Executive Council
Abridged Final Report of the Seventy-third Session
Virtual session

WEATHER CLIMATE WATER

14–25 June 2021

WMO-No. 1277

WMO-No. 1277
© World Meteorological Organization, 2021
The right of publication in print, electronic and any other form and in any language is reserved by
WMO. Short extracts from WMO publications may be reproduced without authorization, provided that
the complete source is clearly indicated. Editorial correspondence and requests to publish, reproduce
or translate this publication in part or in whole should be addressed to:
Chair, Publications Board
World Meteorological Organization (WMO)
7 bis, avenue de la Paix
P.O. Box 2300
CH-1211 Geneva 2, Switzerland

Tel.: +41 (0) 22 730 84 03
Fax: +41 (0) 22 730 81 17
Email: publications@wmo.int

ISBN 978-92-63-11277-4
NOTE
The designations employed in WMO publications and the presentation of material in this publication do not
imply the expression of any opinion whatsoever on the part of WMO concerning the legal status of any country,
territory, city or area, or of its authorities, or concerning the delimitation of its frontiers or boundaries.
The mention of specific companies or products does not imply that they are endorsed or recommended by WMO
in preference to others of a similar nature which are not mentioned or advertised.
This report contains the text as adopted by Plenary and has been issued without formal editing. Acronyms used in
this report may be found in METEOTERM, the WMO terminology database, at https://public.wmo.int/en/meteoterm.

Executive Council
Abridged Final Report of the Seventy-third Session
Virtual session

WEATHER CLIMATE WATER

14–25 June 2021

WMO-No. 1277

CONTENTS
Page
GENERAL SUMMARY OF THE WORK OF THE SESSION ............................................. 1
APPENDIX 1. AGENDA ............................................................................................ 2
APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION ........................................ 4
1.

Draft WMO Water Declaration including the Water and Climate Coalition ................... 4

2.

Implementation plan outline for the methodology for cataloguing hazardous events ... 7

3.

Concept note on the Global Drought Classification System ...................................... 12

4.

WMO recognition mechanism for long-term observing stations ................................ 14

5.

List of centennial observing stations ..................................................................... 18

6.

Concept note on the sustainability strategy for the Flash Flood Guidance System
with Global Coverage ......................................................................................... 22

7.

Amendment to the Technical Regulations (WMO-No. 49), Volume II, Meteorological
Service for International Air Navigation ................................................................ 25

8.

Integrated health services ................................................................................... 27

9.

Plan for the WMO Integrated Global Observing System Initial Operational Phase
(2020–2023) ..................................................................................................... 28

10.

Amendments to the Technical Regulations on the WMO Integrated Global Observing
System ............................................................................................................. 54

11.

Amendments to the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160), section 2.4.1 ........................................................................... 56

12.

Regional WMO Integrated Global Observing System Centres audit process ................ 198

13.

Guide to the WMO Integrated Global Observing System (WMO-No. 1165) ................. 202

14.

Collaboration with the International Air Transport Association on the Development
of the Aircraft Meteorological Data Relay Programme ............................................. 294

15.

Publication of the Guide to Instruments and Methods of Observation (WMO-No. 8),
2020 edition ...................................................................................................... 302

16.

Amendments to Technical Regulations (WMO-No. 49), Volume III – Hydrology .......... 303

17.

Strengthening Regional Instrument Centres .......................................................... 328

18.

Transition and Pre-operational Plan of the Global Cryosphere Watch ......................... 331

19.

Collection of Climatological Standard Normals ....................................................... 353

20.

Climate services requirements for the update of the Manual on the High-quality
Global Data Management Framework for Climate (WMO-No. 1238) .......................... 354

21.

Modernization of climate data – open-source Climate Data Management System
project ............................................................................................................. 356

22.

WMO Information System 2.0 implementation plan, functional architecture and
demonstration projects ....................................................................................... 358

23.

Amendment to the Manual on the Global Data-Processing and Forecasting System
(WMO-No. 485) and the designation of new Global Data-Processing and Forecasting
System centres.................................................................................................. 366

24.

Amendment to the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485) reflecting the new WMO governance structure ................................ 392

25.

Rules of procedure for technical commissions ........................................................ 454

26.

Rules of procedure for the Joint WMO-Intergovernmental Oceanographic
Commission Collaborative Board .......................................................................... 457

27.

Rules governing the payment of travel expenses and subsistence allowances
in respect of non-staff members of WMO .............................................................. 461

28.

WMO-IOC Collaborative Strategy ......................................................................... 471

29.

Revised terms of reference of the Climate Coordination Panel .................................. 480

30.

Executive Council Panel on Polar and High-mountain Observations, Research
and Services ..................................................................................................... 488

31.

Financial statements of the World Meteorological Organization for the year 2020 ....... 493

32.

Budget for the biennium 2022–2023 .................................................................... 494

33.

Review of previous resolutions and decisions of the Executive Council ...................... 496

APPENDIX 3. DECISIONS ADOPTED BY THE SESSION ............................................ 502
1.

Methods of work for online sessions of the Executive Council ................................... 502

2.

Consideration of the reports ................................................................................ 509

3.

Extraordinary session of the World Meteorological Congress in 2021 ........................ 509

4.

Evaluation of the constituent body reform ............................................................. 512

5.

Impacts of COVID-19 and response of WMO .......................................................... 514

6.

Adoption of resolutions without debate based on the recommendations by the
Technical Coordination Committee ....................................................................... 518

7.

WMO Integrated Global Observing System readiness indicators ............................... 519

8.

Establishment of a Data Acquisition Centre for marine meteorological and
oceanographic climate data within the Marine Climate Data System ......................... 522

9.

Recommendations from the Capacity Development Panel ........................................ 523

10.

International Meteorological Organization Prize and other awards ............................ 524

11.

Theme of World Meteorological Day for 2022 ......................................................... 525

12.

Risk management and risk appetite statements ..................................................... 526

13.

Process for the preparation of the Strategic Plan 2024–2027 ................................... 534

14.

Designation of acting members of the Executive Council ......................................... 536

15.

Review of the membership of the bodies established by the World Meteorological
Congress and the Executive Council ..................................................................... 536

16.

Maintaining the WMO headquarters building .......................................................... 538

17.

Consideration of reports of oversight bodies .......................................................... 539

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION .............................. 542
1.

Comprehensive review of the WMO regional concept and approaches ....................... 542

2.

WMO Vision and Strategy for Hydrology and its associated Plan of Action ................. 551

3.

WMO Unified Policy for the International Exchange of Earth System Data .................. 553

4.

Update of regulatory material related to the establishment of the Global Basic
Observing Network ............................................................................................ 575

5.

Amendments to the General Regulations .............................................................. 580

APPENDIX 5. LIST OF PARTICIPANTS..................................................................... 585
BACKGROUND INFORMATION SUPPORTING THE WORK OF THE SESSION (PART II TO THE
PRESENT REPORT)

GENERAL SUMMARY OF THE WORK OF THE SESSION
1.
The WMO President, Professor G. Adrian, opened the seventy-third session of the
Executive Council by videoconference at 1100 UTC on Monday 14 June 2021. The President
welcomed the Council and other participants. The Secretary-General, Professor P. Taalas, also
welcomed the Council, recalling the challenging conditions imposed by the COVID-19 pandemic
on the organization of constituent body meetings.
2.

The agenda approved by the Council is provided in the Appendix 1.

3.
The session adopted 33 resolutions given in Appendix 2, 17 decisions given in
Appendix 3 and 5 recommendations given in Appendix 4.
4.
The list of participants is given in Appendix 5. Out of a total of 382 participants, the
ratio of female to male participants was 136:246, that is 36:64%.
5.
The Council further agreed that the seventy-fourth session (EC-74) would be held
from 25 to 29 October 2021 by videoconference, following the extraordinary session of the
World Meteorological Congress that will be held from 11 to 22 October 2021, also by
videoconference.
6.
The Council further tentatively scheduled the seventy-fifth session to be held at the
WMO headquarters from 20 to 24 June 2022 either face-to-face or by videoconference
depending on the status of COVID pandemic.
7.
The seventy-third session of the Executive Council closed at 1320 UTC on
25 June 2021.
___________
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APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION
Resolution 1 (EC-73)
Draft WMO Water Declaration including the Water and Climate Coalition
THE EXECUTIVE COUNCIL,
Recalling:
(1)

Resolution 24 (Cg-18) – Vision, strategy and organizational arrangements for hydrology
and water resources in WMO, which requested the Executive Council (EC) to develop,
with the support of the Hydrological Coordination Panel (HCP), a draft Declaration for the
consideration of the World Meteorological Congress at its extraordinary session in 2021
(Cg-Ext(2021)) taking into consideration the reinforcement of the importance of
operational hydrology in addressing global water challenges, future opportunities in the
broader WMO interdisciplinary context and the recommendation of the Hydrological
Assembly,

(2)

Resolution 5 (EC-71) – Hydrological Coordination Panel, Annex 1, which includes in the
specific Terms of reference of HCP the development of such a draft Declaration,

Having considered the draft version of the Declaration prepared by HCP included in the
annex to the present resolution,
Having further considered that in 2023, the United Nations will meet for its second water
conference in New York (the first was held in 1977 in Mar del Plata, Argentina), and a WMO
Declaration on water will help to position WMO Members’ views and requirements,
Notes the Secretary-General's initiative to co-organize the Water and Climate Coalition
(described in EC-73/INF. 3.3) in response to the call by the Secretary-General of the United
Nations to accelerate the implementation of Sustainable Development Goal (SDG) 6 and
appreciates the opportunity for WMO to contribute to this initiative;
Decides to endorse the draft Declaration as provided in the annex to the present resolution;
Requests the Chair of HCP, with the support of the WMO Secretariat, to facilitate a
consultative process with the Permanent Representatives, presidents of regional associations
and technical commissions, Chair of the Research Board, Chair of HCP and national
hydrological advisers for the purpose of finalizing and familiarizing the above-mentioned
parties with the draft Declaration for consideration at Cg-Ext(2021).

Annex to Resolution 1 (EC-73)
Draft WMO Water Declaration
We, the delegates of [XXX] Member States and Territories of the World Meteorological
Organization meeting from 12 to 23 October 2021 at the Extraordinary Session of the
World Meteorological Congress:
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Considering:
(1)

That more than 2 billion people live in water stressed regions today and climate change
impacts will further increase our vulnerability to water-related disasters and the gap in
future water availability for societal needs and a healthy planet;

(2)

The central role of the water cycle in the water-climate-weather continuum

(3)

That WMO Members play a key role in providing essential information and scientific
knowledge for sustainable development, climate change mitigation as well as resilience
and adaptation, to key societal needs-sectors;

(4)

That essential information includes the hydrosphere as well as the cryosphere and is
embedded in an Earth system view.

Declare:
(1)

That by 2030 every person on the planet will have access to early warning information
related to floods and droughts;

(2)

That policies for water and climate action within the sustainable development agenda
need to be integrated to yield maximum benefit for our people;

(3)

That we will pursue these goals through establishing policies, institutional and
legal/regulatory frameworks at international and national levels that enable enhanced
partnerships among all stakeholders from all sectors of society.

We agree:
(1)

That the integration of hydrological, cryosphere, meteorological, ocean climate and
environmental information is a prerequisite to provide solutions to increase resilience and
to effectively adapt to Climate Change;

(2)

That the unrestricted sharing of Earth system data and information at the national,
regional and local scales, taking an integrated river basin approach is vital to create
benefits that will allow us to optimize national adaptation planning, including planning of
quality infrastructure as well as effective disaster risk reduction , including early warning.

(3)

That we will work through WMO programmes and initiatives, such as the Water and
Climate Coalition (WCC), to ensure that everybody is sharing and has access to
integrated hydrological, cryosphere, meteorological and climate information to plan and
operate resilient and sustainable water resources systems at local, national, regional and
river basin scales;

We note:
(1)

The central role of water in achieving the United Nations Sustainable Development Goals
(SDGs), of the WCC as a mechanism for integrating water and climate agendas, and the
fundamental importance of strengthening operational and scientific-technological
capacities at national, regional and global level to address water related sustainable
development and climate change adaptation challenges;

(2)

The importance of the Sendai Framework for Disaster Risk Reduction 2015-2030 (Sendai
Framework) and its guiding principles for disaster risk reduction;
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The Paris Agreement and related processes and their importance in supporting Members
to implement efficient mitigation measures as well as effective adaptation measures that
lead to more resilient societies and sustainable environmental conditions.

We recognize:
(1)

The need to integrate and strengthen the entire Earth system services value chain – from
acquisition and exchange of observations, information and scientific knowledge, through
data processing and forecasting, to service delivery – to meet growing societal needs;

(2)

The pressure on public funding which inhibits the ability of some National Meteorological and
Hydrological Services (NMHSs) to sustain and improve the required hydrometeorological
infrastructure and services;

(3)

The need to have access to integrated Earth system information and services for
designing appropriate solutions, with an ever increasing scientific base, that will support
a growing demand for water in a sustainable way;

(4)

The need for more effective incentives, guidelines and standards to ensure that relevant
data and information is effectively used in planning and management processes;

(5)

The need to promote the emergence of a regional hydrometeorological awareness,
especially on the scale of shared basins.

We reaffirm:
(1)

The mission of WMO outlined under Article 2 of the WMO Convention to facilitate
worldwide cooperation on monitoring and predicting changes in weather, climate and
water through the exchange of information and services, standardization, application,
research and training and to explicitly promote activities in operational hydrology and
further enable close cooperation between Meteorological and Hydrological Services;

(2)

The WMO strategic objective to develop services in support of sustainable water
resources management and to reduce related risks and subsequent losses through
improved access to reliable global, regional, and river basin information on the current
status and future conditions of water resources;

(3)

The vital importance of the mission of the NMHSs in monitoring, understanding and
predicting weather, climate and water behaviour, and in providing related information,
warnings and services that meet river basin, regional, national, and global needs;

(4)

The responsibility of Members’ governments to maintain, sustain, and where possible,
expand requisite hydrometeorological infrastructure and the operation of systems and
facilities for observations, data exchange and information supply;

(5)

The importance of NMHSs’ cooperation to promote the development of international
agencies or commissions for the management of water resources in shared basins.

We welcome:
(1)

The contributions of Members, partner organizations and the WCC members to sustaining
and developing the global hydrological infrastructure coordinated by WMO through its
programmes;
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The opportunities that globalization, digitalization and scientific-technological
development bring about for a wider engagement of end users, stakeholders, partners
from private sector, civil society and scientific organizations in setting requirements for
and supporting decision processes.

We applaud:
(1)

The hydrological community’s effort to lay out a decadal Vision and Strategy for
Hydrology as an integral part of the WMO Strategic Plan for an Earth system approach to
weather, water and climate science and services;

(2)

The development of an Action Plan with eight long-term ambitions to address national,
regional and local water challenges.

We urge Governments:
(1)

To facilitate and support enhanced cooperation and partnerships at all relevant levels
involving National Meteorological, Hydrometeorological and Hydrological Services , and
other relevant partners for delivering integrated early warnings and services to society
relevant for the water-food-energy nexus, clean water and sanitation, and disaster risk
reduction;

(2)

To ensure real-time information is available to the extent necessary to save lives and
property at all relevant scales, taking an integrated river basin approach;

(3)

To establish partnerships between National Meteorological Services, National Hydrological
Services and other relevant stakeholders to actively pursue, plan and document
integration of their capacities and structures that are needed to deliver services for the
benefit of society.

We invite Governments and International Partners to come together in the WCC to
define principles for integrating water and climate policy developments and to agree on
incentives and guidelines that will help to ensure the sustainability and increased coverage of
hydrological observation networks, their financial and institutional sustainability, and that their
data is actionable.

Resolution 2 (EC-73)
Implementation plan outline for the methodology for cataloguing hazardous events
THE EXECUTIVE COUNCIL,
Recalling Resolution 12 (Cg-18) – WMO methodology for cataloguing hazardous weather,
climate, water and space weather events,
Noting with satisfaction the progress made through the collaboration between technical
commissions, including at the highest level, and experts from the Inter-Programme Task Team
on Cataloguing Weather, Water and Climate Extremes (IPTT-CWWCE), which has continued to
work on an ad hoc basis until the new WMO structures are in place on preparations for the
WMO implementation of cataloguing hazardous events (WMO-CHE),
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Having examined Recommendation 4 (SERCOM-1) – Implementation plan outline for the
methodology for cataloguing hazardous events,
Having considered the recommendation of the Technical Coordination Committee,
Decides to endorse the implementation plan (IP) outline for the methodology for cataloguing
hazardous events (WMO-CHE) as provided in the annex to the present resolution;
Requests the Commission for Weather, Climate, Water and Related Environmental Services
and Applications (SERCOM):
(1)

To develop a full IP articulating the roles and responsibilities of National Meteorological
and Hydrological Services (NMHSs) and Regional Specialized Meteorological Centres
(RSMCs) based on the IP outline provided in the annex to the present resolution, led by
the Standing Committee on Disaster Risk Reduction and Public Services (SC-DRR), in
consultation with the regional associations (RAs), the Commission for Observation,
Infrastructure and Information Systems (INFCOM) and other relevant bodies;

(2)

To guide the development process of the full IP to appropriately take into consideration
the gaps and challenges identified through the two pilot projects in RA VI (Europe) and
RA V (South-West Pacific) and the defined roles and responsibilities of Global DataProcessing and Forecasting System (GDPFS) Centres and their available resources in
relation to other relevant WMO initiatives;

(3)

To oversee the implementation of, and provide recommendations for, the revision, as
necessary, of the methodology for WMO-CHE in collaboration with Members and the RAs;

(4)

To collaborate with INFCOM on developing regulatory material and guidance for
operational implementation;

(5)

To collaborate with the Research Board (RB) on scientific matters that relate to the
identification and attribution of hazards (including extreme events) and their impacts on
societies;

(6)

To collaborate with the RAs on the implementation and refinement of the methodology
based on practical experiences to ensure that the WMO catalogue will best incorporate
events from all regions, leaving none of them underreported;

(7)

To collaborate with the relevant United Nations agencies, private sector entities, such as
insurance and reinsurance companies, and other relevant organizations to facilitate the
implementation and coordination of loss and damage accounting methodologies;

Requests the RAs to identify relevant mechanisms to contribute to the further elaboration of
the design and implementation of WMO-CHE;
Requests the Secretary-General to facilitate the necessary interactions among the abovementioned stakeholders.
_______
Resolution justification: This resolution is required to obtain Executive Council guidance on the
work developed to meet the requirements indicated below taking into consideration the
transition period and the effects of the pandemic on the delivery from expert teams:
(1)

Resolution 12 (Cg-18);

(2)

Recommendation 1 (EC-70) – On the approach to cataloguing high-impact events.
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Annex to Resolution 2 (EC-73)
Implementation Plan (IP) Outline – WMO cataloguing of hazardous weather,
climate, water and space weather events (WMO-CHE)
This document describes the outline of the Implementation Plan (IP) for submission to the
seventy-third session of the Executive Council (EC-73) as requested by the eighteenth session
of the World Meteorological Congress (Cg-18). Its full development will be pursued during
Q2/Q3 2021 under the auspices of the technical commissions in collaboration with RAs.
Implementation will cover the period 2021-2023 and include setting up the following five
elements that constitute the building blocks for the WMO-CHE operational and collaboration
frameworks.
1.

Introduction

WMO-CHE will provide an authoritative source of data on the magnitudes, durations, locations,
timing and frequency of hazardous events reported by WMO Members. By implementing the
WMO-CHE, WMO Members will enable new possibilities for hazard warnings, risk analysis,
empirical analysis, research, and more systematic documentation of associated impacts, which
could benefit Members as well as other stakeholders in the loss and damage community.
The purpose of the IP is to describe what needs to be put in place in terms of regulatory
material and guidelines, infrastructure, procedures, and capacity that will help to
operationalize elements of WMO-CHE in line with previous Congress and EC decisions.
Partnering with Disaster Risk Reduction (DRR) institutions and the private sector is crucial to
realize the full benefits of WMO-CHE. The IP includes mechanisms to leverage this
collaboration. Finally, implementing WMO-CHE will require resources, both human and
financial, and guidance on these resource requirements is also part of the IP.
2.

Development of WMO guidelines on the methodology and processes for
event recording

Not necessarily as a real-time activity, a Universal Unique Identifier (UUID), and related
parameters including the record creation date, event start date, event type are to be recorded.
The end date, spatial extent, description and UUIDs of related events are all entered at, or prior
to, the time of record closure.
Guidelines on event typology, UUID assignment at national and regional level will be developed
during the implementation phase. These procedures will be developed in consideration of existing
practices and new ones, to ensure consistency between national and regional records, depending
on the event types relevant for each region and other regional specificities.
3.

Development of tailored guidelines for specific regional needs

The WMO-CHE was tested by two WMO RAs: the RA VI (Europe) through its Regional Climate
Centre Node on Climate Monitoring (RCC Node-CM) in Offenbach, Germany, and the RA V
(South-West Pacific) which was coordinated through the Indonesian Agency for Meteorology,
Climatology and Geophysics (BMKG) in Jakarta. RAs, through relevant working groups, in
collaboration with the technical commissions and the Secretariat, will work on adopting tailored
guidelines, as described in the preceding section, for the regions’ specific needs. These include
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an extended typology of events, and additional specific requirements for data collection,
management and exchange based on their regional infrastructure (Regional Climate Centres
(RCCs), RSMCs and others that are relevant)).
4.

Update of existing or development of new regulations for data collection
and information management

Organizations responsible for collecting data on hazardous events will be supported in
developing capabilities for quality control and archiving in a database system according to the
methodology described above. Regulations on operational procedures governing data collection
and information management on hazardous events will be developed using the existing WMO
infrastructure of GDPFS and the WMO Information System (WIS). The regulatory material will
be updated to include CHE specific requirements in terms of standards/guidance for data
collection and exchange between national and regional levels globally. The roles of national,
regional, and global scales will be also identified and clarified in these procedures, including
tasks and roles generically described as follows:
National Meteorological and Hydrological Services (NMHSs)
By leveraging their meteorological and hydrological observing and monitoring capabilities,
NMHSs will be able to be the primary responsible entity at national level to detect, monitor and
manage information on hazardous events linked to weather, water and climate. Other agencies
may also manage special networks for collecting data on some hazards (such as civil defence
agencies, managing loss databases for disaster risk management or agriculture agencies
collecting hail data, or a telecommunication agency collecting data on space weather hazards).
Regional Climate Centres (RCCs)
For climate-related hazards, RCC functions include:
(1)

Recording of climate events affecting multiple countries, e.g. heatwaves and drought;

(2)

Development of a regional reanalysis of national event data;

(3)

Providing statistics and key highlights of the extreme events and their impacts on an
aggregated regional level;

(4)

Quality assurance;

(5)

Issuance of UUIDs for larger scale events (e.g. regional drought).

Regional Specialized Meteorological Centres (RSMCs)
For weather-related hazards, RSMC functions include:
(1)

Recording of events affecting multiple countries, e.g. tropical cyclones;

(2)

Development of a regional reanalysis of national event data;

(3)

Quality assurance;

(4)

Issuance of UUIDs for larger scale events.

Regional Specialized Hydrological Centres (RSHCs)
Whereas the establishment of RSHC is being still discussed under SERCOM auspices, due
consideration will be given in the IP to the functions of these centres, once established.
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WMO-CHE Global Centre
An operational system will be put in place for the identification and recording of hazardous
events at national and regional levels as described above as well as a lead centre to be
designated, upon a joint recommendation by SERCOM and INFCOM, amongst existing data
centres with additional functions including inter alia (Figure):
(1)

Development of a global reanalysis of national and regional event data;

(2)

Quality assurance;

(3)

Global product development for stakeholders and users.

Figure: Schematic of WMO-CHE operational system

5.

Collaboration framework with DRR, loss and damage communities and the
private sector

Second International Workshop on CHE
Collaboration with DRR and loss and damage agencies on data sharing on hazards and impacts
will be addressed at a second international workshop which will be organized jointly with key
agencies representing DRR, loss and damage and insurance and reinsurance to design
consistent, well described and agreed protocols. Agencies and centres in charge of hazard
monitoring (NMHSs, RCCs, RSMCs, etc.) and disaster risk management and loss and damage
organizations will be encouraged to share standards and data bases and collaborate on the
interoperability of concepts, event typology, definitions and data bases.
Partnership with the private sector
Partnership with the private sector aims to identify technological opportunities and solutions
for real-time identification and assessment of hazardous events and their impacts, such as
disruptive technologies and big data. The use of artificial intelligence for event characterization
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and other applications will also be explored. The private sector, particularly the reinsurance
industry, is also expected to be a primary partner with respect to hazardous event catalogue
applications. Existing international and regional conferences and working arrangements such
as those under the auspices of the International Telecommunication Union (ITU), the World
Summit for Information Society (WSIS) and others will be used for engaging partnerships with
the private sector on WMO-CHE.
6.

Guidance on resource requirements

Guidance will be developed for assessing funding requirements, in particular for:
National and Regional implementation
(1)

Operational processes;

(2)

Augmentation to staff job competencies;

(3)

Staff and operational costs;

(4)

Infrastructure costs (e.g. information technology such as database and corresponding
website development and management).

International collaboration and coordination
(1)

Second workshop on WMO-CHE;

(2)

Establishment of an Expert Team on the Cataloguing of Weather, Water, Climate,
Environmental and Space Weather Hazardous Events (ET-CHE) to work on various
elements described above, during the period 2020-2023.

Resolution 3 (EC-73)
Concept note on the Global Drought Classification System
THE EXECUTIVE COUNCIL,
Recalling
(1)

Resolution 17 (Cg-18) – Ensuring integration of drought risk management in WMO
activities,

(2)

Resolution 1 (SERCOM-1) – Establishment of standing committees and study groups of
the Commission for Weather, Climate, Water and Related Environmental Services and
Applications (Services Commission),

Having considered Recommendation 1 (SERCOM-1) – Concept note on the Global Drought
Classification System,
Agrees to rename the Global Drought Indicator as specified in Resolution 17 (Cg-18) as the
Global Drought Classification System (GDCS);
Requests the Commission for Weather, Climate, Water and Related Environmental Services
and Applications (SERCOM) to further develop the concept of the Global Drought Classification
System and develop an implementation plan to test the concept, led by the Standing
Committee on Services for Agriculture (SC-AGR), in coordination with the Standing Committee
on Hydrological Services (SC-HYD), the Standing Committee on Climate Services (SC-CLI) and
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other relevant bodies as appropriate, including the World Climate Research Programme, on
aspects of long-term changes and future projections of drought and the relevant mechanisms
of the United Nations Convention to Combat Desertification (UNCCD);
Endorses the draft concept note in the annex to the present resolution;

Annex to Resolution 3 (EC-73)
Concept note on the Global Drought Classification System
Drought is an insidious natural hazard which can occur in any global climate regime. Drought
impacts can be significant and widespread, affecting many economic sectors and people at any
one time. The areas affected by droughts are typically larger than those for other hazards.
Like other hazards, droughts can be characterized in terms of their severity, location, duration
and timing. Droughts can arise from a range of hydrometeorological processes that suppress
precipitation and/or limit surface water or groundwater availability, creating conditions that are
significantly drier than normal or otherwise limiting moisture availability to a potentially
damaging extent. Droughts can severely adversely affect agriculture and food security,
hydropower generation and industry, human and animal health, livelihood security, personal
security and access to education.
The issue of quantifying loss and damage from extreme climate events such as droughts has
become important for policy implementation, especially with regard to the United Nations
Framework Convention on Climate Change (UNFCCC) agenda. Also, improved drought
monitoring and management will be crucial to implementing the Sendai Framework for
Disaster Risk Reduction 2015–2030 and the Sustainable Development Goals. Effective and
accurate monitoring of hydrometeorological indicators is a key input to risk identification to
drought early warning systems for managing sector impacts. Resolution 9 (Cg 17) —
Identifiers for Cataloguing Extreme Weather, Water and Climate Events, initiated a process of
standardizing weather, water, climate, space weather and other related environmental hazards
and risk information and prioritized the development of identifiers for cataloguing extreme
weather, water and climate events. Based on this need, the Integrated Drought Management
Programme (IDMP), co-sponsored by WMO and the Global Water Partnership, published the
Handbook on Drought Indicators and Indices (WMO-No. 1173) in 2016. This handbook includes
drought indicators and indices for various impact sectors (i.e. agricultural and socioeconomic)
and are categorized by meteorology, soil moisture, hydrology, remote sensing, and composite
or modelled.
Building upon these efforts, WMO has also been working on developing the Global Multi-Hazard
Alert System (GMAS). Early warnings for weather, water and climate hazards have been
demonstrated over the past decade to be very effective in reducing loss of life and property.
These warnings, which come from the National Meteorological and Hydrological Services
(NMHSs) of each country, provide the foundation on which early action to take precautions
against hazards by the responsible authorities and public can be realized. The WMO Global MultiHazard Alert System (GMAS) will be developed to provide target users with authoritative
hydrometeorological hazard warnings and related information. In 2018, WMO urged Members,
regional associations, technical commissions and technical programmes to participate and
contribute to the development of WMO GMAS. WMO would contribute to GMAS by incorporating
national drought alerts and warnings.
Proposed Global Drought Classification System (GDCS)
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The previous Commission for Agricultural Meteorology (CAgM) ‘Expert Team on Drought’, along
with other experts, proposed that each country should determine the most appropriate drought
index to use for their country. This index would then be standardized into discrete classes. This
approach has been adopted by the North American Drought Monitor. Ideally, the statistics of
return periods will also need to take into account climate change trends and projections.
Table 1: Proposed Drought Classes of the GDCS
Drought Class
No Drought
D1 (Moderate Drought)
D2 (Severe Drought)
D3 (Extreme Drought)
D4 (Exceptional Drought)
The resulting classifications would provide a sufficient level of standardization to allow
integration into early warning and risk management systems, hazardous event catalogues, and
other applications.
It is recommended that the Standardized Precipitation Index (SPI) be used as an initially
applied index for these purposes since it is regarded as being relatively simple to apply and
has a lower requirement for complex data (only monthly precipitation is required as an input)
compared to other more complex indices such as those that integrate soil moisture and
precipitation.
The newly formed Expert Team on Drought in the Standing Committee on Services for
Agriculture (SC-AGR) in the Commission for Weather, Climate, Water and Related
Environmental Services and Applications (SERCOM) will continue this work.

Resolution 4 (EC-73)
WMO recognition mechanism for long-term observing stations
THE EXECUTIVE COUNCIL,
Recalling:
(1)

Resolution 35 (Cg-17) – WMO recognition of long-term observing stations,

(2)

Decision 40 (EC-68) – WMO mechanism for the recognition of long-term observing
stations,

(3)

Resolution 7 (EC-72) – Upgraded recognition mechanism for long-term climate observing
stations,

Acknowledging that preserving long-term observing stations, including centennial stations, is
the responsibility of Members’ governments in order to sustain the irreplaceable climate
heritage and serve the needs of current and future generations by providing long-term highquality climate and environmental records,
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Noting with appreciation the successful implementation of the WMO recognition mechanism
for long-term observing stations since its initiation in 2016 and that in response to three WMO
calls for candidate stations, 234 centennial observing stations from 63 countries representing
all WMO regional associations have been recognized formally so far,
Noting further the excellent collaboration among the previous technical commissions in
designing, implementing and guiding the WMO recognition mechanism for long-term observing
stations,
Expressing its appreciation for the efficient work of the ad hoc Advisory Board for the
recognition of long-term observing stations, which helped in implementing, maintaining and
further improving the recognition mechanism including – in response to Members’ requests –
proposals for:
(1)

Broadening the mechanism to include marine, hydrological, cryosphere, polar and high
mountain long-term observing stations, and,

(2)

Facilitating recognition of 75+ years observing stations,

Highlighting the importance of the mechanism for WMO recognition of long-term observing
stations in promoting WMO technical regulations and good practice and the value of long-term
observing stations for national and international communities, owing to their contribution to
the availability of long-term time-series data with well-documented station metadata, for the
provision of WMO authoritative information and services on the changing status of the entire
Earth system,
Recognizing the need to further improve the recognition mechanism under the new WMO
governance structure and in the WMO technical regulations,
Endorses:
(1)

The updated recognition mechanism for long-term observing stations as provided in
Annex 1 to the present resolution;

(2)

The roadmap to further develop the mechanism, as provided in Annex 2 to the present
resolution;

Invites the Commission for Weather, Climate, Water and Related Environmental Services and
Applications (Services Commission/SERCOM), in close collaboration with the Commission for
Observation, Infrastructure and Information Systems (Infrastructure Commission/INFCOM) to
lead the coordination of the roadmap activities and engage with the appropriate experts;
Entrusts the Secretariat to liaise with the presidents of the technical commissions and the
Chair of the Research Board to nominate relevant experts to the Advisory Board for the
recognition of long-term observing stations with the terms of reference described in Annex 1 to
the present resolution;
Requests the Secretary-General to further promote WMO recognition of long-term observing
stations including resource mobilization campaigns to support the digitization of their timeseries data, where appropriate.

Annex 1 to Resolution 4 (EC-73)
WMO Recognition Mechanism for Long-term Observing Stations
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Resolution 7 (EC-72) requested a review of the WMO recognition mechanism for long-term
observing stations - in some documents these are referred to as centennial observing stations
- under the new governance structure, and submission of a proposal to the seventy-third
session of the Executive Council (EC-73) that highlights the role of the new technical
commissions in the further development of the mechanism, and aims at reflecting the
recognition mechanism in WMO's Technical Regulations. The proposal below has been
developed in response to the EC request and is based on the current mechanism as endorsed
by Decision 40 (EC-68). Proposed updates to the recognition mechanism are highlighted in
green (or deleted).
Note: Recognition criteria endorsed through Resolution 7 (EC-72) can be accessed here:
https://public.wmo.int/en/our-mandate/what-we-do/observations/centennial-observingstations (Folder ‘WMO recognition mechanism’, sub-folder ‘Recognition criteria’)
WMO recognition mechanism for long-term observing stations:
(a)

WMO Secretary-General Send sends out to Members, on a regular basis (e.g.
every second year), an permanent invitation to apply for WMO recognition of longterm observing stations as per above endorsed criteria;

Note: The invitation will include the list of recognition criteria to be ticked off and commented
on by Members for each nominated observing station. Further, it will include information on
the review process cycle (e.g. once a year), and it will request nomination of a national focal
point including information of his/her official position in their respective organization. Members
will be encouraged to include in their application, nominations from observing station operators
outside the National Meteorological and Hydrological Services (NMHS).
(b)

Review of nominations received from NMHSs for the recognition of long-term
observing stations by an Advisory Board for the recognition of long-term observing
stations consisting of experts from Infrastructure and Services Commissions
(climate, hydrology and marine domains; climate observing networks;
measurement, instruments and traceability) CCl (lead), CBS, CIMO, GCOS,
Research Board and regional associations, as appropriate;

(c)

Recommendations for formal recognition of long-term observing stations to be
tabled at Executive Council sessions for endorsement, after a review by the
Technical Coordination Committee;

(d)

Recognized stations to be listed in the Observing Systems Capability Analysis and
Review tool (OSCAR) WIGOS Information Resource (WIR);

(e)

WMO Secretariat to run, and to keep up to date, a special website and a brochure
on long-term observing stations indicating their particular importance, with
reference to the above-mentioned station list;

(f)

Recognized stations Nominations to be renewed re-assessed every ten 10 years;

(g)

Any substantive change to the recognition mechanism and its criteria shall be
tabled at a session of a WMO Technical Commission for Members’ approval and
channeled through the Technical Coordination Committee for Executive Council
endorsement.
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Advisory Board for the Recognition of Long-term Observing Stations Terms of Reference:
Membership
The Advisory Board consists of experts from the Commission for Observation, Infrastructures
and Information Systems (INFCOM)and the Commission for Weather, Climate, Water and
Related Environmental Service Applications (SERCOM) (climate, hydrology and marine
domains; climate observing networks; measurement, instruments and traceability CCl, CBS,
CIMO, GCOS, Research Board and Regional Associations, as appropriate. The work of the
Advisory Board is coordinated by the WMO Secretariat (responsible officer: Mr Peer
Hechler; wcdmp@wmo.int).
Terms of Reference
•

Advise of the operational implementation of the WMO recognition mechanism for longterm observing stations

•

Analyse the completed self-assessments templates for nominated candidate stations
submitted by Members and propose a list of long-term observing stations to be
recognized by WMO Executive Council;

•

Guide the further evolution of the WMO Webpages for long-term observing stations

•

Review biannually the implementation of the assessment, the evolution of the WMO
Website for long-term observing stations and the recognition mechanisms biannually and
provide relevant advice and recommendations to Executive Council.

Annex 2 to Resolution 4 (EC-73)
Roadmap to further develop the WMO Recognition Mechanism for
Long-term Observing Stations
Introductory note: The WMO recognition mechanism for long-term observing stations was
endorsed in 2016 (Decision 40 (EC-68) - WMO Mechanism for the Recognition of Long-term
Observing Stations) and implemented for centennial observing stations. Recognition criteria
have been updated in 2020 (Resolution 7 (EC-72) - Upgraded Recognition Mechanism for
Long-term Climate Observing Stations) to further promote compliance with WMO technical
regulations and good practice. Over the course of the past years, Members expressed their
desire to consider recognition of 75+ years observing stations as well as hydrological, marine,
polar, cryosphere and high mountain observation sites, as a strong complementary measure to
the existing centennial stations reflecting the WMO Earth system strategy. Moreover, Members
requested that the recognition mechanism be incorporated in WMO technical regulations. The
below roadmap includes activities to respond to the above Member requests.
Roadmap
Develop, in close collaboration with the hydrological and marine communities, preliminary
recognition criteria (draft proposal cf. https://public.wmo.int/en/our-mandate/what-wedo/observations/centennial-observing-stations, folder “WMO recognition mechanism”, subfolder “Draft recognition criteria for hydrological and marine observing sites”) for hydrological
and marine observing sites, e.g. discharge and water level observations (hydrological
stations), and tide gauge and moored buoy observations (marine stations).
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Perform test nominations and assessments of the hydrological and marine communities’
preliminary recognition criteria.
Develop a proposal for the WMO recognition of long-term hydrological and marine observing
sites.
Develop a proposal for recognition criteria of 75+ years observing stations which do not yet
meet the centennial station criterion, adapted from the centennial stations’ recognition criteria,
and provide guidance to facilitate implementation of this by National Meteorological and
Hydrological Services (NMHSs) under voluntary national schemes.
Consider development of alternative ways to recognize extremely important long-term
observing stations, such as polar, cryosphere and high mountain stations, which may not meet
all 75+ or centennial stations’ recognition criteria.
Incorporate the WMO recognition mechanism for long-term observing stations in WMO
technical regulations.

Resolution 5 (EC-73)
List of centennial observing stations
THE EXECUTIVE COUNCIL,
Recalling Resolution 7 (EC-72) – Upgraded recognition mechanism for long-term climate
observing stations,
Acknowledging that preserving long-term Earth system observing stations, including
centennial stations, is the responsibility of Members’ governments in order to sustain the
irreplaceable climate heritage and serve the needs of current and future generations’ by
providing long-term high-quality climate records,
Noting:
(1)

That, in response to three WMO calls for candidate stations, 234 long-term observing
stations from 63 countries representing all WMO regional associations and Antarctica
have been recognized formally so far,

(2)

That an assessment was carried out by the ad hoc Advisory Board for the Recognition of
Long-term Observing Stations for 74 candidate stations nominated by 25 Members in
response to the fourth call for candidate stations in December 2020 and that the Advisory
Board recommends endorsing the recognition of 57 centennial observing stations,

Endorses:
(1)

The proposal to recognize 57 centennial observing stations as long-term observing
stations as provided in the annex to the present resolution;

Requests the Secretary-General, in order to further promote the WMO recognition of longterm observing stations, to publish regular status reports and to issue another call for the
nomination of candidate stations in 2022;
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Invites Members to further strengthen their efforts to achieve sustainable high-quality longterm Earth system observations, to continue collaborating on the WMO recognition mechanism
and to promote the WMO recognition mechanism at the highest local, regional and national
governmental levels, as appropriate.
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Annex to Resolution 5 (EC-73)
List of Centennial Observing Stations
Summary of Advisory Board review
List of centennial observing stations recommended for recognition (57 stations)

Station Identifier

Start of
observations

Vacoas

--

1901

St Antoine

--

1874

Medine

--

1904

Fuel

--

1881

Bel Ombre

--

1886

Alma

--

1873

Morocco

Agadir Inezgane

0-20000-0-60250

1921

Tunisia

Gabes

60765

1901

Gafsa

60745

1900

Member

Station
RA I

Mauritius

RA II
Hong Kong, China

Hong Kong Upper Air
Observing Station

0-20000-0-45005
0-20000-0-45004

1921

India

Cuddallore

43329

1889

Kodaikanal

43339

1899

Minicoy

43369

1891

Bahraich

42273

1892

Shillong

42516

1902

Kazakhstan

Fort-Shevchenko

38001

1848

(belongs to RA II and RA VI,
for ease of file handling
listed under RA II only)

Merke

38344

1910

Kokshetau

28879

1895

Aktobe

35229

1898

Torgay

35358

1874

Semiyarka

36152

1893

Polyarnoe

22213

1899

Russian Federation
(belongs to RA II and RA VI,
for ease of file handling
listed under RA II only)

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

Member

Station

Station Identifier

21

Start of
observations

RA III
Argentina

Monte Caseros Aero

87393

1904

San Luis Aero

87436

1874

Santiago del Estero
Aero

87129

1873

Aracaju

83096

1910

Passo Fundo

83914

1912

Campos dos
Goytacazes

83698

1912

Ecuador

Quito OAQ/EPN

--

1891

Uruguay

Prado

0-20000-0-86585

1901

Mercedes

0-20000-0-86490

1908

Vancouver 4 NNE

--

1895

New York City
Central Park

0-20000-0-72506

1869

Prairie Du Chien

--

1893

Wooltana

--

1877

Cape Leeuwin

0-20000-0-94601

1897

Willis Island

0-20000-0-94299

1921

Brazil

RA IV
USA

RA V
Australia

RA VI
Belgium

Uccle

0-20000-0-06447

1886

Czech Republic

Klatovy

0-203-0-11455

1876

Milesovka

0-20000-0-11464

1905

Sumperk

0-203-0-11705

1865

Prerov

0-203-0-11748

1874

Estonia

Tooma

0-233-0-26147

1911

Hungary

Budapest

0-348-1-44121

1780

Italy

Genoa University

--

1833

Oss. Astronomico di
Brera - Milano

--

1763

Domodossola –
Collegio Rosmini

0-380-7-2

1871

Rovereto

--

1882

Campotosto

--

1919
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Station

Station Identifier

Start of
observations

Chieti

--

1918

Sulmona

--

1919

Liepaja

0-20000-0-26406

1870

Ventspils

0-20000-0-26314

1901

Soroca

0-20000-0-33678

1891

Chisinau

0-20000-0-33815

1886

Norway

Jan Mayen

0-20000-0-01001

1921

Sweden

Abisko

0-752-0-02022

1913

Member

Latvia

Moldova

Resolution 6 (EC-73)
Concept note on the sustainability strategy for the Flash Flood Guidance
System with Global Coverage
THE EXECUTIVE COUNCIL,
Recalling Resolution 15 (Cg-18) − Strengthening multi-hazard early warning services in areas
prone to all flooding types and severe weather, in which the World Meteorological Congress
decided to request the technical commissions and other related WMO bodies, as well as WMO
partners, to refine the individual future overall design and implementation of the Flash Flood
Guidance System with Global Coverage (FFGS/WGC) in light of the findings, conclusions and
recommendations of the FFGS/WGC review carried out in 2018 and requested that the
Executive Council oversee the implementation of the aforementioned decision,
Having considered Recommendation 6 (SERCOM-1) – Sustainability strategy for the Flash
Flood Guidance System with Global Coverage,
Decides to adopt the Concept note on the sustainability strategy for FFGS/WGC as provided in
the annex to the present resolution;
Requests the Commission for Weather, Climate, Water and Related Environmental Services
and Applications (SERCOM) to finalize the Sustainability strategy for FFGS/WGC in cooperation
with the Hydrological Coordination Panel, the Research Board and the relevant regional
associations hosting FFGS regional centres for approval by the World Meteorological Congress
at its extraordinary session in 2021 (Cg-Ext(2021));
Requests the Secretary-General to support SERCOM in the necessary actions to finalize the
sustainability strategy for FFGS/WGC and to undertake interim efforts to enhance the
sustainability of FFGS/WGC, if needed.
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Annex to Resolution 6 (EC-73)
Concept Note on the Sustainability Strategy for the Flash Flood Guidance
System with Global Coverage
1.

Purpose

The purpose of this document is to provide an overview of the Sustainability Strategy for the
Flash Flood Guidance System with Global Coverage. The intent is to finalize the Sustainability
Strategy by the end of 2021.
2.

Background

Recognizing the disastrous impact on lives and properties of affected populations by flash
floods (Cg-XV), the World Meteorological Organization (WMO), in collaboration with the
Hydrologic Research Center (HRC), the U.S. Agency for International Development/Bureau for
Humanitarian Assistance (USAID/BHA) and the U.S National Oceanic and Atmospheric
Administration/National Weather Service (NOAA/NWS) have established the Flash Flood
Guidance System (FFGS) with Global Coverage (hereafter FFGS/WGC). The main objective of
the FFGS/WGC is to advance the capacity of National Meteorological and Hydrological Services
(NMHSs) by providing their forecasters with the guidance needed to formulate and issue timely
and accurate flash flood warnings for small basins of the potential occurrence of
hydrometeorological hazards, namely flash flooding, and related hazards, such as rainfallinduced landslides, to save lives, protect properties, alleviate human suffering and reduce
social and economic impacts of these hazards. It is estimated that over 3 000 individuals have
been trained in various aspects of FFGS operations and maintenance by HRC and WMO since
the beginning of the FFGS/WGC. Currently, the FFGS/WGC serves approximately 40% of the
world’s population covering almost 3 billion people in over 60 countries. The FFGS/WGC has
been implemented through a Memorandum of Understanding (MoU) among WMO, HRC,
USAID/BHA and NOAA/NWS, hereafter referred to as the FFGS Partners.
According to the WMO’s Review of the FFGS with Global Coverage Project conducted in 2018,
which was reported to the eighteenth session of the World Meteorological Congress (Cg-18),
many NMHSs rely on FFGS operations to develop these warnings, and it has become
increasingly evident that there is an urgent need for efforts to be now undertaken to ensure
the sustainability of the system’s operations. Accordingly, the FFGS Partners have
commissioned three authors to draft the Sustainability Strategy for the FFGS/WGC with the
goal of providing the vision and approaches to be taken to help attain sustainability of the
FFGS/WGC, the operations of the FFGS itself, and its implementation. Taking into account the
fact that WMO is one of the FFGS Partners, and also given the importance of the FFGS/WGC to
many WMO Members in advancing their ability to issue warnings of flash floods and in so doing
saving lives, the Sustainability Strategy recognizes the important and fundamental role of
WMO, under the coordination of the Standing Committee on Hydrological Services (SC-HYD), to
make it a success. The Sustainability Strategy also recognizes that a sustainable FFGS/WGC
will make an important contribution to the development of Multi-Hazard Early Warning
Systems (MHEWS), in concert with the Severe Weather Forecasting programme (SWFP) and
the Coastal Inundation Forecasting Initiative (CIFI).

The Sustainability Strategy benefits from an external review of the FFGS/WGC, the outcomes
of the FFGS Global Workshop held in 2019 in Antalya, the suggestions from FFGS regional and
national centres, contributions from the SC-HYD, feedback on the experiences gained in
forecasting and in the provision of warnings of flash floods, and the insights of the FFGS
Partners. The Sustainability Strategy identifies four critical factors, which are needed to attain
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the much-desired sustainability. It lays out a number of activities and provides suggested
timelines for achieving them. It also provides a short list of priority activities to be
implemented as next steps.
3.

Critical Factors for Achieving Sustainability

These factors are: 1) developing an inclusive and broadened governance model; 2) increasing
and strengthening training efforts; 3) increasing the visibility of the FFGS; and 4) developing
additional financial and human resource support.
3.1
The first factor addresses the need to adopt a strong and inclusive governance
through a management committee that would have a newly crafted Terms of Reference, and
broader Membership and oversight responsibilities, including monitoring and evaluation of the
entire end-to-end early warning system and its components and regional FFGS
implementations. This factor also identifies the need to: develop a modified or new FFGS
Global Centre (GC) — Regional Centre (RC) — National Centre (NC) approach, which will be
further considered in the framework of the Global Data-processing and Forecasting System
(GDPFS) and the WMO Information System (WIS). It will also formalize the FFGS monitoring
and evaluation process considering the Community Platform (as M&E tool) that will allow an
improved understanding of where help to countries is most needed and to ensure a proper
development, implementation, and use of the system. It will also broaden community
involvement and participation throughout the FFGS development cycle through a new Flash
Flood Research to Operations (R2O) process thereby creating a broader community flexibility
as regards exploring potential improvements and enhancements to the operational version,
through the use of the Analysis FFGS (AFFGS) and other means. The AFFGS pursues the same
goal, facilitate the access of more Member countries to this system under easier conditions.
Furthermore, an analysis of intellectual property rights should be included.
3.2
The second factor addresses the need to increase and strengthen training efforts by
maintaining, improving, and expanding the scope of such activities associated with the
FFGS/WGC. It was considered important that training efforts be revitalized and that the scope
of training be broadened, with the development of associated materials, to include national
disaster management agencies, other users, and regional centre experts including IT and
system administration. In addition, a larger cohort of well-trained human resources will
increase the sense of ownership of the system by the Members. Developing a Training Plan is a
high priority.
3.3
The third and fourth critical factors focus on increasing visibility and available
resources from a diverse group of donors, funding institutions and national sources for the
FFGS/ WGC and its regional implementations. These two critical focus areas are interlinked:
the wider the FFGS/WGC visibility, the higher the likelihood that potential donors will decide to
fund it. The proposed Sustainability Strategy lists activities that are intended to make the
FFGS/WGC more visible and increase its ability to attract funding. The Sustainability Strategy
recommends developing a communication strategy and a plan to clearly show what steps or
actions will be taken to achieve the goals of increasing visibility and available human and
financial resources. Efforts are needed to raise the general awareness and to ensure the
inclusion of flash flood forecasting in national policies and strategic plans, thereby providing
the foundation for allocating additional human and financial resources to develop the necessary
capacities to address flash flood forecasting using an end-to-end concept.
4.

Next steps

Following the finalization of the Sustainability Strategy, the next steps would be a transition
from the current management paradigm to the new management committee and the
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preparation of an implementation plan, based on the guidance provided in the Sustainability
Strategy. An implementation plan should be prepared and developed in enough detail so the
specific actions identified could be taken as they would help ensure the sustainability of the
FFGS/WGC for the benefit of current and future generations. In so doing, various elements of
the potential implementation plan could be tested during its preparation, thereby better
informing its development. The implementation plan should be a living document and a
process that will address, inter alia, the following items:
(1)

A Concept Note on the Flash Flood Research to Operations (R2O) process;

(2)

An overall training plan, revitalizing and broadening the current FFGS Hydrometeorologist
training programme;

(3)

A communication strategy/plan;

(4)

The design of the new GC-RC-NC framework for the FFGS/WGC with new roles and
responsibilities for all the proposed centres.

With respect to the last point, briefings should be made to various organizations such as
existing NMHSs that are FFGS regional centres with sufficient capacity to provide the identified
functionalities or that have expressed interest in doing so. Linking these with the GDPFS
structure, as well as an engagement by the broader WMO community is required for the new
GC-RC-NC framework to succeed as well as achieving sustainability itself.
The implementation plan will also provide estimated costs for implementing the activities
needed to ensure FFGS/WGC sustainability. Success will require the involvement and
commitment of the WMO Technical Commissions, the Hydrological Coordination Panel (HCP),
GC(s), RCs, NCs, NMHSs, WMO Regional Associations, the WMO Secretariat and the broader
community to do their part in this important strengthening process to attain sustainability of
the FFGS/WGC and its implemented systems.

Resolution 7 (EC-73)
Amendment to the Technical Regulations (WMO-No. 49), Volume II,
Meteorological Service for International Air Navigation
THE EXECUTIVE COUNCIL,
Noting that Amendment 80 to the International Standards and Recommended Practices,
Meteorological Service for International Air Navigation (Annex 3 to the Convention on
International Civil Aviation) was adopted by the Council of the International Civil Aviation
Organization (ICAO) on 19 June 2020, with an effective date of 30 September 2020 and an
applicability date of 4 November 2021,
Acknowledging the established procedures that ensure the necessary alignment of the
Technical Regulations (WMO-No. 49), Volume II – Meteorological Service for International Air
Navigation with ICAO Annex 3,
Mindful that, through Resolution 27 (Cg-18) – Report of the sixteenth session of the
Commission for Aeronautical Meteorology, the World Meteorological Congress endorsed
Recommendation 5 (CAeM-16) – World Meteorological Organization regulatory and guidance
material addressing the provision of meteorological service for international air navigation,
requesting the Secretary-General, in coordination with ICAO, to undertake the steps necessary
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to discontinue Technical Regulations (WMO-No. 49), Volume II – Meteorological Service for
International Air Navigation while ensuring that any material of continuing relevance is
reviewed before being transferred to other (new or existing) regulatory or guidance material of
WMO or ICAO,
Appreciating that work in response to Resolution 27 (Cg-18) regarding the discontinuation of
Technical Regulations (WMO-No. 49), Volume II – Meteorological Service for International Air
Navigation remains ongoing with a target time frame of completion of 2022 to 2024, to be
coordinated through the Commission for Weather, Climate, Water and Related Environmental
Services and Applications (SERCOM),
Taking note of Recommendation 2 (SERCOM-1) – Amendment to Technical Regulations
(WMO-No. 49), Volume II – Meteorological Service for International Air Navigation,
Having considered the recommendation of the Technical Coordination Committee contained
in document EC-73/INF. 2.5(2),
Approves the amendment to Technical Regulations (WMO-No. 49), Volume II –
Meteorological Service for International Air Navigation to ensure its necessary alignment with
Amendment 80 to Annex 3 of the Convention on International Civil Aviation as provided in the
annex to the present resolution;
Requests the Secretary-General:
(1)

To arrange for the expeditious publication of the amended Technical Regulations (WMONo. 49), Volume II – Meteorological Service for International Air Navigation;

(2)

To review, assisted by the president of SERCOM, and, as necessary, to publish updates to
related WMO guidance material to ensure consistency with the amended Technical
Regulations (WMO-No. 49), Volume II – Meteorological Service for International Air
Navigation.

Annex to Resolution 7 (EC-73)
Amendments to the Technical Regulations (WMO-No. 49), Volume II,
Meteorological Service for International Air Navigation
This amendment to the Technical Regulations (WMO-No. 49), Volume II – Meteorological
Service for International Air Navigation , is to align with Amendment 80 to Annex 3 to the
ICAO Convention on International Civil Aviation which was adopted by the Council of ICAO on
19 June 2020.
The following text, taken from Amendment 80 to ICAO Annex 3, serves as the basis of the
amendment to Technical Regulations (WMO-No. 49), Volume II – Meteorological Service for
International Air Navigation .
Amendment to Technical Regulations (WMO-No. 49), Volume II – Meteorological Service for
International Air Navigation. (https://www.wmo.int/aviation/resources/amendment-80)
After approval by the Executive Council, Technical Regulations (WMO-No. 49), Volume II –
Meteorological Service for International Air Navigation, incorporating Amendment 80 will be
published by WMO as a 2021 update to the 2018 edition.
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Resolution 8 (EC-73)
Integrated health services
THE EXECUTIVE COUNCIL,
Recalling:
(1)

Resolution 33 (Cg-18) – Advancing integrated health services,

(2)

Resolution 1 (SERCOM-1) – Establishment of standing committees and study groups of
the Commission for Weather, Climate, Water and Related Environmental Services and
Applications (Services Commission),

(3)

Decision 10 (EC-72) – Study group on integrated health services,

Taking note of:
(1)

The Working arrangements with the World Health Organization (WHO) (1952),

(2)

The Collaboration Framework on Climate, Environment and Health between the World
Meteorological Organization and the World Health Organization (2018),

Having considered Recommendation 7 (SERCOM-1) – Integrated Health Services,
Highlighting the importance of the WHO–WMO Master Plan on Health, Environment, and
Climate Science to Services, including the leadership and resources provided by WHO to
develop a climate and health web portal which will provide reliable information, learning
materials and resources on climate, health, and environmental research, decision tools and
operational services,
Recognizing the health sector’s increasing interest in and focus on the application of weather,
climate, water and related environmental monitoring and modelling, including the potential
capability to predict health impacts before they occur,
Approves the conversion of the Study Group for Integrated Health Services (SG-HEA),
established under the Commission for Weather, Climate, Water and Related Environmental
Service Applications (SERCOM), into a Joint WMO–WHO Study Group in conformity with
General Regulation 142, Rule 5.4.6 (b) of the Rules of Procedure for Technical Commissions
(WMO-No. 1240) and contingent on the approval of the respective WHO authority;
Requests SERCOM to develop appropriate mechanisms, in close coordination with the
Commission for Observation, Infrastructure and Information Systems (INFCOM), the Research
Board any other relevant WMO bodies, for the implementation of integrated health services per
Resolution 33 (Cg-18) – Advancing integrated health services, including clear links to the
Global Framework for Climate Services (GFCS), and especially the Climate Services
Information System (CSIS) and the Global Multi-Hazard Alert System (GMAS).

Resolution 9 (EC-73)
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Plan for the WMO Integrated Global Observing System Initial Operational
Phase (2020–2023)
THE EXECUTIVE COUNCIL,
Recalling Resolution 1 (Cg-18) – WMO Strategic Plan, Resolution 37 (Cg-18) - the WMO
Integrated Global Observing System transition to operational status commencing in 2020,
Resolution 38 (Cg-18) – Vision for the WMO Integrated Global Observing System in 2040,
Resolution 47 (Cg-18) – Ocean observations in support of Earth system prediction and WMO
support to the Global Ocean Observing System Strategy 2030 (including the Tropical Pacific
Observing System 2020), and Resolution 50 (Cg-18) – Pre-operational phase of the Global
Cryosphere Watch,
Having examined Recommendation 1 (INFCOM-1) – Plan for the WMO Integrated Global
Observing System Initial Operational Phase (2020–2023),
Adopts the Plan for the WIGOS Initial Operational Phase (2020–2023), as contained in the
annex to the present resolution;
Requests Members, regional associations and technical commissions to organize their
activities to realize WMO Integrated Global Observing System (WIGOS) goals and associated
outcomes as described in the Plan;
Further requests Members to continue to provide resources, including through the WIGOS
Trust Fund and/or seconded experts, to help support the implementation of WIGOS;
Requests the Commission for Observation, Infrastructure and Information Systems
(INFCOM), to provide the technical lead in WIGOS operational activities;
Further requests INFCOM to keep the Plan under regular review, to update and report
progress in the implementation of the Plan to the Executive Council, and to submit a report to
the World Meteorological Congress at its nineteenth session;
Requests the Secretary-General:
(1)

To provide the necessary assistance and Secretariat support to Members and regional
associations, especially to developing States and least developed countries, for the
further development of WIGOS through its operational phase using available resources;

(2)

To consider allocating resources from the regular budget for the continued development
of WIGOS technical tools;

(3)

To motivate Members to contribute the necessary resources for the further development
of WIGOS technical tools;

(4)

To initiate long-term planning – including the necessary allocation of resources – for the
development of WIGOS tools in all official WMO languages, and for the operational
sustainability of these tools;

Invites partners to participate in relevant implementation activities as specified in the Plan.
Note:

This resolution replaces Resolution 2 (EC-68) – Plan for the WMO Integrated Global
Observing System pre-operational phase 2016–2109, which is no longer in force.
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EXECUTIVE SUMMARY
This document describes the objectives and main planned activities for the initial part of the
WIGOS operational phase, beginning with the eighteenth WMO financial period (2020–2023).
The Plan was developed in accordance with the Strategic Plan (WMO-No. 1225), Resolution 37
(Cg-18) - the WMO Integrated Global Observing System transition to operational status
commencing in 2020, and Resolution 38 (Cg-18) - Vision for the WMO Integrated Global
Observing System in 2040, Resolution 47 (Cg-18) - Ocean observations in support of Earth
system prediction and WMO support to the Global Ocean Observing System Strategy 2030
(including the Tropical Pacific Observing System 2020), and Resolution 50 (Cg-18) - Preoperational Phase of the Global Cryosphere Watch.
The document outlines the initial operational capabilities of WIGOS to be in place by 2020, and
it describes the main activities that are planned to take place from 2020 and beyond in order
to further develop the system during this next period. The activities are structured in six main
priority areas, namely:
(1)

National WIGOS implementation, including necessary capacity development, partnership
agreements and integration of observing systems for all application areas;

(2)

Fostering a culture of compliance with the WIGOS technical regulations;

(3)

Implementation of the Global Basic Observing Network and the Regional Basic Observing
Networks;

(4)

Operational deployment of the WIGOS Data Quality Monitoring System;

(5)

Operational implementation of regional WIGOS centres;

(6)

Further development of the Observing Systems Capability Analysis and Review (OSCAR)
databases.
__________
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1.

Introduction

Aligned with the WMO Strategic Plan 2020–2023 (WMO-No. 1225), Objective 2.1 – Optimize the
acquisition of Earth system observation data through the WMO Integrated Global Observing
System, this Plan responds to Resolution 37 (Cg-18) - the WMO Integrated Global Observing
System transition to operational status commencing in 2020, and Resolution 38 (Cg-18) - Vision
for the WMO Integrated Global Observing System in 2040, Resolution 47 (Cg-18) - Ocean
observations in support of Earth system prediction and WMO support to the Global Ocean
Observing System Strategy 2030 (including the Tropical Pacific Observing System 2020), and
Resolution 50 (Cg-18) - Pre-operational Phase of the Global Cryosphere Watch.
The Plan takes into account the six priority areas decided by Congress, and brings focus on the
WMO Earth system approach, and how to integrate observations from all Earth system
domains in order to serve WMO application areas1 and allow WMO Members to deliver services
according to the WMO mandate and in the most efficient way.
With an Earth system perspective, WIGOS is designed to manage observations from a diversity
of surface- and space-based observing systems, provided by a diversity of observations
contributors. These observations are acquired by a variety of players with the aim of providing
an integrated, composite set of observations accessible to many users and are suitable for
many service and science applications.
2.

Current Status of WIGOS

By the end of the WIGOS pre-operational phase in December 2019, the status of WIGOS can
be summarized as follows:
2.1

National WIGOS Implementation

Almost all Members have had exposure to both the WIGOS concept and to the specifics of the
WIGOS technical systems via a dedicated WIGOS workshop arranged by the WMO Secretariat
in all regions. A majority of Members have had at least some level of activity in using the
OSCAR/Surface2 database to manage their surface-based observing systems. A small number
of countries have developed and approved their National WIGOS Implementation Plans. The
bulk of the national WIGOS implementation work is expected to take place once the regional
WIGOS centres are fully functional and once National WIGOS Implementation Plans have been
developed and approved.
WIGOS encourages and enables the integration of observations from different national
observations providers, such as other governmental and non-governmental organizations,
research institutes, volunteer networks, the private sector and individual citizens. It is known
that useful observations of Earth system variables are being collected by these stakeholders,
but their incorporation into WMO observing systems has been constrained by the lack of an
integrating framework and by a variety of technical barriers. WIGOS now offers the framework
and tools to enable these observations to be integrated, thus contributing more effectively to
national and global interests.
See 5.1 for how national WIGOS implementation is being addressed as part of the Plan; and
https://community.wmo.int/implementation-examples.

1

See list of application areas with their Statements of Guidance

2

https://oscar.wmo.int/surface
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WIGOS Regulatory and Guidance Material

The Manual on the WMO Integrated Global Observing System (WMO-No. 1160) has undergone
revision, in particular as concerns the WIGOS Metadata Standard and the description of the
Global Cryosphere Watch (GCW). It has been expanded very significantly with new provisions
describing a series of Regional Basic Observing Networks serving a large number of application
areas at the global, regional and subregional levels, and an overarching Global Basic Observing
Network (GBON) to specifically serve Global Numerical Weather Prediction (GNWP) and climate
analysis. A draft amendment to the manual, specifically on the GBON, WIGOS Station
Identifiers (WSIs) and the Global Climate Observing System (GCOS) Essential Climate
Variables provisions, is being developed.
The Guide to the WMO Integrated Global Observing System (WMO-No. 1165) has been
developed and is being continually expanded with new material. A draft update of the guide
supporting implementation of GBON and WSIs provisions is being developed.
2.3

OSCAR tools/databases

The OSCAR/Requirements3 database has been amended and updated to include all 14
currently recognized application areas. Work towards completing and updating the actual
observational user requirements in the database is ongoing.
The OSCAR/Space database (Version 2.0) has been deployed and is widely used by space
agencies and the user community.
The OSCAR/Surface system was operationally deployed in 2016, replacing Volume A –
Observing Stations (WMO-No. 9), while offering much more extensive metadata information
for many more stations than those included in Volume A. Since its launch, the OSCAR/Surface
system with its associated features and tools has evolved immensely with new releases every
year and it provides users with more and easier ways of registering, searching, and extracting
metadata related to surface-based observations.
The databases can be accessed via https://oscar.wmo.int.
A strategy for the longer-term evolution of the OSCAR platform and for maintaining both the
IT infrastructure and the information content has been developed and needs to be
implemented (see 5.6 below).
2.4

WIGOS Data Quality Monitoring System

The concept for the overarching WIGOS Data Quality Monitoring System (WDQMS) is relatively
mature. A pilot project using the existing monitoring capabilities of the global NWP centres for
the surface component of the Global Observing System has transitioned to a pre-operational
status after having demonstrated the value of such a system.
See 5.4 for how WDQMS will evolve as part of the Plan.
The WDQMS webtool was launched in its first operational release on 17 March 2020 (the preoperational release had been published on 3 December 2019). Since then, the WDQMS
webtool has been evolving with new releases, 1.1 launched in April 2020, 1.2 launched in July
2020 and 1.3 launched in November 2020, providing additional functionalities. The latest
version includes monitoring results related to the GCOS upper-air network, while the
monitoring results related to the GCOS surface network will be integrated into the WDQMS
webtool next. The integration of other WIGOS observing components is under discussion and
will be implemented progressively.
2.5
3

Regional WIGOS centres

https://www.wmo-sat.info/oscar/observingrequirements
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Region I: In early 2020, Kenya and Tanzania established a network of two regional WIGOS
centre (RWC) nodes with pilot mode operations progressively in place. They cover the East
African countries’ subregion, splitting the mandatory functions between the two countries. In
addition, South Africa has established a single node RWC for the South African Development
Community (SADC) countries, which pilot mode operations started in March 2021; and
Morocco has submitted an application for establishing an RWC for Northern and Western
African countries in pilot mode during 2021.
Region II: Regional WIGOS centres in pilot mode for the region have been established by
China and Japan. A concept of joint operations between the two countries has been developed
and endorsed by the RA II management group to be implemented operationally from July
2021. Other Members have expressed their interest in establishing RWCs in RA II, such as
Saudi Arabia for the Gulf Cooperation Council (GCC) countries, Russia for the Russian speaking
countries, as well as India and Iran.
Region III: A virtual regional WIGOS centre was approved by RA III-17, with distributed
functions involving two Members, Brazil and Argentina, and a coordination committee. This
RWC has progressively started in pilot mode since early 2020.
Region IV: In early 2020, the management group supported the development of a concept for
establishing a network of RWC nodes in the region. A draft joint application as well as a
tentative timeline have been discussed, involving various Members and organizations of the
region (the United States of America, Canada, Costa Rica, Trinidad & Tobago and the
Caribbean Meteorological Organization) in order to split the functions and responsibilities
towards an RWC implementation plan in RA IV.
Region V: A concept for a virtual regional WIGOS centre for RA V to be established by
Australia and Singapore in pilot mode was endorsed by RA V-17, with the potential
contributions by other interested Members. Indonesia and Singapore subsequently submitted
proposals that were endorsed by the president of RA V in 2020. Individual discussions are
going on with Fiji (that has submitted an application) and Australia (it has expressed interest
in participating). The relevant Members are currently in discussions regarding the
establishment of a network of RWC nodes, and on how to split the functions and
responsibilities, as well as on an implementation plan.
Region VI: A regional WIGOS centre in pilot mode, based on the EUMETNET infrastructure
(Germany, UK), was approved by the RA VI session, with partial functionality for the region.
Discussions are planned with other interested Members of RA VI (Russia, Turkey, Italy,
Croatia) to plan and agree on how to establish additional RWC nodes in order to fully perform
the mandatory functions covering the whole region.
The establishing of RWCs in Antarctica is at an early stage, with some informal discussions
taking place.
See 5.5 for how the network of RWCs will be developed as part of the Plan.
2.6

The Vision for WIGOS in 2040

Congress adopted the Vision for the WMO Integrated Global Observing System in 2040
through Resolution 38 (Cg-18); published as WMO-No. 1243. The vision presents a likely
scenario of how user requirements for observational data may evolve over the next 20 years,
and an ambitious, but technically and economically feasible vision for an integrated observing
system that will meet them.
It provides high-level targets to guide the evolution of WIGOS in the coming decades. It
anticipates a fully developed and implemented WIGOS framework that supports all activities of
WMO and its Members within the general areas of weather, climate, water, and other related
environmental applications.
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See 5.7 for the response to Vision for WIGOS in 2040 during the period 2020–2023 as part of
the Plan.
3.

WIGOS Priority areas for the 2020–2023 Financial Period

The Plan was developed in accordance with Resolution 37 (Cg-18) - WMO Integrated Global
Observing System transition to operational status commencing in 2020, Resolution 38 (Cg-18)
- Vision for the WMO Integrated Global Observing System in 2040, Resolution 47 (Cg-18) Ocean observations in support of Earth system prediction and WMO support to the Global
Ocean Observing System Strategy 2030 (including the Tropical Pacific Observing System
2020), and Resolution 50 (Cg-18) - Pre-operational Phase of the GCW.
This Plan guides the development and initial operation of WIGOS over the coming four years
on global and regional levels; it sets priorities and defines targets and serves as a reference for
Members in the development of their National WIGOS Implementation Plans.
Thanks to the development activities undertaken during the pre-operational phase (2016–
2019), WIGOS has now matured to a level where it is ready to enter its initial operational
phase commencing in 2020. However, there are significant remaining capability gaps, including
ocean observations, and other challenges that will need to be addressed during the next phase
of WIGOS in order for the system to fully serve all WMO application areas and help Members
exploit the full potential of partnership agreements.
The development of WIGOS will thus need to continue during the eighteenth financial period
(2020–2023), building upon and adding to the capabilities developed during the preoperational phase.
The highest priorities for WIGOS during this period are:
(1)

National WIGOS implementation, including necessary capacity development, partnership
agreements and integration of observing systems for all application areas;

(2)

Fostering a culture of compliance with the WIGOS technical regulations;

(3)

Implementation of the GBON and the Regional Basic Observing Networks;

(4)

Operational deployment of the WDQMS;

(5)

Operational implementation of regional WIGOS centres;

(6)

Further development of the OSCAR databases.

High priority will be given to those activities that will assist Members in developing and
implementing their National WIGOS Implementation Plans, with special emphasis on least
developed countries, landlocked developing countries and Small Island Developing States
(SIDS) where the needs are highest.
An important underlying issue is the need to implement sound practices, policies and
capabilities within individual meteorological, climatological, hydrological, and other relevant
environmental institutions and partner organizations in relation to the lifecycle management of
data, to ensure that Members are able to manage their observations and data efficiently and
effectively, to extract the value from the data in support of their services, and to integrate
observations and data from diverse platforms and from external sources (e.g. the academic
community, the private sector and third parties).
Central guidance provided by the Commission for Observation, Infrastructure and Information
Systems (INFCOM) and support provided by the WMO Secretariat will be important. During the
WIGOS operational phase, National Meteorological and Hydrological Services (NMHSs),
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working with national partners, are expected to take on greater responsibility for the national
implementation of WIGOS and use the framework provided by WIGOS to exert leadership in
the acquisition and management of meteorological, climatological, hydrological, oceanographic
and other relevant environmental observations at the national level. The NMHSs are thus
expected to become the key players at the national level, both by strengthening their own
observing systems in accordance with the Technical Regulations (WMO-No. 49), and by
building national partnerships and providing national leadership based on their experience in
the acquisition, processing and dissemination of observational data for environmental
monitoring and prediction purposes.
4.

Key Deliverables and Outcomes

The work to be undertaken during the eighteenth financial period (2020–2023) is driven by
(i) the desire to fully develop the key WIGOS networks, namely the GBON and the Regional
Basic Observing Networks (RBONs), (ii) the need to further mature the technical tools so that
WIGOS can support all official WMO application areas, and (iii) the need to strengthen national
WIGOS implementation and associated regional support mechanisms.
The projected status of WIGOS at the end of the eighteenth WMO financial period in 2023 can
be described via the following two elements:
Expected deliverables: Which elements must be completed, and what are the necessary
operational functionalities; and
Expected outcomes: What is the expected impact of WIGOS, and in particular, what are the
expected benefits to WMO Members?
4.1

Expected Deliverables

By the end of the 2020–2023 financial period, the WIGOS framework at global, regional, and
national levels will have been completed, encompassing:
(1)

Response to Vision for WIGOS in 2040: Progressive evolution of global observing systems
in response to the Vision for WIGOS in 2040, taking into account evolving or emerging
user requirements, technology, priorities and aligned with WMO’s Earth system approach
and requirements for Earth system monitoring and the seamless GDPFS;

(2)

The GBON will have been implemented;

(3)

The RBON will have been implemented in all regions;

(4)

The GCOS Surface Network (GSN), the GCOS Upper-Air network (GUAN) and the GCOS
Reference Upper-Air Network (GRUAN) will continue operations and will provide
enhanced support and guidance to the GBON and RBON, through the tiered network
concept;

(5)

A pilot GCOS Surface Reference Network (GSRN) will provide the surface reference
component of the tiered network design of WIGOS;

(6)

The observing component of the GCW will be fully integrated in WIGOS, with surface
stations registered in OSCAR/Surface, operating according to WIGOS standards and
regulatory materials, with adequate compliance verification, and an integrated approach
to cryosphere observing requirements;

(7)

Ocean observing systems will be integrated in WIGOS, starting with those Global Ocean
Observing System (GOOS) Essential Ocean Variables (EOVs) addressing high-impact
weather NWP requirements, in accordance with the GOOS Implementation Strategy

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

37

2030, related GOOS Implementation Roadmap and the Framework for Ocean Observing
(FOO);
(8)

Standards for observational data assimilation into Earth system models, including
coupled ocean data assimilation (ODA), will have been established and adopted by a
substantial majority of Members;

(9)

Regional WIGOS centres will have been established and functional in each region, and all
Members will have affiliated with one RWC;

(10) National WIGOS Implementation Plans will have been adopted/approved by a substantial
majority4 of WMO Members;
(11) A National WIGOS governance mechanism will have been established by a substantial
majority of Members;
(12) National WIGOS partnership agreements for integration and open sharing of observations
across all WIGOS component observing systems (WMO and partners) will have been
implemented and used by the substantial majority of Members;
(13) WSI: technical issues resolved, and new system adopted; policy for issuing WSIs
defined, adopted and implemented by Members and accredited partners;
(14) Climate requirements and needs identified by GCOS integrated into WIGOS regulatory
material and Rolling Review of Requirements (RRR) processes;
(15) The WDQMS will be fully operational for all essential real-time components of the Global
Observing System (GOS) and for delayed mode climate components of the GOS
identified by GCOS; national processes for acting on issues and incidents received from
the WDQMS will be in place; the WDQMS will have at least functioning pilots for various
WIGOS components;
(16) All components (databases) of the OSCAR platform will be fully operational and updated;
a substantial majority of Members will be actively maintaining their metadata in the
system; a gap analysis support tool or function will have been implemented;
(17) The process to capture historical metadata for various WIGOS components will be in
place, with functioning pilots across a range of ECVs;
(18) The WMO-International Air Transport Association (IATA) Collaborative AMDAR
Programme will have been established at the global and regional levels, including the
regional and global centres that support its operation.
4.2

Expected Outcomes

From the activities detailed in this Plan, the following outcomes are expected:
(1)

Enhanced WIGOS delivering observations to support all WMO priorities, programmes and
application areas with guidance provided to Members on how to evolve their observing
systems in response to the Vision for WIGOS in 2040;

(2)

Enhanced real-time provision and delivery of essential observations from all relevant
domains, to meet the prescribed requirements of operational global Earth system
modelling;

(3)

Increased visibility and strengthened role of NMHSs, as a partner, enabler and integrator
of observations, at their national level;

4

“Substantial Majority” in this context means more than 75% of WMO Members
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(4)

Increased integration and open sharing of observations from various sources (NMHSs
and other governmental and non-governmental organizations, research institutes,
volunteer networks, the private sector, etc.) across national and regional boundaries to
support improved service delivery by Members;

(5)

Enhanced capabilities to identify and address gaps in global, regional, subregional, and
national observing systems in the context of user needs, issues, etc.;

(6)

Enhanced cooperation with partners at the national and regional levels;

(7)

Improved global coverage of the GCW surface observing component, within the
framework of WIGOS;

(8)

Enhanced compliance with WMO Technical Regulations (WMO-No. 49);

(9)

Enhanced human, institutional and technical capacities of all WMO Members for planning,
implementation and operation of WIGOS;

(10) Improved availability and quality of WIGOS observational data and metadata;
(11) An enhanced and expanding Aircraft Meteorological Data Relay (AMDAR) observing
system supporting the RBON and GBON.
5.

Activities

A number of specific activities supporting the milestones laid out within the six proposed
priority areas of the WIGOS operational phase listed in section 3 are being planned for the
2020–2023 period.
5.1

National WIGOS implementation

Special priority will be given to activities that will help Members in assessing the capability of
their observing systems and networks to provide, in a sustainable way, essential surface-based
observational data that meet WMO standards, including international data sharing, and to
identify gaps in the context of users’ needs and requirements; assessing their compliance with
the standards listed in the Technical Regulations (WMO-No. 49), Volume I, Part I, and in the
Manual on the WMO Integrated Global Observing System (WMO-No. 1160); and logically,
assistance in developing a project to implement WIGOS at the national level.
A special focus will be given to least developed countries, landlocked developing countries and
SIDS where the needs are highest. High priority will be further given to strengthening the
capacity of these countries, through the provision of guidance on best practices and procedures
in the area of integration of automatic weather stations in their observing networks. See also
10.3.
NMHSs, as an enabler and integrator of observations at their national level, will reach out with
their national partners, such as other governmental and non-governmental organizations,
research institutes, volunteer networks, the private sector, to develop and maintain
agreements using suitable mechanisms (such as Memorandums of Understanding or contracts)
which articulate the benefits of the partnership and specify the roles and responsibilities of the
participants. See section 7 for details.
5.2

Fostering a culture of compliance with the WIGOS technical regulations

Members’ compliance with WIGOS technical regulations listed above in 5.1 will be mainly
assessed via the WIGOS readiness indicators and criteria that will be reviewed and further
developed building on those initially approved by Decision 31 (EC-69) - Indicators for
monitoring progress in the WIGOS national implementation, for which an online tool has been
developed and provides results for specific dates, e.g. for 1 June 2019, results are available on
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the website5. Those indicators and criteria will then be updated to allow an improved and more
realistic assessment of Members’ compliance with WIGOS implementation and with other
WIGOS standards and recommendations. This process relates to 5.1, as it will measure the
progress of national WIGOS implementation.
To enable having an operational WIGOS readiness tool, results must be provided by various
other supporting tools, mainly the WDQMS webtool (5.4) and the OSCAR databases (5.6). The
reports and statistics that will be provided by the regional WIGOS centres (RWCs), should also
be taken into account as input for the assessment of Members’ compliance with WIGOS
technical regulations, particularly as regards the availability and quality of data (mostly that in
near-real time) and metadata (in OSCAR/Surface).
Relevant WIGOS-related (regional/global) centres will be identified and a framework will be
developed to assess their performances against their WMO mandate(s). See also 5.4 and 5.5.
5.3

Implementation of the GBON and the Regional Basic Observing Networks

Through Resolution 34 (Cg-18), Congress adopted the overall concept for the GBON, as
provided in the annex to the resolution; the concept defines the obligation of WMO Members to
implement a minimal set of surface-based observing stations for which international exchange
of observational data will be mandatory in support of global NWP and climate analysis.
Congress requested INFCOM to draft relevant provisions of the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160) regarding the implementation of the GBON and to
submit these to EC-72 for approval. Congress further requested INFCOM to: (i) develop a
proposal for a process for nomination, review and approval of the composition of the GBON
and submit it to EC-72 for approval, with the overall aim of having the initial composition of
GBON approved by Cg-Ext.(2021); and (ii) establish a consultative process to assist Members
and relevant international organizations and programmes with the implementation of the
GBON.
In response to GBON obligations, each WMO Member will have to develop and implement a
GBON national contribution. Technical support will be provided by INFCOM and the WMO
Secretariat.
Regional associations will have to develop a plan for a phased GBON implementation, taking
into account the unique circumstances and capabilities of the individual WMO Members.
Engagement of international organizations (e.g. the Intergovernmental Oceanographic
Commission (IOC) of United Nations Educational, Scientific, and Cultural Organization
(UNESCO) for the GBON expansion into the ocean) and programmes in the implementation of
the GBON will be critical. The Systematic Observations Financing Facility will support
developing countries in defining, achieving and sustaining their GBON national contribution
with the initial target to achieve developing countries’ GBON compliance by 2025.
5.4

Operational deployment of the WDQMS

As the WDQMS concept consists of three functions, the monitoring function, the evaluation
function and the incident management function, the need for online tools to support these
functions has been recognized, for the use of Members and of RWCs (see 5.5).
For the monitoring function, a WDQMS webtool has been developed, initially providing results
based on four global NWP centres for the land stations of the GOS — the initial operational
version of the WDQMS webtool (https://wdqms.wmo.int/) was released in March 2020. The
activities for 2020–2023 related to this webtool should be on further developing it and making
it fully operational and used by RWCs, as well as on expanding it to allow integration of other
observing systems of the GOS (such as marine and aircraft observations) and also the
integration of other WIGOS observing components, i.e. the observing component of the Global
5

https://www.wmo.int/pages/prog/www/wigos/wigos-readiness.html
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Atmosphere Watch (GAW), the WMO Hydrological Observing System (WHOS), and the
observing component of the GCW. This requires deep technical discussions with the various
communities in order to map their activities against the WDQMS concept and to identify
whether and how they would be integrated into the WDQMS webtool.
For the incident management function a global tool is also needed and a test system has been
developed using the European Centre for Medium-Range Weather Forecasts (ECMWF) Incident
Management System (IMS) software. A prototype of such system has been made available to
RWCs and to National Focal Points for WDQMS for testing and for using in their pilot mode
operations since mid-2020. From 2021/22, the prototype should be converted into a global
operational tool for all RWCs and Members, where issues and incidents are registered and
tracked down.
5.5

Operational implementation of Regional WIGOS Centres

Coordination of the RWC pilots should be provided centrally by the Secretariat. For such
coordination activities, regional/subregional workshops will continue to be organized, with the
engagement of the WMO regional structures/offices, in order to further develop and agree on
their concepts and detailed plans taking into account the specifics of each region/subregion
(language, geography, etc.) that may impact on the implementation and operations of the
RWCs. The activities towards the implementation of RWCs will also include further
development and the provision of technical guidance as well as support, such as training (see
section 6 – Capacity Development), to the Members, both those that are establishing RWCs
and their affiliated Members; It will also include making the reference tools operationally
available to RWCs — currently, these are the WDQMS webtool, the OSCAR/Surface (5.6) and
the incident management tool (5.4). An assessment/audit process for RWCs has been
developed to be applied to certify those RWCs that will become operational centres. For most
RWCs this will happen at a later stage of the WIGOS operational phase, after running in pilot
mode for 1–2 years.
A virtual forum on RWCs will be organized for regular online discussions on common issues
and sharing of experiences/lessons learned, amongst RWCs across all regions and subregions.
A discussion with representatives of the various WIGOS observing networks/components has
started in order to review the current RWCs scope towards expanding the concept, and to
integrate other observing systems and/or functions of other WIGOS-related centres, such as
the regional instrument centres, the lead centres for GCOS and other monitoring centres, the
AMDAR data centres, etc.
5.6

Further development of the OSCAR tool/databases

The OSCAR Platform Strategy 2020–2023 was developed in 2019 in consultation with key
stakeholders. The strategy is based on a holistic approach and focusses on the observational
user requirements and WIGOS metadata requirements of all WMO application areas.
The strategy offers the following vision: An operational, sustainable, efficient, evolving, usable
and practical Global Information System for WIGOS in 2023, providing a comprehensive and
trusted perspective on observational user requirements of WMO application areas, in particular
those for Earth system prediction, as well as on surface- and space-based observing systems
capabilities, interfaced with relevant WIGOS data quality monitoring information.
A summary of the strategy is available in INFCOM-1/INF. 4.1.1(1).
5.7

Evolution of observing systems in response to the Vision for WIGOS in 2040

In light of the WMO Strategic Plan 2020–2023, and in particular Strategic Objective 2.1,
Resolution 37 (Cg-18) and Resolution 38 (Cg-18), there will be the need to develop planning
activities for the financial period 2020–2023 in response to the Vision for WIGOS in 2040, and
distribute the collaborative roles regarding (i) the work to be done by the WMO working

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

41

structures (essentially INFCOM, and the regional associations) and the Secretariat, and (ii) the
required actions by Members.
The following key considerations will be made to plan the WMO response to the Vision for
WIGOS in 2040:
(1)

Promote and highlight the WMO’s Earth system approach;

(2)

Have an integrated approach6 (see also section 8), and promote synergies across all
WIGOS component observing systems;

(3)

Evolve WMO Technical Regulations (WMO-No. 49) and guidance material in line with
evolving requirements and gaps;

(4)

Promote a culture of compliance (see also 5.2);

(5)

Align the evolution of WIGOS with the evolution of WMO Information System (WIS) (see
also 5.8);

(6)

Promote capacity development tools (see also section 6);

(7)

Focus on a number of priority areas where concrete and effective achievements or
improvements of observing systems capabilities can be realized and progress
demonstrated during the financial period;

(8)

Recognize Members’ flexibility in “how” they approach design, evolution and planning of
their observing capabilities, using the Vision for WIGOS in 2040 as a driver; and

(9)

Promote the central role of an integrated OSCAR (OSCAR/Requirements, OSCAR/Surface
and OSCAR/Space) (see 5.6).

In so doing, a guidance document for the evolution of global observing capabilities will be
developed. The document will be simple and easy to use by all implementation agents, including
the wide range of public and private institutions that contribute observations, and monitor, and
will provide a focus on some key priorities, while adopting a more dynamic approach allowing
the implementation actions to be adjusted according to evolving requirements, technology, and
opportunities. The guidance document will for example include a summary of the findings and
recommendations from the series of international workshops on the impact of various observing
systems on NWP, and a synthesis of key observational gaps from the Rolling Review of
Requirements Statements of Guidance with some recommendations on how to address these
gaps.
5.8

Implementation of WSIs in the WMO Information System

In accordance to Resolution 35 (Cg-18), a timetable for the implementation of WIGOS Station
Identifiers has to be established taking into account the time needed by Members to modify
their downstream systems to exchange, process and visualize data using WSI, especially data
from new stations without a Traditional Station Identifier (TSI) as the initial priority. To
achieve a fully operational exchange of data using the WSI the following areas need to be
addressed:
(1)

Procedure to assign WSI to new stations
•

6

Clear procedures are needed for the Members to be able to assign WSI to new
stations. In this respect, each Member needs to develop a WSI national schema

Integration is across all Earth system domains with consistent approaches regarding data exchange,
collection of WIGOS metadata, quality monitoring and incident management, and the use of capacity
development instruments such as the Systematic Observations Financial Facility (SOFF)
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complying with the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160). To facilitate the process, the WMO Secretariat will provide some
guidance material and sample schemas that can be adopted by Members.
(2)

Binary Universal Form for the Representation (BUFR)/Character form for the
representation and exchange of data (CREX) encoding with WSI
•

(3)

The Global Telecommunication System (GTS) message-switching
•

(4)

Encoding of BUFR/CREX messages have to follow the guidance provided in the
circular letter “Reporting of WIGOS Station identifier in BUFR/CREX messages”.
Members are required to encode messages following that guidance, the B/C
regulations and the BUFR/CREX regulations in the Manual on Codes Vol. I.2. WMO
Global Information System Centres (GISCs) have the role of facilitating the
adoption of WSI initially for new stations without a TSI, by supporting national
centres (NCs) in their area of responsibility in the encoding of WSI.

GTS message-switching operated by NCs, RTHs and GISCs has to be able to handle
a mixture of messages having and not having the WSI. Guidance on how to
compose bulletins from mixed WSI and non-WSI messages has to be provided. The
GTS message-switching in all the WIS centres has to follow the guidance that will
be provided.

Adaptation of users’ and NWP software and systems
•

The ecosystem of users’ software designed to work with the TSI requires significant
adaptations to be able to make use of the WSI schema. The transition from TSI to
WSI is made gradually by the requirement to have the WSI in addition to the TSI in
the BUFR messages. The presence of both TSI and WSI in the data allows legacy
systems to work using the TSI without a need for changes. Similar considerations
apply to NWP software and systems. The transition should be planned based on the
careful assessment of requirements and progress in adaptation by all Members and
operational centres concerned, including NWP centres.

The following milestones are proposed to complete the transition. Implementation of
“Exchange WSI BUFR on GTS” (see C. below) is conditional (to a large extent) on the
implementation of “Software to process WSI” (see D. below) due to the risk of losing data,
that is currently being shared internationally, if the majority of NWP centres are not ready to
use BUFR with WSI.
A.
Assign WSI

July 2021

Most of the
Members able
to assign WSI

December
2021

All Members
able to assign
WSI

July 2022

B.
Encode WSI
in BUFR

C.
Exchange WSI
BUFR on GTS

D.
Software to
process WSI

Some Members
able to encode
data with WSI for
new stations
without a TSI

Some Members
exchange WSI data
on GTS

Check software can
work with WSI and TSI

Most Members
able to encode
data with WSI for
new stations
without a TSI

Most Members
exchange WSI data
on GTS

NWP can use data with
WSI for new stations
without a TSI
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A.
Assign WSI

December
2022

B.
Encode WSI
in BUFR

C.
Exchange WSI
BUFR on GTS

All Members able
to encode data
with WSI for new
stations without a
TSI

All Members
exchange WSI data
on GTS

D.
Software to
process WSI

All software able to
process WSI

July 2024

6.
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Capacity Development

Capacity development (CD) will remain a critical activity area during the WIGOS operational
phase, and regional and national needs in this area will be one of the main drivers of the
expenditure of WMO resources during the 2020–2023 financial period.
It should be noted that it is difficult to distinguish between specific CD efforts and WIGOS as a
whole, since a majority of WIGOS activities (development of guidance material, training,
support through RWCs) are in effect capacity development efforts.
The overarching goal of the WIGOS CD effort is to help equip Members with the requisite
understanding, skills, information and knowledge to enable them to implement WIGOS at a
national level, including the development of partnerships at the national level. This will be
supported both through the development of guidance material and via the outreach efforts
outlined in section 9.
Close collaboration with international, regional and subregional development organizations
(e.g. the World Bank, the Global Environment Facility, the Asian Development Bank) is needed
in order to ensure that donors will benefit from and provide benefit to WIGOS. In particular,
WMO will make use of new instruments such as the Country Support Initiative (CSI) and the
Systematic Observations Financing Facility (SOFF), a new mechanism for financing the GBON
implementation in SIDS and Least Developed Countries (LDCs).
The GCOS cooperation mechanism will continue to support the NMHSs of developing countries
on operational issues, specifically for GSN and GUAN nominated stations.
Regarding the ocean, support for implementation of the roadmap for the implementation of the
GOOS 2030 Strategy for an open planning process, together with appropriate developments
under the United Nations Decade of the Ocean for Sustainable Development, and engagement
of WMO and its regional associations with the GOOS regional alliances, will be required. The
partnership for new Global Earth Observation System of Systems (GEOSS) Applications
(PANGEA), a concept developed by the former Joint WMO-IOC Technical Commission for
Oceanography and Marine Meteorology (JCOMM), is being used to develop partnerships
between developed and developing countries to realize the socioeconomic benefits of ocean
observing systems on global and regional scales.
The operational and efficient use of the following specific WIGOS technical tools will require
further developing the learning material and organizing training events in the
regions/subregions, taking into account the needs and requirements of RWCs and Members:
(1)

OSCAR/Surface = maintain and further develop the online course and tutorial videos, and
continue to run regular webinars and other events (especially focusing on station specific
templates and on the machine-to-machine transfer of metadata);

(2)

WDQMS webtool = further develop the online learning materials, develop an online
course with tutorial videos, and initiate a series of webinars and other events (in close
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cooperation with WIS), especially focusing on issues related to data availability, quality
and timeliness;
(3)

WDQMS incident management tool = develop initial learning materials as well as
dedicated webinars and other events, to support the operational implementation of
RWCs.

User manuals for each of the above tools will be developed and regularly updated and
published in all WMO languages.
Also, the implementation of the WSIs (5.8) will require further development of online learning
materials, for each of the topics described in section 7, especially addressed to LDCs, LLDCs
and SIDS.
Additionally, and to complement the training efforts regarding the national WIGOS implementation,
more guidance and support will be needed for Members to develop their national observing
strategies and their National WIGOS Implementation Plans.
7.

Partnerships

The ultimate goal of WIGOS is to establish sustainable monitoring of the Earth system for
developing required products and services for the benefit of populations, with a focus on
climate, weather, ocean, cryosphere and hydrosphere. This goal can only be achieved with a
collaborative effort at national and international levels, as no single entity will have the full
capacity to deliver such complex observation systems. Hence, a partnership is required at
three levels:
(1)

At national level for WMO Members: all governmental (incl. at sub-national structures)
organizations having an official mandate in Earth system monitoring, as well as academia
and private sector operating monitoring systems, without forgetting citizen communities,

(2)

At international level, other UN7 and non-UN organizations and major non-governmental
organizations (NGOs) either as providers or users of measurements,

(3)

At national and international level, related monitoring systems such as biodiversity and
ecosystems.

WIGOS is new for most of the players, and there must be motivation to engage in a
collaborative process and to make their data available, e.g. to NMHSs, to the national and
international WMO community, etc. A key principle of successful and sustained partnerships is
the recognition of mutual benefit.
The interests of operators vary widely depending on the type of organization and its needs;
consequently, the motivations to share observational data nationally (e.g. with NMHSs) or
internationally with WMO Members are also very diverse.
Partnerships within the framework of WIGOS would address:
(1)

Observation gaps:
(a)

7

Representativeness and timeliness of observations especially in high-impact
locations or observation-sparse regions;

For example, the WMO-IOC Collaborative Board offers an opportunity to better align WMO and IOC
strategies in support of WIGOS and GOOS.
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(b)

(2)
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Additional parameters not traditionally observed by NMHSs (e.g., biodiversity, land
cover, forest, etc.) but relevant in the context of Earth system observations and
prediction;

Scientific and service information requirements meeting specific needs;

Activities to facilitate the development of partnerships:
(1)

Map the national landscape of institutions and data providers and their arrangements, by
physical domains/components/interest/etc. (who should/could be involved);

(2)

Engage potential partners and identify areas of mutual benefit (contribution to specific
national/international agendas, cost efficiency, visibility, etc.): national/regional
workshops or meetings of opportunity;

(3)

Build awareness of benefits from partnerships within the framework of WIGOS, on Earth
system observations at national/regional scale, demonstrating the value added/impact,
present available WMO tools, e.g. develop/disseminate standards and guidelines of
observing practices, on descriptive metadata associated with an observation in order to
allow the user to understand how the observational data was produced and to assess its
appropriateness for the intended application, data representation, access, and exchange
standards (WIGOS Metadata Standard, OSCAR Surface, Data Quality Monitoring System,
etc.);

(4)

Develop WIGOS tools that are sufficiently user-friendly to be used by all partners;

(5)

Address the ownership of the observational data and any constraints on their use and
sharing, data quality, discoverability, issues on licensing of data for specific uses vs free
and open data;

(6)

Learn from potential partners about advances in the scientific/other communities
regarding specific relevant topics (e.g. semantics and terminology initiatives, e.g. Polar
Data Forum, Research Data Alliance, etc.);

(7)

Develop a framework for engagement of partners to ensure formal recognition of their
engagement (at national and/or international level); develop a charter of WIGOS
partnerships (or similar);

(8)

Build on the recommendations of the former JCOMM Observations Coordination Group
(OCG) recorded in the October 2019 document, “Identifying Future Connection between
the OCG, WMO and GOOS, post-JCOMM”, as well as the guidance of the WMO-IOC Joint
Collaborative Board (JCB) (see JCB WMO/IOC Observations Discussion Paper).

Chapter 7 of the Guide to the WMO Integrated Global Observing System (WMO-No. 1165)
regarding data partnerships is relevant in the context of engaging institutions to contribute to
the goals of WIGOS.
The partnership with the International Air Transport Association, expected to be formalized
with a new or updated working arrangement with WMO in 2020, will be instrumental in
forming and developing the WMO-IATA Collaborative AMDAR Programme (WICAP) following
Resolution 39 (Cg-18). INFCOM will provide oversight for the WICAP Implementation Plan,
including the formation of the governing and legal frameworks and the establishment of the
regional WICAP AMDAR programmes. IATA will play a key role in developing the business case
for airline partner participation and assist in the technical aspects of airline implementation.
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8.
WIGOS

Integration of Observing Networks Across Earth System domains into

WIGOS as a framework will provide the mechanism for better integration of observing systems
in all Earth system domains in order to better respond to Earth system monitoring and
prediction requirements. This is particularly the case for the following types of observations:
(1)

Weather and climate observations of the GOS and the GCOS networks;

(2)

Atmospheric composition observations, i.e. the observing component of the GAW;

(3)

Hydrological observations of the WHOS;

(4)

Cryosphere observations, i.e. the observing component of the GCW;

(5)

Marine meteorological and oceanographic observations of the GOOS.

The concept of integration of observing networks or WIGOS components may be defined as the
one that follows most of the integration criteria listed below in accordance with the Technical
Regulations (WMO-No. 49), Volume I, Part I, and the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2 “Common Attributes of WIGOS Component
Systems”:
(1)

Contribution of specific Earth system monitoring areas to the RRR in response
to Vision for WIGOS in 2040, for which observational user requirements are submitted
to and maintained in OSCAR/Requirements, and Statements of Guidance are drafted and
maintained for relevant application areas 8. Establishment of new application areas for
cryosphere monitoring will be investigated and consideration will be given to
requirements for the monitoring of atmospheric CO2.

(2)

Increased data exchanged internationally across Earth system domains leading to
improved data availability including from the academic and private sectors for the benefit
of various application areas. This can be done in particular by (i) facilitating submission
of data through WIS using non-conventional data formats (e.g. NetCDF), (ii) facilitating
access to WIS data by partner organizations and the private sector, (iii) making quality
information about their observing platform data available to them.

(3)

WSIs used for both metadata and data exchange (see 5.8).

(4)

WIGOS metadata routinely updated into OSCAR/Surface using new facilitating
mechanisms, such as community metadata submission templates9, and programme
specific machine-to-machine interfaces with OSCAR (e.g. OCEANOPS, Weather Radar
Database, Aircraft-based Observations). Dialogue at the national level between
OSCAR/Surface National Focal Points (NFPs) and partner organizations will be promoted,
and nomination of OSCAR/Surface NFPs with delegation of authority for entering
metadata directly in OSCAR/Surface will be encouraged.

(5)

GBON concept expanded to other variables supporting Global NWP and other
applications:
(a)

8

9

Meteorological data from climate monitoring observing networks (GCOS): the GSN
and GUAN. Technical regulations will be updated accordingly.

Ocean application, climate monitoring (GCOS), hydrology and water resources, Forecasting
Atmospheric Composition, Monitoring Atmospheric Composition, and Providing Atmospheric
Composition information to support services in urban and populated areas.
Such templates are designed to facilitate the submission of WIGOS metadata to OSCAR/Surface for
specific types of observing platforms (e.g. GCW observing stations).
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(b)

Marine meteorological observations in coastal regions where there is country
jurisdiction (Exclusive Economic Zones – EEZ) as a first step10. For marine
observations in the global ocean where there is no country jurisdiction, a second
step would be required, that will take time to develop, and will be completed
possibly after 2023. This second step should include WMO regional associations
pursuing options to integrate with those IOC of UNESCO GOOS regional alliances
(GRAs, coalitions of nations and/or institutions which share GOOS principles and
goals) in close geographic proximity with the joint initial goals of coordinating open
ocean observations for improving NWP and prediction of high-impact events such
as tropical cyclones (track and intensity). NMHSs should also coordinate more
closely with their National Oceanographic Institutes to advance the understanding
of the role of the ocean in NWP across all timescales to improve forecasts.

(c)

Hydrological data from NMHSs/NHSs, in particular precipitation and soil moisture
(required for GNWP).

(d)

Cryosphere data that are critical for GNWP, in particular snow water equivalent, and
snow depth.

(6)

A WIGOS tiered approach adopted in accordance with the Observing Network Design
Principles11, and to be composed of: (i) reference networks building on the existing
GRUAN and the new developing GSRN; (ii) basic observing networks (such as GBON and
RBON), and (iii) all other networks, including from third parties. Technical regulations will
be updated accordingly.

(7)

WDQMS expanded to other domains, from the current focus on global NWP
requirements for observing stations over land, on a limited number of variables (surface
pressure, temperature, humidity, and wind, and upper-air profiles) to additional ones
such as CO2, snow water equivalent and/or snow depth, precipitation, solar radiation, soil
moisture and temperature, and others as deemed appropriate. Investigations will be
made on how to build from modelling activities in other domains (ocean, hydrology,
cryosphere, atmospheric composition) with a view to providing quality monitoring
information for a wider range of variables and applications.
Communications and Outreach

9.

Communications and outreach (C&O) will play important roles also during this period, both
internally and externally.
There is a continuing need to educate and interact with the Permanent Representatives, mainly
due to natural turnover and due to the fact that as WIGOS matures and gains visibility, the
expectations from WMO Members will increase. In addition to the Permanent Representatives,
there is also a need to engage with their observing system managers in order to keep them
abreast of WIGOS developments as well as learn from their experiences with national and
regional WIGOS development and implementation efforts. A particular effort should be dedicated
to WMO communities that are not yet fully engaged in WIGOS, notably the hydrological
advisors, the academic sector and the general public through their crowd measurements and
low-cost sensors.
It is also important to engage with partners, e.g. other international organizations, NGOs and
commercial entities, both to keep them informed about WIGOS developments and to foster the
development of partnerships at all levels.

10

11

See also Resolution 45 (Cg-18) - Ensuring adequate marine meteorological and oceanographic
observations and data coverage for the safety of navigation and the protection of life and property in
coastal and offshore areas, which offers justification for such GBON expansion into the ocean.
WIGOS Observing Network Design Principle No. 7: “Designing through a tiered approach”: Observing
network design should use a tiered structure, through which information from reference observations
of high quality can be transferred to other observations and used to improve their quality and utility.
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A number of generic C&O activities are planned:
(1)

A WIGOS newsletter will be published and disseminated on a regular schedule
(quarterly), targeting a broad audience with varying levels of technical knowledge;

(2)

As far as possible, WIGOS side events will be arranged at all WMO constituent body
sessions;

(3)

The set of communications/outreach material to be showcased and shared with Members
and with external partners at a variety of events (WMO constituent body sessions,
national and international scientific conferences/workshops meetings of GEO, GFCS,
etc.);

(4)

Continuous updates of the WIGOS portal with presentations, articles, publications,
examples of success stories, case studies, lessons learned, and other material for use by
Members and their partners.

GCOS will collect a broad range of inputs from users on the need for climate information. This
will include open calls for review and inputs, and a Climate Observations Conference in October
2021. GCOS will report on the status of the Global Climate Observing System and on plans for
its improvement to the United Nations Framework Convention on Climate Change (UNFCCC) in
time for its global stocktake.
10.

Governance, Management and Execution

Similar to the WIGOS implementation and pre-operational phases, the development and
operations of WIGOS during the 2020–2023 phase will follow the decisions taken by the World
Meteorological Congress, with subsequent governance assigned to the Executive Council and
its Technical Coordination Committee, and INFCOM.
INFCOM Standing Committees on Earth Observing Systems and Monitoring Networks and on
Measurements, Instrumentation and Traceability will be responsible for guiding specific aspects
of WIGOS development, e.g. regulatory and guidance material, observing methodology,
network design, quality monitoring, various integration issues, etc.
Developments for domain-specific observations will also be made in coordination with and
using existing and new mechanisms offered by the WMO Reform, i.e. essentially:
(1)

For climate observations and GCOS networks 12: the INFCOM Study Group on the Global
Climate Observing System;

(2)

For hydrological observations: The Hydrology Coordination Panel;

(3)

For cryosphere observations: the INFCOM Study Group on the WMO Cryosphere
Crosscutting Functions (GCW);

(4)

For marine meteorological and oceanographic observations: the INFCOM Study Group on
the Global Ocean Observing System, the Joint WMO-IOC Collaborative Board, and the
GOOS Steering Committee;

(5)

For atmospheric composition observations: The Research Board.

Other relevant bodies for coordinating the implementation of this plan are:
(1)

12

the INFCOM Standing Committee on Information Management and Technology;

GUAN, GRUAN, GSN, and the new GCOS Reference Surface Network (GSRN).
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the INFCOM Study Group on the GBON.
Global level

The management and execution functions will be carried out by the WMO Secretariat, following
the guidance provided by bodies listed above. Support to all body discussions regarding
WIGOS, as well as the work of study groups, expert teams and various ad hoc structures will
be provided by the WMO Secretariat. For this purpose, the Secretariat will maintain a dynamic
document with the list of deliverables and the required activities, keep the risks under review
and mitigate them as needed, and monitor implementation of the plan using the performance
indicators listed in the annex.
The WIGOS technical systems/tools, primarily OSCAR and WDQMS, will continue to require
strong management and coordination support. Many Members and partner organizations are
willing and able to contribute to the activities, but it is anticipated that the global coordination
role will be managed by the WMO Secretariat. To ensure that the further evolution of the
WIGOS tools is efficient and will bring enhanced benefits for Members, INFCOM experts should
be engaged in providing their guidance and recommendations; therefore, corresponding
team(s) need(s) to be established by INFCOM Standing Committees to perform the activities
required to meet the objectives of this Plan and progress on the Vision for WIGOS in 2040.
10.2

Regional Level

All regional associations are expected to establish RWCs with teams to provide governance and
oversight at the regional level; the regional teams will work closely with the INFCOM Standing
Committees to align regional and national implementation with the overall WIGOS plan.
Regional WIGOS teams will continue to rely on strong support from the WMO Secretariat. Their
specific roles should be:
(1)

Regularly (at least annually) review the WIGOS implementation efforts in their respective
region;

(2)

Guide and prioritize the activities listed in their R-WIP;

(3)

Facilitate and coordinate regional WIGOS projects;

(4)

Submit updates to the R-WIP to the regional association management group for
approval;

(5)

Fostering the establishment of regional WIGOS centre(s) in the respective region,
providing services in all regions, by 2022;

(6)

Guide the work of regional WIGOS centre(s) when established in the respective region;

(7)

Organize the virtual RWC forum for sharing experiences, lessons learned;

(8)

Provide regional support to Members in accordance with the R-WIP and in a response to
their requests (subject to availability of resources/funds);

(9)

Provide oversight and guidance on the design and establishment of the Regional Basic
Observing Network in the respective region;

(10) Assist with regional mechanisms or structures for allocation of WSIs.
According to the regional WIGOS centre concept developed during the pre-operational phase,
much of the support for the WIGOS implementation activities at the regional level will be
provided by the RWCs. However, based on the initial experience with the regional WIGOS
centre pilots during the pre-operational phase, it has become clear that the RWCs will require
a substantial amount of external support capacity and strong global coordination in order for
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this concept to work. The global incident management system being developed in the context
of WDQMS should be a major source of information for such a global coordination mechanism.
It is therefore expected that the Secretariat both in Geneva and in the regional offices will
have to strengthen its support for these entities. Therefore, in order to ensure that the
regional and national implementation will be aligned with the WIGOS operational plan and with
the Vision for WIGOS in 2040, a strong linkage between RWCs, regional WIGOS teams and the
INFCOM Standing Committees is needed.
Regional associations will coordinate the establishment of regional WICAP programmes and
operational centres to support AMDAR programme development and expansion.
10.3

National Level

The following activities are expected to take place at a national level:
(1)

Development of a National Observing Strategy, including for the design of GBON and
RBON at the national level;

(2)

Development of a National WIGOS Implementation Plan (N-WIP), building on the
National Observing Strategy;

(3)

Establishment of national WIGOS governance, coordination and implementation
mechanisms and teams;

(4)

Identification and mitigation of critical gaps in the WIGOS component observing systems
(national RRR process implementation);

(5)

Sustained and standardized operation of national observing networks/systems;

(6)

Operational implementation of WIGOS Metadata Standards through populating the
OSCAR/Surface database and keeping its content up-to-date;

(7)

Capacity development of staff managing and operating national observing networks/
systems;

(8)

Development of national WIGOS partnership agreements for integration and open
sharing of observations across all WIGOS component observing systems (WMO and
partners);

(9)

Operational implementation of national process for acting on incidents identified by the
WDQMS and raised by RWCs in place;

(10) Adoption and implementation of a national policy for issuing WSIs.
The success of all the above activities at national level depends on the capacity to create trust
and effective collaboration links between NMHSs, NHSs and other institutions that can
contribute to, and benefit from, WIGOS.
11.

Risk Assessment

The highest risks identified include:
(1)

Uptake of OSCAR by OSCAR/Surface NFPs and submitters of metadata (including
machine-to-machine transfer of metadata) is hampered by overly strict information
security measures (potential impacts: misleading metadata for users with consequences
on possible misuse of data, data loss, stations not being monitored by WDQMS, etc.);
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(2)

Update of OSCAR/Space database information is hampered by lack of response from
operators of space-based observing systems (potential impact: similar to above);

(3)

OSCAR is not resourced as required and thus cannot deliver expected benefits (potential
impact: similar to above);

(4)

Application area owners not well enough organized or connected to WMO for providing
information into the RRR process (requirements, capabilities and gaps) (potential impact:
key observational gaps in support of application areas not understood);

(5)

Recommended impact studies not undertaken by Members due to their cost (potential
impact: impact of observations on application areas not understood);

(6)

Lack of responsiveness of Members to address identified key gaps (potential impact:
services provided by Members on the basis of WMO applications not optimal);

(7)

Failure of Members to recognize and/or connect effectively with the diversity of
institutions and other entities needed to deliver the full suite of WIGOS-relevant
observations (potential impact: failure to make use of existing observations for improved
services);

(8)

Lack of Member resource support for WICAP development (potential impact: failure to
make use of additional AMDAR observations in support of Global NWP);

(9)

Plans not developed/agreed for observing systems/WIGOS components to integrate and
to align with WDQMS (potential impact: lack of data availability or conformance of the
data with requirements);

(10) Regional WIGOS centres not established (via preparatory workshops, and subsequent
agreements and commitments) (potential impact: issues with observations in the region
would not be identified and not followed-up, with the consequences on conformance of
the data with requirements);
(11) Regional WIGOS centres not performing the agreed regular operations (potential impact:
similar to above);
(12) Non-updated contacts of OSCAR/Surface and WDQMS NFPs (potential impact: inability of
the RWCs to undertake their mission and to have incidents rectified, nor of the WIGOS
Data Quality Monitoring System to perform as needed);
(13) Incident management system (for RWCs) not in place/operational (potential impact:
similar to above);
(14) WIGOS anticipated deliverables and outcomes are not fully realized due to 75% of the
Earth’s surface not being included until ocean observations are implemented into GBON
and RBON.
12.

Resources

Completion of the activities listed in the Plan will depend on the available resources.
Setting aside adequate resources for fully implementing WIGOS should be given high priority
in the budget and planning processes of WMO Members. Extra resources will need to be
provided to the WMO Secretariat for both staff and non-staff costs for implementation and
coordination efforts going beyond the normal programmatic activities of the Secretariat. To
ensure the funding needed for WIGOS implementation, provision of the following resources
should be considered:
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(1)

WMO regular budget for WIGOS implementation support activities;

(2)

WIGOS Trust Funds to supplement the WMO regular budget;

(3)

In-kind contributions from Members and international partner organizations;

(4)

Staff secondments;

(5)

Voluntary Cooperation Programme funds for WIGOS-related technical cooperation and
capacity development activities;

(6)

Regional fund-raising activities to support WIGOS;

(7)

Operational hosting of information systems (e.g. WIS, OSCAR, WDQMS, IMS);

(8)

Provision of financial support for WICAP development and operations;

(9)

Sustained resourcing of NMHSs and other institutions contributing to WIGOS-relevant
observations.

13.

Monitoring and Evaluation

The implementation of the Plan will be regularly monitored and evaluated using quantitative
and objective methodology wherever possible. The WDQMS will be central to monitoring the
implementation and performance of the observing networks themselves.
KPIs with targets and indication evaluation tools are provided in the annex.

ANNEX
KEY PERFORMANCE INDICATORS
Key Performance Indicators (KPIs) are provided in the table below to help monitor the progress
of WIGOS implementation.
No.

KPI

Priority

Target
(2023)

Tool/mechanism
to evaluate KPI

1

National WIGOS
Implementation Plans
adopted/approved by a
majority of WMO
Members

National
Implementation

75% of WMO
Members

Percentage of
Members

2

National WIGOS
governance mechanism
established

National
Implementation

75% of WMO
Members

Percentage of
Members

3

National WIGOS
partnership agreements
implemented

National
Implementation

75% of WMO
Members

Percentage of
Members

4

WIGOS Station
Identifiers implemented

National
Implementation

75% of WMO
Members

Percentage of
Members

5

WIGOS metadata
implemented in OSCAR/
Surface for all reporting
stations

National
Implementation

75% of WMO
Members

Percentage of
Members
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No.

13
14
15

KPI

Priority

Target
(2023)
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Tool/mechanism
to evaluate KPI

6

Processes in place for
acting on issues and
incidents received from
the WDQMS

National
Implementation

75% of WMO
Members

Percentage of
Members

7

Members affiliated with
RWC

National
Implementation

75% of WMO
Members

Percentage of
Members

8

Number of variables
considered in WDQMS
webtool

WDQMS

70%

9

Number of WIGOS
observing
components/domains
integrated in WDQMS
webtool

WDQMS

413

10

Number of GBON
Stations established

GBON/RBON

70014

Simple count of
station in
OSCAR/Surface

11

Number of RBON
Stations established
addressing
requirements other than
NWP and climate

GBON/RBON

1 000

Simple count of
station in
OSCAR/Surface

12

Pilot GSRN Active

GCOS

One Lead
Centre Active

13

Number of certified
GRUAN stations
delivering to WIGOS

GCOS

20

14

Climate observing
system status report
delivered to WMO and
UNFCCC before end
2021

GCOS

One report

15

Number of regions with
at least one established
regional WIGOS centre

Regional WIGOS
centres

16

Percentage of WIGOS
Metadata complete in
OSCAR/Surface

OSCAR

75

17

Number of component
databases15 interfaced
with OSCAR/Surface

OSCAR

7

7

Percentage of
targeted variables
(10)
Simple count of
WIGOS observing
components/domains

GSRN Lead Centre
Reporting
GRUAN Lead Centre
Reporting
Publication

Simple count

(6 regions plus
Antarctica)

Weather, Climate, Marine observations, Aircraft observations
Target of 500km x 500km horizontal resolution over land surface
GCW, JCOMMOPS, WRD, Hydrology, OSCAR/Requirements, CPDB, WDQMS

Average of platform
completeness index
as provided by
OSCAR/Surface
Simple count
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No.

KPI

Priority

18

Number of countries
using machine-tomachine interface with
OSCAR/Surface (XML
files)

OSCAR

19

Number of GOOS
Essential Ocean
Variables (EOV)
implemented by
GBON/RBON for NWP
and forecasting of HighImpact Events

GBON/RBON

Target
(2023)

Tool/mechanism
to evaluate KPI

25% of WMO
Members

Percentage of
Members

10

OSCAR, RRR

Resolution 10 (EC-73)
Amendments to the Technical Regulations on the WMO Integrated Global
Observing System
THE EXECUTIVE COUNCIL,
Recalling:
(1)

Articles 2 (a), 2 (c) and 8 (d) of the Convention of the World Meteorological Organization,

(2)

Resolution 35 (Cg-18) – WMO Integrated Global Observing System station Identifiers,

(3)

Resolution 36 (Cg-18) – Amendments to the Technical Regulations (WMO-No. 49),
Volume I, Part I – WMO Integrated Global Observing System, to the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160), and to the WIGOS Metadata
Standard (WMO-No. 1192),

(4)

Resolution 37 (Cg-18) – The WMO Integrated Global Observing System transition to
operational status commencing in 2020,

(5)

Resolution 50 (Cg-18) – Pre-operational Phase of the Global Cryosphere Watch,

Noting:
(1)

Resolution 9 (EC-73) – Plan for the WIGOS Initial Operational Phase (2020–2023),

(2)

Recommendation 4 (EC-73) – Update of regulatory material related to the establishment
of the Global Basic Observing Network,

(3)

Recommendation 11 (INFCOM-1) – Amendments to the Technical Regulations, Volume I
– General Meteorological Standards and Recommended Practices, (WMO-No. 49), Part I –
The WMO Integrated Global Observing System and to the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160),

(4)

Resolution 11 (EC-73) – Amendments to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2.4.1,
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Noting also:
(1)

Regulation 100 (a) of Basic Documents No. 1 (WMO-No. 15),

(2)

Technical Regulations (WMO-No. 49), Volume I – General Meteorological Standards and
Recommended Practices, General Provisions, paragraph 12 (Status of notes and
attachments),

Noting further that the draft amendments to the Technical Regulations (WMO-No. 49),
Volume I – General Meteorological Standards and Recommended Practices – Part I. The WMO
Integrated Global Observing System and to the Manual on the WMO Integrated Global Observing
System (WMO-No. 1160), were circulated to all Members, and their comments were
incorporated accordingly,
Having considered the amendments to the Technical Regulations (WMO-No. 49), Volume I –
General Meteorological Standards and Recommended Practices, Part I, as provided in Annex 1
to the present resolution, and to the Manual on the WMO Integrated Global Observing System
(WMO--No. 1160) as provided in Annex 2 to the present resolution,
Approves the amendments to the Technical Regulations (WMO-No. 49), Volume I – General
Meteorological Standards and Recommended Practices, Part I – WMO Integrated Global
Observing System and to the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160), as provided in Annex 1 and Annex 2 to the present resolution, with effect
from 1 December 2022, except section 3.2.2 Global Basic Observing Network to be adopted by
the World Meteorological Congress at its extraordinary session in 2021 (Cg-Ext.(2021);
Authorizes the Secretary-General to make any subsequent purely editorial amendments;
Requests the Secretary-General:
(1)

To publish the Technical Regulations (WMO-No. 49), Volume I – General Meteorological
Standards and Recommended Practices, Part I – WMO Integrated Global Observing System
and the Manual on the WMO Integrated Global Observing System (WMO-No. 1160) in all
official WMO languages;

(2)

To ensure the editorial consistency of the relevant documents;

(3)

To bring the present resolution to the attention of all concerned;

Requests the Commission for Observation, Infrastructure and Information Systems to further
develop and enhance the Technical Regulations (WMO-No. 49), Volume I – General
Meteorological Standards and Recommended Practices, Part I – WMO Integrated Global
Observing System, and the Manual on the WMO Integrated Global Observing System (WMONo. 1160) according to Resolution 9 (EC-73) – Plan for the WMO Integrated Global Observing
System Initial Operational Phase (2020–2023).
__________
Note: This resolution replaces Resolution 36 (Cg-18), which is no longer in force.
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Annex 1 to Resolution 10 (EC-73)
Amendments to the Technical Regulations (WMO-No. 49), Volume I, –
General Meteorological Standards and Recommended Practices

PART I — THE WMO INTEGRATED GLOBAL OBSERVING SYSTEM
(Document: EC-73-d04.2(3)-WIGOS-TECHREG-ANNEX-1-No-49-approved_en.docx)
Editor’s note: The link above is used by members of the Congress for the approval of the draft
amendments. The final publication will be posted on the WMO library.

Annex 2 to Resolution 10 (EC-73)
Amendments to the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160)
(Document: EC-73-d04–2(3)-WIGOS-TECHREG-ANNEX-2-No-1160-approved_en.docx)
Editor’s note: The link above is used by members of the Congress for the approval of the draft
amendments. The final publication will be posted on the WMO library.

Resolution 11 (EC-73)
Amendments to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2.4.1
THE EXECUTIVE COUNCIL,
Noting:
(1)

Articles 2 (a), 2 (c) and 8 (d) of the Convention of the World Meteorological Organization
– Basic Documents No. 1 (WMO-No. 15),

(2)

Resolution 35 (Cg-18) – WMO Integrated Global Observing System station identifiers,

Noting further that the draft amendments to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2.4.1, were circulated to all Members and their
comments were incorporated accordingly,
Having considered Recommendation 3 (INFCOM-1) – Manual on the WMO Integrated
Global Observing System (WMO-No. 1160), section 2.4.1,
Adopts the amendments to the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160), section 2.4.1 and Attachment 2.2 as provided in Annex 2 to Resolution 10
(EC-73), with effect from 1 July 2021;
Authorizes the Secretary-General to make any subsequent purely editorial amendments;
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Requests the Secretary-General:
(1)

To publish the updated Manual in all WMO official languages;

(2)

To ensure the editorial consistency of the relevant documents.

Note: This resolution replaces Resolution 36 (Cg-18) – Amendments to the Technical Regulations, Volume I,
Part I – WMO Integrated Global Observing System, to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), and to the WIGOS Metadata Standard (WMO-No. 1192), which is
no longer in force.

SECTION: Cover red

Technical Regulations
Basic Documents No. 2
Volume I – General Meteorological Standards and
Recommended Practices
SECTION: TitlePage

Technical Regulations
Basic Documents No. 2
Volume I – General Meteorological Standards and
Recommended Practices
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SECTION: Revision_table

PUBLICATION REVISION TRACK RECORD

TABLE: Revision table
Date

Part/chapter/section
3.2.1.3

Purpose of amendment

Proposed by

Approved by

Consistency with the Manual on the WMO INFCOM-1(III)
Integrated Global Observing System
(WMO-No. 1160)

…..

3.

ATTRIBUTES SPECIFIC TO THE SURFACE-BASED SUBSYSTEM OF WIGOS

3.1

Requirements

3.1.1

General

3.1.1.1
The WIGOS surface-based subsystem shall be composed of stations and platforms within the
component networks (i.e. GOS, GAW, GCW and WHOS) as described in Annex VIII (Manual on the WMO
Integrated Global Observing System (WMO-No. 1160)).
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3.1.1.2
Members should establish and operate their surface-based subsystem as a single composite
system of observing stations and platforms.
3.1.2

Observational requirements

Members shall establish, operate and maintain surface-based observing systems to meet the
requirements of the WMO application areas, in accordance with Annex VIII (Manual on the WMO
Integrated Global Observing System (WMO-No. 1160)), section 2.1.
3.2

Design, planning and evolution

3.2.1

General

3.2.1.1
Members shall plan, implement, operate and maintain national networks and observing
programmes on the basis of the standard and recommended practices and procedures as stated in the
Technical Regulations, including Annex VIII (Manual on the WMO Integrated Global Observing System
(WMO-No. 1160)).
Note:
Members are urged to take into account various plans and strategies developed by WMO for WIGOS and its
component observing systems.

3.2.1.2
Members should adopt a composite approach to their networks, with observations from a
range of sources, including NMHSs and other government agencies, academic and research institutes, the
commercial sector and the public.
Notes:
1.

A composite approach here means using various types of observing system or source of observations to deliver a
combined set of observations.

2.

In all cases, users are to judge the suitability of observations for their intended application through assessment of
available metadata, which includes the identification of the source. Annex VIII (Manual on the WMO Integrated
Global Observing System (WMO-No. 1160)), section 2.5, describes the required metadata.

3.2.1.3
Members shall establish and manage Regional Basic Observing Networks (RBON) in their
respective Region(s) and the Antarctic.
Note:
The Regional Basic Observing Network is a subset of the surface-based component of WIGOS that provides
observations for international exchange to address the requirements of WMO application areas. It is described further
in the Manual on the WMO Integrated Global Observing System (WMO-No. 1160), section 3.2.3.

…
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Manual on the WMO Integrated Global Observing
System
Annex VIII to the WMO Technical Regulations
SECTION: ISBN-Long_with_URLs
SECTION: Revision_table

PUBLICATION REVISION TRACK RECORD

TABLE: Revision table
Date

Part/chapter/section

Purpose of amendment

Proposed by

INTRODUCTIONAPPENDIX

Consistency with the WMO Reform

Secretariat

Definitions

Consistency

GCW Observations
Working Group

1.2.3 The WMO
Hydrological Observing
System

Resolution 17 (EC-70)

Secretariat

2.4.1 WIGOS Station
Identifier

Resolution 35 (Cg-18),

Commission for
Observation,
Infrastructures and
Information Systems
(INFCOM)

Recommendation 3 (INFCOM-1)

Attachment 2.2

3.2.2 Global Basic
Observing Network

Resolution 34 (Cg-18),

3.2.3

Updated RBON requirements regarding weather
radars

Recommendation 2 (INFCOM-1)

Editorial

Commission for
Observation,
Infrastructures and
Information Systems
(INFCOM)
Commission for
Observation,
Infrastructures and
Information Systems
(INFCOM)

Attachment 3.2

Editorial - terminology

Secretariat

Section 4

Evolving user needs and practices to be reflected

INFCOM/ Expert Team
on Space Systems and
Utilization (ET-SSU)

Appendix 5.1

Consistency with 3.2.2

Secretariat

Recommendation 4 (INFCOM-1)
Appendix 5.2

Editorial – terminology

OceanOPS

Evolving user needs and practices to be reflected
Appendix 5.8

Recommendation 4 (INFCOM-1)

Secretariat

Approved by
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Attachment 5.1

Editorial

Secretariat

Section 6

Editorial

Secretariat

Section 8

Evolving user needs and practices to be reflected

GCW Observations
Working Group

Changes in DRAFT 2
INTRODUCTION, General, Editorial
2.

N. Zealand

3.2.2

Editorial

Republic of Korea,
Secretariat

4.5.3.2;

Shall replaced by should

L. Uccellini

Attachment 4.1

Update of the Baseline (CGMS-49)

Appendix 5.2: 5.2.12

Additional reference in the Note

Hong Kong, China

Appendix 5.8: 5.8.3

Inconsistency with Attachment 5.1

Switzerland

8.7, Appendix 8.1: II.1

Inconsistency with provision 8.13

Switzerland
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INTRODUCTION
General

1.
This is the second edition of the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160), which was approved by the Eighteenth World Meteorological Congress. The first edition
was issued following the decision of the Sixteenth Congress to proceed with the implementation of the
WMO Integrated Global Observing System (WIGOS) and it was further developed in line with the decision
of the Seventeenth Congress to proceed with the preoperational phase.
2.
The Manual was developed by the Executive Council through its Inter-Commission
Coordination Group on WIGOS, specifically its Task Team on WIGOS regulatory material. It is the result of a
collaborative approach involving all interested technical commissions under the leadership of the
Commission for Basic Systems (CBS) and the former Commission for Instruments and Methods of
Observation (CIMO).
Purpose and scope

3.

The Manual is designed:

(a)

To specify the obligations of Members in the implementation and operation of WIGOS;

(b)

To facilitate cooperation in observations among Members;

(c)

To ensure adequate uniformity and standardization in the practices and procedures
employed in achieving (a) and (b) above.

4.
The Manual is Annex VIII to the Technical Regulations (WMO-No. 49) and should be read in
conjunction with the three volumes and the set of annexes which together make up the Technical
Regulations. Gradually, all technical regulations for all WMO component observing systems will be included
in WIGOS.
5.
Members will implement and operate their observing systems in accordance with decisions of
Congress, the Executive Council, the technical commissions and regional associations. Where those
decisions are technical and regulatory in nature, they will in due course be documented in the Technical
Regulations.
6.
In essence, the Manual specifies what is to be observed and what practices and procedures are
to be followed in order to meet the relevant observational requirements of Members. These requirements
may arise directly at a national level or collectively through WMO Programmes at global or regional levels,
and are expressed through the application areas of the Rolling Review of Requirements. A number of other
Manuals and Guides provide more practices and procedures on the operation of observing systems
including stations and platforms, instruments and methods of observation, and on reporting and
management of observations and observational metadata.
7.
In the case of hydrological observations, there is not a widely implemented base of global
exchange and global standard practices and procedures. Technical Regulations (WMO-No. 49), Volume III:
Hydrology, provides Members with predominantly recommended practices and procedures. In order to
help ensure the quality and comparability of observations within WIGOS, Members making their
hydrological observations available through the WMO Hydrological Observing System (WHOS) are
requested to comply with the provisions specified within the present Manual. For this reason, a number of
provisions that are recommended practices and procedures for hydrology in Technical Regulations, Volume
III, are listed as standard practices and procedures in the present Manual. It is recognized that it might not
be easy for some of the WIGOS standard practices and procedures to be widely and quickly implemented
by all Members for their hydrological observations. Nonetheless, Members are urged to do their best to
implement the WIGOS standard practices and procedures in the collection and exchange of hydrological
observations and to make such observations available through WHOS.
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Appendices

8.
Appendices are used where a set of provisions on a single topic might, due to its detailed
nature and length, otherwise interrupt the flow of the relevant section of the present Manual. Moreover,
appendices are used to facilitate the ongoing review and update process by identifying subsections that fall
under the responsibility of a particular group.
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GENERAL PROVISIONS
1.
The Technical Regulations (WMO-No. 49) of the World Meteorological Organization are
presented in three volumes:
Volume I – General meteorological standards and recommended practices
Volume II – Meteorological service for international air navigation
Volume III – Hydrology.
Purpose of the Technical Regulations

2.
The Technical Regulations are determined by the World Meteorological Congress in
accordance with Article 8 (d) of the Convention.
3.

These Regulations are designed:

(a) To facilitate cooperation in meteorology and hydrology among Members;
(b) To meet, in the most effective manner, specific needs in the various fields of application of
meteorology and operational hydrology in the international sphere;
(c) To ensure adequate uniformity and standardization in the practices and procedures
employed in achieving (a) and (b) above.
Types of Regulations

4.
The Technical Regulations comprise standard practices and procedures, recommended
practices and procedures, and references to constants, definitions, formulas and specifications.
5.

The characteristics of these three types of Regulations are as follows:

The standard practices and procedures:
(a) Shall be the practices and procedures that Members are required to follow or implement;
(b) Shall have the status of requirements in a technical resolution in respect of which Article
9 (b) of the Convention is applicable;
(c) Shall invariably be distinguished by the use of the term shall in the English text, and by
suitable equivalent terms in the Arabic, Chinese, French, Russian and Spanish texts.

The recommended practices and procedures:
(a) Shall be the practices and procedures with which Members are urged to comply;
(b) Shall have the status of recommendations to Members, to which Article 9 (b) of the
Convention shall not be applied;
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(c) Shall be distinguished by the use of the term should in the English text (except where
otherwise provided by decision of Congress) and by suitable equivalent terms in the
Arabic, Chinese, French, Russian and Spanish texts.

References to constants, definitions, formulas and specifications:
Members should use the definitions, formulas, values of constants and specifications indicated in the
relevant Guides published by the Organization.
6.
In accordance with the above definitions, Members shall do their utmost to implement the
standard practices and procedures. In accordance with Article 9 (b) of the Convention and in conformity
with Regulation 101 of the General Regulations, Members shall formally notify the Secretary-General, in
writing, of their intention to apply the standard practices and procedures of the Technical Regulations,
except those for which they have lodged a specific deviation. Members shall also inform the
Secretary-General, at least three months in advance, of any change in the degree of their implementation
of a standard practice or procedure as previously notified and the effective date of the change.
7.
Members are urged to comply with recommended practices and procedures, but it is not
necessary to notify the Secretary-General of non-observance except with regard to practices and
procedures contained in Volume II.
8.
In order to clarify the status of the various Regulations, the standard practices and procedures
are distinguished from the recommended practices and procedures by a difference in typographical
practice, as indicated in the editorial note.
Status of annexes and appendices

9.
The following annexes to the Technical Regulations (Volumes I to III), also called Manuals, are
published separately and contain regulatory material. They are established by decision of Congress and are
intended to facilitate the application of Technical Regulations to specific fields. Manuals may contain both
standard and recommended practices and procedures:
I

International Cloud Atlas (WMO-No. 407) – Manual on the Observation of Clouds and
Other Meteors, sections 1, 2.1.1, 2.1.4, 2.1.5, 2.2.2, 1 to 4 in 2.3.1 to 2.3.10 (for
example, 2.3.1.1, 2.3.1.2, etc.), 2.8.2, 2.8.3, 2.8.5, 3.1 and the definitions (in greyshaded boxes) of 3.2;
II
Manual on Codes (WMO-No. 306), Volume I;
III Manual on the Global Telecommunication System (WMO-No. 386);
IV Manual on the Global Data-processing and Forecasting System (WMO-No. 485);
VI Manual on Marine Meteorological Services (WMO-No. 558), Volume I;
VII Manual on the WMO Information System (WMO-No. 1060);
VIII Manual on the WMO Integrated Global Observing System (WMO-No. 1160);
IX Manual on the High-quality Global Data Management Framework for Climate (WMO-No.
1238).

10.
Texts called appendices, appearing in the Technical Regulations or in an annex to the Technical
Regulations, have the same status as the Regulations to which they refer.
Status of notes and attachments

11.
Certain notes (preceded by the indication “Note”) are included in the Technical Regulations for
explanatory purposes; they may, for instance, refer to relevant WMO Guides and publications. These notes
do not have the status of Technical Regulations.
12.
The Technical Regulations may also include attachments, which usually contain detailed
guidelines related to standard and recommended practices and procedures. Attachments, however, do not
have regulatory status.
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Updating of the Technical Regulations and their annexes (Manuals)

13.
The Technical Regulations are updated, as necessary, in the light of developments in
meteorology and hydrology and related techniques, and in the application of meteorology and operational
hydrology. Certain principles previously agreed upon by Congress and applied in the selection of material
for inclusion in the Technical Regulations are reproduced below. These principles provide guidance for
constituent bodies, in particular technical commissions, when dealing with matters pertaining to the
Technical Regulations:
(a) Technical commissions should not recommend that a Regulation be a standard practice
unless it is supported by a strong majority;
(b) Technical Regulations should contain appropriate instructions to Members regarding
implementation of the provision in question;
(c) No major changes should be made to the Technical Regulations without consulting the
appropriate technical commissions;
(d) Any amendments to the Technical Regulations submitted by Members or by constituent
bodies should be communicated to all Members at least three months before they are
submitted to Congress.

14.

Amendments to the Technical Regulations – as a rule – are approved by Congress.

15.
If a recommendation for an amendment is made by a session of the appropriate technical
commission and if the new regulation needs to be implemented before the next session of Congress, the
Executive Council may, on behalf of the Organization, approve the amendment in accordance with Article
14 (c) of the Convention. Amendments to annexes to the Technical Regulations proposed by the
appropriate technical commissions are normally approved by the Executive Council.
16.
If a recommendation for an amendment is made by the appropriate technical commission and
the implementation of the new regulation is urgent, the President of the Organization may, on behalf of
the Executive Council, take action as provided by Regulation 8 (5) of the General Regulations.
Note:
A simple (fast-track) procedure may be used for amendments to technical specifications in Annexes II
(Manual on Codes (WMO-No. 306)), III (Manual on the Global Telecommunication System (WMO-No. 386)), IV
(Manual on the Global Data-processing and Forecasting System (WMO-No. 485)), VII (Manual on the WMO
Information System (WMO-No. 1060) and VIII (Manual on the WMO Integrated Global Observing System (WMO-No.
1160)). Application of the simple (fast-track) procedure is defined in the appendix to these General Provisions.

17.
After each session of Congress (every four years), a new edition of the Technical Regulations,
including the amendments approved by Congress, is issued. With regard to the amendments between
sessions of Congress, Volumes I and III of the Technical Regulations are updated, as necessary, upon
approval of changes thereto by the Executive Council. The Technical Regulations updated as a result of an
approved amendment by the Executive Council are considered a new update of the current edition. The
material in Volume II is prepared by the World Meteorological Organization and the International Civil
Aviation Organization working in close cooperation, in accordance with the Working Arrangements agreed
by these Organizations. In order to ensure consistency between Volume II and Annex 3 to the Convention
on International Civil Aviation – Meteorological Service for International Air Navigation, the issuance of
amendments to Volume II is synchronized with the respective amendments to Annex 3 by the International
Civil Aviation Organization.
Note:
Editions are identified by the year of the respective session of Congress whereas updates are identified by the
year of approval by the Executive Council, for example “Updated in 2018”.

WMO Guides

18.
In addition to the Technical Regulations, appropriate Guides are published by the Organization.
They describe practices, procedures and specifications which Members are invited to follow or implement
in establishing and conducting their arrangements for compliance with the Technical Regulations, and in
otherwise developing meteorological and hydrological services in their respective countries. The Guides are
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updated, as necessary, in the light of scientific and technological developments in hydrometeorology,
climatology and their applications. The technical commissions are responsible for the selection of material
to be included in the Guides. These Guides and their subsequent amendments shall be considered by the
Executive Council.
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APPENDIX. PROCEDURES FOR AMENDING WMO MANUALS AND GUIDES
THAT ARE THE RESPONSIBILITY OF THE COMMISSION FOR BASIC
SYSTEMS OBSERVATION, INFRASTRUCTURE AND INFORMATION
SYSTEMS
1.

DESIGNATION OF RESPONSIBLE COMMITTEES

The Commission for Basic Systems (CBS) Observation, Infrastructure and Information Systems (INFCOM)
shall, for each Manual and Guide, designate one of its Open Programme Area Groups (OPAGs) Standing
Committees as being responsible for that Manual and its associated technical guides. The Open Programme
Area Group Standing Committee may choose to designate one of its Expert Teams as the designated
committee for managing changes to all or part of that Manual; if no Expert Team is designated, the
Implementation Coordination Team for the OPAGINFCOM management group takes on the role of the
designated committee.
2.

GENERAL VALIDATION AND IMPLEMENTATION PROCEDURES

2.1

Proposal of amendments

Amendments to a Manual or a Guide managed by CBSINFCOM shall be proposed in writing to the
Secretariat. The proposal shall specify the needs, purposes and requirements and include information on a
contact point for technical matters.
2.2

Drafting recommendation

The designated committee for the relevant part of a Manual or a Guide, supported by the Secretariat, shall
validate the stated requirement (unless it is consequential to an amendment to the WMO Technical
Regulations) and develop a draft recommendation to respond to the requirement, as appropriate.
2.3

Procedures for approval

After a draft recommendation of the designated committee is validated in accordance with the procedure
given in section 7 below, depending on the type of amendments, the designated committee should select
one of the following procedures for the approval of the amendments:
(a) Simple (fast-track) procedure (see section 3 below);
(b) Standard (adoption of amendments between CBS INFCOM sessions) procedure (see
section 4 below);
(c) Complex (adoption of amendments during CBS INFCOM sessions) procedure (see section
5 below).

2.4

Date of implementation

The designated committee should define an implementation date in order to give WMO Members
sufficient time to implement the amendments after the date of notification. For procedures other than the
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simple (fast-track) one, if the time between the date of notification and implementation date is less than six
months, the designated committee shall document the reasons for its decision.
2.5

Urgent introduction

Regardless of the above-mentioned procedures, as an exceptional measure, the following procedure
accommodates urgent user needs to introduce elements in lists of technical details, or to correct errors:
(a) A draft recommendation developed by the designated committee shall be validated
according to the steps defined in section 7 below;
(b) The draft recommendation for preoperational use of a list entry, which can be used in
operational data and products, shall be approved by the chair of the designated
committee and the chair of the responsible Standing Committee, and the president of
INFCOM. A listing of preoperational list entries is kept online on the WMO web server;
(c) Preoperational list entries shall then be submitted for approval by one of the procedures in
2.3 above for operational use;
(d) Any version numbers associated with the technical implementation should be incremented
at the least significant level.

2.6

Issuing updated version

Once amendments to a Manual or a Guide are adopted, an updated version of the relevant part of the
Manual shall be issued in the languages agreed for its publication. The Secretariat shall inform all Members
of the availability of a new updated version of that part at the date of notification mentioned in 2.4 above.
If amendments are not incorporated into the published text of the relevant Manual or Guide at the time of
the amendment, there should be a mechanism to publish the amendments at the time of their
implementation and to retain a permanent record of the sequence of amendments.
3.

SIMPLE (FAST-TRACK) PROCEDURE

3.1

Scope

The simple (fast-track) procedure shall be used only for changes to components of the Manual that have
been designated and marked as “technical specifications to which the simple (fast-track) procedure for the
approval of amendments may be applied”.
Note: An example would be the addition of code list items in the Manual on Codes (WMO-No. 306).

3.2

Endorsement

Draft recommendations developed by the responsible committee, including a date for implementation of
the amendments, shall be submitted to the chair of the relevant Standing Committee for endorsement.
3.3

Approval

3.3.1

Minor adjustments

Correcting typographical errors in descriptive text is considered a minor adjustment, and will be done by
the Secretariat in consultation with the president of INFCOM. See Figure 1.
ELEMENT: Picture inline fix size
Element Image: General_provisions_1_en.eps
END ELEMENT
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Figure 1. Adoption of amendments to a Manual by minor adjustment
ELEMENT: Picture inline fix size
Element Image: General_provisions_2_en.eps
END ELEMENT

Figure 2. Adoption of amendments to a Manual by simple (fast-track) procedure
3.3.2

Other types of amendments

For other types of amendments, the English version of the draft recommendation, including a date of
implementation, should be distributed to the focal points for matters concerning the relevant Manual for
comments, with a deadline of two months for the reply. It should then be submitted to the president of
CBS INFCOM for consultation with the presidents of technical commissionsthe Commission for Weather,
Climate, Water and Environmental Services and Applications (SERCOM) if affected by the change. If
endorsed by the president of CBSINFCOM, the change should be passed to the President of WMO for
consideration and adoption on behalf of the Executive Council (EC).
3.3.3

Frequency

The implementation of amendments approved through the simple (fast-track) procedure can be twice a
year in May and November. See Figure 2.
4.

STANDARD (ADOPTION OF AMENDMENTS BETWEEN CBS INFCOM SESSIONS) PROCEDURE

4.1

Scope

The standard (adoption of amendments between CBS INFCOM sessions) procedure shall be used for
changes that have an operational impact on those Members who do not wish to exploit the change, but
that have only a minor financial impact, or that are required to implement changes in the Technical
Regulations (WMO-No. 49), Volume II – Meteorological Service for International Air Navigation.
4.2

Approval of draft recommendations

For the direct adoption of amendments between CBS INFCOM sessions, the draft recommendation
developed by the designated committee, including a date of implementation of the amendments, shall be
submitted to the chair of the responsible Standing Committee and president and co-vice-presidents of CBS
INFCOM for approval. The president of CBS INFCOM shall consult with the president of SERCOM if affected
by the change. In the case of recommendations in response to changes in the Technical Regulations (WMONo 49), Volume II – Meteorological Service for International Air Navigation, the president of CBS INFCOM
shall consult with the president of Aeronautical MeteorologySERCOM.
4.3

Circulation to Members

Upon approval of the president of CBSINFCOM, the Secretariat sends the recommendation to all Members,
in the languages in which the Manual is published, including a date of implementation of the amendments,
for comments to be submitted within two months following the dispatch of the amendments. If the
recommendation is sent to Members via electronic mail, there shall be a public announcement of the
amendment process including dates, for example by WMO Operational Newsletter on the WMO website,
to ensure all relevant Members are informed.
4.4

Agreement

Those Members not having replied within the two months following the dispatch of the amendments are
implicitly considered as having agreed to the amendments.
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Coordination

Members are invited to designate a responsible focal point to discuss any comments/ disagreements with
the designated committee. If the discussion between the designated committee and the focal point cannot
result in an agreement on a specific amendment by a Member, this amendment will be reconsidered by the
designated committee. If a Member cannot agree that the financial or operational impact is minor, the
redrafted amendment shall be approved by the complex (adoption of amendments during CBS INFCOM
sessions) procedure described in section 5 below.
4.6

Notification

Once amendments are agreed by Members, and after consultation with the chair of the responsible
OPAGStanding Committee, the co-vice-presidents of CBS INFCOM and the president of CBS INFCOM (who
should consult with the presidents of other commissionsSERCOM if affected by the change), the Secretariat
notifies at the same time the Members and the Members of the Executive Council of the approved
amendments and of the date of their implementation. See Figure 3.
ELEMENT: Picture inline fix size
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Figure 3. Adoption of amendments between CBS INFCOM sessions
5.

COMPLEX (ADOPTION OF AMENDMENTS DURING CBS INFCOM SESSIONS) PROCEDURE

5.1

Scope

The complex (adoption of amendments during CBS INFCOM sessions) procedure shall be used for changes
for which the simple (fast-track) procedure or standard (adoption of amendments between CBS INFCOM
sessions) procedure cannot be applied.
5.2

Procedure

For the adoption of amendments during CBS INFCOM sessions, the designated committee submits its
recommendation, including a date of implementation of the amendments, to the Implementation
Coordination Team of the responsible Open Programme Area GroupINFCOM Management Group. The
recommendation is then passed to the presidents of technical commissionsSERCOM if affected by the
change for consultation, and to an CBS INFCOM session that shall be invited to consider comments
submitted by presidents of technical commissions. The document for the CBS INFCOM session shall be
distributed no later than 45 days before the opening of the session. Following the CBS INFCOM session, the
recommendation shall then be submitted to a session of the Executive Council for decision. See Figure 4.
6.

PROCEDURE FOR THE CORRECTION OF EXISTING MANUAL CONTENTS

6.1

Correcting errors in items within Manuals

Where a minor error in the specification of an item that defines elements within a Manual is found, for
example, a typing error or an incomplete definition, the item shall be amended and re-published. Any
version numbers associated with items edited as a result of the change should be incremented at their
lowest level of significance. If, however, the change has an impact on the meaning of the item, then a new
item should be created and the existing (erroneous) item marked as deprecated. This situation is
considered a minor adjustment according to 3.3.1 above.
Note:
An example of an item for which this type of change applies is a code list entry for the Table Driven
Code Forms or WMO Core Metadata Profile, in which the description contains typographical errors that can be
corrected without changing the meaning of the description.
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Figure 4. Adoption of amendments during CBS INFCOM sessions
6.2

Correcting an error in the specification of how conformance with the requirements of the
Manual can be checked

If an erroneous specification of a conformance-checking rule is found, the preferred approach is to add a
new specification using the simple (fast-track) procedure or standard (adoption of amendments between
CBS INFCOM sessions) procedure. The new conformance-checking rule should be used instead of the old.
An appropriate explanation shall be added to the description of the conformance-checking rule to clarify
the practice along with the date of the change.
Note:
An example of such a change would be correcting a conformance-checking rule in the WMO Core
Metadata Profile.

6.3

Submission of corrections to errors

Such changes shall be submitted through the simple (fast-track) procedure.
7.

VALIDATION PROCEDURE

7.1

Documentation of need and purpose

The need for, and the purpose of, the proposal for changes should be documented.
7.2

Documentation of result

This documentation shall include the results of validation testing of the proposal as described in 7.3 below.
7.3

Testing with relevant applications

For changes that have an impact on automated processing systems, the extent of the testing required
before validation should be decided by the designated committee on a case-by-case basis, depending on
the nature of the change. Changes involving a relatively high risk and/or impact on the systems should be
tested by the use of at least two independently developed tool sets and two independent centres. In that
case, results should be made available to the designated committee with a view to verifying the technical
specifications.
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DEFINITIONS
Notes:
1. Definitions of other terms related to observing systems may be found in the Technical Regulations (WMO-No. 49),
Volume I. Since definitions are not repeated, the reader is advised to consult this section and the corresponding
one in Technical Regulations, Volume I.
2.

Further definitions may be found in the Manual on Codes (WMO-No. 306), the Manual on the Global Dataprocessing and Forecasting System (WMO-No. 485), the Manual on the Global Telecommunication System (WMONo. 386) and other WMO publications.

3.

The definitions, terminology, vocabulary and abbreviations used in relation to quality management are those of
the International Organization for Standardization (ISO) 9000 family of standards for quality management
systems, in particular those identified within ISO 9000:2015, Quality management systems – Fundamentals and
vocabulary.
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4.

It is intended that any definition related to traceability and calibration is consistent with the International
Vocabulary of Metrology – Basic and General Concept and Associated Terms, JCGM 200:2012, (known by its
French acronym, VIM) of the International Bureau of Weights and Measures (known by its French name, Bureau
International des Poids et Mesures (BIPM)).

The following terms, when used in the present Manual, have the meanings given below.
Accuracy. The extent to which the results of the readings of an instrument approach the true value of the
calculated or measured quantities, supposing that all possible corrections are applied.
Acoustic Doppler current profiler (ADCP). A hydroacoustic device to measure the velocity of water over a
range of depths in a column using the Doppler effect, with the overall depth of water usually being
measured simultaneously.
Acoustic velocity meter. A system that uses the difference in travel time of acoustic (ultrasonic) pulses
between transducers in a stream to determine the mean velocity on the signal path.
Actual time of observation: (a) In the case of a surface synoptic observation, the time at which the
barometer is read; (b) In the case of upper-air observations, the time at which the balloon, parachute
or rocket is actually released.
Adaptive maintenance. Modification of an instrument, software or other product, performed after
installation to keep it usable in a changed or changing environment.
Aeronautical meteorological station. A station designated to make observations and meteorological
reports for use in international air navigation.
Agricultural meteorological station. A station that provides meteorological data for agricultural and
biological purposes, and makes other meteorological observations under programmes of
agrometeorological research centres and other relevant organizations.
Aircraft Meteorological Data Relay (AMDAR). An automated system for the collection of aviation
meteorological data from aircraft.
Aircraft meteorological station. See Technical Regulations (WMO-No. 49), Volume I – General
meteorological standards and recommended practices.
Aircraft weather reconnaissance flights. An aircraft flight for the specific purpose of making observations.
Automatic station. An observing station at which instruments make and transmit observations, the
conversion to code form for international exchange being made either directly or at an editing station.
Bank. (a) Rising land bordering a river, usually to contain the stream within the wetted perimeter of the
channel; (b) Margin of a channel on the left-hand (right-hand) side when facing downstream.
BUFR. The Binary Universal Form for the Representation of meteorological data; a binary data format.
Cableway. A cable stretched above and across a stream, from which a current meter or other measuring or
sampling device is suspended and moved from one bank to the other, at predetermined depths below
the water surface.
Calibration (rating) tank (straight open tank). A tank containing still water through which a current meter is
moved at a known velocity in order to calibrate the meter.
Catchment area. An area having a common outlet for its surface runoff.
Certification. The provision by an independent body of written assurance (a certificate) that the product,
service or system in question meets specific requirements.
Climatological station. A station whose observations are used for climatological purposes.
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Coastal station. An observing station on the coast that makes both surface land observations and surface
marine observations.
Compliance. Adherence to an internal code of conduct where employees follow the principles of one of
the quality management standards series (such as the ISO standards) or other internationally
recognized practices and procedures. It could also be an external stamp of approval by an
accreditation firm when customers or partners request documented proof of compliance.
Confidence level. Probability that the confidence interval includes the true value.
Control. Physical properties of a channel which determine the relationship between stage and discharge at
a location in the channel.
Control structures. Artificial structures placed in a stream, such as a low weir or flume, to stabilize the
stage-discharge relation, particularly in the low-flow range, where such structures are calibrated by
stage and discharge measurements taken in the field.
Co-sponsored observing system. An observing system in which some but not all observations are WMO
observations.
CryoNet. The core component of the WMO Global Cryosphere Watch (GCW) surface observing network.
CryoNet cluster. A component of CryoNet comprising two or more coordinated stations, of which at least
one must be a CryoNet station or a CryoNet contributing station together with a station providing
representative meteorological observations, and which together, meet the requirements for a
CryoNet station.
CryoNet contributing station. A GCW station that provides useful measurements of the cryosphere but
does not meet all requirements for a CryoNet station.
CryoNet station. A GCW station measuring at least one variable of one cryosphere component, and
meeting a set of defined requirements.
Cross-section. A section perpendicular to the main direction of flow bounded by the free surface and
wetted perimeter of the stream or channel.
Current meter. An instrument for measuring water velocity.
Current meter, propeller type. A current meter the rotor of which is a propeller rotating around an axis
parallel to the flow.
Data archiving. Storage of data on a set of catalogued files which are held in some backup storage medium
and not necessarily permanently online.
Data compatibility. The capacity for two systems to exchange data without having to be altered to do so
and without any need for changes in data formats.
Data processing. Treatment of observational data until they are in a form ready to be used for a specific
purpose.
Data quality objectives. Definition of the type, quality and quantity of primary data and derived
parameters required to yield information that can be used to support decisions.
Discharge. Volume of water flowing through a river (or channel) cross-section per unit time.
Drainage basin. See catchment area.
Drifting buoy. A floating automatic station that is free to drift under the influence of wind and current.
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Elevation. The vertical distance of a point or level, on or affixed to the surface of the ground, measured
from mean sea level.
Flood. (a) A rise, usually brief, in the water level of a stream or water body to a peak from which the water
level recedes at a slower rate; (b) A relatively high flow as measured by stage height or discharge.
Flood-proofing. Techniques for preventing flood damage in a flood-prone area.
Gauge boards (staff gauges). Graduated vertical scales, fixed to a staff or structure, on which the water
level may be read.
Gauge datum. The vertical distance between the zero of a gauge and a certain datum level.
Gauging station. Location on a stream where measurements of water level and/or discharge are made
systematically.
Global Climate Observing System (GCOS) Reference Upper-air Network (GRUAN) station. An upper-air
station included in the network of stations specially selected and certified to provide long-term highquality climate records.
Global Climate Observing System (GCOS) Surface Network (GSN) station. A land station included in the
specially selected network of stations to monitor daily and large-scale climate variability on a global
basis.
Global Climate Observing System (GCOS) Upper-air Network (GUAN) station. An upper-air station included
in the specially selected global baseline network of upper-air stations to meet GCOS requirements.
Global Cryosphere Watch (GCW) affiliated network. A network of stations measuring at least one
cryospheric variable, contributing to GCW in addition to CryoNet and GCW CryoNet contributing
stations.
Global Cryosphere Watch contributing station. A GCW station that provides useful measurements of the
cryosphere but does not meet all requirements for a CryoNet station.
Global Cryosphere Watch (GCW) station. A station that measures and reports one or more variables of one
or more components of the cryosphere.
Hydrograph. A graph showing the variation in time of some hydrological data such as stage, discharge,
velocity and sediment load.
Hydrological forecast. An estimation of the magnitude and time of occurrence of future hydrological
events for a specified period and for a specified locality.
Hydrological observation. A direct measurement or evaluation of one or more hydrological elements such
as stage, discharge and water temperature.
Hydrological observing station. A place where hydrological observations or climatological observations for
hydrological purposes are made.
Hydrological warning. Emergency information on an expected hydrological event that is considered to be
dangerous.
Hydrometric station. A station gathering data on one or more parameters of water in rivers, lakes or
reservoirs, such as stage, streamflow, sediment transport and deposition, water temperature and
other physical or chemical properties of water, and characteristics of ice cover.
Intercomparison. A formalized process to assess the relative performance of two or more systems
(observing, forecasting, etc.).
Mobile sea station. A station aboard a mobile ship or an ice floe.
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Moving-boat method. A method of measuring discharge that uses a boat to traverse the stream along the
measuring section and continuously measure velocity, depth and distance travelled.
Quality. The degree to which a set of inherent characteristics fulfils requirements.
Quality assurance. That part of quality management focused on providing confidence that quality
requirements will be fulfilled.
Quality control. That part of quality management focused on fulfilling quality requirements.
Quality management. The coordinated activities that direct and manage an organization with respect to
quality.
Observing facility. An observing station or platform.
Planetary boundary layer. The lowest layer in the atmosphere, usually taken to be up to 1 500 m, in which
meteorological conditions are affected significantly by the Earth’s surface.
Planetary boundary-layer observation. An observation of the planetary boundary layer.
Present and past weather. The qualitative description of observable phenomena, at the time of
observation or during a preceding period.
Note:
Relevant observable phenomena in the atmosphere include precipitation, suspended or blowing particles, and
other designated optical phenomena or electrical manifestations, as described in the International Cloud Atlas –
Manual on the Observation of Clouds and other Meteors (WMO-No. 407), the Guide to Instruments and Methods of
Observation (WMO-No. 8) and, for aeronautical applications, in the Technical Regulations (WMO-No. 49), Volume II.

Radar wind profiler observation. See Technical Regulations (WMO-No. 49), Volume I – General
meteorological standards and recommended practices.
Radar wind profiler station. See Technical Regulations (WMO-No. 49), Volume I – General meteorological
standards and recommended practices.
Radiation station. A station at which observations of radiation are made:
(a) Principal radiation station. A radiation station whose observing programme includes at
least the continuous recording of global solar radiation and sky radiation, and regular
measurements of direct solar radiation;
(b) Ordinary radiation station. A radiation station whose observing programme includes at
least the continuous recording of global solar radiation.

Radiosonde station. A station at which observations of atmospheric pressure, temperature and humidity in
the upper air are made by electronic means.
Rating curve. A curve showing the relation between stage and discharge of a stream at a hydrometric
station.
Recession. The period of decreasing discharge as indicated by the falling limb of a hydrograph starting
from the peak.
Reference climatological station. A climatological station gathering data intended for the purpose of
determining climatic trends.
Note:
This requires long periods (not less than 30 years) of homogeneous records, where human-induced
environmental changes have been and/or are expected to remain at a minimum. Ideally, the records should be of
sufficient length to enable the identification of secular changes of climate.

74

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

Regional Basic Observing Network (RBON). A network of surface-based meteorological, hydrological and
related observing stations/platforms defined and adopted by the relevant WMO regional association,
or the Executive Council or the World Meteorological Congress.
Regional Meteorological Centre (RMC). A centre of the Global Data-processing and Forecasting System
whose primary purpose is to issue meteorological analyses and prognoses on a regional scale.
Registration. Certification is very often referred to as registration in North America.
Research and special-purpose vessel station. A vessel making voyages for scientific research or marine
monitoring purposes, which is recruited to make meteorological observations during the voyages.
Reservoir. A body of water, either natural or man-made, used for storage, regulation and control of water
resources.
River. A large stream that serves as the natural drainage for a basin.
Sea station. A station situated at sea which makes surface marine observations. Sea stations include ships
and stations on fixed or drifting platforms.
Note:
Such a station may also make subsurface observations in accordance with Intergovernmental Oceanographic
Commission (IOC) regulations.

Special report. A report made at a non-standard time of observation when specified conditions or changes
of conditions occur.
Stage. See water level.
Stage-discharge relation. The relationship between water level and discharge for a river cross-section,
which may be expressed as a curve, a table or an equation.
Standard time of observation (standard time). A time specified for making meteorological observations:
(a) Main standard times: 0000, 0600, 1200, 1800 UTC;
(b) Intermediate standard times: 0300, 0900, 1500 and 2100 UTC;
(c) Additional standard times: 0100, 0200, 0400, 0500, 0700, 0800, 1000, 1100, 1300,
1400, 1600, 1700, 1900, 2000, 2200, 2300 UTC.

Sunshine duration. The total time in one day during which the direct solar irradiance is equal to or more
than the threshold value for bright sunshine (the threshold being 120 W m–2 of direct solar
irradiance).
Surface land station, surface marine station. See Technical Regulations (WMO-No. 49), Volume I – General
meteorological standards and recommended practices.
Surface observation, surface land observation, surface marine observation. See Technical Regulations
(WMO-No. 49), Volume I – General meteorological standards and recommended practices.
Streamflow. A general term for water flowing in a watercourse.
Synoptic observation. A specified basic set of meteorological information collected at a standard time of
observation.
Upper-air observation. See Technical Regulations (WMO-No. 49), Volume I – General meteorological
standards and recommended practices.
Upper-air station. See Technical Regulations (WMO-No. 49), Volume I – General meteorological standards
and recommended practices.
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Uncertainty. An estimate of the range of values within which the true value of a variable lies.
Upstream. The direction from which a fluid is moving.
User observational requirements. Requirements for geophysical variables expressed in terms of six criteria:
horizontal resolution, vertical resolution, observing cycle, timeliness, uncertainty and stability (where
appropriate). For each of these criteria, three values are determined:
(a) The goal is an ideal requirement above which further improvements are not necessary;
(b) The threshold is the minimum requirement to be met to ensure that data are useful,
(c) The breakthrough is an intermediate level between threshold and goal which, if
achieved, would result in a significant improvement for the targeted application.

Verification. The process of establishing the truth, accuracy or validity of something.
Water level. The elevation of the free water surface of a water body relative to a datum level.
Weather radar observation. See Technical Regulations (WMO-No. 49), Volume I – General meteorological
standards and recommended practices.
Weather radar station. See Technical Regulations (WMO-No. 49), Volume I – General meteorological
standards and recommended practices.

SECTION: Chapter First
Chapter title in running head: 1. INTRODUCTION TO WIGOS

1. INTRODUCTION TO THE WMO INTEGRATED GLOBAL OBSERVING
SYSTEM
1.1

PURPOSE AND SCOPE

1.1.1
The WMO Integrated Global Observing System (WIGOS) shall be a framework for all WMO
observing systems and for WMO contributions to co-sponsored observing systems in support of all WMO
Programmes and activities.
Note:
The co-sponsored observing systems are the Global Climate Observing System (GCOS) and the Global
Ocean Observing System (GOOS), which are joint undertakings of WMO and the Intergovernmental Oceanographic
Commission (IOC) of the United Nations Educational, Scientific and Cultural Organization (UNESCO), the United
Nations Environment Programme (UNEP) and the International Science Council (ISC).

1.1.2
The WMO Integrated Global Observing System shall facilitate the use by WMO Members of
observations from systems that are owned, managed and operated by a diverse array of organizations
and programmes.
1.1.3
The principal purpose of WIGOS shall be to meet the evolving requirements of Members for
observations.
1.1.4
The interoperability (including data compatibility) of WIGOS component observing systems
shall be achieved through their common utilization and application of internationally accepted standards
and recommended practices and procedures. Data compatibility shall also be supported through the use
of data representation standards.
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WIGOS COMPONENT OBSERVING SYSTEMS

The component observing systems of WIGOS shall comprise the Global Observing System (GOS) of the
World Weather Watch (WWW) Programme, the observing component of the Global Atmosphere Watch
(GAW) Programme, the WMO Hydrological Observing System (WHOS) of the Hydrology and Water
Resources Programme (HWRP) and the observing component of the Global Cryosphere Watch (GCW),
including their surface-based and space-based elements.
Note:
The above component systems include all WMO contributions to the co-sponsored systems, the Global
Framework for Climate Services (GFCS) and the Global Earth Observation System of Systems (GEOSS).

1.2.1

The Global Observing System of the World Weather Watch

1.2.1.1
The Global Observing System shall be a coordinated system of observing networks, methods,
techniques, facilities and arrangements for making observations on a worldwide scale, and shall be one
of the main components of the World Weather Watch.
1.2.1.2
The purpose of GOS shall be to provide the meteorological observations from all parts of the
globe that are required by Members for operational and research purposes through all WMO and cosponsored programmes.
1.2.1.3
The Global Observing System shall consist of: (a) a surface-based subsystem composed of
regional basic and other networks of stations and platforms; and (b) a space-based subsystem composed
of: (i) an Earth observation space segment; (ii) an associated ground system for data reception,
dissemination and stewardship; and (iii) a user segment.
1.2.1.4
The Global Observing System shall comply with the provisions specified in sections 1, 2, 3, 4
and 5 of this Manual.
1.2.2

The observing component of the Global Atmosphere Watch

1.2.2.1
The Global Atmosphere Watch shall be a coordinated system of observing networks,
methods, techniques, facilities and arrangements encompassing the many monitoring activities and
scientific assessments devoted to the investigation of the chemical composition and related physical
characteristics of the atmosphere.
Note:
The GAW Programme has six focal areas: ozone, greenhouse gases, reactive gases, aerosols, ultraviolet (UV)
radiation and total atmospheric deposition. The GAW stations, in addition to measuring one or more of the parameters
related to these areas, may also measure ancillary variables such as radiation, radio nuclides and persistent organic
pollutants.

1.2.2.2
The purpose of GAW shall be to provide data and other information on the chemical
composition and related physical characteristics of the atmosphere to support multiple applications, as
defined in section 6, in all parts of the globe. This is intended to reduce environmental risks to society,
meet the requirements of environmental conventions, strengthen capabilities to predict the state of
climate, weather and air quality, and contribute to scientific assessments in support of environmental
policy.
1.2.2.3
The observing component of GAW shall consist of a surface-based system comprising
networks for the observation of specified variables, complemented by space-based observations.
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1.2.2.4
The observing component of the GAW Programme shall be operated in accordance with the
provisions specified in sections 1, 2, 3, 4 and 6 of this Manual.
1.2.3

The WMO Hydrological Observing System

1.2.3.1

The WMO Hydrological Observing System shall comprise hydrological observations.

Note:
The composition of WHOS will be provided in a future edition of the Technical Regulations (WMO-No.
49), Volume III: Hydrology.

1.2.3.2
The WMO Hydrological Observing System shall expand to include other elements identified
through the Rolling Review of Requirements (RRR) (described in section 2.2.4 and Appendix 2.3) at the
national, regional and global levels.
1.2.3.3
The purpose of WHOS shall be to provide stream data (both water level and discharge) from
participating Members a fully WMO Information System (WIS)-compliant services-oriented framework
linking hydrologic data providers and users through a hydrologic information system enabling data
registration, discovery and access.
1.2.3.4
Members making their hydrological observations available through the WHOS shall comply
with the provisions specified in sections 1, 2, 3, 4 and 7 of this Manual.
Note:
The Technical Regulations (WMO-No. 49), Volume III: Hydrology, the Guide to Hydrological Practices
(WMO-No. 168), the Manual on Stream Gauging (WMO-No. 1044) and the Manual on Flood Forecasting and Warning
(WMO-No. 1072) provide the necessary information to operate hydrological stations to the prescribed standards.

1.2.4

The observing component of the Global Cryosphere Watch

1.2.4.1
The observing component of GCW shall be a coordinated system of observing stations and
platforms, methods, techniques, facilities and arrangements encompassing monitoring activities and
related scientific assessments of the cryosphere.
1.2.4.2
The purpose of the observing component of GCW shall be to provide observations and other
information on the cryosphere, from the local to the global scale, and to improve understanding of its
behaviour, interactions with other components of the Earth’s system, and impacts on society.
1.2.4.3
The GCW surface observing network and its core network, CryoNet, should lead the
standardization and coordination of cryospheric observations among existing programmes and networks
according to GCW best practices.
Note:
In fulfilling this role, the GCW surface observing network will support the incorporation of cryospheric
observations into shared data products and services.

1.2.4.4
Members making cryospheric observations shall comply with the provisions specified in
sections 1, 2, 3, 4 and 8 of this Manual.
1.3

GOVERNANCE AND MANAGEMENT

1.3.1

Implementation and operation of WIGOS

1.3.1.1
Members shall be responsible for all activities connected with the implementation and
operation of WIGOS on the territory of their respective countries.
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1.3.1.2
Members should, as far as possible, use national resources for the implementation and
operation of WIGOS but, where necessary and if so requested, assistance may be provided in part through:
(a) The WMO Voluntary Cooperation Programme (VCP);
(b) Other bilateral or multilateral arrangements and facilities including the United Nations
Development Programme (UNDP), which should be used to the maximum extent possible.

1.3.1.3
Members should participate voluntarily in the implementation and operation of WIGOS
outside the territories of individual countries (for example, outer space, oceans and the Antarctic), if they
wish and are able to contribute by providing facilities and services, either individually or jointly.
1.3.2

WIGOS quality management

Notes:
1.
Within the WMO Quality Management Framework (QMF), WIGOS provides the procedures and practices
regarding the quality of observations and observational metadata to be adopted by Members in establishing
their quality management system for the provision of meteorological, hydrological, climatological and other
related environmental observations.
2.
Section 2.6 contains detailed provisions for WIGOS quality management.

1.3.3

WIGOS high-level processes

Members should adopt a process-based approach to the management of WIGOS as described in
Attachment 1.1.

SECTION: Chapter
Chapter title in running head: 1. INTRODUCTION TO WIGOS

ATTACHMENT 1.1. WIGOS HIGH-LEVEL PROCESSES
Many of the WIGOS activities may be represented as a series of high-level processes.
The figure below ELEMENT REF: (Floating object)provides a schematic description of the processes
(horizontal bars), the collaborating entities (columns) and those primarily involved in each process (marked
by solid circles). In reality, the processes have more complex interrelationships and sequences than shown
by the arrows – the most extreme case being capacity development (including training) which is not shown
as a step in the sequence since it provides important inputs to most of the other processes.
ELEMENT: Floating object (Automatic)
ELEMENT: Picture inline fix size
Element Image: 1160_Att_1_1_Fig_en.eps
END ELEMENT

Schematic representation of WIGOS high-level processes
END ELEMENT

These processes are carried out by Members through one of the following modes of collaboration:
•

Data users in application areas: Members collaborate by selectively contributing
application experts and information;

•

WMO regional associations: Members collaborate by working together in a geographical
grouping and by selectively contributing experts for regional teams;

•

WMO technical commissions: Members collaborate by selectively contributing technical
experts for global teams;
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•

As individual operators and managers of observing systems, Members directly undertake
the relevant WIGOS process(es);

•

WMO designated centres for performance monitoring (including lead centres and
monitoring centres): individual Members or groups of Members operate a WMO centre
designated for performance monitoring.

In the case of WIGOS processes being undertaken by the WMO Secretariat or other entities funded by
WMO Programmes, the mode of collaboration is through the overall operation of WMO.
The relationship between WIGOS high-level processes and the structure of the regulatory material is shown
below: the standard and recommended practices and procedures relevant to each WIGOS process can be
found in section 2, as indicated:
•

Determination of user requirements: 2.1 and 2.2;

•

Design, planning and evolution of WIGOS: 2.2;

•

Development and documentation of standards and recommendations for observing
systems: 2.3;

•

Implementation of an observing system by owners and operators: 2.3 and 2.4;

•

Observing system operation and maintenance, including fault management and audit:
2.4;

•

Observation quality control: 2.4 and 2.6;

•

Delivery of observations and observational metadata: 2.4 and 2.5;

•

Performance monitoring: 2.4 and 2.6;

•

User feedback and review of requirements: 2.2.4, 2.6.3.5 and Appendix 2.3;

•

Capacity development (including training): 2.7.

SECTION: Chapter
Chapter title in running head: 2. COMMON ATTRIBUTES OF WIGOS COMPONENT…

2. COMMON ATTRIBUTES OF WIGOS COMPONENT SYSTEMS
2.1

USER REQUIREMENTS

2.1.1
Members shall take steps to collect, record, review, update and make available their user
requirements for observations.
2.1.2
Members shall convey their user observational requirements, for each of the WMO
application areas, to the RRR process described under section 2.2.4 and Appendix 2.3.
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2.2

DESIGN, PLANNING AND EVOLUTION

2.2.1

General

2.2.1.1
Members shall design WIGOS as a flexible and evolving system capable of continuous
improvement.
Note:
Factors that drive the evolution of WIGOS component observing systems include technological and scientific
progress and cost-effectiveness; changes in the needs and requirements of WMO, WMO co-sponsored programmes
and international partner organizations at national, regional and global levels; and changes in the capacity of Members
to implement observing systems. It is important to identify the impact on all users before a change is made.

2.2.1.2
Members shall plan and operate their networks in a sustainable and reliable manner using
WIGOS standard and recommended practices and procedures, and tools.
Note:
Sustainability over at least a ten-year period is recommended; however, this depends on paying
sufficient attention to maintenance and operations following the establishment of the network.

2.2.2

Principles for observing network design and planning

2.2.2.1

Observing network design principles

2.2.2.1.1
Members should follow the principles specified in Appendix 2.1 when designing and
developing their observing networks.
2.2.2.1.2
Members should conduct network design studies that address national, regional and global
scale questions about the optimum affordable mix of components to best satisfy the requirements for
observations.
2.2.2.2

Climate monitoring principles of the Global Climate Observing System

Members designing and operating observing systems for monitoring the climate should adhere to the
principles specified in Appendix 2.2.
Note:
Fifty-four Essential Climate Variables have been identified for GCOS. These are required to support the work
of the United Nations Framework Convention on Climate Change (UNFCCC) and the Inter-governmental Panel on
Climate Change (IPCC). The Essential Climate Variables cover the atmospheric, oceanic and terrestrial domains, and
all are technically and economically feasible for systematic observation. Further information about the Essential
Climate Variables can be found in The Global Observing System for Climate: Implementation Needs (GCOS-200).

2.2.2.3

Observations in special circumstances

Members should operate their observing systems with the capacity to adapt to and target the special
requirements that arise under special circumstances.
Note:
Several WMO application areas require specific observations under special circumstances.
Attachment 2.1. provides further details of specific requirements in several special circumstances. Provisions relating
to satellite rapid scans and other special observations also appear in subsequent sections of this Manual.

2.2.3

Vision for WIGOS

Members shall take into account the Vision for WIGOS in 2040 when planning the evolution of their
observing networks.
Notes:
1. The Vision for WIGOS in 2040 provides high-level goals to guide the evolution of WIGOS in the coming decades.
The Vision is updated on a multi-year timescale (typically decadal).
2.

The Vision for WIGOS in 2040 is available at https://community.wmo.int/vision2040.
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The Rolling Review of Requirements

Members, both directly and through the participation of their experts in the activities of regional
associations and technical commissions, shall contribute to the RRR process and assist the designated
Points of Contact for each application area in performing their roles in the RRR.
Note: Appendix 2.3 provides further details on the RRR process.

2.2.5

Observation impact studies

2.2.5.1
Members, or groups of Members within regions, should conduct or participate in observation
impact studies and related scientific evaluations to address WIGOS network design questions.
2.2.5.2
Members should provide expertise for synthesizing the results of impact studies and making
recommendations on the best mix of observing systems to address the gaps identified by the RRR process.
Note:
Observing system experiments, observing system simulation experiments, studies of forecast sensitivity
to observations, and other tools are used to assess the impact of the various observing systems on Numerical Weather
Prediction model analyses and predictions, hence their value and relative priority for addition or retention in these
application areas.

2.2.6

Evolution of WIGOS component observing systems

2.2.6.1
Members should follow the plans published by WMO for the evolution of WIGOS component
observing systems when planning and managing their observing systems.
Notes:
1. The planning and coordination of the evolution of WIGOS component observing systems is steered by the
Executive Council and undertaken by Members individually and through regional associations, technical
commissions and the relevant steering bodies of WMO co-sponsored observing systems.
2.

The current WMO plan for the evolution of WIGOS component observing systems was published as
Implementation Plan for the Evolution of Global Observing Systems (EGOS-IP) (WIGOS Technical Report No.
2013-4). It contains guidelines and recommended actions to be undertaken by Members, technical commissions,
regional associations, satellite operators and other relevant parties in order to stimulate the cost-effective
evolution of the WMO observing systems and address in an integrated way the requirements of WMO Programmes
and co-sponsored programmes.

3.

The WMO plan for the evolution of WIGOS observing systems is regularly updated and new versions are published
on a multi-year timescale (typically decadal), taking into account the vision for the WIGOS component observing
systems, the advice of the technical commissions and regional associations concerned, relevant WMO cosponsored observing systems and international experts in all application areas.

2.2.6.2
Members shall coordinate the activities of organizations within their territory, including
National Meteorological and Hydrological Services (NMHSs), academia, research institutions, ministries
of environment, ocean communities, and related agencies, in addressing relevant actions of WMO plans
for the evolution of WIGOS observing systems.
2.2.6.3
Where Members cover small areas and are geographically close or have already established
multilateral working relationships, they should consider a subregional or transboundary river basin
approach, in addition to a national one, in planning WIGOS observing systems.
2.2.6.4
In such cases, the Members concerned should work in close cooperation to prepare
subregional or transboundary river basin reviews of requirements to be used as a basis for detailed
planning at that scale.
2.2.7

Monitoring the evolution of WIGOS component observing systems

Members should contribute to the monitoring of the evolution of WIGOS component observing systems by
providing their national progress reports on a yearly basis through nominated national focal points.
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Note:
The Commission for Basic Systems Observation, Infrastructures and Information Systems (INFCOM), in
collaboration with other technical commissions the Commission for Weather, Climate, Water and Related
Environmental Services and Applications (SERCOM) and the Research Board, regional associations, and co-sponsored
programmes, regularly reviews progress in the evolution of WIGOS component observing systems and provides
updated guidance to Members thereon.

2.3

INSTRUMENTATION AND METHODS OF OBSERVATION

2.3.1

General requirements

Note:
Details are provided in the Technical Regulations (WMO-No. 49), Volume III: Hydrology, the Guide to
Instruments and Methods of Observation (WMO-No. 8), Weather Reporting (WMO-No. 9), Volume D: Information for
Shipping, and the Guide to Hydrological Practices (WMO-No. 168), Volume I: Hydrology – From Measurement to
Hydrological Information.

2.3.1.1
Members shall ensure that observations are traceable to the International System of Units
(Système international d'unités (SI)) standards, where these exist.
Notes:
1. Traceability to SI standards is an area where concerted effort is required to increase or improve compliance.
2.

It is also desirable that observational metadata are similarly traceable wherever possible.

2.3.1.2
Members shall use properly calibrated instruments and sensors that provide observations
satisfying at least measurement uncertainties that meet the specified requirements, including for
emerging technologies.
Notes:
1. Achievable measurement uncertainty is specified in the Guide to Instruments and Methods of Observation (WMONo. 8), Volume I, Chapter 1, 1.6.4.2, and Annex 1.A.
2.

A number of operational, financial, environmental and instrumental issues may in some cases prevent the system
from satisfying the specified requirements. The Guide to Instruments and Methods of Observation (WMO-No. 8),
Volume I, Annex 1.A (see the column ”Achievable measurement uncertainty“) provides a list of the achievable and
affordable measurement uncertainties that in some cases might not satisfy specified requirements.

3.

The strategy for traceability assurance, described in the Guide to Instruments and Methods of Observation (WMONo. 8), Volume I, Annex 1.B, provides further guidance.

2.3.1.3
Members should describe uncertainty of observations and observational metadata as specified
in the Guide to Instruments and Methods of Observation (WMO- No. 8), Volume I, Chapter 1, 1.6.
Notes:
1. The corresponding text from the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I,
Chapter 1, 1.6, will be included as an appendix in a future edition of the present Manual.
2.

The definition of uncertainty given in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume
I, Chapter 1, 1.6, is consistent with the international standards approved by the International Committee for
Weights and Measures (Comité international des poids et mesures (CIPM)).

3.

The traceability chain within the GAW Programme is defined in the WMO Global Atmosphere Watch (GAW)
Implementation Plan: 2016–2023 (GAW Report No. 228).

2.3.1.4
Members should follow the definitions and specifications for the calculation of derived
observations given in the WMO Technical Regulations.
Notes:
1. Further methods provided or referenced by the Guide to Instruments and Methods of Observation (WMO-No. 8)
and the Guide to Hydrological Practices (WMO-No. 168), Volume I: Hydrology – From Measurement to
Hydrological Information, could also be considered.
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2.

Such derivations can take many forms, for example, statistical processing of average or smooth values, or
multivariate algorithm to determine streamflow discharge.

3.

The corresponding text from the Guide to Instruments and Methods of Observation (WMO-No. 8) will be included
as an appendix in a future edition of the present Manual.

2.4

OPERATIONS

2.4.1

General requirements

Note:

Provision 2.4.1.1 of the Technical Regulations (WMO-No. 49), Volume I, Part I, applies.

2.4.1.1
WMO observing stations and platforms shall be uniquely identified by a WIGOS station
identifier.
Note:

The structure of WIGOS station identifiers is specified in Attachment 2.2.

2.4.1.2
Members shall issue WIGOS station identifiers for observing stations and platforms within
their geographic area of responsibility that contribute to a WMO or co-sponsored programme, and shall
ensure that no WIGOS station identifier is issued to more than one station.
Notes:
1. Members may issue WIGOS station identifiers for observing stations and platforms within their geographic area of
responsibility that do not contribute to a WMO or co-sponsored programme, provided that the operator has
committed to providing and maintaining WIGOS metadata.
2.

For surface marine stations or sea stations contributing to the co-sponsored GOOS, the Joint WMO-IOC Technical
Commission for Oceanography and Marine Meteorology (JCOMM) in Situ Observations Programme Support Centre
(JCOMMOPS) OceanOPS (formerly JCOMMOPS) is authorized to issue WIGOS station identifiers on behalf of
Members when asked to do so.

3.

In line with the regulations under the Antarctic Treaty System, Members are authorized to issue WIGOS station
identifiers for the stations/platforms they operate in Antarctica.

2.4.1.3
Before issuing a WIGOS station identifier, Members should ensure that the operator of a
station or platform has committed to providing and maintaining WIGOS metadata for that station or
platform.
Notes:
1. A WIGOS station identifier may be issued by an entity with delegated authority (listed in Attachment 2.2)
hereafter referred to as “WSI issuers”, for observing stations that contribute to a WMO or co-sponsored
programme on behalf of Members under the following circumstances (the relevant procedures are described in the
Guide to the WMO Integrated Global Observing System, WMO-No. 1165):
1.1
When a WIGOS station identifier is required for a station or platform to support a WMO or co-sponsored
programme and no Member is in a position to issue one (for example, in Antarctica), the Secretary-General may
issue a WIGOS station identifier for that station or platform, using the “issuer of identifier” allocated to the
Secretary-General, provided that the operator of the station or platform has committed to:
(a) Providing WIGOS metadata;
(b) Conforming to relevant Technical Regulations.
1.2.
When a WIGOS station identifier is required for a station or platform to support a WMO or co-sponsored
programme and a Member is not able to issue one, the Secretary-GeneralWSI issuer will work with the Member
concerned to issue a WIGOS station identifier for that station or platform, provided that its operator has
committed to:
(a) Providing WIGOS metadata;
(b) Conforming to relevant Technical Regulations.
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1.3.
When a WIGOS station identifier is requested by the operator of a station or platform that contributes to
a WMO or co-sponsored programme and the Member concerned has neither issued the identifier nor provided a
valid reason for doing so, the Secretary-Generalnon-issuance, the WSI issuer will issue an identifier using the
“issuer of identifier” allocated to the Secretary-General. The relevant procedures are described in the Guide to the
WMO Integrated Global Observing System (WMO-No. 1165). provided that its operator has committed to:

2.

(a)

Providing WIGOS metadata;

(b)

Conforming to relevant Technical Regulations.

In all cases of 1.1 to 1.3 above, where a WIGOS station identifier is issued by an authority other than the
Permanent Representative of the respective Member with WMO of the country or territory in which the station is
operating, the Permanent Representative of the respective Member with WMO will be informed in writing by the
Secretary-General and will be given a period of no less than 30 days to reverse this assignment if they believe
they have a valid reason for doing so.

2.4.1.4
Members shall make available to WMO the updated metadata each time a new WIGOS
station identifier is issued.
2.4.1.5
Members shall operate their observing systems with properly calibrated instruments and
adequate observing and measuring techniques.
Notes:
1. Detailed guidance on observing practices for meteorological observing systems and instruments is given in the
Guide to Instruments and Methods of Observation (WMO-No. 8).
2.

Detailed guidance on observing practices for hydrological observing systems and instruments is given in the Guide
to Hydrological Practices (WMO-No. 168), the Manual on Flood Forecasting and Warning (WMO-No. 1072) and the
Manual on Stream Gauging (WMO-No. 1044).

3.

Detailed guidance on observing practices for GAW observing systems and instruments is given in the Guide to
Instruments and Methods of Observation (WMO-No. 8) and related measurements guidelines published as GAW
Reports.

2.4.1.6
Members should address the requirements for uncertainty, timeliness, temporal resolution,
spatial resolution and coverage that result from the RRR process specified in section 2.2.4, and in
accordance with the details provided in other sections as appropriate.
2.4.1.7
Members shall ensure that proper safety procedures are specified, documented and
followed in all their operations.
Note:
Safety practices and procedures are intended to ensure the welfare of staff while promoting overall
efficiency and effectiveness of the NMHS. Such practices and procedures conform to national laws, regulations and
requirements for occupational health and safety.

2.4.2

Observing practices

Members should ensure that their observing practices comply with user observational requirements.
Note:
Observing practices include station operation, data processing practices and procedures, applied
calculation rules, documentation on calibration practices and associated metadata.

2.4.3

Quality control

2.4.3.1
Members shall ensure that observations provided through their WIGOS component
observing systems are quality controlled.
2.4.3.2
Members shall implement real-time quality control prior to exchange of observations via the
WMO Information System.
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Notes:
1. Quality control of observations consists in the examination of observations at stations and data centres to detect
errors so that they may be either corrected or flagged. A quality control system should include procedures for
tracing the observations to their source to verify them and to prevent the recurrence of errors. Quality control is
applied in real time, but it also operates in non-real time, as delayed quality control. The quality of observations
depends on the quality control procedures applied during acquisition and processing of observations and during
the preparation of messages, in order to eliminate the main sources of errors and ensure the highest possible
standard of accuracy for the optimum use of those observations by all possible users.
2.

Quality control in real time also takes place in the Global Data-processing and Forecasting System, prior to the
use of meteorological and climatological observations in data processing (i.e. objective analysis and forecasting).

3.

The Guide on the Global Data-processing System (WMO-No. 305) provides more detailed guidance.

4.

The Guide to the Global Observing System (WMO-No. 488), Part VI, and the Guide to Instruments and Methods of
Observation (WMO-No. 8), Volume III, Chapter 1, 1.5, and Volume V, Chapter 1, 1.7, provide guidance on quality
control of surface observations.

5.

Recommended practices and procedures for quality control of aircraft-based observations and specifications for
quality control of on-board data can be found in the Guide to Aircraft-based Observations (WMO-No. 1200),
Appendices A and B, and in the AMDAR Onboard Software Functional Requirements Specification (Instruments and
Observing Methods, Report No. 115), Chapter 3.

6.

Recommended practices and procedures for quality control of hydrological observations are given in the Manual
on Flood Forecasting and Warning (WMO-No. 1072), Chapter 6, and in the Guide to Hydrological Practices
(WMO-No. 168).

7.

Recommended practices and procedures regarding the quality of observations for GAW requirements are
formulated in measurement guidelines through data quality objectives available under GAW Programme Reports
at https://community.wmo.int/gaw-reports.

2.4.3.3
Members not capable of implementing these standards should establish agreements with an
appropriate Regional Meteorological Centre or World Meteorological Centre to perform the necessary
quality control.
2.4.3.4
Members shall also perform quality control of observations on a non-real-time basis, prior to
forwarding the observations for archiving.
2.4.3.5

Members should develop and implement adequate quality control processes.

Notes:
1. Quality control processes include (but are not necessarily limited to): (a) validation; (b) cleaning and (c)
monitoring.
2.

Further guidance is available in the Guide to Instruments and Methods of Observation (WMO-No. 8), the Guide to
Climatological Practices (WMO-No. 100), the Guide to Hydrological Practices (WMO-No. 168), Volume I:
Hydrology – From Measurement to Hydrological Information, and the Guide to the Global Observing System
(WMO-No. 488), Part VI.

2.4.4
Note:

Data and metadata reporting
Members are to report and make available up-to-date WIGOS metadata as specified in section 2.5.2.

2.4.4.1
Members shall report and make available observations in real time through the WMO
Information System (WIS) in the standard formats specified by the Manual on Codes (WMO-No. 306).
Note:
This provision also applies to associated metadata provided in real time when it is part of the standard
format.

2.4.4.2

Members shall use the International System of Units.

Notes:
1. Further information is available at www.bipm.org/en/measurement-units/.
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Detailed guidance is given in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I,
Chapter 1, 1.5.

2.4.4.3
When observing and reporting atmospheric pressure for meteorological purposes, Members
shall use the hectopascal (hPa).
2.4.4.4
When observing and reporting air temperature for meteorological purposes, Members shall
use the degree Celsius.
2.4.4.5
In the case of GAW observations, Members shall report and make observations available in
standard formats as advised by World Data Centres, in accordance with the provisions laid out in Chapter
6.
2.4.4.6
Members shall record, retain and archive all observations they make available
internationally.
Note:
Non-destructive storage of observations is important to ensure that data and metadata quality and
information content are not altered.

2.4.4.7
Members should record and retain all Level I data used when making observations available
internationally.
2.4.5

Incident management

2.4.5.1
Members should implement incident management to detect, identify, record, analyse and
respond to any incident, in order to restore normal operation of the observing system as quickly as
possible, minimizing the negative impact and preventing recurrence.
2.4.5.2
Members shall implement procedures to detect, analyse and respond to system issues and
human errors at the earliest stage possible.
Notes:
1. Some incidents, such as internal problems within the observing systems, may be detected automatically and
reported without delay to international recipients of observations. Other incidents may be detected with delay or
through periodic checks and reported accordingly.
2.

Automatic incident detection can be performed using either built-in test equipment or external monitoring
systems.

3.

A centralized system can help monitor the performance and health of automatic weather station (AWS) systems
and networks.

2.4.5.3

Members should record and analyse incidents as appropriate.

2.4.5.4

Members should provide incident information in accordance with 2.5 in real time.

Note:

2.4.5.5

Such reporting in real time will be feasible when a corresponding WMO format is available.

Members should respond to incidents raised by the WIGOS Incident Management Function.

Notes:
1. The WIGOS Incident Management Function is to be operated by designated global centres and Regional WIGOS
centres.
2.

The WIGOS Data Quality Monitoring System (WDQMS) is described in Attachment 2.4.

3.

Further guidance on WDQMS is provided by the Guide to the WMO Integrated Global Observing System (WMONo. 1165)
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2.4.5.6
Members who exchange observations internationally should report any major incidents they
detect to international recipients of observations, and should state when such incidents have been
resolved.
2.4.6

Change management

2.4.6.1
Members should carefully plan and manage changes to ensure continuity and consistency of
observations, and should record any modification related to the observing system.
Notes:
1. This requirement relates to any change in the observing system, including an observing station, observing
programme, instruments, methods of observation and so on.
2.

When changes are made, relevant metadata are to be updated in accordance with section 2.5.

2.4.6.2
When making changes to the observing system, Members should notify national and
international stakeholders and observation users in advance.
Notes:
1. These notifications include information on the expected impacts and the time period over which the change will
take place and, importantly, when the change is complete.
2.

The record of changes includes the nature and characteristics of the change, the date and time of implementation
and the reason for making the change.

2.4.6.3
In the event of significant changes in instruments or methods of observation used or the
location in which observations are made, Members should ensure a sufficiently long period (to capture all
expected climatic conditions) of overlap, with dual operation of old and new systems to identify biases,
inconsistencies and inhomogeneities.
2.4.7

Maintenance

2.4.7.1

Members shall ensure that each observing system is rigorously maintained.

2.4.7.2
Members shall perform regular preventive maintenance of their observing systems including
instruments.
Notes:
1. Carefully organized preventive maintenance of all system components is recommended to minimize corrective
action and to increase the operational reliability of an observing system.
2.

To minimize disruption to users, Members may provide advanced notice and discuss suitable timing.

2.4.7.3
Members shall determine the frequency and timing (schedule) of the preventive
maintenance taking into account the type of observing system, environmental and climate conditions of
the observing site and platform, and the instrumentation installed.
2.4.7.4
Members shall perform corrective maintenance in the event of failure of an observing
system component as soon as practically possible once the issue has been detected.
Note:

The assessment of what is practically possible may take into account the severity of the issue.

2.4.7.5
Members shall employ adaptive maintenance that satisfies the requirements for stability,
continuity and consistency of observations through time.
2.4.7.6
Members should consider any maintenance activity that reduces data availability and quality
as an incident.

88

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

2.4.7.7
Members should flag, remove or not report, as appropriate, observations that are adversely
affected by maintenance activities.
Note:
Detailed guidance on maintenance of observing systems and instruments is given in the Guide to
Instruments and Methods of Observation (WMO-No. 8), including technical papers on GAW measurements referenced
in Volume I, Chapter 16; the Guide to Hydrological Practices (WMO- No. 168) and the Manual on Stream Gauging
(WMO-No. 1044).

2.4.8

Inspection

Members shall arrange periodic inspections of their observing systems with the frequency and timing
(schedule) adequate for the type of observing system, environmental and climate conditions of the
observing site and platform, and the instrumentation installed.
Notes:
1. Such inspections could be undertaken on site or remotely, as necessary, to monitor the correct functioning of
observing platforms and instruments.
2.

Further guidance is available in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I,
Chapter 1, 1.3.5; Volume III, Chapter 1, 1.7; and Volume V, Chapter 1, 1.10.1, and Chapter 4, 4.3.4; the Guide
to Climatological Practices (WMO-No. 100), 2.3.5 and 2.6.6; the Guide to Hydrological Practices (WMO-No. 168),
Volume I: Hydrology – From Measurement to Hydrological Information, 9.8.4; and the Guide to the Global
Observing System (WMO-No. 488), 3.1.3.8.

2.4.9

Calibration procedures

2.4.9.1
Members shall ensure that measurement systems and instruments are calibrated regularly in
accordance with adequate procedures for each type of system and instrument, as described in the
relevant sections of the present Manual.
Notes:
1. Where international or national standards are not available, the basis for calibration is defined or supplied by the
manufacturer or by the scientific advisory groups for GAW observations.
2.

Detailed guidance on calibration procedures is given in the Guide to Instruments and Methods of Observation
(WMO-No. 8), Volume V, Chapter 4, the Guide to Hydrological Practices (WMO-No. 168) and the Manual on
Stream Gauging (WMO-No. 1044).

3.

In the GAW Programme, World Calibration Centres perform the audit of the stations and organize network-wide
comparison campaigns, and require that every laboratory is traceable to the single network standard.

2.4.9.2

Members shall ensure that the measuring devices they use are:

(a) Calibrated or verified at specified intervals, or prior to use, against measurement
standards traceable to international or national standards. Where no such standards exist,
the method used for calibration or verification is to be recorded;
(b) Adjusted or readjusted as necessary, but at the same time safeguarded from adjustments
that would invalidate the measurements;
(c) Identified, enabling the calibration status to be determined;
(d) Protected from damage and deterioration during handling, maintenance and storage.
Note:
Details regarding hydrological observations are given in the Technical Regulations (WMO-No. 49), Volume III:
Hydrology; guidance is available in the Guide to Instruments and Methods of Observation (WMO-No. 8), the Guide to
Hydrological Practices (WMO-No. 168) and the Manual on Stream Gauging (WMO-No. 1044).

2.4.9.3
When the equipment is found not to conform to requirements, the Member shall assess and
record the validity of previous measuring results and take appropriate action on the equipment and the
products affected.

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

2.4.9.4

89

Members shall record and maintain the results of calibration and verification.

2.4.9.5
Members should consider any calibration or verification activity that reduces data availability
and quality as an incident.
2.4.9.6
Members should flag, remove or not report, as appropriate, observations that are adversely
affected by calibration or verification activity.
2.5

OBSERVATIONAL METADATA

2.5.1

Purpose and scope

Notes:
1. Observational metadata are essential as they enable users to assess the suitability of observations for the
intended application, and managers of observing systems to monitor and control their systems and networks.
Members benefit from sharing observational metadata which describe the quality of observations and provide
information about stations and networks used to collect such observations.
2.

Discovery metadata, defined in the Manual on the WMO Information System (WMO-No. 1060), are concerned with
discovering and accessing information, including observations and their observational metadata. Requirements for
discovery metadata are specified in the Manual on the WMO Information System and are not considered further
here.

2.5.1.1
For all WIGOS observations they make available internationally, Members shall record and
retain the observational metadata specified as mandatory in Appendix 2.4 and in the WIGOS Metadata
Standard (WMO-No. 1192).
Notes:
1. The WIGOS Metadata Standard (WMO-No. 1192) defines a common set of requirements for observational
metadata. It includes a detailed list of mandatory, conditional and optional metadata.
2.

“Not available”, “unknown” or “not applicable” are valid values for many elements of the WIGOS Metadata
Standard. These terms assist Members in achieving compliance with the standard, particularly while developing
the capability to report actual values.

2.5.1.2
For all WIGOS observations they make available internationally, Members shall record and
retain the observational metadata specified as conditional in Appendix 2.4 and in the WIGOS Metadata
Standard (WMO-No. 1192) whenever the related condition is met.
2.5.1.3
For all WIGOS observations they make available internationally, Members should record and
retain the observational metadata specified as optional in Appendix 2.4 and in the WIGOS Metadata
Standard (WMO-No. 1192).
2.5.1.4
For all WIGOS observations they make available internationally, Members should consider
recording and retaining observational metadata that is additional to that specified in the WIGOS Metadata
Standard (WMO-No. 1192).
Notes:
1. Such additional metadata are to be considered if they help users to interpret the observations or if they help
operators to manage observing systems.
2.

Some observational metadata do not change or change very infrequently compared to the observing cycle of the
station/platform to which they relate. Such metadata, sometimes referred to as static metadata, can generally be
made available through the database of the Observing Systems Capability Analysis and Review (OSCAR) tool,
which is described in Attachment 2.3, but they must be monitored and updated in the OSCAR database when they
change. Some observational metadata change with each new observation or quite often compared to the
observing cycle. Such metadata, sometimes referred to as dynamic metadata, need to be made available as a
stand-alone dataset or with the associated observations if an appropriate reporting format is available.

3.

Some further requirements for observational metadata beyond the WIGOS Metadata Standard are stated in the
following sections.
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Further guidance on metadata and sound metadata practices is provided in the Guide to the WMO Integrated
Global Observing System (WMO-No. 1165) and other Guides and specific documentation associated with the
individual observing system components.

2.5.2

Exchanging and archiving observational metadata

2.5.2.1
Members shall make available internationally, without restriction, those mandatory and
conditional (whenever the condition is met) observational metadata that support the observations made
available internationally.
2.5.2.2
Members making observations available internationally shall retain and make available,
without restriction, observational metadata for at least as long as they retain the observations described
by the observational metadata.
2.5.2.3
Members making available internationally archived observations shall ensure that all WIGOS
metadata describing the observations remain available, without restriction, for at least as long as the
observations are retained.
2.5.2.4
Members making available internationally archived observations should ensure that any
additional observational metadata describing the observations remain available, without restriction, for at
least as long as the observations are retained.
2.5.3

Global compilation of observational metadata

2.5.3.1
Members shall make available to WMO for global compilation those components of the
WIGOS metadata that are specified as mandatory or conditional (whenever the condition is met).
Note:
Global compilations of WIGOS metadata are held in several databases. The OSCAR database of the WIGOS
Information Resource (WIR) is the key source of information for WIGOS metadata. Other global compilations of
specific components of WIGOS metadata include elements of the GAW Station Information System (GAWSIS), the
JCOMMOceanOPS database and others. Purpose and management of WIR and OSCAR are described in Attachment 2.3.

2.5.3.2
For all WIGOS component observing systems they operate, Members shall provide the
required WIGOS metadata to keep the relevant databases of WMO observational metadata up to date.
2.5.3.3
Members shall routinely monitor the content of databases of WIGOS metadata and shall
make all necessary changes in order to keep the databases up-to-date and accurate.
Note:

Members may wish to consult with the WMO Secretariat when undertaking these activities.

2.5.3.4
Members shall designate their national focal points responsible for making available
metadata and for monitoring the content of databases of WMO observational metadata, and shall
inform the Secretariat accordingly.
2.5.3.5
Members delegating to a global or regional entity the responsibility of the national focal
point for all or part of the observing networks they operate shall inform the Secretariat accordingly.
2.6

QUALITY MANAGEMENT

Notes:
1. Detailed guidance on how to develop and implement a quality management system (QMS) to ensure and enhance
the quality of products and services of NMHSs is provided in the Guide to the Implementation of Quality
Management Systems for National Meteorological and Hydrological Services and Other Relevant Service Providers
(WMO-No. 1100).
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2.

The definitions, terminology, vocabulary and abbreviations used in relation to quality management are those of
the International Organization for Standardization (ISO) 9000 family of standards for quality management
systems, in particular ISO 9000:2015, Quality Management Systems – Fundamentals and vocabulary.

3.

A QMS can be implemented only by the body that has the resources and the mandate to manage the observing
system. According to the WMO QMF, Members are urged to follow the standard and recommended practices and
procedures associated with the implementation of a QMS. In practice, however, it is one or more organizations
within the Member country that own and operate observing systems and provide observations and observational
metadata, most notably the NMHSs. Therefore, implementation of the WMO QMF relies on the Member making
arrangements for such organizations to implement a QMS.

4.

In this section, the term “observations” includes also observational metadata.

2.6.1

Scope and purpose of WIGOS quality management

Note:
The practices and procedures of WIGOS enable Members to comply with the WMO QMF in relation to the
quality of observations.

2.6.2

WIGOS component of the WMO Quality Management Framework

2.6.2.1

Quality policy

2.6.2.1.1
In the establishment and maintenance of WIGOS component observing systems, Members
should ensure optimum affordable quality for all observations.
2.6.2.1.2
Members should, through a process of continual improvement, pursue effective and efficient
management and governance of observing systems.
2.6.2.2

Application of the eight principles of quality management

Members should apply the eight principles of quality management to the implementation of WIGOS, as
specified in Appendix 2.5.
2.6.3
Note:

WIGOS quality management processes
The processes and roles of various entities are described in Attachment 1.1.

2.6.3.1

Determination and maintenance of user requirements

Note:
The WMO RRR process for compiling user observational requirements is described in section 2.2.4 and
Appendix 2.3.

2.6.3.2

Development and documentation of observing system standards and
recommendations

Through involvement in the work of technical commissions, Members should participate in the
development of observing system standard and recommended practices and procedures.
2.6.3.3

Training of personnel and capacity development

Members should ensure appropriate planning and implementation of training and capacity development
activities.
2.6.3.4

Performance monitoring

2.6.3.4.1
Members should use and respond to the results, advice and reports of designated monitoring
centres and any subsequent advice of expert groups.
2.6.3.4.2
Members should use and respond to the outputs from WIGOS Quality Monitoring and
Evaluation Functions.
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Notes:
1. The WIGOS Quality Monitoring and Evaluation Functions are to be carried out by designated global and Regional
WIGOS Centres.
2.

Existing lead and monitoring centres can be recognized as having a WIGOS Quality Monitoring and/or Evaluation
Function, hence they can identify issues for the attention of Members.

3.

Further guidance on WDQMS is provided by the Guide to the WMO Integrated Global Observing System (WMONo. 1165).

2.6.3.5

Feedback, change management and improvement

2.6.3.5.1
Members should ensure that issues and incidents identified by the WIGOS Data Quality
Monitoring System Functions are rectified in a timely manner and that a process for their documentation
and rectification is implemented and maintained.
Note:
Existing lead and monitoring centres can be recognized as having a WIGOS Quality Monitoring and/or
Evaluation Function, hence they can identify issues for the attention of Members.

2.6.3.5.2
Upon identification or notification of issues and incidents related to the quality of
observations, Members should analyse the issue detected and make the necessary improvements to
operational practices and procedures so as to minimize the adverse impacts of those issues and incidents
and prevent their recurrence.
2.6.3.5.3
Members should ensure that changes to operational practices and procedures are
documented accordingly.
2.6.4

WIGOS aspects of development and implementation of the quality
management system of Members

Note:
This section specifies requirements for the integration of WIGOS practices and procedures into the QMS
of Members. The requirements are based on the eight clauses of the ISO 9001 standard. The Guide to the
Implementation of Quality Management Systems for National Meteorological and Hydrological Services and Other
Relevant Service Providers (WMO-No. 1100) provides extensive explanatory notes about the eight clauses. The five
subsections that follow correspond to the last five of those clauses, providing further details about the elements
required in a QMS.

2.6.4.1

General requirements for the content of a quality management system

Members should identify their high-level processes and interactions that lead to the provision of
observations.
Note:
In addition to WIGOS specific provisions, there are many other general requirements for the content of a
QMS that are not unique to WIGOS observations, hence they are not repeated here.

2.6.4.2

Requirements related to management and planning

2.6.4.2.1
Members should clearly demonstrate and document their commitment to the integration of
WIGOS quality management practices within their QMS.
2.6.4.2.2
Members should carefully identify and routinely review user requirements for observations
prior to attempting to meet user needs.
2.6.4.2.3
Members should ensure that their published quality policy is consistent with the WIGOS
quality policy.
2.6.4.2.4
Members should establish and indicate the objectives for the observations they intend to
provide in the future in order to guide stakeholders, users and clients with regard to the expected evolution
of and changes to the observing systems they operate as a contribution to WIGOS.
Note:

The objectives referred to in this provision constitute the WIGOS quality objectives.

2.6.4.2.5

Members should appoint a quality manager.
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Requirements related to resource management

2.6.4.3.1
Members should determine and provide the resources needed to maintain and continuously
improve the effectiveness and efficiency of their processes and procedures.
2.6.4.3.2
Members should define the competencies required of staff involved in the provision of
observations.
2.6.4.3.3
Members should take steps to rectify any competency shortcomings identified for new or
existing employees.
2.6.4.3.4
Members should implement policies and procedures to maintain the infrastructure required
for the provision of observations.
2.6.4.4

Requirements related to the provision of observations

2.6.4.4.1

Members should undertake sound planning for the provision of observations.

Note:
Such planning includes the following:
(a) Determination and continuous review of user and client requirements;
(b) Translation of user and client requirements into objectives and targets for observations and observing system
design;
(c) Initial and ongoing allocation of adequate resources for all aspects of the design, implementation and maintenance
processes of observing systems;
(d) Implementation of design processes and activities, including communication strategies and risk management, that
will ensure the development and implementation of observing systems capable of meeting the design objectives
and user and client requirements;
(e) Appropriate and ongoing documentation of planning processes and their results.

2.6.4.4.2
Members should identify the users of their observing systems and establish and document
user requirements for observations.
Note:
This involves:
(a) The WMO RRR process, described in section 2.2.4 and Appendix 2.3;
(b) Other processes to establish user requirements within WMO Programmes through the activities of WMO technical
commissions;
(c) Regional processes through the activities of WMO regional associations and other multilateral groupings of
Members;
(d) National processes.

2.6.4.4.3

Members should have a clear description of the requirements that have been agreed upon.

Note:
It is important to note the difference between aspirational requirements and agreed requirements. The
establishment of requirements provides essential information for the monitoring and measurement of conformance.

2.6.4.4.4
Members should identify and adhere to any statutory or regulatory requirements in relation to
the provision of observations.
2.6.4.4.5
Members should design and develop, or otherwise implement, observing systems to satisfy the
agreed user requirements.
2.6.4.4.6
Members should use a formal change management process to ensure that all changes are
assessed, approved, implemented and reviewed in a controlled manner.
2.6.4.4.7

Members should conduct purchasing in a controlled manner.
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Note:
Observing systems are highly specialized and often require major expenditure. Staff responsible for
purchasing orders or for providing information to suppliers must, therefore, ensure that the information and
specifications provided are clear, unambiguous and based on the design objectives and system requirements to enable
the delivery of the appropriate products and services. Purchasing in a controlled manner entails the following:
(a) Written specification of all performance requirements for equipment and/or services;
(b) Ensuring that purchasing is subject to a competitive process of more than one candidate for supply of equipment
or services;
(c) Assessment of candidates for supply of equipment or services based on merit and suitability for purpose, which
can be discerned from:
(i)

Written tendering or quotation of candidates;

(ii) Experience or reliable anecdotal evidence of past performance;
(iii) Recommendation of a Member or a recognized organization or agency;
(d) Documentation of the purchasing process and outcomes.

2.6.4.4.8
Members should include in their QMS the WIGOS provisions covering methods of observation,
calibration and traceability, operational practices, maintenance and observational metadata.
2.6.4.4.9
accurate.

Members should implement practices and procedures ensuring that observations remain

Notes:
1. Observations need to be checked as they must meet the agreed requirements. The methods used include
automated algorithms, manual inspection and oversight.
2.

Outputs available from WIGOS quality monitoring, evaluation and incident management functions are also to be
integrated into such practices and procedures.

2.6.4.5

Requirements for monitoring, performance measurement, analysis and
improvement

2.6.4.5.1
Members should use the agreed user requirements for observations (see 2.6.4.4) as a basis for
defining and implementing appropriate measures of performance and success.
Notes:
1. It is important to gain a clear understanding of how satisfied users are with observations. This requires the
monitoring of information on users’ perception and on whether their expectations have been met. Surveys are
commonly used for this purpose.
2.

The WDQMS monitoring and evaluation thresholds, which trigger issues and incidents to be raised with Members
through the incident management function, are based on agreed-upon user requirements.

2.6.4.5.2
Members should implement activities to obtain information on the satisfaction of users of
observations.
2.6.4.5.3
Members should ensure that staff are made aware of the methods employed for determining
users’ perceptions and expectations, and that those methods are applied consistently.
2.6.4.5.4
Members should regularly conduct internal audits of WIGOS processes and procedures, and
analyse the results as part of the management processes of the observing system.
Note:
A detailed explanation of the requirements of the internal audit is provided in the Guide to the
Implementation of Quality Management Systems for National Meteorological and Hydrological Services and Other
Relevant Service Providers (WMO-No. 1100), Chapter 4, section 4.5, clause 9, requirement 9.2.

2.6.4.5.5
Members should monitor the degree of adherence to the defined processes and requirements
for producing observations.
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Note:
Ideally, performance monitoring will be conducted against specific key performance indicators and target
levels of performance.

2.6.4.5.6
Members should monitor and measure the suitability and the quality of their observations as
they are produced, in order to compare their characteristics with the agreed requirements.
Note:
This involves:
(a) The devising, implementation and routine analysis of manually or automatically generated key performance
indicators and their associated targets;
(b) Manual inspection and oversight of the observational data produced.

2.6.4.5.7
Members should use the outputs from the WIGOS Quality Monitoring, Evaluation and Incident
Management Functions for monitoring and confirming the suitability and quality of their observations.
2.6.4.5.8
Members should record instances of non-conformance with requirements, and endeavour to
rectify issues and incidents in a timely manner.
Note:
The Incident Management Function of the WDQMS can assist Members in identifying instances of nonconformance with requirements.

2.6.4.5.9

Members should maintain a documented corrective action procedure relevant to observations.

2.6.4.5.10 Members should specify and implement procedures that describe how non-conforming
observations or observational metadata are identified, how they are dealt with, who is responsible for
deciding what to do, what action should be taken and what records are to be kept.
Note:
A detailed explanation of the requirements for corrective action is provided in the Guide to the
Implementation of Quality Management Systems for National Meteorological and Hydrological Services and Other
Relevant Service Providers (WMO-No. 1100), Chapter 4, section 4.5, clause 10, requirements 10.2.

2.6.4.5.11 Members should analyse monitoring results to detect any performance-related changes,
trends and deficiencies and should use the results and analyses as input for continual improvement.
Notes:
1. Analysing trends and taking action prior to the occurrence of a case of non-conformance helps to prevent
problems.
2.

Careful analysis of trends is essential to differentiate between equipment drift and a physical change of the
physical parameter.

2.6.4.5.12 Members should use the outputs from the WIGOS Quality Monitoring, Evaluation and Incident
Management Functions as input for continual improvement.
2.6.4.5.13 Members should maintain documented preventive action procedures relevant to observing
systems, and should ensure that staff are aware of and, if necessary, trained in their routine application.
Note:
Due consideration might be given to combining the preventive and the corrective procedures for
efficiency, and to simplify the process.

2.6.5

Compliance, certification and accreditation

Note:
While WMO encourages the certification of Members’ quality management systems by accredited
agencies, unless otherwise required of a particular WIGOS component system or subsystem, there is no general
regulated requirement for certification of QMS for WIGOS component observing systems.

2.6.6

Documentation

2.6.6.1
Members should include the WIGOS quality policy (2.6.2.1) and objectives (2.6.4.2) in their
QMS quality manual.
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2.6.6.2
Members should include in their QMS documentation those documents that describe the
procedures related to WIGOS, including, in particular, those relating to control of non-conforming
observations, and corrective and preventive actions.
2.6.6.3
Members should include in their QMS documentation those documents that describe the
procedures required to ensure the effective planning, operation and control of their WIGOS processes.
2.6.6.4
standard.

Members should include in their QMS documentation those records required by the ISO 9001

Note:
More detailed information on documentation requirements is provided in the Guide to the
Implementation of Quality Management Systems for National Meteorological and Hydrological Services and Other
Relevant Service Providers (WMO-No. 1100), Chapter 4, section 4.5, clause 4, requirement 4.4.

2.7

CAPACITY DEVELOPMENT

2.7.1

General

2.7.1.1

Members should identify their needs for capacity development in all activity areas of WIGOS.

2.7.1.2

Members should develop plans to meet their capacity development needs.

Note:
In addition to national resources allocated to NMHSs, support may be available from other domestic agencies,
the WMO regional association concerned, other Members through bilateral or multilateral arrangements, and WMO
Programmes (including appropriate technical commissions).

2.7.1.3
Members should establish bilateral and multilateral collaboration (within and beyond their
region) where necessary to address capacity development needs.
2.7.1.4
When planning capacity development activities, Members should take a holistic approach
considering institutional, infrastructural, procedural and human resource requirements to support both
current and continuing needs for installation, operation, maintenance, inspection and training. For this
purpose, Members should prepare specific capacity development plans with measurable objectives to
enable effective implementation, monitoring and assessment.
Note:
Funds to meet these requirements should be planned well ahead, subject to national policies of Members, to
assure long-term sustainable networks.

2.7.2

Training

2.7.2.1
Members shall provide adequate training for their staff or take other appropriate action to
ensure that all staff are suitably qualified and competent for the work assigned to them.
Note:
This requirement applies both to initial recruitment or introductory training and to continuing professional
development.

2.7.2.2
Members should ensure that the qualifications, competencies, skills (and thus, training) and
numbers of their personnel or other contractors match the range of tasks to be performed.
2.7.2.3
Members should inform the staff of their role and how they contribute to the achievement of
the quality objectives.
2.7.3

Infrastructural capacity development

Members should regularly review their infrastructure for collecting and making available observations and
observational metadata and should develop, as necessary, prioritized plans and priorities for capacity
development.
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APPENDIX 2.1. OBSERVING NETWORK DESIGN PRINCIPLES
1.

Serving many application areas

Observing networks should be designed to meet the requirements of multiple application areas within
WMO and WMO co-sponsored programmes.
2.

Responding to user requirements

Observing networks should be designed to address stated user requirements, in terms of the geophysical
variables to be observed and the space-time resolution, uncertainty, timeliness and stability needed.
3.

Meeting national, regional and global requirements

Observing networks designed to meet national needs should also take into account the needs of WMO at
the regional and global levels.
4.

Designing appropriately spaced networks

Where high-level user requirements imply a need for spatial and temporal uniformity of observations,
network design should also take account of other user requirements, such as the representativeness and
usefulness of the observations.
5.

Designing cost-effective networks

Observing networks should be designed to make the most cost-effective use of available resources. This
will include the use of composite observing networks.
6.

Achieving homogeneity in observational data

Observing networks should be designed so that the level of homogeneity of the delivered observational
data meets the needs of the intended applications.
7.

Designing through a tiered approach

Observing network design should use a tiered structure, through which information from reference
observations of high quality can be transferred to other observations and used to improve their quality and
utility.
8.

Designing reliable and stable networks

Observing networks should be designed to be reliable and stable.
9.

Making observational data available

Observing networks should be designed and should evolve in such a way as to ensure that the observations
are made available to other WMO Members, at space-time resolutions and with a timeliness that meet the
needs of regional and global applications.
10.

Providing information so that the observations can be interpreted

Observing networks should be designed and operated in such a way that the details and history of
instruments, their environments and operating conditions, their data processing procedures and other
factors pertinent to the understanding and interpretation of the observational data (i.e. metadata) are
documented and treated with the same care as the data themselves.
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Achieving sustainable networks

Improvements in the sustained availability of observations should be promoted through the design and
funding of networks that are sustainable in the long term including, where appropriate, through the
transition of research systems to operational status.
12.

Managing change

The design of new observing networks and changes to existing networks should ensure adequate
consistency, quality and continuity of observations during the transition from the old system to the new.
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APPENDIX 2.2. CLIMATE MONITORING PRINCIPLES OF THE GLOBAL
CLIMATE OBSERVING SYSTEM
2.2.1

Effective monitoring systems for climate should adhere to the following principles:

(a)

The impact of new systems or changes to existing ones should be assessed prior to
implementation;

(b)

A suitable period of overlap between new and old observing systems is required. This
would be a period of dual operation, under the same climatic conditions, of the current
and new observing systems, to identify and record any impact of the change;

(c)

The details and history of local conditions, instruments, operating procedures, data
processing algorithms and other factors pertinent to interpreting data (i.e. metadata)
should be documented and treated with the same care as the data themselves;

(d)

The quality and homogeneity of data should be regularly assessed as part of routine
operations;

(e)

Consideration of the need for environmental and climate-monitoring products and
assessments, such as the Intergovernmental Panel on Climate Change (IPCC)
assessments, should be integrated into national, regional and global observing priorities;

(f)

The operation of historically uninterrupted stations and observing systems should be
maintained;

(g)

Data-poor regions, poorly observed parameters, regions sensitive to change, and key
measurements with inadequate temporal resolution should be high-priority areas for
additional observations;

(h)

Long-term requirements, including appropriate sampling frequencies, should be specified
to network designers, operators and instrument engineers at the outset of system design
and implementation;

(i)

A carefully planned conversion of research observing systems to long-term operations
should be promoted;

(j)

Data management systems that facilitate access to, and the use and interpretation of
data and products should be included as essential elements of climate monitoring
systems.

Furthermore, operators of satellite systems monitoring the climate need to:

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

-

Take steps to make radiance calibration, calibration monitoring and satellite-to-satellite
cross-calibration of the full operational constellation a part of the operational satellite
system;

-

Take steps to sample the Earth system in such a way that climate-relevant (diurnal,
seasonal, and long-term interannual) changes can be determined.

2.2.2
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Satellite systems for climate monitoring should adhere to the following specific principles:

(a)

Constant sampling within the diurnal cycle (minimizing the effects of orbital decay and
orbit drift) should be maintained;

(b)

A period of overlap for new and old satellite systems should be ensured that is long
enough to determine inter-satellite biases and maintain the homogeneity and consistency
of time-series observations;

(c)

Continuity of satellite measurements (i.e. elimination of gaps in the long-term record)
through appropriate launch and orbital strategies should be ensured;

(d)

Rigorous pre-launch instrument characterization and calibration, including radiance
confirmation against an international radiance scale provided by a national metrology
institute, should be ensured;

(e)

Onboard calibration adequate for climate system observations should be ensured and
associated instrument characteristics should be monitored;

(f)

The operational provision of priority climate products should be sustained, and peerreviewed new products should be introduced as appropriate;

(g)

Data systems needed to facilitate user access to climate products, metadata and raw
data, including key data for delayed-mode analysis, should be established and
maintained;

(h)

The use of functioning baseline instruments that meet the calibration and stability
requirements stated above should be maintained for as long as possible, even when such
instruments exist on decommissioned satellites;

(i)

Complementary in situ baseline observations for satellite measurements should be
maintained through appropriate activities and cooperation between space agencies and
owners of in situ networks;

(j)

Random errors and time-dependent biases in satellite observations and derived products
should be identified.
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APPENDIX 2.3. THE WMO ROLLING REVIEW OF REQUIREMENTS
1.

GENERAL

The Rolling Review of Requirements (RRR) compiles information on Members’ evolving requirements for
observations in WMO application areas (a list of which is available at https://community.wmo.int/rollingreview-requirements-process) that directly use observations; the extent to which current and planned
WIGOS component observing systems satisfy those requirements; guidance from experts in each
application area on gaps and priorities, in order to tackle the deficiencies and opportunities in WMO
observing systems; and plans for the future evolution of WIGOS component observing systems.
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The application areas are:
(a)

Global numerical weather prediction (GNWP);

(b)

High-resolution numerical weather prediction (HRNWP);

(c)

Nowcasting and very short-range forecasting (NVSRF);

(d)

Seasonal and interannual forecasting (SIAF);

(e)

Aeronautical meteorology;

(f)

Forecasting atmospheric composition;

(g)

Monitoring atmospheric composition;

(h)

Atmospheric composition for urban applications;

(i)

Ocean applications;

(j)

Agricultural meteorology;

(k)

Hydrology;

(l)

Climate monitoring (as undertaken through the Global Climate Observing System
(GCOS));

(m) Climate applications;
(n)

Space weather;

(o)

Climate science.

Note:
A detailed and up-to-date description of the RRR process is available on the WMO website at
https://community.wmo.int/rolling-review-requirements-process.

Observational requirements for WMO polar activities and the Global Framework for Climate Services
(GFCS) are also being considered.
An expert is identified for each application area to be the Point of Contact. This expert has a very important
role as the conduit to the RRR for input to and feedback from the entire stakeholder community for that
application area.
The nominated Points of Contact should coordinate with their application area community (technical
commission and WMO Programme or co-sponsored programme, as appropriate) as needed, in order to
perform the following tasks:
(a)

Investigate whether it is appropriate to represent the application area in several subapplications;

(b)

Submit the quantitative user observational requirements to the OSCAR/Requirements
database (see https://community.wmo.int/oscar-wmo-observational-requirements-andcapabilities), review these requirements and keep them up to date, making changes as
needed (the Points of Contact are provided with the required access rights);

(c)

Produce, review and revise the Statement of Guidance for their application area;

(d)

Review how cross-cutting activities (for example, those related to the cryosphere and
climate services) are taken into account in the user requirement database and in the
Statement of Guidance for the application area.
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Note:
The user requirements for observations, compiled through the RRR process, are stored and made available by
the WIGOS Information Resource (WIR, which includes the OSCAR/Requirements database) as described in detail in
Attachment 2.3.

The RRR process consists of four stages, as illustrated in the figure below ELEMENT REF: (Floating object):
1.

A review of technology-free (that is, not constrained by any particular type of observing
technology) user requirements for observations, within each of the WMO application
areas (see section 2.1);

2.

A review of the observing capabilities of existing and planned observing systems, both
surface- and space-based;

3.

A critical review, that is a comparison of requirements with the observing system
capabilities;

4.

A Statement of Guidance providing a gap analysis with recommendations on how to
address the gaps for each application area.

ELEMENT: Floating object (Automatic)
ELEMENT: Picture inline
Element Image: 1160_Att_2-3_Fig_en.eps
END ELEMENT

Schematic representation of the steps included in the RRR process
END ELEMENT

2.

REVIEW OF USER REQUIREMENTS FOR OBSERVATIONS

Notes:
1. This stage of the RRR is described briefly in section 2.1.
2.

3.

Regional associations examine and provide Points of Contact with additional details for the compiled user
requirements, taking into account the particular requirements of the Region and transboundary river basin
authorities.

REVIEW OF CURRENT AND PLANNED OBSERVING SYSTEM CAPABILITIES

Members shall take steps for collecting, reviewing, recording and making available information on
current and planned capabilities of observing systems.
Note:
Information on observing system capabilities is in the form of metadata and is to be made available for global
compilation according to the provisions of section 2.5.

4.

THE CRITICAL REVIEW

Note:
This WMO Programme activity proceeds with assistance from the Points of Contact of the application areas. It
compares the quantitative user observational requirements of each application area with the observing system
capabilities.

5.

STATEMENTS OF GUIDANCE

Notes:
1. The Statement of Guidance interprets the output of the critical review as a gap analysis and identifies priorities for
action: the most feasible, beneficial and affordable initiatives to deal with the identified gaps or shortcomings in
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WIGOS component observing systems for an application area. This draws on the subjective judgement and
experience of the Points of Contact, the experts and other stakeholders they consult within their application area.

2.

This stage of the RRR requires the Points of Contact to coordinate with their application area community and
stakeholders, as needed, in order to produce, review and revise the Statement of Guidance for the application
area.
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APPENDIX 2.4. THE WIGOS METADATA STANDARD
Note:
This appendix is designated as technical specifications in accordance with Resolution 12 (EC-68) – Fast-track
procedure for amendments to Manuals and Guides managed by the Commission for Basic Systems Observation,
Infrastructures and Information Systems.

1.

GENERAL

This appendix refers to the WIGOS Metadata Standard, which consists of the set of observational metadata
elements to be made available internationally, for the effective interpretation of observations from all
WIGOS component observing systems by their users. In this way, metadata users can access important
information about why, where and how an observation was made. Metadata also provide information on
the processing of the raw data and data quality. Note that WIGOS metadata, which are required from
specific components or subsystems, are detailed in sections 3–8 of this Manual.
The table below presents categories (or groups) of metadata, each containing one or more elements. Each
element is classified (using the same terminology as the International Organization for Standardization
(ISO)) as mandatory (M), conditional (C) or optional (O). In the table, the mandatory elements are shown in
bold and the conditional elements in italics.
A more detailed definition of each metadata element, together with notes and examples, and an
explanation of the conditions that apply to the conditional elements are specified in the WIGOS Metadata
Standard (WMO-No. 1192).
2.

MEMBERS’ OBLIGATIONS

Mandatory metadata elements shall always be made available. The content of the corresponding fields
shall never be empty: either the metadata value or, in specified cases, the reason for no-value shall be
made available.
Conditional metadata elements shall be made available when the specified condition or conditions are
met, in which case the content of the corresponding fields shall never be empty: either the metadata
value or the reason for no-value shall be made available.
Optional metadata elements should be made available, as they provide useful information that can help to
better understand an observation. These elements are likely to be important for a particular community,
but less so for others.
3.

ADOPTION THROUGH A PHASED APPROACH

Making WIGOS metadata available generates substantial benefits for Members, but developing the
capacity to make these metadata available requires a substantial effort on the part of (meta)data providers.
To help Members comply with reporting obligations, guidance material is provided in the Guide to the
WMO Integrated Global Observing System (WMO-No. 1165).

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

103

Moreover, a phased approach was adopted during the implementation period as shown in the table. All
Members are now expected to be compliant with the Standard in its entirety, however the three phases
may still be a helpful reference for those Members, or operators within Member countries, who are
developing their capacity to comply.
Elements emerging as being important for specific application areas or observing programmes will be
added to the standard as it evolves.
List of elements specified in the WIGOS Metadata Standard, and the historical phases of implementation
TABLE: Table shaded header with lines
Phase I

Phase II

Phase III

2016

2017–2018

2019–2020

Category
1. Observed variable

1-01 Observed variable –
measurand (M)

1-05 Representativeness (O)

1-02 Measurement unit (C)
1-03 Temporal extent (M)
1-04 Spatial extent (M)
2. Purpose of
observation

2-01 Application area(s) (O)

3. Station/

3-01 Region of origin of data (C)

3-04 Station/platform type (M)

platform

3-02 Territory of origin of data
(C)

3-08 Data communication method (O)

3-10 Station/platform cluster (O)

4-04 Events at observing facility (O)

4-01 Surface cover (O)

4-05 Site information (O)

4-02 Surface cover classification
scheme (C)

2-02 Programme/network
affiliation (M)

3-03 Station/platform name
(M)
3-06 Station/platform unique
identifier (M)
3-07 Geospatial location (M)
3-09 Station operating status
(M)
4. Environment

4-03 Topography or bathymetry
(O)
4-06 Surface roughness (O)
4-07 Climate zone (O)
5. Instruments and
methods of
observation

5-01 Source of observation (M)

5-11 Maintenance party (O)

5-04 Instrument operating status
(O)

5-02 Measurement/ observing
method (M)

5-12 Geospatial location (C)

5-06 Configuration of
instrumentation (C)

5-03 Instrument specifications
(O)

5-15 Exposure of instruments (C)

5-07 Instrument control schedule
(O)
5-08 Instrument control result (C)
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5-05 Vertical distance of sensor
(C)

5-09 Instrument model and serial
number (O)
5-10 Instrument routine
maintenance (O)
5-13 Maintenance activity (O)
5-14 Status of observation (O)

6. Sampling

6-03 Sampling strategy (O)

7. Data processing and
reporting

6-05 Spatial sampling resolution (O)

6-01 Sampling procedures (O)

6-07 Diurnal base time (C)

6-02 Sample treatment (O)

6-08 Schedule of observation
(M)

6-04 Sampling time period (O)
6-06 Temporal sampling interval
(O)

7-03 Temporal reporting
period (M)

7-02 Processing/analysis centre (O)

7-01 Data-processing methods and
algorithms (O)

7-04 Spatial reporting interval
(C)

7-06 Level of data (O)

7-05 Software/processor type and
version (O)

7-11 Reference datum (C)

7-09 Aggregation period (O)

7-07 Data format (O)

7-10 Reference time (O)

7-08 Version of data format (O)
7-12 Numerical resolution (O)
7-13 Timeliness (of reporting) (O)
7-14 Schedule of international
exchange (M)

8. Data quality

8-01 Uncertainty of measurement (O)
8-02 Procedure used to estimate
uncertainty (C)
8-03 Quality flag (O)
8-04 Quality flagging system (C)
8-05 Traceability (C)

9. Ownership and data
policy

9-02 Data policy/use
constraints (M)

10. Contact

10-01 Contact (nominated
focal point) (M)

9-01 Supervising organization (M)
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APPENDIX 2.5. THE EIGHT PRINCIPLES OF QUALITY MANAGEMENT OF
THE WMO QUALITY MANAGEMENT FRAMEWORK APPLIED TO WIGOS
1.

User and client focus

Members should identify, document and understand the current and future needs of their users and clients
for meteorological, climatological, hydrological, marine and related environmental observations.
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Note:
The means to achieve this includes participation in and application of the WMO Rolling Review of
Requirements (RRR) (see section 2.2.4 and Appendix 2.3).

2.

Leadership

Members should clearly define the goals and directions of their observing systems, and create an
environment in which staff are encouraged to work towards those goals.
Note:
The relevant WMO technical commissions provide technical guidance and leadership for the
implementation of WIGOS. They provide information on WIGOS goals and directions, and stimulate the active
involvement of technical experts from Member countries.

3.

Involvement of experts

Experts from Member countries should be fully involved in the implementation of regulations pertaining to
WIGOS quality management.
4.

Process approach

Members should adopt a process-based approach to management of observing systems.
5.

System approach to management

Members should identify, understand and manage WIGOS component observing systems as sets of
processes that may be operational, scientific or administrative, with the overall objective of producing the
required observation outputs.
6.

Continual improvement

Members should ensure that continual improvement is an integral and permanent aspect of WIGOS
component observing systems and is implemented through a range of processes and activities that include
active participation in the WMO RRR; auditing of observing systems and sites; data quality monitoring and
evaluation; and routine consultation with, and review of feedback from, WIGOS users and application
areas, primarily through the WMO RRR.
Note: The outcome is the improvement of either the quality of observations or the efficiency of observing systems.

7.

Factual approach to decision-making

Members should ensure that decisions, requirements and regulations associated with the design,
development, implementation, operation, maintenance and evolution of WIGOS component observing
systems are based on scientifically, factually and analytically derived information.
Note:
The above-mentioned information is available to Members through tools such as the WMO RRR, the
WIGOS Information Resource (WIR), the Observing Systems Capability Analysis and Review (OSCAR) tool, and
through WMO endorsed planning documents such as the Implementation Plan for the Evolution of Global Observing
Systems (EGOS-IP) (WIGOS Technical Report No. 2013-4). For further information see section 2.2.4, Appendix 2.3
and Attachment 2.3.

8.

Mutually beneficial supplier relationships

Members should share with each other and with suppliers information and results of tests, trials and
intercomparisons of instruments and systems, for the mutual benefit of both WIGOS and suppliers.
Note:
Suppliers of instruments, systems and related products should be evaluated and selected on the basis of
their ability to meet requirements and the past performance of their products and services.
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ATTACHMENT 2.1. SPECIAL OBSERVATIONS IN EXTRAORDINARY
CIRCUMSTANCES
1.

GENERAL

In some WMO application areas, the requirements for observations change as circumstances change. The
circumstances might be a brief period of extreme, unexpected or dangerous conditions, or a longer-lasting
event such as volcanic activity, a tropical cyclone or an environmental emergency such as a nuclear
accident. Seasonal changes also allow Members to achieve efficiencies by adapting to changing
requirements. The requirements might be for additional times/frequency of observations, additional spatial
location or resolution, or the inclusion of additional meteorological and non-meteorological variables.
There might also be additional reporting requirements.
In some cases, special observations might be primarily designed for use in numerical weather prediction
(NWP) by targeting sensitive areas during a specific weather event. Research carried out within The
Observing System Research and Predictability Experiment (THORPEX) found that improving forecasts of
tropical cyclone tracks can have positive impacts. In other cases, special observations might be primarily
designed for use in other (non-NWP) modes of analysis and decision support.
2.

SPECIAL OBSERVATIONS FOR TROPICAL CYCLONES

2.1

Aircraft weather reconnaissance flights

Members are encouraged to organize and share observations from aircraft weather reconnaissance flights
for the analysis and prediction of developing or threatening tropical cyclones. Flight times and frequency
should be selected to best supplement other upper-air and surveillance information.
These observations should include:
(a) Altitude and position of aircraft;
(b) Observations made at frequent intervals during a horizontal flight at low level;
(c) Observations made during flights at higher levels, as near as possible to standard isobaric
surfaces;
(d) Vertical soundings, either by aircraft or by dropsonde.

The meteorological variables to be observed should include:
(a) Atmospheric pressure at which the aircraft is flying;
(b) Air temperature;
(c) Humidity;
(d) Wind (type of wind, wind direction and speed);
(e) Present and past weather;
(f)

Turbulence;

(g) Flight conditions (cloud amount);
(h) Significant weather changes;
(i)

Icing and contrails.
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Note that “type of wind” refers to how the wind was determined and whether it was a mean or a spot
wind.
2.2

Other observations

Surface marine observations and sub-surface ocean temperature and salinity measurements are also very
useful for predicting the track and intensity of tropical cyclones.
References for other special observations during tropical cyclones will be provided in a future edition of this
Manual.
3.

SPECIAL OBSERVATIONS FOR ENVIRONMENTAL EMERGENCY RESPONSE ACTIVITIES

The meteorological and non-meteorological (for example, radiological, sulphur dioxide, particulates, etc.)
observational data requirements listed below have to be met to enable the designated Regional Specialized
Meteorological Centres (RSMCs) to provide Members with transport model products for an environmental
emergency response. These observational data, particularly at or near the site of an accident, are also
needed by Members so that they may take appropriate preventive and remedial action in case of release
into the environment. In the case of a nuclear emergency, data should be made available promptly in
accordance with the Convention on Early Notification of a Nuclear Accident (Article 5 (e)).
A.

Meteorological data requirements

(1) The data needed to run transport models are the same as those specified for the
production of weather forecasts based on numerical weather prediction models, and are
given in the Manual on the Global Data-processing and Forecasting System (WMO-No.
485), 2.2.2.7, for nuclear environmental emergency response, and 2.2.2.8, for nonnuclear environmental emergency response.
(2) Additional data1 from the accident site2 and potentially affected area3 are desirable, and
should be available to the designated RSMC to improve the quality of information about
the transport of pollutants. These should include:
(a) Wind, temperature and humidity, upper-air data;
(b) Precipitation (type and amount);
(c) Surface-air temperature;
(d) Atmospheric pressure;
(e) Wind direction and speed (surface and, in the case of a nuclear power plant, stack
height);
(f)

Humidity.

1

The words “additional data” are used with their usual meaning and not as in Resolution 40 (Cg-XII).

2

Due to the wide variety of nuclear accidents, a precise definition of “accident site” is not possible. The
accident site should be understood as the location where the accident occurs and the immediate
surroundings within a range of a few kilometres.

3

The area potentially affected depends on the state and evolution of the atmosphere over an extended
area around the accident site, as well as on the nuclear event itself, and so it cannot be precisely
defined in advance. The “potentially affected area” should, therefore, be understood as the area where
(according to the information available, including the air transport pollution products, if already known)
the nuclear pollutants are likely to be transported in the air or on the ground at a significant level over
the natural (background) radioactivity. Advice on the extent of the potentially affected area may be
obtained from the RSMC concerned as well as national authorities.
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(3) The following systems should be in place to provide the data needed from the accident
site in combination, as necessary and (when) possible:
(a) In an emergency, at the stations closest to and up to 500 km from the site of the
accident, the frequency of observations should be increased to at least every hour for
the duration of the emergency. Stocks of consumables should be stored for use in an
emergency;
(b) In the case of a nuclear power plant, at least one radiosonde station should be
located at a suitably safe distance, to enable continued operation in an emergency
and to provide data representative of conditions at or near the accident site;
(c) In the case of a nuclear power plant, at least one surface station should be located at
the site or, if this is not possible, at a nearby site. It should be convertible to an
hourly automated mode for both operations and telecommunications in case of
emergency;
(d) Additional information should be provided at or near the accident site by
instrumented towers or masts (up to 100 m), where available, and by conventional
or Doppler radars, SODARs, profilers, and boundary layer sondes, all with automatic
transmission of data.
(4) The data needed from the potentially affected area should be provided as follows:
(a) All upper-air stations within the potentially affected area should make observations
every six hours for the duration of the emergency;
(b) Where possible, one or more additional observing systems (including wind profilers
and mobile radiosounding equipment) and ascent/descent data from aircraft should
be provided;
(c) All surface (land and marine) stations/platforms within the potentially affected area,
including those that do not normally exchange data internationally, should provide
observational data to designated RSMCs. These include marine platforms and buoys
because they can provide coverage of sea areas;
(d) A series of best estimates of precipitation should be made by combining information
from direct measurements (automated or manual) of surface stations, composite
radar information extending over the whole WMO Region and satellite-derived data.

B.

Non-meteorological data requirements

(1) In case of emergency, non-meteorological data to be provided to designated RSMCs from
the accident site should include:
(a) Start of release (date and time);
(b) Duration;
(c) Radionuclide species (nuclear emergency) and type of pollutant (non-nuclear
emergency);
(d) Total release quantity or pollutant release rate;
(e) Effective height of release.

Point (a) is necessary for running transport models, while (b), (c), (d) and (e) are desirable additional data.
(2) In order to calibrate and validate the atmospheric transport model forecasts, data from
potentially affected areas are needed. The most suitable data are:
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Nuclear emergency:
(a) For each isotope, concentration (Bq/h) and, if available, time-integrated air
concentration;
(b) Total deposition.
Non-nuclear emergency:
This will depend on the pollutant and the nature of the release but, typically,
measurements of the concentration would be appropriate.
(3) The required data from the accident site and potentially affected area may be obtained by
the following means:
(a) Fixed monitoring stations;
(b) Mobile surface units;
(c) Sounding; or
(d) Instrumented aircraft.

The frequency of non-meteorological observations should be increased to at least once per hour.
C.

Exchange of meteorological and non-meteorological data

(1) Non-meteorological data and, to some extent, additional meteorological data are likely to
be provided by non-meteorological national authorities. The National Meteorological or
Hydrometeorological Services (NMSs) should encourage the provision of these data by
non-meteorological agencies/operators to National Meteorological Centres (NMCs) for
onward transmission to their associated RSMCs.
(2) For the exchange of relevant meteorological and non-meteorological (radiological) data, a
complete list of abbreviated heading bulletins, including all the regional meteorological
and radiological observations, should be sent by Members to the Secretariat for insertion
into Weather Reporting (WMO-No. 9), Volume C1 – Catalogue of Meteorological Bulletins.
(3) In case of environmental emergencies, all relevant observational (meteorological and nonmeteorological) data should be transmitted to both RSMCs and NMSs through the WMO
Information System (WIS) as quickly as possible. In the case of a nuclear emergency,
radiological data available in the early phase of a nuclear accident that can help
characterize the accident (containment radiation reading, on-site radiation levels, etc.)
should be provided by national authorities to the International Atomic Energy Agency
(IAEA) as soon as is practicable via the most reliable means of communication. The IAEA
will verify and assess the information, and then provide these data to the appropriate
RSMCs.
(4) End-to-end testing of procedures for data acquisition, quality control and communication,
and product dissemination should be carried out periodically to ensure system
performance.

4.

SPECIAL OBSERVATIONS IN THE EVENT OF VOLCANIC ACTIVITY

Requirements in the event of volcanic activity potentially hazardous to aviation should be related to the
observational data needed by Members for taking appropriate action; these data are specified below.
The International Airways Volcano Watch (IAVW) is coordinated and developed by the International Civil
Aviation Organization (ICAO) Secretariat with the assistance of ICAO Meteorology Panel. The Handbook on
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the International Airways Volcano Watch (IAVW) (ICAO Doc 9766-AN/968) describes the operational
procedures and the contact list for the implementation of the IAVW in the event of pre-eruption volcanic
activity,4 volcanic eruptions and volcanic ash clouds.
A.

Meteorological data requirements

The data needed to run transport models are the same as specified for the production of weather forecasts
based on numerical weather prediction models, and are given in the Manual on the Global Data-processing
and Forecasting System (WMO-No. 485), 2.2.2.8.
(1) Additional data5 are desirable from the area in the vicinity of the volcano and should be
made available to the designated Meteorological Watch Offices and Volcanic Ash Advisory
Centre (VAAC)6 to improve the quality of information about the transport of volcanic ash.
These data are the same as specified for the special observational requirements for
environmental emergency response activities, and are given in this Attachment, section 3.
(2) Imagery data from geostationary and polar-orbiting satellites are required by the
designated VAAC to ascertain whether a volcanic ash cloud is identifiable and to
determine its extent (vertical and horizontal) (see the Handbook on the International
Airways Volcano Watch (IAVW) (ICAO Doc 9766-AN/968), Part 4. These data are also
required to validate the transport model trajectory forecast and to determine when the
volcanic ash has dissipated. The imagery data should:
(a) Be multi-spectral, covering visible and infrared wavelengths;
(b) Have adequate spatial resolution to detect small volcanic ash clouds (5 km or less);
(c) Have global coverage to provide data for all the VAACs;
(d) Have a frequent repeat cycle (30 minutes or less for the detection of volcanic ash
and at least every six hours for the tracking of volcanic ash for transport model
validation) (see Handbook on the International Airways Volcano Watch (IAVW) (ICAO
Doc 9766-AN/968), sections 4.5.1 (d) and 4.6.1 (d) and (e);
(e) Be processed and delivered to the VAAC with minimal delay.
(3) Additional satellite data that can assist in the detection of pre-eruption volcanic activity, a
volcanic eruption, or a volcanic ash cloud should be made available to the designated
VAAC. These may include satellite data that can be used to detect volcanic hot-spots or
sulphur dioxide emissions.
(4) Data obtained from surface-based radar within range of the volcano should be made
available to the designated VAAC. These data can be used to detect the presence of a
volcanic ash cloud and measure its height.

B.

Non-meteorological data requirements

(1) The occurrence of pre-eruption volcanic activity, volcanic eruptions and volcanic ash
clouds, because of the potential hazard to aviation, should be reported without delay to
the designated Area Control Centres, Meteorological Watch Offices and VAAC, as
described in the Handbook on the International Airways Volcano Watch (IAVW) (ICAO Doc

4

Pre-eruption volcanic activity in this context means unusual and/or increasing volcanic activity, which
could presage an eruption.

5

The words “additional data” are used with their usual meaning and not as in Resolution 40 (Cg-XII).

6

Volcanic Ash Advisory Centres are designated by ICAO in coordination with WMO to issue advisories on
the presence of volcanic ash and its forecasted trajectory.
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9766-AN/968). The report, in plain language, should be made in the form of a volcanic
activity report comprising the following information, if available, in the order indicated:
(a) Message type: VOLCANIC ACTIVITY REPORT;
(b) Station identifier, location indicator or name of station;
(c) Date/time of message;
(d) Location of volcano and name, if known;
(e) Concise description of event including, as appropriate, level of intensity of volcanic
activity, occurrence of an eruption and its date and time, and existence of a volcanic
ash cloud in the area (with the direction of ash cloud movement and height, as best
estimated).
(2) Available geological data that indicates the occurrence of pre-eruptive volcanic activity or
a volcanic eruption should be passed immediately to the designated Area Control Centres,
Meteorological Watch Offices and VAAC (see the Handbook on the International Airways
Volcano Watch (IAVW) (ICAO Doc 9766-AN/968), section 4.1.1 (d)). These data include:
(a) Vulcanological observations;
(b) Seismological activity reports.
(3) Pilot reports of pre-eruption volcanic activity, volcanic eruptions and volcanic ash clouds
should be sent without delay to the designated Area Control Centres, Meteorological
Watch Offices and VAAC (See the Handbook on the International Airways Volcano Watch
(IAVW) (ICAO Doc 9766-AN/968), section 4.1.1 (d)).

C.

Exchange of meteorological and non-meteorological data

The exchange of all the above data is described in the Handbook on the International Airways Volcano
Watch (IAVW) (ICAO Doc 9766-AN/968).
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ATTACHMENT 2.2. WIGOS STATION IDENTIFIERS
1.

STRUCTURE OF WIGOS STATION IDENTIFIERS

Figure 1 shows the structure of the WIGOS station identifier. The description of each component is given in
the table below.
TABLE: Table with lines
WIGOS station identifier series

Issuer of identifier

Issue number

Figure 1. Structure of the WIGOS station identifier
Component parts of the WIGOS station identifier
TABLE: Table horizontal lines

Local identifier
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Component

Initial range – series 0
(stations)

Description

WIGOS station identifier series

This is used to distinguish between different systems for allocating identifiers.
It allows future expansion of the system so that entities do not have to be
issued with new identifiers if the structure of the WIGOS station identifiers
proves unable to meet future requirements. Different values of the WIGOS
station identifier series may correspond to different structures of the
identifier. Initial permitted range: 0-14.

0

Issuer of identifier

A number that is used to distinguish between identifiers issued by different
organizations. It is allocated by WMO to ensure that only one organization
can create a given WIGOS station identifier.

0-65534

Issue number

A number that an organization responsible for issuing an identifier may use
to ensure global uniqueness of its identifiers. For example, allocating one
issue number for hydrological stations and another for voluntary climate
observing stations would enable the managers of the two networks to issue
local identifiers independently without needing to check with each other that
they were not duplicating identifiers.

0-65534

Local identifier

This is the individual identifier issued for each entity. An organization issuing
identifiers must ensure that the combination of issue number and local
identifier is unique; in that way global uniqueness is guaranteed.

16 alphanumeric
characters

Notes:
1. The structure of WIGOS station identifiers has been designed to be general enough to identify other entities, such
as individual instruments; however, this has not yet been implemented.
2.

Although the table proposes initial ranges of permitted values of the components that make up a WIGOS station
identifier, future changes in requirements may result in these ranges being increased. Information technology
systems must, therefore, be designed to process identifiers whose components are of different lengths. BUFR
encodings will need to be prepared for WIGOS station identifiers to allow efficient representation and these may
use code lists to represent components of the identifier that are shared by many entities. Currently, WIGOS
station identifier = 0.

3.

Alphanumeric characters are the set of 62 characters including all the uppercase letters from A to Z, all the
lowercase letters a-z and all the digits from 0 to 9. Symbols and special characters are not allowed in the set of
alphanumeric characters to be used for the local identifier.

2.

NOTATION FOR THE WIGOS STATION IDENTIFIER

The convention for writing WIGOS station identifiers (in the context of WIGOS) is:
<WIGOS station identifier series>-<issuer of identifier>-<issue number>-<local identifier>
Here is an example of a WIGOS station identifier:
TABLE: Table with lines
WIGOS station identifier series

Issuer of identifier

Issue number

Local identifier

0

513

215

5678

which would be written as 0-513-215-5678.
3.

REPRESENTING THE WIGOS STATION IDENTIFIER IN CONTEXTS OUTSIDE WIGOS

The following convention (Figure 2) should be used to represent the WIGOS station identifier outside
WIGOS or to show the relationship between the WIGOS station identifier and an identifier that has been
defined in a different context:
TABLE: Table with lines
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WIGOS supplementary identifier

Figure 2. Structure of an extended WIGOS station identifier
Both the int.wmo.wigos and the WIGOS supplementary identifier elements are optional.
int.wmo.wigos
The first component of the extended WIGOS station identifier (int.wmo.wigos) allows it to be recognized as
a WIGOS station identifier when used in contexts where it may be unclear what type of identifier is being
used. This is optional and need not be represented in BUFR, because the entries for the WIGOS station
identifier provide this information;
WIGOS station identifier
The second component (WIGOS station identifier) is defined above. Within a WIGOS context it is the only
component of the WIGOS station identifier that is always required;
WIGOS supplementary identifier
The final component (WIGOS supplementary identifier) is optional and is used to associate identifiers
issued using other systems with the WIGOS unique identifier. A single WIGOS station identifier may be
associated with many WIGOS supplementary identifiers (such as an observing site that is used for both
synoptic and aviation reporting), and a WIGOS supplementary identifier may be associated with many
WIGOS unique identifiers (such as a World Weather Watch drifting buoy identifier that has been issued to
many drifting buoys). In BUFR, this would be indicated by a specific table entry (such as IIiii for World
Weather Watch station identifier).
Note:
If the above example of a WIGOS station identifier (0-513-215-5678) was also associated with an
identifier (MYLOCATION) issued by another authority, a valid extended WIGOS station identifier would be
int.wmo.wigos-0-513-215-5678-MYLOCATION.

4.

ENTITIES RECOGNIZED AS ISSUERS OF IDENTIFIERS

The following entities are recognized as “Issuers of WIGOS Station Identifiers” (or WSI Issuers)
with delegated authority to issue WSIs for observing stations that contribute to a WMO or cosponsored programme on behalf of Members. Where there is a Member with a geographic area
of responsibility, the Member should be first requested to issue a WSI for the station. If the
Member does not provide a WSI, or does not reply, the WSI Issuer for the
programme/organization concerned will issue the WSI
(1)

The Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO);

(2)

The relevant authority for the observing component of the Global Atmosphere Watch
(GAW);

(3)

The relevant authority for the observing component of the Global Cryosphere Watch
(GCW);

(4)

The relevant authority for the Global Climate Observing System (GCOS) Reference UpperAir Network (GRUAN);

(5)

The WMO Radar Database (WRD), hosted by the Turkish State Meteorological Service
(TSMS);

(6)

The Copernicus Climate Change Service (C3S) operated by the European Centre for
Medium-Range Weather Forecasts (ECMWF), on behalf of the European Union, under
contract “311a Lot 2: Global Land and Marine Observations Database”.
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These WSI issuers will be given a distinct Issuer of Identifier code, for the second block in the
WSIs structure, that clearly distinguishes them from those WSIs nationally issued by the
Permanent Representatives of Members with WMO.

The relevant procedures for each entity mentioned above are described in the Guide to the WMO
Integrated Global Observing System (WMO-No. 1165).

SECTION: Chapter
Chapter title in running head: 2. COMMON ATTRIBUTES OF WIGOS COMPONENT…

ATTACHMENT 2.3. THE WIGOS INFORMATION RESOURCE
1.

PURPOSE

The WIGOS Information Resource (WIR) is a tool designed to provide WIGOS stakeholders (observing
network decision-makers, managers, supervisors, implementation coordination groups and observational
data users) with all relevant information on the operational status and evolution of WIGOS and its
observing components, and their capabilities to meet the user observational requirements of the WMO
application areas; the operational requirements of WIGOS, including standard and recommended practices
and procedures; and on best practices and procedures used in the WIGOS framework. The WIR serves a
number of purposes and brings the following benefits to WMO Members:
(a) General information on WIGOS, its benefits to Members and the impact on Members of
addressing WIGOS requirements;
(b) An overall description of the WIGOS component observing systems that are currently in
place (list of observing networks, stations, their characteristics (metadata) including
information on the observational products they deliver);
(c) Monitoring of the evolution of the observing systems to ascertain their progress in terms
of the initial plans;
(d) An outline of existing national and regional plans for evolution of WIGOS component
observing systems;
(e) Help, for Members and those in charge of designing and implementing observing
networks, in understanding the requirements for the relevant observing systems,
including standard and recommended practices and procedures and user observational
requirements, in order for them to make appropriate decisions;
(f)

Assistance for Members in identifying observational gaps through critical review and in
conducting network design studies, in order for them to address those gaps;

(g) Help for Members in grasping the full potential of the current observing systems, including
those operated by partner organizations, with regard to the WMO application areas, in
order to enhance: (a) the scope and availability of observations made by specific
observing stations; (b) collaboration; (c) data sharing; and (d) data exchange;
(h) Immediate access for data users to the list of WIGOS component observing systems and a
basic set of observational metadata for each (specified by WMO Technical Regulations),
with links to the appropriate national databases, where these exist, which contain more
detailed information;
(i)

Guidance for developing countries on observing network implementation, providing them
with tools they can readily use to document their own observing systems (for example, by
using the Observing Systems Capability Analysis and Review (OSCAR) tool of the WIR,
they would not need to develop a national database);
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A mechanism for matching specific needs (capacity building, closing gaps, etc.) with
resources (via knowledge sharing, donor contributions, etc.).

Notes:
1. The term observing station refers to any type of observing site, station or platform relevant to WIGOS, whether
they are surface-based or space-based, on land, at sea, in a lake, river or in the air, fixed or mobile, and making
in situ or remote observations.
2.

2.

Gaps are expressed in terms of required space and time resolution, observing cycle, timeliness and uncertainty for
the WMO application areas.

THE OBSERVING SYSTEMS CAPABILITY ANALYSIS AND REVIEW TOOL

The Observing Systems Capability Analysis and Review tool of the WIR is a key source of information for
WIGOS metadata. The surface- and space-based components of OSCAR are intended to record observing
platform/station metadata, according to the WIGOS Metadata Standard described in the present Manual
and in the WIGOS Metadata Standard (WMO-No. 1192), and to retain a record of the current and historical
WIGOS metadata.
The space-based component of OSCAR has a long history which precedes the development of the WIGOS
Metadata Standard; therefore, while it strives to achieve consistency, there will be some differences
between its structure and the Standard.
The third component of OSCAR is the database of user requirements for observations. It contains the
technology-free requirements of each WMO application area. Requirements for geophysical variables are
expressed in terms of six criteria: uncertainty, horizontal resolution, vertical resolution, observing cycle,
timeliness and stability (where appropriate).
The requirements are regularly reviewed by groups of experts nominated by these organizations and
programmes. For WMO, this process is conducted by the Inter-Programme Expert Team on Observing
System Design and Evolution (IPET-OSDE) and its designated focal points for each of the application areas.
3.

MANAGEMENT OF THE OBSERVING SYSTEMS CAPABILITY ANALYSIS AND REVIEW TOOL

The management of OSCAR (for example, its functional specifications and their evolution) and its
components is overseen by the WMO Secretariat in liaison with relevant expert groups and bodies, and in
accordance with the WIGOS standards that have been agreed upon and recommended practices and
procedures.
4.

CONTENT MANAGEMENT OF THE OBSERVING SYSTEMS CAPABILITY ANALYSIS AND REVIEW
TOOL

The WIGOS metadata are under the authority of the Permanent Representatives with WMO.
The operator of OSCAR will collect feedback from Members on noted discrepancies, possible errors and
required changes, so that the information content of OSCAR reflects the reality of the surface- and spacebased capabilities of the observing platforms/stations they operate, including instrument and
platform/station metadata.
The WMO Secretariat is responsible for coordinating management of the information content of OSCAR,
with assistance from designated experts and focal points.
Current information can be found at https://community.wmo.int/oscar and
https://community.wmo.int/oscar-wmo-observational-requirements-and-capabilities.
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ATTACHMENT 2.4. THE WIGOS DATA QUALITY MONITORING SYSTEM
The WIGOS Data Quality Monitoring System (WDQMS) consists of:
-

The WIGOS Quality Monitoring Function;

-

The WIGOS Evaluation Function;

-

The WIGOS Incident Management Function.

These three functions define the scope of WDQMS.
ELEMENT: Picture inline
Element Image: 1160_Att_2-4_Fig_en.eps
END ELEMENT

The high-level WDQMS functional diagram
Entities or bodies undertaking WDQMS functions
The WDQMS functions can be undertaken by one, two or three separate bodies: the number of bodies may
vary depending on the WIGOS observing component being considered. These bodies will be known as the
WIGOS Quality Monitoring, the WIGOS Evaluation and the WIGOS Incident Management Centres,
respectively.
In the case of the land stations of GOS, the WIGOS Evaluation Function and Incident Management Function
will be undertaken by Regional WIGOS Centres (RWC)7 to cover a whole WMO Region or a subregion.
Where a quality monitoring, evaluation or incident management function is best undertaken on a global
basis, for example, for ozone observations, a thematic or global centre or centres8 should be established.
The exact nature of the configuration of the three functions and the selection of global or regional centres
will be most strongly informed by the common operating practice implemented within that sub-component
of the WIGOS observing components and co-sponsored observing systems.
The WIGOS Quality Monitoring Function
The WIGOS Quality Monitoring Function will:
-

Compare the observational data received at the WIGOS Quality Monitoring Centre 9 against
agreed user requirements for observational data. These agreed requirements will include
availability, timeliness of delivery and observational data quality, including completeness;

-

Require access to the official sources of observational metadata, for example,
OSCAR/Surface for the surface-based observations, for the internationally exchanged
observations that will be assessed;

7

Further guidance on WDQMS is provided in the Guide to the WMO Integrated Global Observing System
(WMO-No. 1165), Chapter 8.

8

Thematic or global WIGOS centre (T/GWC): a WMO centre (physical, virtual or distributed) in charge of
one or more of the WDQMS functions with a global scope for a specific WIGOS observing
system/component.

9

WIGOS quality monitoring centre (WQMC): a WMO centre (physical, virtual or distributed) in charge of
the WIGOS Quality Monitoring Function with a global or regional scope for one or more WIGOS
observing systems/components.
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-

Generate reports of results of comparisons of the received data with the expected
availability, timeliness and observational quality criteria. These reports will be in predefined formats following agreed generation and dissemination criteria;

-

Publish the reports generated, in the context of agreed data access rules;

-

Generate statements of fact based on data and evidence rather than subjective
judgements on observing system performance.
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The WIGOS Evaluation Function
The WIGOS Evaluation Function:
-

Will take the outputs of the WIGOS Quality Monitoring Function and any other relevant
information to check them in context and determine if there is an issue with the
observational data received at the WIGOS Quality Monitoring Centre or some other
component of WIGOS, such as the metadata records held in OSCAR/Surface;

-

May also act on information supplied from other sources, such as the WMO Information
System (WIS) or individual Members, and may use that information and other sources to
determine if an issue exists;

-

Will use agreed business rules to determine if any issues identified require an incident to
be raised with the appropriate operating authority (data providers) for the observational
data;

-

Will pass the request for an incident to be raised, along with all the supporting
information, to the Incident Management Function for implementation;

-

Will compile routine reports on the quality of the observational data received by the
WIGOS Quality Monitoring Function for the operating authorities and data users. The
frequency of this reporting will vary depending on the specific WIGOS component
observing system under consideration.

The WIGOS Incident Management Function
The WIGOS Incident Management Function will:
-

Flag an incident in accordance with a request from the WIGOS Evaluation Function,
forward the Incident Ticket thus generated, with all appropriate additional information, to
the relevant observing system operating authority, and track progress in the incident
investigation and resolution;

-

Support, as appropriate, the observing system operating authority during investigation
and resolution of the incident;

-

Maintain a record of all incidents raised and the activities undertaken to resolve the
incidents, making this information available to Members as a knowledge base for future
incident resolution;

-

Make available to the observational data users information about progress in the
investigation and resolution of incidents.

Operating practices for WDQMS and its functions
To ensure consistency of quality monitoring, evaluation and incident management action, compliance with
the operating practices and procedures associated with the WDQMS will need to be carefully monitored.
Operating practices and procedures to be followed by the quality monitoring centres will be developed by
the working entity in charge of WDQMS.
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Operating practices and procedures to be followed by a Regional WIGOS Centre (RWC) will be developed by
the respective regional association or respective RWC oversight bodies.
Operating practices and procedures to be followed by thematic or global centres will be developed by their
oversight or governance bodies.
Technical Guidelines for Regional WIGOS Centres on the WIGOS Data Quality Monitoring System (WMO-No.
1224) provides detailed technical guidance for RWCs to run the operational activities related to the
WDQMS, specifically for the surface stations of the Global Observing System (GOS) located on land (on the
territories of Members of WMO regional associations).
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3. ATTRIBUTES SPECIFIC TO THE SURFACE-BASED SUBSYSTEM OF
WIGOS
3.1

REQUIREMENTS

Note:
The user observational requirements of WMO application areas are expressed in a technology-free manner,
hence they apply to all of WIGOS, not to any specific subsystem. The provisions of section 2.1 apply across all WIGOS
subsystems.

3.2

DESIGN, PLANNING AND EVOLUTION

3.2.1

Composition of the surface-based subsystem of WIGOS

3.2.1.1
The WIGOS surface-based subsystem shall be composed of surface stations within the
component networks (GOS, GAW, WHOS, GCW).
Notes:
1. A prominent element of the WIGOS surface-based subsystem is the Regional Basic Observing Network (RBON) as
described in 3.2.3. Other elements generally exist within one of the component networks as described in sections
5–8.
2.

Information regarding the current capabilities of the surface-based subsystem is to be available through OSCAR at
https://community.wmo.int/oscar and https://community.wmo.int/oscar-wmo-observational-requirements-andcapabilities. This information includes the list of surface stations/platforms that compose the WIGOS surfacebased subsystem.

3.2.2

Global Basic Observing Network

Note:

This section will be developed on the basis of Resolution 34 (Cg-18) – Global Basic Observing Network.

3.2.2.1
The Global Basic Observing Network (GBON) shall be a subset of the surfacebased subsystem of WIGOS, used in combination with the space-based subsystem and
other surface-based observing systems of WIGOS, to contribute to meeting the
requirements of Global NWP, including reanalysis in support of climate monitoring.
3.2.2.2

Members shall establish and manage the GBON.

Notes:
1.

Global NWP provides an essential backbone for all products and services provided by all WMO Members. The
geographically relevant component of the GBON provides an essential base component within each Regional Basic
Observing Network (see 3.2.3 below).

2.

GBON is based on a global design and the implementation is monitored globally.
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3.

GBON is designed to respond primarily to those Global NWP requirements that are currently not met, or not fully
met, by space-based systems.

4.

The specification for GBON is laid out in provisions 3.2.2.7 - 3.2.2.20. These are derived from the observational
requirements for Global NWP that are recorded in the OSCAR/Requirements database together with an analysis
of the operational technologies for collecting such observations and availability of observations from other
sources. The technical assessment is conducted for the World Meteorological Congress by the Commission for
Observation, Infrastructures and Information Systems (INFCOM).

5.

The list of GBON stations/platforms is drawn from the list of all available stations/platforms in the WIGOS as
registered in OSCAR/Surface by the Members. The identification of the subset to be proposed for GBON
designation is based on the specification of GBON listed below. The list of GBON stations/platforms is elaborated
in collaboration between the Members and INFCOM.

3.2.2.3
Members
shall
maintain
the
continuous
operation
stations/platforms that are designated as contributors to GBON.

of

those

Note: The designation process is defined in 3.2.2.22-3.2.2.23 below and further detailed in the Guide to the WMO
Integrated Global Observing System (WMO-No. 1165).

3.2.2.4
Members shall strive to design, install, manage, and operate stations within
their networks in an environmentally sustainable fashion.
3.2.2.5
Members shall make available internationally through WIS all GBON
observations in real time or near-real time. according to the overall WMO data policy.
3.2.2.6
If a Member finds that the horizontal resolution required according to one
or more of provisions 3.2.2.7 - 3.2.2.18 is not practically achievable for the observing
network within parts of their territory, e.g. in uninhabited and remote areas, the
Member shall inform the Secretary-General of the reasons as per Article 9(b) of the
WMO Convention, and paragraph 6 of “GENERAL PROVISIONS”.
3.2.2.7
Members shall maintain the continuous operation of a set of surface land
observing stations/platforms that observe, at a minimum, atmospheric pressure, air
temperature, humidity, horizontal wind, precipitation and snow depth, located such
that the GBON has a horizontal resolution of 200 kilometres or higher for all of these
variables, with an hourly frequency.
Notes:
1.

The precipitation observation means an hourly accumulation.

2.

The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume II provides details on measurement
of snow.

3.

A horizontal resolution of 200 km or higher means that stations/platforms are spaced not more than 200 km
apart on average.

4.

Many manual stations/platforms observe less frequently than hourly; these nevertheless provide a valuable
contribution to the GBON.

5.

The provisions do not imply that every station/platform must measure all the variables listed, but that the network
as a whole delivers observations at the required horizontal resolution for all the variables.

3.2.2.8
Members should operate surface land observing networks/platforms at horizontal
resolutions of 100 km or higher.
3.2.2.9
Where Members operate networks as described in 3.2.2.7 and 3.2.2.8,
Members shall make the observations of these networks available internationally
according to 3.2.2.5.
3.2.2.10 Members shall maintain the continuous operation of a set of surface marine
meteorological observing stations/platforms within their Exclusive Economic Zone
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that observe, at a minimum, atmospheric pressure and sea surface temperature
located such that where opportunity exists, GBON has a horizontal resolution of 500
kilometres or higher, over the marine areas of their jurisdictions, for these variables,
with an hourly frequency.
Note: For Small Island Developing States where the surface area of the Exclusive Economic Zone is significantly larger
than the land surface area, the provision applies to the entirety of the area of observing responsibility.

3.2.2.11 Members should facilitate other Members to make surface marine meteorological
observations within their Exclusive Economic Zone, subject to the data being shared
internationally according to 3.2.2.5.
3.2.2.12 Members shall maintain the continuous operation of a set of upper-air
stations/platforms over land that observe, at a minimum, temperature, humidity and
horizontal wind, with a vertical resolution of 100 m or higher, twice a day or better,
up to a level of 30 hPa or higher, located such that GBON has a horizontal resolution
of 500 kilometres or higher for these observations.
Notes:
1.

Radiosonde systems currently provide the primary means for collecting such observations.

2.

A vertical resolution of 100 m or higher means that observations are spaced and reported not more than 100 m
apart in the vertical on average.

3.

Upper-air observations obtained over remote/isolated islands have particularly high impact on Global NWP skill,
and continued operation of these stations/platforms is of high priority for GBON.

3.2.2.13 Members should operate networks of upper-air stations/platforms providing
horizontal resolutions of 200 km or higher.
3.2.2.14 Members should operate a subset of the selected GBON upper-air observing
stations/platforms that observe temperature, humidity and horizontal wind profiles up to 10 hPa
or higher, at least once per day, located such that, where geographical constraints allow, GBON
has a horizontal resolution of 1 000 kilometres or higher, for these observations.
3.2.2.15 Members shall operate a set of upper-air stations/platforms that observe
temperature, humidity and horizontal wind profiles, with a vertical resolution of 100
m or higher, twice a day or better, up to 30 hPa or higher, located such that, where
opportunity exists, GBON has a horizontal resolution of 1 000 kilometres or higher
over the marine areas of their jurisdictions, for all these observations.
Note: For Small Island Developing States where the surface area of the Exclusive Economic Zone is significantly larger
than the land surface area, this provision applies to the entirety of the area of observing responsibility.

3.2.2.16

Where networks described in 3.2.2.13 – 15 are operated, 3.2.2.5 shall apply.

3.2.2.17 Members should make available aircraft meteorological observations of temperature,
humidity (where available) and horizontal wind from aircraft ascents and descents, with 300 m
or higher vertical resolution with a temporal frequency of at least hourly.
3.2.2.18 Members should make available aircraft meteorological observations of temperature,
humidity (where available) and horizontal wind, with a horizontal resolution of 100 kilometres
or higher, while at level flight.
3.2.2.19 Members should make available hourly remote sensing profiler observations of
temperature (where available), humidity (where available) and horizontal wind with a vertical
resolution of 100 m or higher.
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3.2.2.20 Members operating observing networks/platforms at higher density than specified
above under the provisions 3.2.2.7 - 3.2.2.19 should make available what is observed at least
hourly.
Note: 15 kilometres is the current goal of global NWP requirements.

3.2.2.21 Members shall make available the metadata of their GBON observing
stations/platforms in accordance with the provisions of section 2.5.
3.2.2.22 Each Member shall designate at a minimum the required number of surface
stations and the required number of upper-air stations as per 3.2.2.7-3.2.2.10 and
3.2.2.12-3.2.2.16 as their contribution to GBON.
Notes:
1.

INFCOM will undertake an initial GBON implementation analysis that will provide, for each Member, the number
of surface stations and the number of upper-air stations that are required for the Member to meet their obligations
under 3.2.2.7–3.2.2.10 and 3.2.2.12–3.2.2.16.

2.

For each Member, INFCOM will review their designated contribution as per 3.2.2.21 and assess whether it meets
the requirements specified in 3.2.2.7–3.2.2.10 and 3.2.2.12–3.2.2.16, and will inform the Member in writing of
its findings.

3.

See Note 3 below 3.2.2.12.

3.2.2.23 Members shall register the stations in OSCAR/Surface and identify that
these stations belong to GBON.
3.2.2.24 Members shall routinely monitor GBON performance across the network to
identify non-conformance with the designed performance.
Note: Guidance on data quality monitoring, evaluation and incident management is detailed in the Guide to the WMO
Integrated Global Observing System (WMO-No. 1165), Chapter 8.

3.2.2.25 Members shall acknowledge, document and rectify any identified nonconformance at one of their stations/platforms within time frames agreed by the WMO
Executive Council or the World Meteorological Congress.
Note: Details on relevant time frames and processes are provided in the Guide to the WMO Integrated Global
Observing System (WMO-No. 1165).

3.2.2.26 Members shall formally notify the Secretary-General, at least three months
in advance, of their plan to discontinue the operation of their stations/platforms.
3.2.3

Regional Basic Observing Network

3.2.3.1

Members shall establish and manage the RBON in their Region and the Antarctic.

Notes:
1. The former Regional Basic Synoptic Network (RBSN) and Regional Basic Climatological Network (RBCN) in each
Region were the predecessors of RBON. The previous focus on the requirements of synoptic meteorology and
climate monitoring is now expanded to include all WMO application areas. Similarly, the network of synoptic and
climatological stations is now expanded with the inclusion of other stations/platforms, for example, aircraft
stations.
2.

The former Antarctic Observing Network (AntON) was the predecessor of RBON in the Antarctic; this will be
managed by Members that contribute observations in the Antarctic to WIGOS.

3.2.3.2
Members shall design RBONs using existing observing systems within WIGOS in the Regions
and the Antarctic.
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3.2.3.3
Members shall nominate an observing station/platform for inclusion in RBON only if it meets
one or more requirements of one or more WMO application areas.
Notes:
1. WMO application areas have a range of requirements, as explained further in Attachment 3.21. The greater the
number of requirements met by a station/platform, the greater its value in general for inclusion in RBON.
2.

Attention must be given to a multi-station or regional level assessment of “horizontal resolution”, since this
component of the requirements is met by the network, not by any individual station/platform.

3.2.3.4
Members shall nominate an observing station/platform for inclusion in RBON only if it
makes observations available for international exchange in real time or near-real time.
3.2.3.5
Members shall nominate an observing station/platform for inclusion in RBON only if there is
a commitment to operate it for at least four (4) years.
Notes:
1. Sustainability over at least a ten-year period is recommended, see 2.2.1.2.
2.

For fixed stations/platforms, the commitment is to observe at the nominated location, whereas for mobile types
the commitment is to sustain a nominated density of observations over a given domain (point, line, area or
volume) that may be achieved by (a) controlling the movement of a group of stations/platforms, for example, by
relocations, or (b) periodic deployment of new mobile stations/platforms within the given domain.

3.

Four years is the current cycle of a major review of RBON. This may change in the future.

3.2.3.6
Members shall design RBONs in response to user observational requirements as compiled in
the OSCAR/Requirements database, in consideration of regional needs.
Notes:
1. Section 2.2 contains general provisions for the design of WIGOS and its components, including RBON, in response
to user requirements.
2.

The design principles specified in Appendix 2.1 and the non-satellite parts of Appendix 2.2 apply also to the design
of the RBON.

3.2.3.7
Members shall each nominate a set of stations/platforms to enable RBONs to meet, at
threshold levels or better, the observational requirements of all WMO application areas.
Notes:
1. The terms threshold, breakthrough and goal in the context of observational data requirements are defined in
OSCAR and described further in Attachment 3.21.
2.

When making their nominations, Members may take into account other WIGOS observations available within
RBON and in addition to RBON such as space-based observations.

3.

The relative priority given to different application areas and achieving performance significantly above the
threshold levels may take account of regional priorities. However. there is a global priority to support numerical
weather prediction (NWP) which in turn supports many other WMO applications.

3.2.3.8
Members should include in their set of stations/platforms nominated for the RBON,
capabilities that enable RBONs to meet observational requirements of at least some application areas at
the breakthrough level or better.
3.2.3.9
Within their set of stations/platforms nominated for the RBON, Members shall include a
subset consisting of stations/platforms that observe surface variables with an hourly or more frequent
observing cycle, sufficient to meet the threshold observing cycle requirements of all application areas.
Note:
While a sufficient number of hourly-observation stations/platforms is needed to enable a RBON to meet the
threshold observing cycle requirements of all application areas, further stations/platforms with a lower frequency of
surface observations may also help the RBON to meet a number of other requirements.

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

123

3.2.3.10
Within their set of stations/platforms nominated for the RBON, Members should include
enough stations/platforms that observe surface atmospheric pressure to enable the RBON to have
horizontal resolution of 100 km or better for surface pressure observations.
Notes:
1. A desirable level of horizontal resolution for surface atmospheric pressure observations is 100 km or better. Such
resolution would meet the breakthrough requirements for Global NWP and Climate Monitoring, and also the
threshold requirements of some but not all WMO application areas.
2.

This provision is most difficult to satisfy over remote areas and oceans, where efforts may be aided by automatic
weather stations on land and at sea, and inclusion of atmospheric pressure observations from drifting buoys.

3.2.3.11
Within their set of stations/platforms nominated for the RBON, Members should include
enough upper-air stations/platforms to enable the RBON to have horizontal resolution of 100 km or better
for horizontal wind profile observations.
Notes:
1. A desirable level of horizontal resolution for wind (horizontal) profile observations is 100 km or better in the
following domains: lower troposphere, high troposphere, and lower stratosphere. Such resolution would meet the
breakthrough requirements for Global NWP and Climate Monitoring (GCOS) and also the threshold requirements
of several other WMO application areas.
2.

Although RBONs may provide tropospheric wind (horizontal) profile observations from a range of technologies,
only balloon-tracking systems provide profiles in the lower stratosphere. Typically, these are radiosonde systems.

3.

This provision is most difficult to satisfy in the lower stratosphere and over remote areas and oceans. Efforts in
remote areas may be aided by the use of automatic systems including radar wind profilers and aircraft
meteorological stations. For profile observations in the lower stratosphere, efforts may be aided by the use of
automatic balloon release systems and participation in Automated Shipboard Aerological Programmes (ASAPs)
with the cooperation of voluntary ships and research vessels.

3.2.3.12
Within their set of stations/platforms nominated for the RBON, Members should include
enough weather radars to enable the RBON to improve global NWP for precipitation and wind in
geographical areas where such improvements bring socioeconomic benefits.
3.2.3.123 Members shall nominate their proposed contributions to the RBON in their respective region
for approval by the regional association or, in the case of the Antarctic, the WMO Executive Council or
Congress.
Notes:
1. Each regional association and the WMO Executive Council may wish to maintain a working body whose role
includes compilation and analysis of nominations from Members, identification of gaps or deficiencies in the
resulting RBON design compared to user requirements, and an action plan to deal with such gaps, so that it can
make informed decisions about the RBON at its sessions.
2.

Each regional association and the WMO Executive Council need to maintain detailed technical coordination with
INFCOMthose technical commissions that manage elements of the RBON, for example JCOMM in relation to marine
observing systems.

3.

Only stations/platforms registered in OSCAR can be nominated.

3.2.3.134 Members should work together in their regional association to identify and address gaps in
their RBON, or in the WMO Executive Council in the case of the Antarctic.
Notes:
1. Guidance on the priority to be given to different types of gap may be found in the Statements of Guidance (SOGs)
produced by the RRR, as described in Appendix 2.3 and available on the WMO website at
https://community.wmo.int/rolling-review-requirements-process.
2.

The general provisions for capacity development laid out in section 2.7.1 are relevant.

3.2.3.145 Members shall contribute to the regular review of the composition of the RBON to address
evolving requirements for observations.
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Note:
Regular may be interpreted as at least once between sessions of the regional association or, in the case of
the Antarctic, between sessions of Congress.

3.2.3.156 Members should request the president of the regional association, or the president of WMO in
the case of the Antarctic, that minor amendments be made to the composition of the RBON whenever they
are required.
Notes:
1. The process for dealing with such a request is specified by each regional association or, in the case of the
Antarctic, by the WMO Executive Council. In general, the president of the regional association or the president of
WMO approve, at the request of the Member concerned, on the advice of the chair of the respective subsidiary
body and in consultation with the Secretary-General, minor amendments to the RBON. Any change of substance
would still require the formal agreement of Members of the respective Region or of those Members operating
components of the RBON in the Antarctic.
2.

A minor amendment is not one of substance, that is, not one that would adversely affect the density of the
network or cause a significant change in observational hours.

3.

Regional practices are described further in the Guide to the WMO Integrated Global Observing System
(WMO-No. 1165). These were previously described in the Manual on the Global Observing System (WMONo. 544), Volume II – Regional Aspects.

4.

Members are notified of changes by the WMO Secretariat through the Operational Newsletter or by circular letter.

3.2.3.167 Members working together in the regional association, or the WMO Executive Council in the
case of the Antarctic, shall routinely monitor RBON performance across the network to identify nonconformance with the designed performance.
Notes:
1. As indicated in 3.2.3.3–3.2.3.6 above, RBON is designed to respond to requirements for observations of the WMO
application areas.
2.

A regional association may wish to undertake this task through a Regional WIGOS Centre (RWC), as described in
the Guide to the WMO Integrated Global Observing System (WMO-No. 1165), Chapter 8. A key source of
information are global/regional centres undertaking a WIGOS Quality Monitoring Function.

3.

Guidance on data quality monitoring, evaluation and incident management is detailed in the Guide to the WMO
Integrated Global Observing System (WMO-No. 1165), Chapter 9. Note, in particular, the description of the
WIGOS Data Quality Monitoring System.

3.2.3.178 Members shall acknowledge, document and rectify any identified non-conformance at one
of their stations/platforms within time frames agreed by the respective regional association or, in the
case of the Antarctic, by the WMO Executive Council or Congress.
Notes:
1. Where rectification actions extend over a long period, the Member is to provide regular reports on progress.
2.

When an identified non-conformity persists, the president of the regional association, or President of WMO, may
review the likelihood of rectification and, in consultation with the relevant Member, decide whether to remove the
station/platform from the RBON between sessions of the regional association, or the Executive Council.

3.

Details of relevant processes are provided in the Technical Guidelines for Regional WIGOS Centres on the WIGOS
Data Quality Monitoring System (WMO-No. 1224).

3.3

INSTRUMENTATION AND METHODS OF OBSERVATION

3.3.1

General requirements

3.3.1.1
land.

Members shall classify their surface meteorological and climatological observing stations on

Note:
The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 1, 1.1.2, and Annex
1.D, defines a classification scheme for surface observing sites on land indicating their representativeness for the
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measurement of different variables. The content of Annex 1.D will be included as an appendix in a future edition of the
present Manual.

3.3.1.2
Members should locate each observing station at a site that permits instrument exposure in
line with the requirements of the specific application and also enables satisfactory non-instrumental
observations.
Notes:
1. The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 1, Annexes 1.D and 1.F,
provides further guidelines.
2.

Requirements for GAW stations are formulated in section 6.

3.3.1.3
Members shall accurately ascertain the position of a station referring to the World Geodetic
System 1984 (WGS-84) and its Earth Geodetic Model 1996 (EGM96).
Notes:
1. Guidelines are provided in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter
1, 1.3.3.2.
2.

The WGS-84 is currently not in general use in hydrology. Its description will be included as an appendix in a
future edition of the present Manual.

3.3.1.4

Members shall define the elevation of the station.

Note:
The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 1, 1.3.3.2(c),
specifies how to define the elevation of a station. This material will be included as an appendix in a future edition of
the present Manual.

3.3.1.5
If a station is located at an aerodrome, Members shall specify the official elevation of the
aerodrome in accordance with the Technical Regulations (WMO-No. 49), Volume II.
3.3.1.6
Members operating Regional Instrument Centres should follow the relevant specifications
concerning capabilities and corresponding functions.
Note:
The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Annex 1.C, specifies
capabilities and corresponding functions for Regional Instrument Centres. This material will be included as an appendix
in a future edition of the present Manual.

3.3.1.7
Members operating regional marine instrument centres should follow the relevant
specifications concerning capabilities and corresponding functions.
Note:
The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume III, Chapter 4, Annex 4.A,
specifies capabilities and corresponding functions for operating regional marine instrument centres. This material will
be included as an appendix in a future edition of the present Manual.

3.3.2

Requirements for instruments

3.3.2.1
Members shall avoid the use of mercury in their observing systems. Where mercury is still in
use, Members shall define and obey appropriate safety precautions.
Note:
The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 3, Annex 3.A,
provides safety precautions for the use of mercury. This material will be included as an appendix in a future edition of
the present Manual.

3.3.2.2
For the inflation of meteorological balloons, Members should prefer helium over hydrogen. If
hydrogen is used, however, Members shall define and obey the appropriate safety precautions.
Note:
The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume III, Chapter 8, 8.6, provides
safety precautions for the use of hydrogen. This material will be included as an appendix in a future edition of the
present Manual.
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3.3.2.3
Members shall calibrate all pyrheliometers, other than absolute pyrheliometers, by
comparison, using the sun as the source, with a pyrheliometer that is traceable to the World Standard
Group and has a likely uncertainty of calibration equal to or better than the pyrheliometer being
calibrated.
Note:
The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 7, 7.2.1.4, provides
detailed guidelines on the calibration of pyrheliometers.

3.3.2.4
Members shall regularly calibrate and ensure traceability of observations from their
barometers according to the specified practices.
Note:
The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 3, 3.6, highlights the
importance of the atmospheric pressure observations and provides relevant guidance.

3.4

OPERATIONS

3.4.1

General requirements

Members operating surface-based observing systems shall follow the provisions of section 2.4.1.
3.4.2

Observing practices

3.4.2.1
Members shall ensure that the exposure, when applicable, of instruments for the same type
of observation at different stations is similar so that observations may be compatible.
3.4.2.2

Members shall determine a reference height for each surface observing station or system.

Note: A reference height is defined as follows:
(a) Elevation of the station: it is the datum level to which barometric pressure reports at the station refer; such
current barometric values are termed "station pressure" and are understood to refer to the given level for the
purpose of maintaining continuity in the pressure records;
(b) For stations not located on aerodromes: elevation (height above mean sea level) of the ground on which the rain
gauge stands or, if there is no rain gauge, of the ground beneath the thermometer screen. If there is neither rain
gauge nor screen, it is the average level of terrain in the immediate vicinity of the station, expressed in metres
rounded up to two decimals;
(c) For stations located on aerodromes it is the official altitude of the aerodrome.

3.4.3

Quality control

Members operating surface-based observing systems shall follow the provisions of section 2.4.3.
3.4.4

Data and metadata reporting

Members operating surface-based observing systems shall follow the provisions of section 2.4.4.
3.4.5

Incident management

Members operating surface-based observing systems shall follow the provisions of section 2.4.5.
3.4.6

Change management

Members should compare observations from new instruments over an extended interval before the old
measurement system is taken out of service or when there has been a change of site. Where this
procedure is impractical at all sites, Members should carry out comparisons at selected representative
sites.
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Notes:
1. This does not apply to all types of station; among the exceptions are hydrological stations.
2.

Further details, including the required minimum intervals for such comparison, can be found in the Guide to
Climatological Practices (WMO-No. 100), 2.6.7.

3.4.7

Maintenance

Observing sites and instruments should be maintained regularly so that the quality of observations does
not deteriorate significantly between station inspections.
Note:
Detailed guidance on maintenance of observing sites, observing systems and instruments is given in the
Guide to Instruments and Methods of Observation (WMO-No. 8), Volumes I, III and V, and the Guide to Hydrological
Practices (WMO-No. 168), Volume I, 2.5.4 and 9.8.4.

3.4.8

Inspection and supervision

3.4.8.1
Members shall arrange for their surface observing sites, stations and systems to be inspected
at sufficiently frequent intervals to ensure that a standard of observations that meets its defined
uncertainties is maintained, that instruments and all their indicators are functioning correctly, and that
the exposure relevant to the instrument measurements has not changed significantly.
Notes:
1. Detailed guidance on inspection, including frequency, is given in the Guide to Instruments and Methods of
Observation (WMO-No. 8), Volume I, Chapter 1, 1.3.5; Volume III, Chapter 1, 1.7; Volume V, Chapter 1, 1.10.1,
and Chapter 4, 4.3.4.
2.

Reference is made to the Technical Regulations (WMO-No. 49), Volume II, for provisions on the inspection of
aeronautical meteorological stations including its frequency.

3.4.8.2
staff.

Members shall ensure that the inspection is performed by qualified and adequately trained

3.4.8.3

When performing inspections, Members should ensure that:

(a)

The siting, selection and installation, as well as exposure when applicable, of instruments
are known, recorded and acceptable;

(b)

Instruments have approved characteristics, are in good order and regularly checked
against relevant standards;

(c)

There is uniformity in the methods of observation and in the procedure for any reduction
of observations.

Note:
Detailed guidance on inspection and supervision of observing systems and sites is given in the Guide to
Instruments and Methods of Observation (WMO-No. 8), which includes guidelines on GAW measurements (see Volume
I, Chapter 16), the Guide to Hydrological Practices (WMO-No. 168), Volume I, 2.5.3, 2.5.5, 8.7 and 9.8.4, and the
Manual on Stream Gauging (WMO-No. 1044), Volume I, 4.4 and 4.8.

3.4.9

Calibration procedures

Members operating surface-based observing systems shall follow the provisions of section 2.4.9.
3.5

OBSERVATIONAL METADATA

Note:
Detailed guidance regarding the establishment, maintenance and update of metadata records is given in the
Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 1, 1.1.3 and 1.3.4; the Guide to
Climatological Practices (WMO-No. 100), 2.5 and 2.6.9; the Guide to the Global Observing System (WMO-No. 488),
Appendix III.3; and the Guide to Hydrological Practices (WMO-No. 168), Volume I, Chapter 10.
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Members operating surface-based observing systems shall follow the provisions of section 2.5.
Note:

3.6

Further provisions specific to the WIGOS component observing systems appear in sections 5, 6, 7 and 8.

QUALITY MANAGEMENT

Members operating surface-based observing systems shall follow the provisions of section 2.6.
Note:
Further provisions specific to the WIGOS space-based subsystem appear in section 4; those specific to the
WIGOS component observing systems appear in sections 5, 6, 7 and 8.

3.7

CAPACITY DEVELOPMENT

Members operating surface-based observing systems shall follow the provisions of section 2.7.
Note:
Further provisions specific to the WIGOS space-based subsystem appear in section 4; those specific to the
WIGOS component observing systems appear in sections 5, 6, 7 and 8.

SECTION: Chapter
Chapter title in running head: 3. ATTRIBUTES SPECIFIC TO THE SURFACE-B…

ATTACHMENT 3.1. COMPOSITION OF THE GLOBAL BASIC OBSERVING
NETWORK
Note:
Attachment 3.1 and the list of stations/platforms of the Global Basic Observing Network (GBON) with the
designation process, will be developed in due course in accordance with the decision of Congress.

SECTION: Chapter
Chapter title in running head: 3. ATTRIBUTES SPECIFIC TO THE SURFACE-B…

ATTACHMENT 3.21. THE RANGE OF REQUIREMENTS FOR
OBSERVATIONS OF THE WMO APPLICATION AREAS
1.

Introduction

Note:
One of the three components of the Observing Systems Capability Analysis and Review (OSCAR) tool is a
database of requirements for observations. This database is a work in progress and must be interpreted with care. At
the start of 2018, some requirements still needed to be added and some existing requirements are now outdated and
need to be revised. All OSCAR information provided in this attachment is for illustrative purposes only and must be
checked in the latest version of OSCAR available online before further use.

A requirement consists of a specification by one WMO application area of a specific physical variable to be
observed, in a specific domain (vertical layer and horizontal coverage), with a performance level quantified
in terms of up to six criteria:
•
•
•
•
•
•

Uncertainty (see note below)
Horizontal resolution
Vertical resolution
Observing cycle
Timeliness
Stability.
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Note:
The OSCAR/Requirements database represents the uncertainty as 1σ or 68% confidence interval, which is not
in line with international standard practice. The international standard practice is to use 95% confidence interval which
is 2σ for a standard normal distribution. It was adopted by WMO by mutual agreement with the International Bureau
of Weights and Measures (BIPM), and was developed by the Joint Committee for Guides in Metrology (JCGM). It is
published as Evaluation of measurement data - Guide to the expression of uncertainty in measurement (JCGM 100,
2008), a document shared by the JCGM member organizations (BIPM, the International Electrotechnical Commission
(IEC), the International Federation of Clinical Chemistry and Laboratory Medicine (IFCC), the International Laboratory
Accreditation Cooperation (ILAC), the International Organization for Standardization (ISO), the International Union of
Pure and Applied Chemistry (IUPAC), the International Union of Pure and Applied Physics (IUPAP) and the
International Organization of Legal Metrology (OIML). Further explanation and details on its use in meteorology are
provided in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 1, 1.6.

Each of the fifteen WMO application areas requires only some of the approximately 300 physical variables
and in only some of the domains. A total of about 600 requirements is listed in OSCAR.
Where multiple WMO application areas require observations of the same physical variable in the same
domain, they generally have different performance requirements.
Where a WMO application area requires observations of multiple physical variables in the same domain,
there are often different required performance levels in horizontal and vertical resolution, observing cycle
and timeliness.
The remaining sections of this attachment convey the structure used to describe performance levels, some
examples of requirements and an illustration of how the requirements for observing cycle, horizontal
resolution, timeliness and uncertainty vary between WMO application areas for a given variable and
between variables for a given WMO application area.
2.

Performance levels

Each requirement from a WMO application area for observation of a physical variable includes a
description of the required performance level, using some or all of six criteria listed in section 1 of this
attachment, as appropriate.
For each criterion, three values are specified, representing respectively the “threshold”, “breakthrough”
and “goal” levels of performance. These levels may be described as follows:
•

“Threshold” is the minimum requirement to be met to ensure that the observation is
useful;

•

“Breakthrough” is an intermediate level between “threshold” and “goal” which, if
achieved, would result in a significant improvement for the particular application that
registered the requirement;

•

“Goal” is an ideal requirement above which further improvements are not necessary.

3.

Examples of requirements of application areas for observations of physical variables

The best way to assess the value of an observation is to consider the required level of performance against
all six criteria when observing one variable in one domain for a single application area.
An example is provided in Table 1. For observations of air temperature (at surface) across the global
domain to be of any value to the Climate Monitoring application area, the threshold level of performance
must be achieved across all criteria, that is:
•
•
•
•

Uncertainty equal to or less than 0.3 K;
Horizontal resolution equal to or better than 100 km;
Observing cycle equal to or shorter than 12 hours;
Timeliness equal to or better than 2 days.

While many stations in the RBON might satisfy the observing cycle and timeliness threshold levels, only
those that also satisfy the uncertainty requirement have any usefulness for this application.
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Table 1. Summary of Requirement #70 from the OSCAR database, which is the requirement of the
Climate Monitoring application area for observations of air temperature (at surface) across the global
domain.
TABLE: Table horizontal lines
Goal

Breakthrough

Threshold

0.1 K

0.15 K

0.3 K

25 km

50 km

100 km

Observing Cycle

3h

6h

12 h

Timeliness

24 h

36 h

2d

Uncertainty
Stability/decade (if applicable)
Horizontal Resolution
Vertical Resolution

Another example is provided in Table 2. For observations of atmospheric temperature in the lower
troposphere across the global domain to be of any value to the High-resolution NWP application area, the
threshold level of performance must be achieved across all criteria, that is:
•
•
•
•
•

Uncertainty equal to or less than 3 K;
Horizontal resolution equal to or better than 10 km;
Vertical resolution equal to or better than 1 km;
Observing cycle equal to or shorter than 6 hours;
Timeliness equal to or better than 2 hours.

Only those reports of upper-air temperature that are repeated at least four times per day have any value
for this application area, even if they satisfy the other performance criteria.
Table 2. Summary of Requirement #341 from the OSCAR database, which is the requirement of the Highresolution NWP application area for observations of atmospheric temperature in the lower troposphere
across the global domain.
TABLE: Table horizontal lines
Goal

Breakthrough

Threshold

0.5 K

1K

3K

Horizontal resolution

0.5 km

2 km

10 km

Vertical resolution

0.1 km

0.25 km

1 km

Observing cycle

15 min

60 min

6h

Timeliness

15 min

30 min

2h

Uncertainty
Stability/decade (if applicable)

Further assessment of the value of an observation can be made by considering how many requirements
from different application areas it satisfies. The tables in sections 4 and 5 below help to illustrate the
spectrum of requirements across different application areas and across different variables.
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Examples of requirements for observing cycle, horizontal resolution, timeliness and
uncertainty, highlighting differences between application areas for a given variable

Table 3 shows a wide range of observing cycle requirements for surface-air temperature across the
different application areas. Hourly observations are required to ensure that the threshold requirements of
all application areas are satisfied. Hourly observations would also satisfy the breakthrough requirements of
all but the Nowcasting/Very-short Range Forecasting (VSRF) application area.
Table 3. Air temperature at surface: observing cycle requirements for
different application areas
TABLE: Table no lines
Variable: Air temperature at surface
Domain: Atmosphere, near surface
Coverage: Global or global ocean, except for Aeronautical Meteorology ( point at the aerodrome)
TABLE: Table with lines
Criterion: Observing
cycle

Threshold

24 hours

Agricultural Meteorology

12 hours

Global NWP
Climate Monitoringa

Agricultural Meteorologyb

6 hours

High-resolution NWP

Global NWP
Climate Monitoring

3 hours

Ocean Applications
Aeronautical Meteorology

60 minutes

Nowcasting/VSRF

30 minutes

Required performance level:
Breakthrough

Goal

Climate Monitoring
High-resolution NWP
Ocean Applications
Aeronautical Meteorology

Global NWP
Agricultural Meteorology

Nowcasting/VSRF

High-resolution NWP
Ocean Applications
Aeronautical Meteorology

10 minutes

Nowcasting/VSRF

Notes:
a
The names of the application areas are taken from OSCAR/Requirements, apart from Climate Monitoring which
replaces AOPC.
b

Agricultural meteorology breakthrough requirement is recorded as 15 hours.

Table 4 shows that for lower tropospheric wind (horizontal), Aeronautical Meteorology has the most
demanding observing cycle requirements. A 10-minute observing cycle (the threshold level) is required for
observations to have any value for this application. However, a 3-hour observing cycle would ensure that
the observation has some value for all other applications and significant value (breakthrough level of
performance) for several applications including Global NWP. A 12-hour observing cycle would be sufficient
to provide some value for Global NWP, High-resolution NWP and Ocean Applications. A 24-hour or longer
observing cycle would have limited value.
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Table 4. Lower tropospheric wind (horizontal): observing cycle requirements for different application
areas
TABLE: Table no lines
Variable: Wind (horizontal)
Domain: Atmosphere, lower troposphere
Coverage: Global
TABLE: Table with lines
Criterion:
Observing cycle

Threshold

Required performance level:
Breakthrough

24 hours

Ocean Applications

12 hours

Global NWP
High-resolution NWP

6 hours

Climate Monitoringa

Global NWP

3 hours

Nowcasting/VSRF

Climate Monitoringb
Ocean Applications

Climate Monitoring

60 minutes

High-resolution NWP

Global NWP

30 minutes

Nowcasting/VSRF

15 minutes
10 minutes

Goal

High-resolution NWP
Aeronautical Meteorology

5 minutes

Aeronautical Meteorologyc

Nowcasting/VSRF
Ocean Applicationsd
Aeronautical Meteorology

Notes:
a
The names of the application areas are taken from OSCAR/Requirements, apart from Climate Monitoring which
replaces AOPC.
b

Climate monitoring breakthrough requirement is recorded as 4 hours.

c

Aeronautical meteorology breakthrough requirement is recorded as 7 minutes.
.

d

Ocean applications goal requirement is recorded as 6 minutes.

Table 5 highlights the importance of uncertainty when observing surface-air temperature for Climate
Monitoring application, which require at least 0.3 K and ideally 0.1 K uncertainty. Many other applications
gain value from observations having uncertainties as large as 2.0 K.
Table 5. Air temperature at surface: uncertainty requirements for different application areas
TABLE: Table no lines
Variable: Air temperature at surface
Domain: Atmosphere, near surface
Coverage: Global
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TABLE: Table with lines
Criterion:
Observing cycle

Threshold

2.0 K

Global NWP
High-resolution NWP
Nowcasting/VSRF

1.0 K

Ocean Applications

Required performance level:
Breakthrough

Goal

Global NWP

0.80 K

High-resolution NWP

0.70 K

Nowcasting/VSRF

0.50 K

Ocean Applications

Global NWP
High-resolution NWP
Nowcasting/VSRF

Climate Monitoringb

Ocean Applications
Climate Monitoring

0.30 K

Climate Monitoringa

0.10 K

Notes:
a
The names of the application areas are taken from OSCAR/Requirements, apart from Climate Monitoring which
replaces AOPC.
b

Climate monitoring breakthrough requirement is 0.15 K.

Table 6 shows a range of timeliness requirements for surface atmospheric pressure. Observations lose their
value most rapidly for aeronautical meteorology, whose threshold level indicates the observation must be
available within 30 minutes to have any value and within 10 minutes to have more significant value (the
breakthrough level).
Table 6. AirAtmospheric pressure at surface: timeliness requirements for different application areas
TABLE: Table no lines
Variable: Air Atmospheric pressure at surface
Domain: Atmosphere, near surface
Coverage: Global or Global ocean
TABLE: Table with lines
Criterion:
Timeliness

Threshold

12 hours

Climate Monitoringa
Ocean Applications-Bb

6 hours

Global NWP

Goal

Climate Monitoring
Ocean Applications-B
Climate Monitoring
Ocean Applications-B

3 hours

2 hours

Required performance level:
Breakthrough

High-resolution NWP
Ocean Applications-A
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60 minutes
30 minutes

Ocean Applications-A
Aeronautical Meteorology

Global NWP
High-resolution NWP

15 minutes

Ocean Applications-A
High-resolution NWP

10 minutes

Aeronautical Meteorology
Global NWPc
Aeronautical Meteorology

5 minutes

Notes:
a
The names of the application areas are taken from OSCAR/Requirements, apart from Climate Monitoring which
replaces AOPC.
b

The Ocean Application area has provided two sets of requirements: A: Ocean forecasting (coastal), and B:
Maritime safety services.

c

Global NWP Goal requirement is 6 minutes.

Table 7 highlights the wide range of requirements for the horizontal resolution of lower tropospheric wind
(horizontal) observations. The very demanding requirements of High- resolution NWP and
Nowcasting/VSRF applications, even at the threshold level, are likely to be satisfied by RBONs only in very
limited domains but not in regional or global domains. In this case, the design of RBONs would need to take
into account how its surface stations/ platforms could complement the lower tropospheric wind
(horizontal) observations from space.
Table 7. Lower tropospheric wind (horizontal): horizontal resolution requirements for different
application areas
TABLE: Table no lines
Variable: Wind (horizontal)
Domain: Atmosphere, lower troposphere
Coverage: Global
TABLE: Table with lines
Criterion:
Horizontal
resolution

Threshold

Required performance level:
Breakthrough

500 km

Climate Monitoringa
Global NWP

200 km

Ocean Applications

Climate Monitoring

100 km

Aeronautical Meteorology

Global NWP

70 km

Aeronautical Meteorology

50 km

Ocean Applications

20 km
15 km

Goal

Climate Monitoring

Aeronautical Meteorology

Nowcasting/VSRF
Global NWP
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Ocean Applications

5 km

Nowcasting/VSRF

2 km

High-resolution NWP

1 km

Nowcasting/VSRF

0.5 km

High-resolution NWP

The names of the application areas are taken from OSCAR/Requirements, apart from Climate Monitoring which
replaces AOPC.

a

5.

Examples of requirements for observing cycle and horizontal resolution, highlighting
differences between variables for a given application area

Aeronautical Meteorology has specified requirements for observations of 36 physical variables, of which 14
have specified performance requirements for an observing cycle. A representative subset consisting of 8 of
those 14 variables is included in Table 8, illustrating the range of different observing cycle requirements for
different variables.
Table 8. Aeronautical meteorology: observing cycle requirements for different physical variables
TABLE: Table no lines
Application area: Aeronautical Meteorology
TABLE: Table with lines
Criterion:
Observing cycle

Threshold

3 hours

Temperature: LT, HT, LSa
Specific humidity: LT

2 hours

AirAtmospheric pressure at surface
(sfc)
Precipitation type (at sfc)

Required performance level:
Breakthrough

90 minutes

Temperature: LT, HT, LS
Specific humidity: LT

60 minutes

AirAtmospheric pressure (at sfc)
Precipitation type (at sfc)

Temperature: LT, HT, LS
Specific humidity: LT
AirAtmospheric pressure (at sfc)
Precipitation type (at sfc)

30 minutes
10 minutes
5 minutes

2 minutes

Goal

Meteorological optical range (at sfc)
Wind gust (at sfc)
Wind speed (at sfc)
Wind vector (at sfc)b
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60 seconds

Wind gust (at sfc)
Wind speed (at sfc)
Wind vector (at sfc)

30 seconds

Meteorological optical range (at sfc)c
Wind gust (at sfc)
Wind speed (at sfc)
Wind vector (at sfc)

5 seconds

Notes:
a
LT = lower troposphere; HT = higher troposphere; LS = lower stratosphere;
b

The coverage specified for Meteorological optical range (at surface), wind gust (at sfc), wind speed (at sfc) and
wind vector (at sfc) is point only at aerodromes, while global coverage is required for the other variables;

c

The requirement for Meteorological optical range (at surface) is actually 108 seconds (threshold) and 36 seconds
(breakthrough) while no goal level is specified.

High-resolution NWP has specified requirements for observations of 56 physical variables, all with specified
performance requirements for horizontal resolution. A representative subset consisting of 23 of those 56
variables is included in Table 8, illustrating the range of different horizontal resolution requirements for
different variables.
Table 9. High-resolution NWP: horizontal resolution requirements for
different physical variables
TABLE: Table no lines
Application area: High-resolution NWP
TABLE: Table with lines
Criterion:
Horizontal
resolution

Threshold

Required performance level:
Breakthrough

100 km

Wind (horizontal): LSa
Temperature: LS
Ozone: LS

40 km

Wind vector (at sfca)
AirAtmospheric pressure (at sfc)
Ozone (total column)
Sea-ice thickness
Soil moisture
Dominant wave period
Leaf Area Index

30 km

Specific humidity: HTa

25 km

Temperature: HT

Wind (horizontal): LS
Temperature: LS

20 km

Wind (horizontal): HT
Wind speed (at sfc)
Temperature (at sfc)
Specific humidity: LTa
Specific humidity (at sfc)

Ozone: LS

Goal
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Wind (horizontal): LT
Temperature: LT
Precipitation intensity (at sfc)
Cloud cover
Cloud type

Wind (horizontal): HT
Wind vector (at sfc)
Specific humidity: HT
AirAtmospheric pressure (at surface)
Ozone (total column)
Sea-ice thickness
Dominant wave period

Wind (horizontal): LS
Temperature: LS

Precipitation type (at sfc)

Wind speed (at sfc)
Temperature: HT
Temperature (at sfc)
Specific humidity: LT
Specific humidity (at sfc)
Soil moisture
Leaf Area Index

Ozone: LS
Dominant wave period

Wind (horizontal): LT
Temperature: LT
Precipitation intensity (at sfc)
Cloud cover
Cloud type

Wind (horizontal): HT
Wind vector (at sfc)
Specific humidity: HT
Air Atmospheric pressure (at sfc)
Ozone (total column)
Sea-ice thickness

Precipitation type (at sfc)b

Temperature: HT
Temperature (at sfc)
Specific humidity (at sfc)
Soil moisture
Leaf Area Index

2 km

1 km

0.5 km

Wind (horizontal): LT
Wind speed (at sfc)
Temperature: LT
Specific humidity: LT
Precipitation intensity (at sfc)
Cloud cover
Cloud type

0.25 km

Precipitation type (at sfc)

Notes:
a
LS = lower stratosphere; LT = lower troposphere; HT = higher troposphere; sfc = surface;
b

Precipitation type (at sfc) breakthrough level is 1.5 km.

SECTION: Chapter
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4. ATTRIBUTES SPECIFIC TO THE SPACE-BASED SUBSYSTEM OF
WIGOS
4.1

REQUIREMENTS

4.1.1

General

Members shall strive to develop, implement and operate a space-based environmental observing system
in support of WMO Programmes as described in Attachment 4.1.
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Note:
The space-based subsystem of WIGOS is established through dedicated satellites, remotely observing the
characteristics of the atmosphere, the earth and the oceans.

4.1.2

Observed variables

This subsystem shall provide quantitative data enabling, independently of or in conjunction with surfacebased observations, the determination of variables including but not limited to:
(a) Three-dimensional fields of atmospheric temperature and humidity;
(b) Temperature of sea and land surfaces;
(c) Wind fields (including ocean surface winds);
(d) Cloud properties (amount, type, top height, top temperature and water content);
(e) Radiation balance;
(f) Precipitation (liquid and frozen);
(g) Lightning;
(h) Ozone concentration (total column and vertical profile);
(i) Greenhouse gas concentration;
(j) Aerosol concentration and properties;
(k) Volcanic ash cloud occurrence and concentration;
(l) Vegetation type and status, and soil moisture;
(m) Flood and forest fire occurrence;
(n) Snow and ice properties;
(o) Ocean colour;
(p) Wave height, direction and spectra;
(q) Sea level and surface currents;
(r) Sea-ice properties;
(s) Solar activity;
(t) Space environment (electric and magnetic field, energetic particle flux and
electron density).
Note:
Information regarding the current capabilities of the space-based subsystem is available through the
OSCAR tool at https://community.wmo.int/oscar and https://community.wmo.int/oscar-wmo-observationalrequirements-and-capabilities.

4.1.3

Observing performance requirements

Satellite operators providing observational data to WIGOS shall strive to meet, to the extent possible,
the uncertainty, timeliness, temporal and spatial resolution, and coverage requirements of WIGOS as
defined in the WIR, based on the Rolling Review of Requirements described in section 2.
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Notes:
1. In the present Manual, the term “satellite operators” refers to Members or a coordinated group of Members
operating environmental satellites.
2.

A coordinated group of Members operating environmental satellites acts jointly to operate one or more satellites
through an international space agency such as the European Space Agency or the European Organization for the
Exploitation of Meteorological Satellites (EUMETSAT).

3.

These requirements are recorded and maintained in the requirements database available at
https://community.wmo.int/oscar and https://community.wmo.int/oscar-wmo-observational-requirements-andcapabilities.

4.1.4

Global planning

Satellite operators shall cooperate to ensure that a constellation of satellite systems is planned and
implemented to guarantee the continuous provision of space-based observations in support of WMO
Programmes.
Note:
Collaboration is pursued within the Coordination Group for Meteorological Satellites (CGMS), which includes
all Members operating space-based observation systems in support of WMO Programmes.

4.1.5

Continuity

4.1.5.1
Satellite operators working together under the auspices of CGMS or otherwise, should ensure
the continuity of operation and of thesustained data dissemination and distribution services of the
operational satellites within the subsystem, through appropriate contingency arrangements and relaunch
plans.
4.1.5.2
Satellite operators should strive to maintain space-based assets beyond design lifetime if they
provide value added observations on an affordable basis.
4.1.6

Overlap

Satellite operators should ensure an adequate period of overlap of new and old satellite systems in order to
determine inter-satellite instrumental biases and maintain the homogeneity and consistency of time series
observations, unless reliable transfer standards are available.
4.1.7

Interoperability

4.1.7.1
systems.

Satellite operators shall achieve the greatest possible interoperability of their different

4.1.7.2
Satellite operators shall make available sufficient technical details about the instruments,
data processing, transmissions and dissemination schedules for Members to fully exploit the data.
4.2

DESIGN, PLANNING AND EVOLUTION

Note:
The space-based subsystem is composed of:
(a) An Earth observation space segment;
(b) An associated ground segment for data reception, processing, dissemination and stewardship;
(c) A user segment.

4.2.1

Space segment architecture

Note:
The overall architecture of the space segment is described in Attachment 4.1. It is defined and evolves in
consultation with CGMS.

It includes:
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(a) A constellation of geostationary satellites;
(b) A core constellation of sun-synchronous satellites distributed over three separate orbital
planes;
(c) Other operational satellites operated on either sun-synchronous orbits or other
appropriate low Earth orbits;
(d) Research and development satellites on appropriate orbits.
4.2.2

Space programme life cycles

Satellite operators shall consider a trade-off between the need for a long series to meet the development
cost and the user learning curve, on one hand, and the need to develop a new generation in order to
benefit from state-of-the-art technology, on the other hand.
Notes:
1. The development of an operational satellite programme is conducted in several phases including: definition of user
requirements, feasibility assessment at system level, preliminary design, detailed design, development and
testing of the subsystems, integration of all subsystems, system testing, launch campaign and on-orbit
commissioning. The overall duration of these development phases is typically of the order of 10 to 15 years.
2.

The exploitation phase for an operational programme including a series of recurring satellites is typically of the
order of 15 years.

4.3

INSTRUMENTS AND METHODS OF OBSERVATION

Notes:
1. Space-based observation relies on a wide range of sensor types, for example, active or passive, operating in
various spectral ranges, and with various scanning or pointing modes. Information on the principles of Earth
observation from space, the different types of space-based instrument and the derivation of geophysical variables
from space-based measurements can be found in the Guide to Instruments and Methods of Observation (WMONo. 8), Volume IV, Chapter 5.
2.

Detailed characteristics of current and planned systems of environmental satellites are available in the satellite
module of the OSCAR tool, which is available on line (https://community.wmo.int/oscar-wmo-observationalrequirements-and-capabilities). It also contains an indication of the main instruments that are relevant for each
specific variable observable from space, with their potential performance for the respective variables.

4.3.1

Calibration and traceability

4.3.1.1

Satellite operators shall perform a detailed instrument characterization before launch.

Note:
Members must strive to follow the pre-launch instrument characterization guidelines recommended by the
Global Space-based Inter-calibration System.

4.3.1.2
After launch, satellite operators shall calibrate all instruments on a routine basis against
reference instruments or calibration targets.
Notes:
1. Advantage should be taken of satellite collocation to perform on-orbit instrument intercomparison and calibration.
2.

Calibration must be done in accordance with methodologies established and documented by the Global Spacebased Inter-calibration System and the Committee on Earth Observation Satellites (CEOS) working group on
calibration and validation.

4.3.1.3
Satellite operators shall provide calibrated data with complete and traceable estimates of
stability and uncertainty that are linked ensure traceability to the International System of Units (SI)
standards.

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

141

Note:
The Implementation Plan for the Global Observing System for Climate in Support of the UNFCCC (2016
update), GCOS-138 (WMO/TD-No. 1523) calls for the sustained measurement of key variables from space traceable to
reference standards, and recommends conducting and evaluating a satellite climate calibration mission.

4.3.1.4
To ensure traceability to SI standards, satellite operators shall define a range of groundbased reference targets for calibration purposes.
4.4

SPACE SEGMENT IMPLEMENTATION

4.4.1

Operational satellites on Geostationary Earth Orbit

4.4.1.1
Satellite operators should implement an operational constellation of satellites in geostationary
orbit as described in Attachment 4.1.
4.4.1.2
Satellite operators shall ensure that the constellation of satellites in geostationary orbit
provides full disc imagery at least every 15 minutes and achieves coverage of all longitudes, throughout a
field of view between 60° S and 60° N.
Note:
This implies the availability of at least six operational geostationary satellites if located at evenly distributed
longitudes, with in-orbit redundancy.

4.4.1.3
Satellite operators should implement rapid-scan capabilities where feasible and ensure that
rapid-scan data are available to Members affected by natural disasters, in particular tropical cyclones and
volcanic activity.
4.4.1.4
For the imagery mission in geostationary orbit, satellite operators should ensure an availability
rate of rectified and calibrated data of at least 99% as a target.
4.4.1.5
To meet the essential requirements for the continuity of data delivery, satellite operators
shall strive to implement contingency plans, involving the use of in-orbit standby flight models and rapid
call-up of replacement systems and launches.
4.4.2

Core operational constellation on sun-synchronous low Earth orbits

4.4.2.1
Operators of low Earth orbit (LEO) satellites should implement a core operational constellation
of satellites in three regularly distributed sun-synchronous orbits as described in Attachment 4.1.
4.4.2.2
Operators of the core constellation of environmental LEO satellites on three sunsynchronous orbital planes, in early morning, mid-morning and afternoon orbit, shall strive to ensure a
high level of robustness to permit the delivery of imagery and sounding data from at least three polar
orbiting planes, on not less than 99% of occasions.
Note:
This implies provisions for a ground segment, instrument and satellite redundancy, and rapid call-up of
replacement launches or in-orbit spares.

4.4.3

Other capabilities on low Earth orbits

Operators of environmental LEO satellites should implement capabilities in appropriate orbits as described
in Attachment 4.1.
4.4.4

Research and development satellites

4.4.4.1
Operators of research and development satellites shall consider providing the following
observing capabilities:
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(a) Advanced observation of the parameters necessary to progress on the
understanding and modelling of the water cycle, the carbon cycle, the energy
budget and the chemical processes of the atmosphere;
(b) Pathfinders for future operational missions.
Note:
For WMO, the main benefits of research and development satellite missions are:
(a) Support of scientific investigations of atmospheric, oceanic and other environment-related processes;
(b) Testing or demonstration of new or improved sensors and satellite systems in preparation for new generations of
operational capabilities to meet WMO observational requirements.

4.4.4.2
Members shall strive to maximize the usefulness of observations from research and
development satellites for operational applications. In particular, operators of research and development
satellites shall make provisions, where possible, to enable near-real-time data availability to promote the
early use of new types of observation for operational applications.
Notes:
1. Although neither long-term continuity of service nor a reliable replacement policy are assured, research and
development satellites provide, in many cases, observations of great value for operational use.
2.

Although they are not operational systems, research and development satellites have proven to support
operational meteorology, oceanography, hydrology and climatology substantially.

4.5

GROUND SEGMENT IMPLEMENTATION

4.5.1

General

4.5.1.1
Satellite operators shall make observational data available to Members through the WMO
Information System (WIS) in accordance with the provisions laid out in the Manual on the WMO
Information System (WMO-No. 1060). Satellite operators shall inform Members of the means for
obtaining these data through catalogue entries and shall provide sufficient metadata to enable
meaningful use of the data.
4.5.1.2
Satellite operators shall set up facilities for the reception of remote-sensing data (and data
collection system data when relevant) from operational satellites, and for the processing of qualitycontrolled environmental observation information, with a view to further near-real-time distribution.
4.5.1.3
Satellite operators shall strive to ensure that data from polar-orbiting satellites are acquired
on a global basis, without temporal gaps or blind orbits, and that data latency meets WMO timeliness
requirements.
4.5.2

Data dissemination

4.5.2.1
Satellite operators shall ensure near-real-time dissemination of the appropriate data sets, as
per the requirements of Members, either by direct broadcast via an appropriately designed ground
segmentfrom the satellite, or by other means, such as rebroadcast, via telecommunication satellites.
4.5.2.2
In particular, operators of operational sun-synchronous satellites providing the core
meteorological imagery and sounding mission should ensure inclusion of a direct broadcast capability as
follows:
(a) Direct broadcast frequencies, modulations and formats should allow a particular user to
acquire data from the satellite with a standardized antenna and signal processing
hardware. To the extent possible, the frequency bands allocated to meteorological
satellites should be used;
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(b) Direct broadcast shallshould be provided through a high data rate stream, such
as the High-resolution Picture Transmission (HRPT) or its subsequent evolution,
to provide meteorological centres with all the data required for numerical
weather prediction (NWP), nowcasting and other real-time applications;
(c) If possible, a low data rate stream should also be provided, such as the Low-rate Picture
Transmission (LRPT), to convey an essential volume of data to users with lower
connectivity or low-cost receiving stations.

4.5.2.3
Satellite operators shall consider implementing rebroadcast via telecommunication satellites
to complement and supplement direct broadcast services and to facilitate access to integrated data
streams, including data from different satellites, to non-satellite data and to geophysical data products.
4.5.2.4
Operators of operational geostationary meteorological satellites with rapid-scan capabilities
shall strive to provide meteorological centres with data in near-real time as required for nowcasting,
NWP and other real-time applications.
4.5.3

Data stewardship

4.5.3.1
Satellite operators shall provide a full description of all processing steps taken in the
generation of satellite data products, including algorithms, characteristics and outcomes of validation
activities.
4.5.3.2
release.

Satellite operators shallshould provide pre-operational data to users before formal data

4.5.3.23
Satellite operators shall preserve long-term raw data records and ancillary data required for
their calibration and reprocessing as appropriate, with the necessary traceability information to achieve
consistent fundamental climate data records.
4.5.3.34
Satellite operators shall maintain and provide unrestricted access to Level 1B satellite data
archives including all relevant metadata pertaining to the location, orbit parameters and calibration
procedures used.
Note:
The data processing levels are described in the Earth Observing System Data and Information System of the
US National Aeronautics and Space Administration (NASA) (https://earthdata.nasa.gov/collaborate/open-dataservices-and-software/data-information-policy/data-levels).

4.5.3.45
Satellite operators shall ensure that their archiving system is capable of providing on-line
access to the archive catalogue with a browsing facility, that it provides adequate description of data
formats and will allow users to download data.
4.5.4

Data collection systems

4.5.4.1
Satellite operators with a capability to receive data and/or products from data collection
platforms (DCP) shall maintain technical and operational coordination under the auspices of CGMS in
order to ensure compatibility.
4.5.4.2
Satellite operators shall maintain a number of international DCP channels, which should be
identical on all geostationary satellites, to support the operation of mobile platforms moving across all
individual geostationary footprints.
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4.5.4.3
Satellite operators shall publish details of the technical characteristics and operational
procedures of their data-collection missions, including the admission and certification procedures.
4.5.5

The user segment

4.5.5.1
Operators of research and development satellites shall implement capabilities enabling
Members to access the data in one of the following ways: by downloading data from the server(s) or by
receiving data from a rebroadcasting service or a direct broadcast capability.
4.5.5.2
Members shall endeavour to install and maintain in their territory at least one system
enabling access to digital data from both LEO and geostationary operational satellite constellations:
either a receiver of rebroadcast service providing the required information in an integrated way, or a
combination of dedicated direct readout stations.
4.5.5.3
Where appropriate, Members should strive to utilize fixed or moving DCP systems (for
example, to cover data-sparse areas) to take advantage of the data-collection and relay capability of the
environmental observation satellites.
4.6

OBSERVATIONAL METADATA

For each space-based system they operate, satellite operators shall record, retain and make available
observational metadata in accordance with the provisions of section 2.5.
4.7

QUALITY MANAGEMENT

Satellite operators shall include appropriate quality indicators in the metadata for each dataset, in
accordance with the provisions of section 2.6.
4.8

CAPACITY DEVELOPMENT

4.8.1

Centres of excellence

Satellite operators, and other Members having the capability to do so, shall provide support to the
education and training of instructors in the use of satellite data and capabilities, at specialized Regional
Training Centres or other training institutes designated as centres of excellence in satellite meteorology,
in order to build up expertise and facilities at a number of regional growth points.
4.8.2

Training strategy

Satellite operators should focus their assistance, to the extent possible, on one or more of these centres of
excellence within their service areas and contribute to the Virtual Laboratory for Education and Training in
Satellite Meteorology (VLab).
Note:
The aim of the education and training strategy implemented through the virtual laboratory is to systematically
improve the use of satellite data applied for meteorology, operational hydrology and climate WMO applications areas,
with a focus on meeting the needs of developing countries.

4.8.3

User preparation for new systems

4.8.3.1
In order to facilitate a smooth transition to new satellite capabilities, satellite operators should
take steps to prepare users through training, guidance on necessary upgrades of receiving equipment and
processing software, and the provision of information and tools to facilitate the development and testing of
user applications.
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4.8.3.2
Satellite operators should provide information on planned and achieved data timeliness, data
format and processing tools availability.
4.8.3.23
In addition to working through the virtual laboratory, Members should, as appropriate, exploit
partnerships with organizations providing education and training in environmental satellite applications,
depending on their specific needs.
4.8.4

Collaboration between users and data providerssatellite operators

4.8.4.1
In order to achieve the most effective utilization of satellite data, Members should pursue
close collaboration between users and data providerssatellite operators at a regional level.
4.8.4.2
Satellite operators should engage with users and document potential impact on applications
when developing new satellite systems, products, or ground systems.
4.8.4.23
Working with their regional association, Members should follow systematic steps to document
the regional requirements for satellite data access and exchange.

SECTION: Chapter
Chapter title in running head: 4. ATTRIBUTES SPECIFIC TO THE SPACE-BAS…

ATTACHMENT 4.1. BASELINE CONTRIBUTION TO THE WMO
INTEGRATED GLOBAL OBSERVING SYSTEM (WIGOS)
(Adopted at the forty-sixthninth meeting of the Coordination Group for Meteorological Satellites (CGMS469), 5 June 201819-21 May 2021)
1.

INTRODUCTION

The Coordination Group for Meteorological Satellites (CGMS) provides a forum for the exchange of
technical information on meteorological and environmental satellite systems as well as research and
development missions in support of the World Meteorological Organization’s (WMO) Rolling Review of
Requirements (RRR). The primary goal of the coordination activities is to support operational weather
monitoring and forecasting as well as climate monitoring. CGMS coordinates satellite systems of its
members in an end-to-end perspective including, but not limited to, the protection of on-orbit assets,
support to users, and the facilitation of shared access to satellite data and products.
1.1

Document purpose

The baseline constitutes the commitments and plans of CGMS members to provide particular observations,
measurements, and services. CGMS members plan to maintain the capabilities and services described
below to support the WMO Global Observing System (GOS). This document will remain consistent with the
principles of the WMO Integrated Global Observing System (WIGOS) 2040 Vision and the WIGOS vision
serves as important input in the development of CGMS members’ Plans.
1.2

Scope of the baseline

The baseline enumerates the observations, measurements, and their supporting missions that provide
meteorological and environmental data required to support the WMO application areas. Support of this
goal requires coordination and cooperation among all CGMS members. In order to ensure an efficient
allocation of resources and timely cooperation, the capabilities contained herein are considered the
aggregate baseline capabilities of all CGMS members.
In the development of the scope of the baseline, the following principles determined which missions were
included:
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•

Commitment by CGMS members to provide a capability.

•

Long-term sustained provision of the capability by CGMS members.

•

Data from missions are available on a free and unrestricted basis.

•

Data can be utilized in operational applications.

This document takes a holistic approach and therefore includes: space-based observations and
measurements; services, including data collection and direct broadcast; as well as data sharing and
distribution.
1.3

Evolution of the baseline

This document will be maintained by CGMS Working Group III and approved by the Plenary. The CGMS
Secretariat is the repository for this document. The baseline will be updated every four years to take into
account the evolving WMO gap analysis and evolving plans of CGMS members.
The year following approval of a new CGMS baseline, WMO will include the CGMS baseline in the manual
on WIGOS. WMO will conduct a WMO Gap analysis of the CGMS baseline against the WIGOS 2040 Vision
every four years. Then, the process will begin again with CGMS updating the baseline to be included in the
manual on WIGOS.
The baseline constitutes a comprehensive response to the WIGOS vision, but CGMS recognizes that, due to
budgetary constraints and specific national priorities, full implementation of the WIGOS vision may not be
possible in the near term.
2.

OBSERVATIONS, MEASUREMENTS AND ORBITS

2.1

Observations and measurements

The following primary observations, measurements, sensor types, and orbits [e.g., Low Earth Orbit (LEO);
Geostationary (GEO); and Lagrange Point 1 (L1)] from which they are collected are considered part of the
CGMS baseline. The low Earth orbits comprise three orbital planes: (i) early morning (nominally 05:30
descending; 17:30 ascending Equatorial Crossing Time, ECT); (ii) mid-morning (nominally 09:30 descending;
21:30 ascending ECT); and (iii) afternoon (nominally 13:30 ascending ECT). The term Sun-Earth line should
be understood as covering observations that may be obtained from either Geostationary orbit (GEO) or
Lagrange Point 1 (L1) when monitoring or observing the sun. The observations and measurements are a
combination of active and passive remotely-sensed observations, and in situ measurements.
TABLE: Table shaded header with lines
Sensor Type

Orbit

Observation/Measurement

Attributes

Microwave Sounder

LEO

Atmospheric temperature,
humidity, and precipitation

3 sun-synchronous orbits,
nominally early morning, midmorning, and afternoon

Infrared Sounder

LEO, GEO

Atmospheric temperature, and
humidity

LEO - Hyperspectral on 3 sunsynchronous orbits, nominally
early morning, mid-morning,
and afternoon
GEO - Hyperspectral at orbital
positions 0° and 105° East.

Radio Occultation

LEO

Atmospheric temperature and
humidity, Ionospheric Electron
Density

3 sun-synchronous orbits, early
morning, mid-morning, and
afternoon as well as other
designated orbits such as
equatorial – A minimum of 6
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Attributes
000 globally distributed
occultations.

Multi-purpose meteorological
imagers (multi-spectral, visible
and IR)

LEO, GEO

Sea surface temperature,
aerosols, land surface
temperature, cloud properties,
feature tracking winds (AMV),
flood mapping, fires, cryosphere
applications (sea ice, snow
cover, etc.)

LEO - 3 sun-synchronous orbits,
nominally early morning, midmorning, and afternoon
GEO - Global coverage,
nominally 6 evenly spaced
satellites

Narrow Band Visible and Near
Infrared Imager

LEO, GEO

Ocean colour

LEO - 2 orbits
GEO - 1 slot located 128.2° E

High Resolution Visible Infrared
Imager

LEO

Land use, vegetation type and
status

LEO - 1 orbit

Microwave Imager

LEO

Sea surface temperature, ocean
surface winds, precipitable
water, soil moisture, snow and
ice properties, sea ice
properties

LEO - 3 sun-synchronous orbits,
nominally early morning, midmorning, and afternoon

Radar Altimetry

LEO

Ocean surface topography

LEO - 2 sun-synchronous orbits,
early morning and mid-morning
orbits as well as reference
mission on a high-precision,
inclined orbit

Scatterometer

LEO

Ocean surface winds

LEO - 2 sun-synchronous orbits,
early morning and mid-morning
orbits [oceansat-3]

Lightning Mapper

GEO

Lightning mapper

GEO - In certain slots, 0°, 75.2°
W, 137° W 86.5° E, and 105° E

Visible/IR Radiometer

LEO

Radiation balance

LEO - 2 sun-synchronous orbits,
early morning and afternoon
orbits

Visible/UV Spectrometer

LEO, GEO

Ozone

LEO - 2 sun-synchronous orbits
mid-morning and afternoon
GEO - 2 slots at 0° and 128.2° E

Coronagraph

Sun-Earth line

Coronagraphy

GEO - 1 slot
L1

EUV Imager

Sun-Earth line

EUV imagery

GEO - 2 slots

X-Ray Spectrograph

Sun-Earth line

X-Ray flux

GEO - 2 slots

Ion/Electron/Proton
Spectrometer

LEO, GEO, and L1

Energetic particles, solar wind

LEO - 2 sun-synchronous orbits,
nominally early morning, midmorning, and afternoon
GEO - Global coverage,
nominally 6 evenly spaced
satellites
L1 as in situ measurements

Magnetometer

LEO, GEO, L1

Magnetic field, solar wind

LEO - 3 sun-synchronous orbits,
nominally early morning, midmorning, and afternoon
GEO – 2 slots
L1 - as in situ measurements

Plasma Analyser

L1

Solar wind

L1 as in situ measurements
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Sensor Type

Orbit

Observation/Measurement

Attributes

Precipitation Radar

LEO

Precipitation

LEO - equatorial orbit

Submillimeter Ice Cloud Imager

LEO

Cloud ice

LEO - sun synchronous midmorning orbit

Synthetic Aperture Radar

LEO

Soil moisture, sea ice

LEO - 1 orbit

3.

SERVICES

3.1

Data-sharing services

Meteorological applications in general are critically dependant on the global exchange of observation data.
The international exchange of satellite data obtained by the CGMS baseline system is a vital element of the
WMO Integrated Global Observing System, which underpins the operational weather, climate, hydrological
and other environmental services of all 191 WMO Members. CGMS Members will establish and operate
terrestrial and space-based dissemination services in order to exchange observations and measurements
directly among members, and to make them available to national hydrological and meteorological services
and to the broader international user community in a timely and cost-effective manner. This data exchange
should also follow to CGMS Working Group I and IV best practices.
3.1.1

Direct broadcast services

The core meteorological satellite systems in low Earth orbits, and other operational satellite systems where
applicable, should ensure near real-time data dissemination of imagery, sounding, and other real-time data
of interest to members by direct broadcast. CGMS Members should follow the best practices for direct
broadcast services developed by Working Group I.
3.2

In situ data relay

CGMS Members will provide for the relay of in situ meteorological and environmental information from
fixed and mobile platforms (e.g., ocean buoys, tide gauges, tsunami platforms, and river gauges). In situ
data relay services should be provided on both LEO and GEO satellites when relevant.
4.

ENSURING DATA AND SERVICES

To ensure quality and continuity of observations and measurements CGMS Members will take the following
steps in the provision of their data and services.
4.1

Calibration and validation

CGMS Members are responsible for ensuring the quality and comparability of satellite measurements taken
at different times and locations by different instruments by various satellite operators. CGMS Members will
characterize instruments prior to launch, follow the common methodologies, and implement operational
procedures outlined by the Global Space-based Inter-Calibration System (GSICS). Instruments should be
inter-calibrated on a routine basis against reference instruments or calibration sites.
CGMS will strive to achieve global compatibility of satellite products, by establishing commonality in the
derivation of satellite products for global users where appropriate and by fostering product validation and
inter-satellite comparison through international science working groups and SCOPE-type mechanisms.
4.2

Contingency planning to ensure continuity

CGMS Members will take steps to ensure continuity of this CGMS baseline by following the guidelines
outlined in the CGMS contingency plan.
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Monitoring implementation of the baseline

CGMS will monitor members’ implementation of the CGMS baseline through an annual risk assessment.
CGMS Members will provide the information necessary to compare current observing capabilities against
the CGMS baseline. This assessment is outlined in the Global Contingency Plan.
4.4

Research to operations and employing research missions

The CGMS Baseline focuses on satellite missions that are provided on an operational and sustained basis;
this does not preclude the use of other missions undertaken on a research or experimental basis (e.g. to
demonstrate a specific capability). Research and experimental missions support the CGMS baseline by:
•

Supplementing the CGMS baseline observations and measurements.

•

Providing a pathway for new sensors, observations, and measurements to be added to the
CGMS baseline as future operational missions.

•

Supporting contingency operations in the case of a gap in the CGMS baseline.

4.5

System compatibility and interoperability

In order to help maintain a robust global observing system, CGMS Members shall work through Working
Group I, II, & IV to establish and adopt best practices for interoperability and compatibility of systems and
services.
1. INTRODUCTION
The Coordination Group for Meteorological Satellites (CGMS) provides a forum for the exchange
of technical information on meteorological and environmental satellite systems as well as
research and development missions in support of the World Meteorological Organization’s (WMO)
Rolling Review of Requirements (RRR), the IOC-UNESCO, and other users. The primary goal of
the coordination activities is to support operational monitoring and forecasting of weather, space
weather and the climate. CGMS coordinates satellite systems of its members in an end-to-end
perspective including, but not limited to protection of on-orbit assets, support to users, and
facilitation of shared access to satellite data and products.

1.1 Document purpose
The ‘Baseline’ constitutes the commitments and plans of CGMS members to provide particular
observations and services. CGMS members plan to maintain the capabilities and services
described below to support the global observing system. This document will remain consistent
with the principles of the WMO Integrated Global Observing System (WIGOS) Vision and the
WIGOS Vision serves as important input in the development of CGMS members’ plans.

1.2 Reference documents
Title
CGMS Baseline
CGMS
Plan

Contingency

Purpose and Revision cycle (incl. links)
(This document)
Revised at least every four years
Defines guidance and the process for identifying, mitigating,
and coping with risks to the continuity of the CGMS Baseline.
https://www.cgmsinfo.org/documents/CGMS_contingency_plan_Aug2019.pdf
(Ref. CGMS-46-CGMS-WP-28)
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CGMS
High-Level
Priority Plan (HLPP)

WMO Gap Analysis

WIGOS Vision

4-year rolling plan containing high-level priorities for CGMS
activities. Aspirational targets for enhancing the CGMS
response to the WIGOS Vision are included in the HLPP.
Revised annually.
https://www.cgmsinfo.org/documents/CGMS_HIGH_LEVEL_PRIORITY_PLAN.pdf
Contains the WMO gap analysis of CGMS Baseline against the
WIGOS 2040 Vision. Document provided to CGMS at least
every 4 years.
CGMS-49-WMO-WP-13
Contains the overall vision for the complete observing system,
based on WMO requirements.
WMO document No. 1243
https://community.wmo.int/vision2040

1.3 Scope of the baseline
The baseline enumerates the observations and their supporting missions that provide
meteorological and environmental data required to support the WMO application areas. Support
of this goal requires coordination and cooperation among all CGMS members. In order to ensure
efficient allocation of resources and timely cooperation, the capabilities contained herein are
considered the aggregate baseline capabilities of all CGMS members.
In the development of the scope of the Baseline, the following principles determined which
missions were included:
●
●
●
●

Commitment by CGMS members to provide a capability;
Long-term sustained provision of the capability by CGMS members;
Data from missions are available on a free and unrestricted basis;
Data can be utilised in operational applications.

This document takes a holistic approach and therefore includes space-based observations;
services, including data collection and direct broadcast; as well as data sharing and distribution.

1.4 Evolution of the baseline
The Baseline will be updated at least every four years to take into account the evolving
programmatic plans of CGMS members and the WMO Gap Analysis of the CGMS Baseline against
the WIGOS Vision. The process for updating the CGMS baseline is illustrated in Appendix A.
Following approval of the CGMS Baseline, WMO will include the revised CGMS Baseline in the
new Manual on WIGOS.

1.5 Additional response to the WIGOS vision
The Baseline constitutes the most comprehensive CGMS response to the WIGOS Vision possible
under the current programmatic constraints and specific national priorities. CGMS will continue
to strive for a full implementation of the WIGOS Vision and CGMS Working Group III will propose
targets for extending the response to the WIGOS Vision. These targets will (after approval by
the CGMS plenary) be reflected in the 4-year rolling CGMS High-Level Priority Plan, and will be
reflected in the CGMS Baseline when realised as fully committed contribution by CGMS members.

2. OBSERVATIONS AND ORBITS
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The orbits considered by CGMS for exploitation include Low Earth Orbit (LEO), Geostationary
Orbit (GEO), Highly Elliptical Orbit (HEO), and at the L1 Lagrange point.
•

LEO may be sun-synchronous or drifting. Sun-synchronous orbits may have Equatorial
Crossing Time (ECT) in the “early morning” (typically, 5:30 and 17:30), the “mid-morning”
(typically, 9:30 and 21:30) or the “afternoon” (typically, 13:30 and 1:30). They overfly
approximatively the same location of the Earth, including high latitudes, at approximatively
the same time twice/day. For large-swath instruments, coverage at 4-hour intervals require
three satellite at fairly spaced ECT’s. Drifting orbits with different inclination provide more
frequent coverage of lower latitudes and ensure the viewing of the Earth at changing times
of the diurnal cycle.

•

GEO provides continuous view of about 1/3 of the Earth’s surface centred on the stationary
sub-point. Full coverage of all longitudes, excluding polar regions, requires a number of
evenly spaced satellites.

•

HEO can be used for frequent Earth observation of high latitudes, or to fly through the
magnetosphere at various distance from the Earth, for the purpose of space weather. [Note
that HEO missions are being planned by some CGMS members but are not yet considered
part of the CGMS Baseline].

•

L1 provides continuous view of the Sun, and in-situ detection of particles of the solar wind
several minutes before they reach the magnetosphere and the Earth.

•

The term Sun-Earth line used below should be understood as covering observations that may
be obtained from any suitable orbital position on the line connecting the Sun and the Earth
when monitoring or observing the sun. Typical orbital positions include GEO and the 1st
Lagrangian

Point (L1). Requirement for continuous observations needs to be taken into account for orbits around
the Earth because of potential satellite eclipses.
•

Other orbits away from the Sun-Earth line (e.g. L5 or L4) can be used for solar and
heliospheric imaging and in-situ measurements for space weather to improve the coverage
and enhance space weather forecasting.

The observations are a combination of active and passive remotely sensed observations, and insitu measurements.
Sensor Type

Orbit

Observations

Attributes

Microwave
Sounder

LEO

Atmospheric
temperature, humidity,
and precipitation

3 sun-synchronous
orbits, nominally early
morning, mid-morning
and afternoon

Hyperspectral
Infrared Sounder

LEO, GEO

Atmospheric
temperature, humidity,
and winds Atmospheric
composition:

LEO – 3 sun-synchronous
orbits, nominally early
morning, mid-morning
and afternoon

CO, CO2, SO2 ,
depending on spectral
band also CH4 and NH3

GEO – 2 slots: 86.5°105°E range and 0°
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Sensor Type

Orbit

Observations

Attributes

Radio Occultation

LEO

Atmospheric
temperature and
humidity, Ionospheric
Electron Density

Minimum 6000
occultations from low
inclination orbits (<30°)
distributed geographically
and temporally in local
time, 1000 occultation
from other drifting orbits,
and 7600 occultations
from sun-synchronous
orbits. Electron density
profiles up to 500 km.

Multi-purpose
meteorological
imagers
(multispectral,
visible, and IR)

LEO, GEO

Sea Surface
Temperature, Aerosols,
Land surface
temperature, Cloud
properties, Feature
tracking winds (AMV),
Flood mapping, Fires,
Cryosphere applications
(sea ice, snow cover,
etc.), ocean colour

LEO – 3 sun-synchronous
orbits, nominally early
morning, mid-morning,
and afternoon
IR dual-angle view
imagery for highaccuracy SST (at least
one am spacecraft)
GEO – 137°W, 75.2°W,
0°, 74°E, 76°E, 82°E,
86.5°E-105°E, 128.2°E,
140°E

Multi-viewing,
multi-channel,
multi- polarisation
imager

LEO

Aerosol, cloud
microphysics, BRDF
(Bidirectional
Reflectance Distribution
Function)

LEO – 1 sun-synchronous
orbit

Lightning Mapper

GEO

Lightning mapping

GEO – 137°W, 75.2°W,
0°, 86.5°E-105°E,

Broadband
short/long wave
radiometer

LEO

Radiation balance

LEO – 2 sun-synchronous
orbits, early morning and
afternoon orbit

Visible/UV
Spectrometer

LEO, GEO

Aerosol,

LEO – 2 sun-synchronous
orbits mid-morning and
afternoon

Atmospheric
Composition:
O3, CO2, NO2, SO2,
BrO. Cl

GEO – 2 slots at 0° and
128.2°E
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Sensor Type

Orbit

Observations

Attributes

UV limb
spectrometer

LEO

Aerosol, Atmospheric
Composition: O3

LEO – 2 sun-synchronous
orbits, mid-morning,
afternoon

SWIR imaging
spectrometer

LEO

Atmospheric
Composition:

LEO – 2 orbit sunsynchronous late
morning or afternoon

CO2, CH4
Precipitation Radar

LEO

Precipitation

LEO – drifting orbit

Microwave Imager

LEO

Sea surface
temperature, ocean
surface winds,
precipitable water, soil
moisture, snow and ice
properties, sea ice
properties, precipitation,
cloud liquid water

LEO – 2 sun-synchronous
orbits, nominally midmorning and afternoon

Narrow Band
Imager

LEO, GEO

Ocean colour, aerosol

LEO – 2 orbits

Radar Altimetry

LEO

Ocean surface
topography

LEO – 1 orbit midmorning as well as
reference mission on a
high-precision, drifting
orbit

Scatterometer

LEO

Ocean surface winds

LEO – 3 sun-synchronous
orbits, early morning,
mid-morning and
afternoon orbits

Submillimetre Ice
Cloud Imager

LEO

Cloud Ice

LEO – sun synchronous
mid-morning orbit

Synthetic Aperture
Radar

LEO

Soil Moisture, Sea ice

LEO – 1 orbit

High Resolution
Optical Imager

LEO

Land use, vegetation
type and status, aerosol

LEO – 1 orbit

GEO – 1 slot, 128.2°E
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Sensor Type
Coronagraph

Orbit
Sun-Earth line

Observations
Coronagraphy

Attributes
GEO – 1 slot
L1

EUV Imager

Sun-Earth line

EUV imagery

GEO – 2 slots
LEO – 1 orbit

X-Ray
Spectrograph

Sun-Earth line

Energetic particle
sensor

LEO, GEO, L1

X-Ray flux

GEO – 2 slots
L1

Magnetospheric and
solar energetic particles

LEO – 3 orbits
GEO – 137°W, 75.2°W,
0°, 31°E, 86.5°E-105°E,
128.2°E including hosted
payload missions
L1 as in-situ
measurement

Magnetometer

GEO, L1

Earth’s magnetic field,
interplanetary magnetic
field

GEO – 4 slots: 137°W,
75.2°W, 86.5°E-105°E,
128.2°E, in-situ
measurement
L1 as in-situ
measurement

Plasma Analyser

L1

Solar wind

L1 as in-situ
measurement

3. SERVICES
3.1 Data sharing services
Meteorological applications in general are critically dependant on global exchange of observation
data. The international exchange of satellite data obtained by the CGMS Baseline system is a
vital element of the WMO Integrated Global Observing System, which underpins the operational
weather, climate, hydrological and other environmental services of all 193 WMO members. In
particular, it provides critical global input data for the WMO members designated as Global
Producing Centres for long- and medium-range weather forecasts, Tropical Cyclone Forecasting
Centres and Centres for Transport Modelling for Environmental Emergency Response. CGMS
members will establish and operate terrestrial and space-based dissemination services in order
to exchange observations directly among members, and to make them available to National
Hydrological and Meteorological Services and to the broader international user community in a
timely and cost-effective manner. This data exchange should follow CGMS best practices.
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3.1.1. Direct broadcast services
The core meteorological satellite systems in LEO orbits, and other operational satellite systems
where applicable, should ensure low latency data access of imagery, sounding, and other realtime data of interest to users by means of direct broadcast or other mechanisms. Application
areas where low latency and availability is suitable include Severe Weather Monitoring,
Nowcasting and Short- and Medium-Range Numerical Weather Prediction. Other application
areas could also benefit from very low latency products, e.g. ionospheric monitoring. CGMS
members should follow the best practices for direct broadcast services developed by CGMS
Working Group I.

3.2 In-situ data relay
CGMS members will provide for the relay of in-situ meteorological and environmental information
from fixed and mobile platforms (e.g. ocean buoys, tide gauges, tsunami platforms, and river
gauges). In-situ data relay services should be provided on both LEO and GEO satellites when
relevant.

4. ENSURING DATA AND SERVICES
To ensure quality and continuity of observations CGMS members will take the following steps in
the provision of their data and services.

4.1 Calibration and validation
CGMS members are responsible for ensuring the quality and compatibility of satellite
observations taken at different times and locations, by different instruments, and by various
satellite operators. CGMS members will characterise instruments prior to launch, follow the
common methodologies, and implement operational procedures outlined by Global Space-based
Inter-Calibration System (GSICS). Instruments should be inter-calibrated on a routine basis
against reference instruments or calibration sites.
CGMS will strive to achieve global compatibility of satellite products, by establishing commonality
in the derivation of satellite products for global users where appropriate and by fostering product
validation and inter-satellite comparison through International Science Working Groups and
Sustained, Coordinated Processing of Environmental Satellite Data (SCOPE)-type mechanisms.

4.2 Contingency planning to ensure continuity
CGMS members will take steps to ensure continuity of this CGMS Baseline by following the
guidelines outlined in the CGMS contingency plan.

4.3 Monitoring implementation of the baseline
CGMS will monitor members’ implementation of the CGMS Baseline through an annual risk
assessment. CGMS members will provide the information necessary to compare current
observing capabilities against the CGMS Baseline. This assessment is outlined in the CGMS global
contingency plan.

4.4 Research to operations and employing research missions
The CGMS Baseline focuses on satellite missions that are provided on an operational and
sustained basis. This does not preclude the use by CGMS members of other missions undertaken
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on a research or experimental basis (e.g. to demonstrate a specific capability). Research and
experimental missions support the CGMS Baseline by:
●
●
●

Supplementing the CGMS Baseline observations.
Providing a pathway for new sensors and observations to be added to the CGMS Baseline
as future operational missions.
Supporting contingency operations in the case of a gap in the CGMS Baseline.

4.5 System compatibility and interoperability
In order to help maintain a robust WMO Global Observing System (GOS), CGMS members shall
work through CGMS Working Groups I, II and IV to establish and adopt best practices for
interoperability and compatibility of systems and services.
ANNEX: CGMS baseline process
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APPENDIX A: CGMS BASELINE PROCESS
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5. ATTRIBUTES SPECIFIC TO THE GLOBAL OBSERVING SYSTEM OF THE WORLD
WEATHER WATCH
Notes:
1. The provisions of sections 1, 2, 3 and 4 are common to all WIGOS component observing systems including GOS.
This section contains additional provisions for standard and recommended practices and procedures related to
surface-based observations for GOS.
2.

The implementation of GOS encompasses the use of surface- and space-based meteorological (weather and
climate) observations, but does not include hydrological or cryospheric observations or those related to the
chemical composition and related physical characteristics of the atmosphere.

5.1

REQUIREMENTS

5.1.1
Members shall ensure that time and frequency of observations meet user observational
requirements for timeliness and temporal resolution.
Note:
These requirements are specified in the OSCAR/Requirements database (http://www.wmosat.info/oscar/observingrequirements) with further details provided in other sections of this Manual.

5.1.2
Members should make and provide real-time observations in areas where special weather
phenomena are occurring or are expected to develop.
Note:

Specific requirements may arise in special circumstances as described in 2.2.2.3.

5.2

DESIGN, PLANNING AND EVOLUTION

5.2.1

Composition of the Global Observing System of the World Weather Watch

5.2.1.1
Members shall design and plan the meteorological component of their surface-based
observing network so as to address the requirements of the WMO application areas associated with the
World Weather Watch.
Note:
The breadth of activities associated with the World Weather Watch includes climatology, agricultural
meteorology, aeronautical meteorology and other WMO application areas, and is increasing over time as
meteorological science and operations evolve.

5.2.1.2
Members shall provide surface-based meteorological observations from one or more of the
following types of station/platform:
(a) Surface land stations (see Appendix 5.1.);
(b) Surface marine stations (see Appendix 5.2.);
(c) Upper-air stations (see Appendix 5.3.);
(d) Aircraft meteorological stations (see Appendix 5.4.);
(e) Radar wind profiler stations (see Appendix 5.5);
(f) Weather radar stations (Appendix 5.6.).
Notes:
1. Any station may belong to more than one of the above categories (a) to (f).
2.

A coastal station makes both surface land and surface marine observations. Hence, it may be considered as
belonging to both categories (a) and (b).
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5.2.1.3
When operating these types of station, Members shall follow the provisions defined in the
appendices to this section.
5.2.1.4
For stations contributing to GCOS networks, Members shall follow the provisions defined in
Appendix 5.7.
Note:
Stations identified as contributing to GCOS networks are selected from categories (a) to (f) under
5.2.1.2. It is necessary for Members to check which of their stations have been selected for inclusion in GCOS
networks. This information may be found on the GCOS web site at https://public.wmo.int/en/programmes/globalclimate-observing-system/networks.

5.2.2

Principles for observing network design and planning

Members shall take into account global and regional observational requirements when they establish
their national observing network.
5.3

INSTRUMENTATION AND METHODS OF OBSERVATION

5.3.1
Members shall reduce the observed atmospheric pressure at a station to mean sea level,
except at those stations specified in the Manual on Codes (WMO-No. 306), Volume II – Regional Codes
and National Coding Practices, section A.1, 12.1, for each Region (Chapter I – VI) and the Antarctic
(Chapter VII).
Note:
Detailed guidance on the measurement of atmospheric pressure is given in the Guide to Instruments and
Methods of Observation (WMO-No. 8), Volume I, Chapter 3, 3.7.

5.3.2
Members shall ensure that instruments for air temperature and humidity measurements are
mounted in such a way that the sensors are at the same height, within 1.25 and 2.0 m above ground.
Notes:
1. Detailed guidance is provided by the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I,
Chapters 2 and 4.
2.

When considerable snow cover occurs, a greater height is permissible in order to maintain the correct height
above the snow surface.

5.3.3
Members shall ensure that the exposure of wind instruments over level, open terrain is 10 m
above ground.
Notes:
1. Detailed guidance is available in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I,
Chapter 5, 5.9.
2.

At an aeronautical meteorological station, Members should install the wind instruments in accordance with the
Technical Regulations (WMO-No. 49), Volume II, Part II, 4.1.1.

5.3.4
Members shall ensure that the averaging period for surface wind observations is ten
minutes, except that when the 10-minute period includes a marked discontinuity in the wind direction
and/or speed, only observations/ measured data after the discontinuity is used for obtaining mean
values.
Notes:
1. A marked discontinuity is defined in the Manual on Codes (WMO-No. 306), Volume I.1: International Codes,
15.5.1 (for aerodrome meteorological observation).
2.

In such a case, the time interval is correspondingly reduced.
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3.

Detailed guidance is provided in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I,
Chapter 5, and Volume V, Chapter 2.

4.

For wind observations at an aeronautical meteorological station, Members should follow the Technical Regulations
(WMO-No. 49), Volume II, Part I, 4.1 and 4.6.1, and Part II, Appendix 3, 4.1.3.

5.3.5
Note:

Member should indicate “calm” when the average wind speed is less than 0.5 m s–1.
In that case, the wind direction is reported as 0.

5.3.6
For all cloud observations, Members shall use the tables of classification, definitions and
descriptions of clouds as given in the International Cloud Atlas –Manual on the Observation of Clouds and
Other Meteors (WMO-No. 407).
Note:
See the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 15, for further
details.

5.3.7
Members shall comply with the International Cloud Atlas – Manual on the Observation of
Clouds and Other Meteors (WMO-No. 407) when observing and reporting present and past weather.
Note:
See the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 14, 14.2, for
further details.

SECTION: Chapter
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APPENDIX 5.1. ATTRIBUTES SPECIFIC TO SURFACE LAND
METEOROLOGICAL STATIONS
Note:
Guidance on the operation of surface land networks is provided in the Guide to the Global Observing System
(WMO-No. 488), Part III, 3.2; the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume III,
Chapters 1 and 2; the Guide to Climatological Practices (WMO-No. 100), Chapter 2; and Global Observing System for
Climate: Implementation Needs, GCOS-200.

5.1.1
Members shall ensure that each station is located so as to provide observations
representative of the area in which it is situated.
Note:

The size of this area may be different for different applications.

5.1.2
Members shall ensure that the actual time of observation is as close as possible to the
reported time of observation.
Notes:
1. In general, the measurement of atmospheric pressure is the most sensitive to the time of observation and is to be
made at the reported time. Observations of other variables are made over the 10-minute period immediately
preceding the reported time.
2.

Automated systems can generally match the actual time with the reported time, however, manual observations
occur over a period of time, especially when many variables are to be observed.

3.

It is desirable to report the time of observation for each observed variable where possible and when
accommodated by the reporting code.

5.1.3
Members should make synoptic observations at their surface land stations of the Global Basic
Observing Network (GBON).
Notes:
1. See section 3.2.2 (under development).
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2.

Collections of variables at standard times, which have long been referred to as synoptic observations, provide a
valuable basic set of meteorological information which may, in the future, be referred to as basic observations.

3.

These surface synoptic/basic observations provide the means to address the requirements of several application
areas for real-time surface observations. Such areas include global NWP, high resolution NWP, nowcasting and
very short-range forecasting, and seasonal and interannual forecasting, which are all core applications that
provide value to other application areas. While it is not essential that all surface land stations make synoptic
observations, a sufficient number is needed to address requirements.

5.1.4
Members making synoptic observations at their surface land stations shall observe the
meteorological variables listed in Attachment 5.1.
Note:
The list shows differences between manual and automatic stations, as well as some variables to be included
whenever possible or specified as a regional requirement.

5.1.5

Members making synoptic observations shall do so at least at the main standard times.

5.1.6
Members making synoptic observations should do so at the intermediate standard times and
the additional standard times.
Note:
The three-hour frequency of the intermediate standard times provides value for several application areas,
while an hourly frequency of the additional standard times provides further value for many application areas.

5.1.7
Members who include snow depth observations as part of their synoptic observations should
do so at least at the main standard times.
5.1.8
Members who include snow depth observations as part of their synoptic observations shall
do so at least once per day.
Notes:
1. In this case, the time of the snow depth observations is to be the same each day.
2.

When snow is not present, snow depth is to be reported as zero (0 cm) for the entire period during which snow is
expected but is not present, as determined by resolutions of regional associations.

Observations for climate applications
5.1.9

Each Member shall establish and maintain at least one reference climatological station.

5.1.10
Members should ensure that each reference climatological station maintains the specified
exposure with long-term stability.
Notes:
1. Exposure requirements are specified in the Guide to Instruments and Methods of Observation (WMO-No. 8),
Volume I, 1.1.2, 1.3.3, 1.3.4, and in the Guide to Climatological Practices (WMO-No. 100), 2.4.
2.

Good exposure allows observations to be made in representative conditions, and long-term stability will support
the homogeneity of the series of observations.

5.1.11
Members shall make climate observations at a sufficient number of their surface land
stations to address the requirements of climate applications.
5.1.12
Members making climate observations for climate applications shall observe the
meteorological Essential Climate vVariables listedas specified in Attachment 5.1Appendix 5.8.
5.1.13
Members making observations for climate applications should ensure that observations are
made at fixed times, according to either UTC or Local Mean Time, which remain unchanged throughout the
year.
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Note:
When changing to daylight saving time, also known as summer time, observations shall be made one hour
later on the local clock.

5.1.14
Members making observations for climate applications two or more times per day should
select times that reflect the significant diurnal variations.
5.1.15
Members should provide monthly summaries of observations made at their surface land
stations belonging to GBON.
Notes:
1. See section 3.2.2 (under development).
2.

Monthly summaries have long been provided as CLIMAT messages, offering a valuable basic set of climatological
information.

3.

The Handbook on CLIMAT and CLIMAT TEMP Reporting (WMO/TD-No. 1188) provides instructions on how to set
up reports and bulletins in the CLIMAT (TEMP) (SHIP) codes.

4.

CLIMAT reports are to be transmitted by the fifth day of the month (and no later than the eighth day of the
month).

5.

CLIMAT reports require quality control not only of the measurements themselves, but also of their message
encoding to ensure their accurate transmission to national, regional and world centres. Quality checks should be
made on site and at a central facility designed to detect equipment faults at the earliest stage possible.

Observations for aeronautical meteorology
5.1.16
Members should make observations for aeronautical meteorology at a sufficient number of
their surface land stations to address the requirements of aeronautical meteorology.
5.1.17
Members making observations for aeronautical meteorology shall observe the
meteorological variables listed in Attachment 5.1.
Note:
In addition to the provisions concerning observations for aeronautical meteorology laid out in this Manual, see
the relevant ICAO provisions in the Technical Regulations (WMO-No. 49), Volume II – Meteorological Service for
International Air Navigation, Part I, 4 and 5.

Observations for agricultural meteorology
5.1.18
Members should make observations for agricultural meteorology at a sufficient number of
their surface land stations to address the requirements of agricultural meteorology.
5.1.19
Members should locate those stations that support agricultural meteorology at a place that is
representative of agricultural and natural conditions in the area concerned.
Note:
To comply with their obligations to collect and share metadata regarding stations that support agricultural
meteorology, Members can refer to the WIGOS Metadata Standard (WMO-No. 1192), Chapter 7, Code Table 4-01,
which includes natural biomass, main agrosystems and crops of the area, types of soil, physical constants and profile
of soil.

5.1.20
Members making observations for agricultural meteorology shall observe the meteorological
variables listed in Attachment 5.1.
Note:
Detailed guidance on observing practices of agricultural meteorological observing systems and instruments is
given in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapters 1, 2, 5, 7, 10 and
11; and Volume III, Chapter 9, and in the Guide to Agricultural Meteorological Practices (WMO-No. 134), Chapter 2.

Lightning location observations
5.1.21

Members should consider acquiring observations from lightning location systems.
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Notes:
1. A detailed description of methods in use is provided in the Guide to Instruments and Methods of Observation
(WMO-No. 8), Volume III, Chapter 6.
2.

A surface-based sensor at a single station can detect the occurrence of lightning but cannot be used to locate it on
an individual flash basis. A network of stations is needed for accurate lightning location.

5.1.22
Members should ensure that the spacing and number of stations is consistent with the
technique used and the desired coverage, detection efficiency and accuracy of location.
Radiation observations
Note:
Detailed guidance about radiation observations is given in the Guide to Instruments and Methods of
Observation (WMO-No. 8), Volume I, Chapter 7; guidance on operations is available in the Guide to the Global
Observing System (WMO-No. 488), Part III, 3.9.2.2.

5.1.23
territory.

Members should establish at least one principal radiation station in each climatic zone of their

Note:
The historical concept of principal and ordinary radiation stations will be replaced in a future edition of this
Manual by updated terminology including provisions relating to the Baseline Surface Radiation Network (BSRN).

5.1.24

Members should make radiation observations with spacing not exceeding 100 km.

Note:
The user observational requirements for radiation climatology and other applications are specified in the
OSCAR/Requirements database (see http://www.wmo-sat.info/oscar/observingrequirements). Spacing exceeding
100 km would not satisfy the threshold requirement of any application area.

5.1.25
Members shall make available the metadata of their radiation stations in accordance with
the provisions of section 2.5.
Note:
Metadata of radiation stations should include the category of the station, details of radiometers in use (type
and serial number of each instrument, calibration factors, dates of any significant changes), the exposure of
radiometers, including height above ground, details of the horizon of each instrument, and the nature of the surface of
the ground.

5.1.26
When commencing radiation observations, Members shall ensure adequate exposure that
will not change over time.
5.1.27

Radiation observations should include at least the following:

(a) Continuous recording of global radiation at the Earth’s surface;
(b) Recording of sunshine duration.

5.1.28

At principal radiation stations, the observing programme should include:

(a) Continuous recording of global radiation at the Earth’s surface and its direct and diffuse
components;
(b) Recording of sunshine duration;
(c) Regular measurements of net radiation (radiation balance) over natural and crop soil
cover (made over a 24-hour period).

5.1.29
Members shall express radiometric measurements in accordance with the World
Radiometric Reference.
Notes:
1. The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 7, 7.1.2.2, and Annex
7.A, provides further details on radiometric measurements.
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In the near future, an SI standard will be available.

5.1.30
Members who make direct solar radiation observations without continuous recording should
do so at least three times per day.
Note:
In such circumstances, measurements require that the sun and the sky in the vicinity are free from cloud,
and that three observation times provide three different solar heights, one of them being near the maximum.

5.1.31
Members who make long-wave radiation observations without continuous recording should do
so every night, at least once soon after the end of the evening civil twilight.

SECTION: Chapter
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APPENDIX 5.2. ATTRIBUTES SPECIFIC TO SURFACE MARINE STATIONS
Note:
Guidance on the operations of surface marine networks is provided in the Guide to the Global Observing
System (WMO-No. 488), Part III, 3.2 and 3.6, and in the Guide to Instruments and Methods of Observation (WMONo. 8), Volume III, Chapter 4. Other relevant guidance may be found in the Guide to Marine Meteorological Services
(WMO‑No. 471).

5.2.1
Members should make surface marine observations with spatial density in all marine areas
which meets the requirements of WMO application areas.
Notes:
1. Members can achieve this by establishing surface marine stations, both fixed and mobile, in their territorial and
international waters.
2.

Where possible, Members can also consider the opportunity to make subsurface observations from their surface
meteorological stations, for example, from ships.

5.2.2
Members making surface marine observations shall ensure that metadata are updated in
accordance with the provisions of 2.5 and are available to the database of the WMO-IOC Joint Technical
Commission for Oceanography and Marine Meteorology (JCOMM) Centre for Oceanography and Marine
Meteorology in Situin situ Observingations Programmes Support Centre (JCOMMOceanOPS).
Notes:
1. The JCOMMOceanOPS database provides an interface to the WIGOS Information Resource – OSCAR/Surface.
2.

In the case of ship observations, relevant metadata include also the name, call sign and route or route designator
of each ship.

5.2.3
Members making surface marine observations should establish as many sea stations as
possible in data-sparse areas and areas of particular interest for WMO application areas.
Note:
This may be achieved by recruiting ships and deploying drifting buoys in such areas, and by giving
consideration to fixed or moored platforms wherever possible.

5.2.4
Members operating stations on fixed structures and/or moored buoys should ensure that their
location provides observations representative of the area in which stations are situated.
5.2.5
Members making surface marine observations shall include as many meteorological
variables as possible among those listed in Attachment 5.1.
5.2.6
times.

Members making surface marine observations shall do so at least at the main standard
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5.2.7
Members making surface marine observations should do so at the intermediate standard times
and the additional standard times.
Note:
Achieving the three-hour frequency of the intermediate standard times provides value for several application
areas, while achieving an hourly frequency of the additional standard times provides further value for many application
areas.

5.2.8
When operational difficulties on board ship make a surface marine observation impracticable
at a main standard time, the actual time of observation should be as near as possible to the main standard
time.
5.2.9
Whenever storm conditions threaten or prevail, or other sudden and dangerous weather and
marine developments are encountered, surface marine observations should be made and reported as soon
as possible and more frequently than at the main standard times.
Notes:
1. Storm conditions refer to the Beaufort scale number 10 and higher.
2.

For specific instructions related to the provision by ships of special reports, in accordance with the International
Convention for the Safety of Life at Sea, see Weather Reporting (WMO-No. 9), Volume D.

3.

Some observing stations/platforms are better than others for making such ad-hoc observations.

5.2.10
Note:

Members shall report and make available surface marine observations in real time.
Logistics of communications from remote areas may prevent this in certain circumstances.

5.2.11
Members should report and make available surface marine observations also in non-realtime through the Marine Climate Data System, appropriate Data Acquisition Centres and Global Data
Assembly Centres.
Notes:
1. The Marine Climate Data System (MCDS) aims to standardize the data system and facilitate access to observations
for climate studies and monitoring in accordance with the GCOS climate monitoring principles (Appendix 2.2) and
is defined in the Manual on Marine Meteorological Services (WMO-No. 558), Volume I, Part VII.

2.

Further guidance and information on the structure and different centres within the MCDS can be found in the Guide
to Marine Meteorological Services (WMO-No. 471), Section 9.3.

Sea-level observations
5.2.112

Members should establish a network of sea-level observing stations along their coasts.

Notes:
1. The design of such networks will consider the requirements of WMO and their partners, and will address topics
including storm surges, tsunamis, tidal observations and predictions, and climate trends.
2.

Guidance can be found in the Manual on Sea-level Measurement and Interpretation, IOC Manuals and Guides No.
14, Volume IV, (WMO/TD-No. 1339; JCOMM Technical Report No. 31) , and the Manual on Sea-level
Measurements and Interpretation, IOC Manuals and Guides No. 14, Volume V: Radar Gauges (JCOMM Technical
Report No. 89).

5.2.123
Members should make sea-level observations at the main standard times and, in extreme
circumstances, as soon as possible and more frequently.
Note:

Extreme circumstances may include tsunamis and storm surges.

Research and special-purpose vessel stations
5.2.134
Members operating research and special-purpose vessels should ensure that all such vessels
are recruited to be WIGOS stations/platforms.
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Note:
Such vessels may provide valuable observations and are to be encouraged to provide as many meteorological
surface and upper-air observations as possible, and subsurface observations down to the thermocline and below, in
accordance with the procedures agreed between WMO and the Intergovernmental Oceanographic Commission of the
United Nations Educational, Scientific and Cultural Organization.
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APPENDIX 5.3. ATTRIBUTES SPECIFIC TO UPPER-AIR STATIONS
Note:
Guidance is provided in the Guide to the Global Observing System (WMO-No. 488), Part III, 3.3, and in the
Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapters 12 and 13.

5.3.1

Members should establish a network of upper-air stations/platforms.

5.3.2
Members making upper-air observations should observe as many as possible of the
meteorological variables listed in in Attachment 5.1.
5.3.3
stations.

Members should make upper-air synoptic observations from at least some of their upper-air

Note:
Collections of standard sets of variables at standard times have long been referred to as synoptic
observations. Upper-air synoptic observations have in the past been made by radiosonde systems and other balloonborne systems. Upper-air networks now also make extensive use of other systems.

5.3.4
An upper-air synoptic observation shall include a vertical profile of one or more of the
following variables:
(a) Wind direction and speed;
(b) Air temperature;
(c) Humidity;
(d) Atmospheric pressure.
Notes:
1. In general, profiles with a high vertical resolution provide greater value for users. Requirements for vertical
resolution are documented in the OSCAR/Requirements database and are described separately for the lower
troposphere, high troposphere and lower stratosphere.
2.

In general, profiles of all the above variables provide greater value than profiles of a single variable. In particular,
radiosonde profiles are highly valued.

3.

In the tropics, priority is to be given to upper-air wind profile observations.

4.

While atmospheric pressure has, in the past, been used as an altitude coordinate, it may also be useful for nonhydrostatic applications.

5.3.5
profile.

An upper-air synoptic observation shall include the altitude of each observation in the

Note:
Different technologies use different methods to determine altitude. Modern Global Navigation Satellite
Systems enable an accurate determination of altitude; however, it remains desirable for radiosondes to also report
atmospheric pressure.

5.3.6
An upper-air synoptic observation should include accurate time and horizontal location of each
observation in the profile.
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5.3.7

Upper-air synoptic observations should be made and reported at the main standard times.

5.3.8

Upper-air synoptic observations shall be made and reported at least at 0000 and 1200 UTC.

5.3.9
For Members using balloon-tracking systems, the balloon release time should be such that the
nominal time of the profile observation is near the midpoint of the flight.
Note:
Although a balloon flight extends over a period generally exceeding one hour, the resulting profile observation
is characterized by a name such as “0000 UTC flight” or “1200 UTC flight”. This is the nominal time of the profile
observation, however, the balloon release time will be 30 to 45 minutes before the nominal time, or even longer if the
balloon is expected to continue ascending to greater heights.

5.3.10

Members should consider equipping suitable ships to provide upper-air synoptic observations.

Other remote-sensing profiler stations
5.3.11

Members should consider the establishment of other remote-sensing profilers.

Note:
In addition to the radar wind profiler, addressed in Appendix 5.5, a range of other remote-sensing
technologies is being used to collect wind and thermal profiles of the atmosphere. The Guide to Instruments and
Methods of Observation (WMO-No. 8), Volume III, Chapter 5, 5.2, provides further information about acoustic
sounders (sodars), radio-acoustic sounding systems, microwave radiometers, laser radars (lidars) and the global
navigation satellite system. Doppler weather radars may also be used to derive wind profiles.

Planetary boundary-layer observations
5.3.12

Members should establish stations for making observations in the planetary boundary layer.

Notes:
1. These observations are profiles of air temperature, humidity, atmospheric pressure and wind in the lowest 1 500
m of the atmosphere.
2.

This information is required in the study of diffusion of atmospheric pollution, the transmission of electromagnetic
signals, the relation between free-air variables and boundary-layer variables, severe storms, cloud physics,
convective dynamics, and the like.

3.

Some of the vertical and horizontal sounding systems that could be applied to specific problems for limited periods
in a variety of locations are described in the Guide to the Global Observing System (WMO-No. 488), Part III,
3.9.2.7, and in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume III, Chapter 5.

SECTION: Chapter
Chapter title in running head: APPENDIX 5.4. ATTRIBUTES SPECIFIC TO TH…

APPENDIX 5.4. ATTRIBUTES SPECIFIC TO AIRCRAFT
METEOROLOGICAL STATIONS
Notes:
1. In addition to the provisions for aircraft-based observations laid out in this Manual, see the relevant ICAO
provisions for observations from aircraft in Technical Regulations (WMO-No. 49), Volume II – Meteorological
Service for International Air Navigation, Part I, 5.
2.

Guidance on the operations of aircraft meteorological stations is provided in the Guide to the Global Observing
System (WMO-No. 488), Part III, 3.4, and in the Guide to Instruments and Methods of Observation (WMO-No. 8),
Volume III, Chapter 3.

3.

Guidance on the development and operation of the Aircraft Meteorological Data Relay (AMDAR) programme is
provided in the Guide to Aircraft-based Observations (WMO-No. 1200).

4.

More details and further requirements concerning measurement and data processing are available in the AMDAR
Onboard Software Functional Requirements Specification (Instruments and Observing Methods, Report No. 115,
Chapter 3). This publication also provides the standard for the meteorological functionality of AMDAR software
applications and air-ground data formats.
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Some relevant specifications and guidance can be found in the ARINC 620-8 Data Link Ground System Standard
and Interface Specification (DGSS/IS), which provides specifications of the meteorological report.

5.4.1
Members should arrange for meteorological observations to be made by aircraft of their
registry operating on national air routes, and for the recording and reporting of these observations.
Note:
These aircraft-based observations can make a significant contribution to the requirements of WMO application
areas, particularly if they are made day and night with adequate distribution in space and time.

5.4.2
Members should collaborate with their civil aviation authorities regarding compliance with
ICAO requirements for the provision of aircraft reports in support of international air navigation.
Note:
Such requirements include the forwarding of aircraft reports by civil aviation authorities to ICAO World Area
Forecast Centres (WAFCs) on the aviation telecommunications network so that they can subsequently be made
available to WMO Members on the WMO Information System (WIS).

5.4.3

Members should participate in the WMO AMDAR observing system.

5.4.4
Members operating AMDAR observing systems shall provide measurement of air temperature,
wind speed, wind direction, pressure altitude, latitude, longitude and time of observation.
5.4.5
Members who operate AMDAR observing systems should include measurement of humidity or
water vapour, turbulence, icing and geometric altitude as additional components of AMDAR observations.
Notes:
1. Turbulence: mean, peak and event-based Eddy Dissipation Rate (EDR) – desirable
2.

Turbulence: derived equivalent vertical gust (DEVG) – optional

5.4.6
Members making aircraft-based observations available to the WIS shall have the
authorization to do so from the observational data owner.
Notes:
1. The Guide to Aircraft-based Observations (WMO-No. 1200), Appendices A and B, provides detailed information on
quality control and monitoring of aircraft-based observations.
2.

The WMO lead centre on aircraft data undertakes quality monitoring of aircraft-based observations and makes
monitoring information available to members at https://community.wmo.int/activity-areas/aircraft-basedobservations/data/monitoring.

5.4.7
Members operating AMDAR observing systems shall ensure that on-board data quality
control is applied in accordance with WMO specifications.
Note:

The Guide to Aircraft-based Observations (WMO-No. 1200), 1.8 and Appendix A, provides further details.

5.4.8
Members who receive and process aircraft-based observations from any source, including
AMDAR and other aircraft-based observing systems, shall make such data available through the WIS in
accordance with WMO specifications.
Note:
Members need to be aware of specific requirements for handling ICAO-related observations, which are
explained in the Guide to Aircraft-based Observations (WMO-No. 1200). Guidance on the encoding and provision of
aircraft-based observations to the WIS can also be found there.

5.4.9
Members who receive, process and make available to the WIS aircraft-based observations
from any source shall record, retain and make available observational metadata in accordance with the
provisions of section 2.5.
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Note:
The Guide to Aircraft-based Observations (WMO-No. 1200), section 1.10 and Appendix D, provides
further details. Relevant metadata include those relating to the following aspects and elements of the observational
data:
(a) Models and types of aircraft;
(b) When and where possible, on-board sensors and their siting, calibration and operational issues and faults;
(c) Specific software and algorithms used to process data to generate the reported variables;
(d) Metadata related to quality control processes, data communication practices, data processing and delivering
centres.

5.4.10
Members should report disruptions in the normal quality or availability of observations to the
relevant WMO global or regional Aircraft Based Observation (ABO) lead centre and to WMO Focal Points on
Aircraft-based Observations.
Note:
The Guide to Aircraft-based Observations (WMO-No. 1200) provides further details. See also 2.4.5 of this
Manual.

5.4.11
Members making aircraft-based observations internationally available shall develop
procedures for the detection, communication and timely rectification of issues and incidents that
adversely affect the quality of observations.
5.4.12
Members who receive and process aircraft-based observations from any source, including
AMDAR, ICAO and other aircraft-based observing systems, shall make such observations available to the
WIS.
5.4.13
Members who receive, process and make available to the WIS aircraft-based observations
from any source, shall make observational metadata available in accordance with the provisions of
section 2.5.

SECTION: Chapter
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APPENDIX 5.5. ATTRIBUTES SPECIFIC TO RADAR WIND PROFILER
STATIONS
Notes:
1. Wind profiler observations can be provided by an additional range of remote-sensing systems other than radar
wind profilers, such as Doppler lidars, Doppler sodars and Doppler weather radars.
2.

Generic description of surface-based remote-sensing profiling techniques and systems is provided in the Guide to
Instruments and Methods of Observation (WMO-No. 8), Volume III, Chapter 5, 5.2; for radar wind profilers in
particular see 5.2.2; guidance on operations is available in the Guide to the Global Observing System
(WMO-No. 488), Part III, 3.9.

5.5.1
Members should consider the establishment of radar wind profiler (RWP) stations in their
network of upper-air stations.
5.5.2
Members operating RWPs shall comply with national regulations for the use of radio
frequencies.
Notes:
1. Extensive information about the use of radio frequencies can be found in the Handbook on Use of Radio Spectrum
for Meteorology: Weather, Water and Climate Monitoring and Prediction (WMO-No. 1197).
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2.

Resolution 217 of the World Radiocommunication Conference 1997 (WRC-97) is the basis for frequency allocation
for RWPs.

3.

Further information is provided in the Guide to Participation in Radio-frequency Coordination (WMO-No. 1159).

4.

Physical constraints in selecting systems are described in the Guide to Instruments and Methods of Observation
(WMO-No. 8), Volume III, Chapter 5, 5.2.2. The vertical range of a RWP is strongly related to the operating
frequency.

5.5.3

Members operating RWPs shall make horizontal wind vector observations.

5.5.4

Members operating RWPs should make vertical wind component observations.

5.5.5
Members shall operate their RWPs continuously so as to acquire and provide horizontal
winds at time intervals not exceeding 60 minutes.
Note:
Data acquisition at shorter time intervals, for example, every five or ten minutes, may be preferable or
required depending on the user requirements and applications that the observations are intended to support. Users
must then be cautious about a potential degradation of data quality under certain atmospheric conditions.

5.5.6
Members who exchange RWP observations internationally shall report, as quickly as
possible, any major incidents they detect to international recipients of observations, and shall report
when such incidents have been resolved, in accordance with the incident management systems under
WIGOS.
Notes:
1. A major incident is one that may cause an extended period without observations or with a compromised quality of
observations, for example, greater uncertainty or a reduced vertical extent of observations.
2.

Some incidents, such as those related to internal factors, may be detected automatically and should be reported
without delay to international recipients of observations. Other incidents may be detected with delay or through
periodic checks and should be reported accordingly. Automatic incident detection can be performed using either
built-in test equipment or external monitoring systems. A centralized system can be used for monitoring the
performance and health of RWP systems and networks.

3.

It is important to take corrective action in response to incidents, including analysis and recording of the event, as
soon as possible.

5.5.7
Members who exchange RWP observations should record and report details of corrective and
preventive maintenance in accordance with the provisions of section 2.5.
5.5.8
Members who exchange RWP observations shall record and report inspection results in
accordance with the provisions of section 2.5.
5.5.9
Members who exchange RWP observations shall record and report details of calibrations in
accordance with the provisions of section 2.5.
Note:
Relevant calibration details, in the case of the spaced antenna method of wind determination, include
application of the statistical bias correction.

SECTION: Chapter
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APPENDIX 5.6. ATTRIBUTES SPECIFIC TO WEATHER RADAR STATIONS
Note:
A general description of weather radars is given in the Guide to Instruments and Methods of Observation
(WMO-No. 8), Volume III, Chapter 7; guidance on operations is available in the Guide to the Global Observing System
(WMO-No. 488), Part III, 3.9.2.1.
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5.6.1
Members should establish a network of weather radar stations either nationally or in
collaboration with other Members.
Note:
The requirement for an exchange of weather radar observations is increasing amongst WMO Members to
support information such as composite images.

5.6.2
Members operating weather radars shall comply with national regulations for the use of
radio frequencies.
Note:
Extensive information about the use of radio frequencies is provided in the Handbook on Use of Radio
Spectrum for Meteorology: Weather, Water and Climate Monitoring and Prediction (WMO-No. 1197) and also in the
Guide to Participation in Radio-frequency Coordination (WMO-No. 1159).

5.6.3
Members operating weather radars shall operate radars capable of transmitting and
receiving horizontally polarized signals.
5.6.4
Members should operate weather radars capable of transmitting and receiving both
horizontally and vertically polarized signals.
Note:

Such radars are generally known as dual-polarization or polarimetric radars.

5.6.5
Members shall ensure that their weather radars provide observations of the radar
reflectivity factor.
5.6.6
Members should ensure that their single-polarization weather radars provide the following
observations:
(a) Radial velocity;
(b) Spectral width.

5.6.7
Members should ensure that their weather radars with dual-polarization capability provide the
following observations:
(a) Differential reflectivity;
(b) Cross-polar correlation;
(c) Differential phase;
(d) Specific differential phase.
Notes:
1. Further information about the observations made by weather radars is provided in the Guide to Instruments and
Methods of Observation (WMO-No. 8), Volume III, Chapter 7, Tables 7.1, 7.2 and 7.4.
2.

Weather radar operations may pose safety hazards to operators and maintenance personnel as well as to the
surrounding community, so the requirement to ensure proper safety procedures is particularly relevant. Typically,
on-site safety hazards for weather radars include high voltage, radiation exposure, working in confined spaces,
heavy lifting, moving components, climbing and working at heights. Further information is available in the Guide
to Instruments and Methods of Observation (WMO-No. 8), Volume III, Chapter 7, 7.8.1.

5.6.8
minutes.

Members who operate weather radars should make observations available at least every 15

Notes:
1. It is recognized that there may be seasonal differences in the operation of weather radars in Members’ territories.
The above recommended reporting frequency applies during periods when the radar is in operation.
2.

Requirements to make available metadata related to all observations, including weather radar observations, can
be found in section 2.5.
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5.6.9

Members operating weather radars shall ensure that their observations are quality assured.

Notes:
1. Refer to the provisions in sections 2.4.3 and 2.6.
2.

With regard to weather radars, quality control procedures will improve both qualitative and particularly
quantitative uses of weather radar observations.

3.

To the extent possible, procedures are to include (a) quality control of both internal and external factors in order
to enable the characterization of data quality, and (b) a record of the quality control methods used, to be provided
to recipients together with the relevant observations. Further information is available in the Guide to Instruments
and Methods of Observation (WMO-No. 8), Volume III, Chapter 7, 7.9.

5.6.10
Members operating weather radars should make weather radar observations available for
international exchange.
Note:
A standard WMO data format is under development. It will ensure that real-time weather radar observations
and metadata can be represented and exchanged in accordance with user requirements.

5.6.11
Members who exchange observations shall provide frequently changing metadata in real time
together with the observations, in accordance with the provisions of section 2.5.
Note:

Such metadata include information on calibration, timing, beam pointing and other system settings.

5.6.12
Members who exchange weather radar observations shall provide infrequently changing
observational metadata, in accordance with the provisions of section 2.5, to the WMO Radar Database.
Note:
Members are strongly urged to provide the infrequently changing observational metadata to the WMO Radar
Database (https://community.wmo.int/maintaining-wigos-weather-radar-metadata) for all their weather radars,
including those whose observations are not exchanged.

5.6.13
Members who exchange weather radar observations internationally shall report any major
incidents they detect to international recipients of observations, and shall state when such incidents
have been resolved, in accordance with the incident management systems under WIGOS.
Notes:
1. A major incident is one which may cause an extended period without observations or with a compromised quality
of observations, for example, greater uncertainty or a reduced vertical extent of observations.
2.

Some incidents, such as those related to internal factors, may be detected automatically and should be reported
without delay to international recipients of observations. Other incidents may be detected with delay or through
periodic checks and should be reported accordingly. Automatic detection is facilitated through the use of built-in
test equipment and/or external monitoring systems.

5.6.14
Members should secure their radar coverage by preventing the construction or growth of
blockages.
Note:
Radar exposure may be compromised, causing reduced coverage, by objects over a wide area, hence
negotiations and legal agreements may be required with a range of stakeholders. This is best achieved when
establishing a new radar station.

5.6.15
Members who exchange weather radar observations shall record and report details of
corrective and preventive maintenance in accordance with the provisions of section 2.5.
5.6.16
Members who exchange weather radar observations shall record and report inspection results
in accordance with the provisions of section 2.5.
5.6.17
Members who exchange weather radar observations shall record and report details of
calibrations in accordance with the provisions of section 2.5.
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Note:
Relevant details include calibration variables and their settings or levels, and the terms of the weather radar
equation along with the calibration constant.

SECTION: Chapter
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APPENDIX 5.7. ATTRIBUTES SPECIFIC TO STATIONS CONTRIBUTING
TO THE GLOBAL CLIMATE OBSERVING SYSTEM
5.7.1
Members should establish stations as part of Global Climate Observing System (GCOS) Surface
Network (GSN) and the GCOS Upper-Air Network (GUAN), in consultation with the GCOS Secretariat.
Notes:
1. Details are available in the Guide to the GCOS Surface Network (GSN) and GCOS Upper-Air Network (GUAN)
(GCOS-144; WMO/TD No. 1558).
2.

Attention needs to be given to data-sparse areas.

3.

The GCOS Upper-Air Network is a subset of the upper-air network described in Appendix 5.3.

5.7.2
Members should also establish and sustain the GCOS Reference Upper-air Network (GRUAN)
to provide long-term high-quality climate records.
5.7.3
In implementing the observing programme at GSN and GUAN stations, Members should
adhere to the GCOS Climate Monitoring Principles in accordance with 2.2.2.2.
5.7.4

When operating GUAN stations, Members should adhere to the following practices:

(a) The reach of soundings should be as high as possible, noting the GCOS requirement for
ascents up to a minimum height of 30 hPa, while aiming for 5 hPa where feasible;
(b) In the event of failure, an immediate repeat release is made in order to meet the GUAN
requirement for soundings on at least 25 days in each month;
(c) Radiosonde sensors are checked in a controlled environment immediately before use.
Note:
The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 12, 12.7, provides
further details.

GCOS Reference Upper-air Network stations
Note:
The practices required of GRUAN sites, as detailed in the GCOS Reference Upper-air Network (GRUAN):
Manual (GCOS-170, WIGOS Technical Report No. 2013-02), reflect the primary goal of GRUAN: providing referencequality observations of the atmospheric column while accommodating the diverse capabilities of sites within the
network. However, certification of measurement programmes at a GRUAN site goes beyond considering the extent to
which the site adheres to the mandatory practices outlined in the GRUAN Manual, and considers the added value that
the site brings to the network. The added value is assessed by experts forming the Working Group on the GCOS
Reference Upper-air Network, whose judgement is guided by considerations 8.17 to 8.26 (GCOS Reference Upper-air
Network (GRUAN): Manual (GCOS-170, WIGOS Technical Report No. 2013-02), Chapter 8). The GRUAN Manual is
supplemented by a more detailed GCOS Reference Upper-air Network (GRUAN): Guide (GCOS-171, WIGOS Technical
Report No. 2013-03), which provides guidelines on how the protocols detailed in the GRUAN Manual might be
achieved, and by a series of technical documents available from the GRUAN website at https://www.gruan.org

5.7.5
Members with certified GRUAN stations shall follow the practices and procedures as detailed
in the GCOS Reference Upper-air Network (GRUAN): Manual (GCOS-170, WIGOS Technical Report No.
2013-02).
5.7.6
process.

Stations contributing to GRUAN shall undergo the GRUAN site assessment and certification
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5.7.7
Stations within GRUAN shall collect and archive sufficient raw data and metadata to enable
the processing, and future reprocessing, of measurements, at a centralized processing facility, into a
reference measurement.
Note:
As a minimum, GRUAN station metadata include the entire measurement procedure, the uncertainty of the
measurement and how it is tied to an internationally accepted traceable standard.

5.7.8
stations.

Members shall ensure the long-term homogeneity of measurement series at GRUAN

5.7.9
Members shall operate their GRUAN stations in such a way as to ensure the homogeneity of
measurements across the GRUAN network.
5.7.10
Members shall ensure that their GRUAN sites perform pre-launch ground checks for balloonborne systems.
Note:
Other instruments that provide vertical profiles extending from the surface require regular checks to assure
correct operation.

5.7.11
Members shall ensure that GRUAN sites provide high-quality parallel measurements to
validate the derivation of the measurement uncertainty.
Note:
The GCOS Reference Upper-air Network (GRUAN): Manual (GCOS-170, WIGOS Technical Report No. 201302) and the GCOS Reference Upper-air Network (GRUAN): Guide (GCOS-171, WIGOS Technical Report No. 2013-03)
provide detailed instructions and guidance.

Editorial note: this is a new Appendix 5.8

APPENDIX 5.8. ATTRIBUTES SPECIFIC TO OBSERVATIONS OF
ESSENTIAL CLIMATE VARIABLES
Notes:
1.
These Essential Climate Variables (ECVs) were identified by the Commission for Climatology and by the Global
Climate Observing System (GCOS); details are provided in the Global Observing System for Climate:
Implementation Needs (GCOS-200), which describes the parameters to be measured for each ECV.
2.

See also 2.2.2.2 Climate monitoring principles of the Global Climate Observing System in section 2.

3.

Requirements for the ECVs are provided by the RRR process for the application area Climate Monitoring (GCOS).
Appendix 2.3 provides further details on the RRR process.

4.

For climate purposes long-term timeseries are needed in a timely manner.

5.8.1
Members making observations for climate applications shall observe the
following mandatory ECVs:
a) surface observations: atmospheric pressure, air temperature, humidity (water
vapour), surface wind speed and direction, and precipitation;
b) upper-air observations: air temperature, humidity (water vapour) and wind speed
and direction.
Note: Details on the observation of these ECVs are given in Appendices 5.1-5.6.

5.8.2 Members shall exchange both historic data archives and current observations
of the mandatory ECVs with a tentative maximum delay of one year.
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5.8.3
Members making observations for climate applications should observe some or all
of the following ECVs.
a) surface land observations: Surface radiation budget, clouds, lightning, snow,
b) surface marine observations: sea-surface temperature, sea level, sea state, ocean-surface
heat flux, sea ice,
c) observations made by the observing component of the Global Atmospheric Watch: carbon
dioxide, methane and other greenhouse gases, ozone, precursors (supporting the aerosol and
ozone ECVs), aerosol properties,
d) observations made by the WMO Hydrological Observing System: river discharge, lakes,
e) observations made by the observing component of the Global Cryosphere Watch: glaciers,
ice sheets and ice shelves, permafrost, snow, sea ice.
Note: Details on the observation of these ECVs are given in Appendices 5.1–5.6., and Chapters 6, 7 and 8.

5.8.4
Members should exchange both historic data archives and current observations of
the ECVs listed in 5.8.3 with a tentative maximum delay of one year.
5.8.5
Members making observations for climate applications should observe the following
remaining ECVs, if feasible.
a) Atmospheric observations: Earth radiation budget,
b) Ocean observations: Subsurface temperature, Sea-surface salinity, Subsurface salinity,
Surface currents, Subsurface currents, Surface stress, Oxygen, Nutrients, Inorganic carbon,
Transient tracers, Nitrous oxide, Ocean colour, Plankton, Marine habitat Properties,
c) Terrestrial observations: Groundwater, Fraction of Absorbed Photosynthetically Active
Radiation (FAPAR), Leaf area index, Albedo, Land-surface temperature, Above-ground
biomass, Land cover, Soil carbon, Fire, Anthropogenic greenhouse-gas fluxes, Latent and
sensible heat fluxes.
5.8.6 Members should exchange both historic data archives and current observations of the
ECVs listed in 5.8.5 with a tentative maximum delay of one year.
Notes:
1. These are the remaining ECVs that do not have additional requirements listed in this manual and are not generally
observed by NMHSs.

2. More detailed requirements can be found in The Global Observing System for Climate: Implementation Needs
(GCOS-200) and in the RRR process for the Climate Monitoring (GCOS) application area.
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SECTION: Landscape chapter
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ATTACHMENT 5.1. METEOROLOGICAL VARIABLES TO BE OBSERVED

TABLE: Table with lines
Surface
synoptic/basic
observations on
land

Surface marine
meteorological
observations

Surface observations
for climate
applications

Surface observations
for aeronautical
meteorology

Surface observations
for agricultural
meteorology

Upper-air
observations

[g]

[a]

[b] [f] [i]

[c]

[d]

[e]

[h]

1

Atmospheric pressure

X

X

X

X [8]

X

[X] [9]

2

Pressure tendency and characteristics

[X]

X

X

3

Air temperature

X

X

X

X

X

[X]

4

Extreme temperatures

[X]

X

X

5

Humidity

X

X

X

X

X [12]

[X]

6

Surface wind/Horizontal wind

X

X

X

X

X

[X]

7

Wind gust speed

[X]

[X]

[X]

X

[X]

8

Wind turbulence type and intensity

9

Present and past weather

10

Special phenomena

11

No.

Variables

[X]
{X}

{X}

{X}

{X}

[{X}]

[{X}]

[{X}]

Lightning (*)

[X]

[X]

X

[X]

12

Cloud amount and type (*)

{X}

{X}

{X}

{X} [2]

13

Extinction profile/cloud base (*)

{X}

{X}

X

X [5]

14

Visibility

{X}

X

X

X [3]

15

Precipitation, amount

[X]

X

X

16

Precipitation, yes/no

{X}

X

{X}

[X]
X [10]

[X]
[X]

X
X
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No.

Variables

Surface
synoptic/basic
observations on
land

Surface marine
meteorological
observations

Surface observations
for climate
applications

[X]

177

Surface observations
for aeronautical
meteorology

Surface observations
for agricultural
meteorology

Upper-air
observations

17

Intensity of precipitation

[X] [4]

18

Evaporation and transpiration

19

State of the ground

[X]

20

Snow depth

[X]

21

Soil temperature

[X]

22

Soil moisture

23

Sunshine duration and/or solar radiation

24

Net solar radiation

25

Radiation (various components)

26

Sea-surface temperature

X

27

Wave period

X

28

Wave height

X

29

Wave movement direction

X

30

Sea ice and/or icing of ship superstructure

31

Course and speed of a mobile sea
station/platform

32

Sea level

33

Height of inversion layer/height of mixing layer
(*)

[X]

34

Rate of ice accretion

[X]

35

Additional variables for agriculture - see the list
below

X

[X]

X

X [13]

[X] [1]

X

[14]

N/A

X

X

X

X

[X]

X

X [11]

[X]

X
X

[X]

X

X [15]

X

X [15]
X [15]

X

X
[X]

X
X

[X]
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No.

36

Variables

Surface
synoptic/basic
observations on
land

Ocean surface heat flux

Surface marine
meteorological
observations

Surface observations
for climate
applications

[X]

X

Surface observations
for aeronautical
meteorology

Surface observations
for agricultural
meteorology

Upper-air
observations

Notes:
X
This symbol indicates that observation of the variable is mandatory;
{X} This symbol indicates that a variable observed at a manual station may not be feasibly observed at an automatic station;
[X] This symbol indicates that the variable is to be observed, if possible, or if specified by resolutions of the regional association;
[a] WMO global requirements for weather and climate applications associated with the World Weather Watch;
[b] WMO global requirements for weather, climate and ocean applications. All variables measured in the atmosphere or sea surface are meteorological observations required for
operational purposes;
[c] Requirements of the Commission for Climatology, supported by GCOS (see Guide to Climatological Practices (WMO-No. 100) and The Global Observing System for Climate:
Implementation Needs (GCOS-200));
[d] Requirements of the Commission for Aeronautical Meteorology, supported by ICAO;
[e] Requirements of the Commission for Agricultural Meteorology (see Guide to Agricultural Meteorological Practices (WMO-No.134));
[f] Such an observation may be made from coastal stations on land and surface marine stations;
[g] If the technology is available (manned and automatic);
[h] WMO global requirements for weather and climate applications associated with the World Weather Watch. In most cases, entries in this column indicate vertical profile
observations of the relevant variables;
[i]

Certain stations/platforms may not have the capability to measure all mandatory elements due to technical constraints;

[1] Snow coverage of sea ice;
[2] Not all cloud types, only those related to turbulence (Cumulonimbus and Towering Cumulus);
[3] Visibility for aeronautical purposes (differs from the Meteorological Optical Range (MOR));
[4] Included as a component of present weather in subjective terms;
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[5] Cloud base only;
[6] For helidecks on ships;
[7] Surface radiation budget;
[8] QNH and/or QFE;
[9] To determine altitude;
[10] Cloudiness only;
[11] For agricultural meteorology, also "photoperiod";
[12] Including leaf wetness and dew;
[13] The state of the runway is a different variable from the state of the ground, which is reported in METAR/SPECIs;
[14] The requirement for aviation is to report snow intensity as part of the present weather variable. Also, snow amount on the runway is reported as supplementary information
for state of the runway in terms of depth of deposit and friction coefficient. This requirement will hold until 4 November 2020 (inclusion is conditional, depending on
meteorological conditions or method of observation; see Technical Regulations (WMO-No. 49), Volume II, with explanations in ICAO Doc 8896);
[15] Sea-surface temperature and state of the sea or significant wave height are reported as supplementary information (inclusion is conditional, depending on meteorological
conditions or method of observation; see: Technical Regulations (WMO-No. 49), Volume II, with explanations in ICAO Doc 8896);
(*) in fact: upper-air observations.
Additional variables for agriculture:
1. At stations supporting agricultural meteorology, Members shouldare to conduct an observing programme that, in addition to the other meteorological observations being made,
includes some or all of the following:
(a) Observations of the physical environment:
(i)

Temperature and humidity of the air at different levels in the layer adjacent to the ground (from ground level up to about 10 m above the upper limit of prevailing vegetation), including extreme values of
these meteorological elements;

(ii)

Soil temperature at depths of 5, 10, 20, 50 and 100 cm and at additional depths for special purposes and in forest areas;

(iii) Soil water (volumetric content) at 5, 10, 20, 50 and 100 cm and at additional depths for special purposes and deep soils, with at least three replications when the gravimetric method is used;
(iv) Turbulence and mixing of air in the lower layer (including wind measurements at different levels);
(v)

Hydrometeors and water-balance components (including hail, dew, fog, evaporation from soil and from open water, transpiration from crops or plants, rainfall interception, runoff and water table);
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(vi) Sunshine duration, global and net radiation as well as the radiation balance over natural vegetation, and crops and soils (over 24 hours);
(vii) Observations of weather conditions causing direct damage to crops, such as frost, hail, drought, floods, gales and extremely hot, dry winds;
(viii) Observations of damage caused by sandstorms and duststorms, rainfall erosivity, atmospheric pollution and acid deposition as well as forest, bush and grassland fires;
(ix) Observations of greenhouse gas concentrations and fluxes in the context of climate change processes.
(b) Observations of a biological nature:
(i)

Phenological observations;

(ii)

Observations on growth (as required for the establishment of bioclimatic relationships);

(iii) Observations on qualitative and quantitative yield of plant and animal products;
(iv) Observations of direct weather damage to crops and animals (adverse effects of frost, hail, drought, floods and gales);
(v)

Observations of damage caused by disease and pests;

(vi) Observations of damage caused by sandstorms, duststorms and atmospheric pollution, as well as forest, bush and grassland fires.
2.

Members shouldare to make agricultural meteorological observations of the physical environment at the main standard times.

3.

Members shouldare to make agricultural meteorological observations of a biological nature regularly, at least every two or three days, or as frequently as significant changes
occur.

TABLE: Table with lines
No.

Variables

1

Atmospheric pressure

2

Pressure tendency and
characteristics

3

Air temperature

4

Extreme temperatures

Essential Climate
Variable (ECV) for GCOS

Remarks

[a]

[c]

ECV

Pressure at station level and reduced to mean sea level (MSL)
Derived from continuous measurement of atmospheric pressure at station level

ECV

At different heights, including grass minimum temperature
Minimum and maximum air temperature
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No.

Variables

Essential Climate
Variable (ECV) for GCOS

Remarks

5

Humidity

ECV

Dew- or ice-point temperature, mass mixing ratio, liquid water content, relative humidity directly measured or derived from
dew-point temperature and air temperature, water vapour pressure.

6

Surface wind/Horizontal wind

ECV

Horizontal component of 3D wind vector at 10 m above surface, expressed in polar (speed and direction) or Cartesian
coordinates (North-South and East-West). Averaged over 10 minutes

7

Wind gust speed

8

Wind turbulence type and
intensity

From the continuous measurement of surface wind

9

Present and past weather

Qualitative description of observable phenomena in the atmosphere including precipitation, suspended or blowing particles,
and other designated optical phenomena or electrical manifestations, as described in the International Cloud Atlas – Manual on
the Observation of Clouds and other Meteors (WMO-No. 407), the Guide to Instruments and Methods of Observation (WMONo. 8) and, for aeronautical applications, in the Technical Regulations (WMO-No. 49), Volume II.

10

Special phenomena

Further guidance for observation of special phenomena is provided in the Guide to the Global Observing System (WMO-No.
488), Part III, 3.2.2.2.11.

11

Lightning (*)

ECV

12

Cloud amount and type (*)

ECV

Cloud coverage and type as defined in the International Cloud Atlas – Manual on the Observation of Clouds and other Meteors
(WMO-No. 407)

13

Extinction profile/cloud base (*)

ECV

Cloud bases, derived from extinction profile

14

Visibility

15

Precipitation, amount

ECV

Expressed in the liquid equivalent {Mass/area} or {Volume/area}. May be derived from continuous measurement of intensity of
precipitation; if less than 0.01 mm, it should be indicated as "trace"

16

Precipitation, yes/no

ECV

If intensity of precipitation exceeds 0.001 mm/h

17

Intensity of precipitation

Equal to MOR, defined as 3/σ

Expressed in the liquid equivalent {Mass/area/period} or {Volume/area/period}.
If less than 0.01 mm/h, it should be indicated as " trace"
18

Evaporation and transpiration

19

State of the ground

20

Snow depth

ECV
Snow coverage
ECV

Also water equivalent of snow
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No.

Variables

Essential Climate
Variable (ECV) for GCOS

21

Soil temperature

22

Soil moisture

23

Sunshine duration and/or solar
radiation

24

Net solar radiation

25

Radiation (various components)

26

Sea-surface temperature

27

Wave period

ECV (S) [b][2]

28

Wave height

ECV (S) [b][2]

29

Wave movement direction

ECV (S) [b][2]

30

Sea ice and/or icing of ship
superstructure

ECV (S) [b]

31

Course and speed of a mobile sea
station/platform

32

Sea level

33

Height of inversion layer/ height
of mixing layer (*)

34

Rate of ice accretion

35

Additional variables for
agriculture, see list belowabove

36

Ocean surface heat flux

Remarks
At different depths

ECV

At different depths
Duration based on the period sunshine is detected with incoming direct radiation of 120 W/m2

ECV (S, U) [1]
ECV
ECV (S) [b]

Expressed in {Power/area}
Defined by the Baseline Surface Radiation Network (BSRN) programme
Metadata is important for this variable because there are various methods of observation which produce different results, for
example, skin temperature or bulk temperature over 2 m

In polar coordinates with reference to True North

In polar coordinates with reference to True North
ECV (S) [b]

With reference to MSL, also for coastal observations

ECV

Notes:
[a] GCOS requirements: S = surface, U = upper-air; see The Global Observing System for Climate: Implementation Needs (GCOS-200), and
https://public.wmo.int/en/programmes/global-climate-observing-system/essential-climate-variables;
[b] This variable is also an Essential Ocean Variable (EOV) as specified by the Global Ocean Observing System (GOOS); see http://www.goosocean.org/;
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[c] If the technology is available (manned and automatic);
[1] For surface: Surface Radiation Budget; for upper-air: Earth Radiation Budget;
[2] This variable is part of ECV and EOV, described as "Sea state";
(*) in fact: upper-air observations.
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SECTION: Chapter
Chapter title in running head: 6. ATTRIBUTES SPECIFIC TO THE OBSERVING…

6. ATTRIBUTES SPECIFIC TO THE OBSERVING COMPONENT OF THE GLOBAL
ATMOSPHERE WATCH
Note:
The provisions of sections 1, 2, 3 and 4 are common to all WIGOS component observing systems,
including GAW. The provisions in this section are specific to GAW.

6.1

REQUIREMENTS

6.1.1
Members should perform the observations of atmospheric composition and related physical
parameters using a combination of surface-based stations and platforms (fixed stations, mobile platforms
and remote-sensing) and space-based platforms.
6.1.2
When developing their GAW stations, Members should use the requirements from the RRR
process, particularly in the areas of forecasting of atmospheric composition, and monitoring of atmospheric
composition and atmospheric composition for urban applications.
Notes:
1. The user requirements are reviewed on a regular basis through the RRR process by the Scientific Advisory Groups
(SAGs) for each variable, in consultation with the user community and with input from Members. The RRR process
is described in section 2.2.4 and Appendix 2.1.
2.

Scientific Advisory Groups exist for the six GAW focal areas and their terms of reference are defined by the
Commission for Atmospheric SciencesResearch Board.

6.1.3
Members should follow the data quality objectives specified by the GAW Programme for the
individual variables observed.
6.1.4
Members should establish and operate their GAW stations in accordance with the
specifications provided in the WMO Global Atmosphere Watch (GAW) Implementation Plan: 2016-2023
(GAW Report No. 228), Annex B: Station and network definitions and operations.
6.1.5
Members operating GAW stations shall undertake long-term and uninterrupted operation
with the stability and continuity of data collection required for the purposes outlined in 6.2.1.
6.2

DESIGN, PLANNING AND EVOLUTION

6.2.1
Members should design, plan and further develop their GAW observing network and stations
to address user requirements, in particular those that concern key environmental issues and application
areas, including but not limited to changes in the weather and climate related to human influence on
atmospheric composition, particularly on greenhouse gases, ozone and aerosols; impacts of air pollution on
human and ecosystem health and issues involving long-range transport and the deposition of air pollution;
changes in UV radiation as a consequence of changes in atmospheric ozone amounts and climate, and the
subsequent impact of these changes on human health and ecosystems.
6.2.2
Members should contribute observations through operating or supporting suitable platforms
at GAW stations and/or through contributing networks.
6.2.3
When doing so, Members shall register their contribution in GAWSIS and submit their
observations to the relevant world data centre.
Note:
The GAW Station Information System is the official catalogue for monitoring sites, platforms or stations
operating within GAW and related programmes, providing station metadata and serving as the clearing house for
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unique station identifiers. The GAW Station Information System represents the metadata source for OSCAR for GAW
observations.

6.2.4
Members operating a contributing network shall provide a description of the network,
register the stations in GAWSIS and provide corresponding metadata.
6.2.5
Members should ensure that the frequency and spacing of the various observations is suited to
the temporal and spatial requirements of the specific issues addressed in section 6.2.1.
6.3

INSTRUMENTATION AND METHODS OF OBSERVATION

6.3.1

General requirements of instruments

Members should use recommended types of instrument and method of observation for variables observed
at their stations, and should follow further available guidance.
Notes:
1.
Guidance is provided in the Standard Operating Procedures (SOPs) and measurement guidelines.
2.

Instruments suitable for use at GAW sites are defined by the SAGs for each parameter, in terms of stability,
precision and accuracy.

3.

Standard operating procedures describe the standard approach to operating such instruments.

4.

The measurement guidelines describe the standard approach for this kind of measurement regardless of the
instrument.

6.3.2

Calibration and traceability

6.3.2.1
Members shall perform calibrations and maintain traceability to the GAW primary standards,
where available.
Notes:
1. The GAW primary standard is a single network standard, assigned by WMO for each individual variable. In the
case of contributing networks, network observations are traceable to the network standard, which in turn is
traceable to the GAW primary standard.
2.

Details of calibrations are specified by the SOPs and measurement guidelines.

6.3.2.2
Members should utilize GAW central facilities to sustain the global compatibility of
observations.
Note:
The GAW central facilities include: central calibration laboratories, world calibration centres, regional
calibration centres and quality assurance/science activity centres.

6.4

OPERATIONS

6.4.1

Monitoring observing system implementation

6.4.1.1
Members shall monitor the operation of GAW stations for which they are responsible and
shall ensure that they follow the relevant procedures for quality assurance and data submission.
Members shall seek assistance from central facilities, SAGs and expert teams if operational problems
cannot be solved locally.
Note:
The procedures to be used in monitoring the operation of GAW are determined by the Commission for
Atmospheric Sciences (CAS) Research Board in consultation with the participating Members.
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6.4.1.2
Members should systematically monitor compliance with GAW regulations, in collaboration
with relevant constituent bodies and the WMO Secretariat, in order to identify critical cases of noncompliance (deficiencies) and undertake measures for their timely resolution.
6.4.2

Quality assurance

6.4.2.1

Members should follow specified quality assurance practices and procedures.

Note:
Details are given in the GAW SOPs and measurement guidelines and in further documents provided by the
SAGs, expert teams and central facilities.

6.4.2.2
Members shall maintain detailed metadata records in accordance with procedures and
practices specified in this Manual.
6.4.2.3
Members should participate in independent evaluations of quality of observations, including
intercomparisons and system audits, as appropriate for the observed variables.
6.4.2.4
Members shall allow world data centres to perform an independent evaluation of the data
quality of their observations.
6.4.3

Data and metadata representation and format

6.4.3.1
Members shall submit their observational data and associated metadata to the relevant
world data centres for the variables observed at the station within agreed time limits.
6.4.3.2
Members shall use the formats specified by the relevant world data centre when submitting
their observational data and metadata.
6.5
Note:

OBSERVATIONAL METADATA
The general provisions on observational metadata are specified in section 2.5.

6.5.1
Members shall provide metadata associated with the instrumentation, site or platform, and
calibration history as requested by the world data centre for each parameter and by GAWSIS.
6.5.2
Members shall provide additional metadata required by GAWSIS and by any world data
centre to which they contribute to enable the understanding of their observations.
6.6
Note:

6.7
Note:

QUALITY MANAGEMENT
The general regulations on quality management are specified in section 2.6.

CAPACITY DEVELOPMENT
General provisions for capacity development are provided in sections 2.7 and 4.8.

6.7.1
Members unable to implement required standards should establish agreements with
appropriate central facilities or establish partnerships with more experienced stations in the form of station
twinning.
Note:
In some regions of the world, and for some GAW variables, where there is a clear lack of capacity, Members
may be requested to support a station, or existing stations may be approached to become part of GAW. Such requests
and invitations come after approval by the appropriate SAG(s).

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

187

6.7.2
Members should use the GAW Training and Education Centre (GAWTEC) programme, as
available, for capacity-building and staff training in measurement of the specific GAW variables.

SECTION: Chapter
Chapter title in running head: 7. ATTRIBUTES SPECIFIC TO THE WMO HYDRO…

7. ATTRIBUTES SPECIFIC TO THE WMO HYDROLOGICAL OBSERVING SYSTEM
Note:
The provisions of sections 1, 2, 3 and 4 are common to all WIGOS component observing systems, including
WHOS. The provisions of this section are specific to WHOS.

7.1

REQUIREMENTS

7.1.1
Members shall establish and operate a hydrological observing system according to their
national requirements.
7.1.2
Members should also operate their hydrological observing systems to address the
requirements of the RRR process, in particular for the hydrology application area.
Notes:
1. A hydrological observing system includes networks of hydrological observing stations, as defined in the Technical
Regulations (WMO-No. 49), Volume III: Hydrology, Chapter D.1.1. Such observing stations should make
observations of the elements described in Chapter D.1.2.
2.

Information on hydrological data transmission can be found in the Technical Regulations (WMO-No. 49), Volume
III: Hydrology, Chapter D.1.4, [D.1.4.]1.2, which states: “Transmission facilities should be organized for the
international exchange of hydrological data, forecasts and warnings on the basis of bilateral or multilateral
agreement.” Further provisions for data transmission and international exchange through the WIS are laid out in
the Technical Regulations (WMO-No. 49), Volume I, Part II, the Manual on the WMO Information System (WMONo. 1060) and the Manual on the Global Telecommunication System (WMO-No. 386).

7.1.3
Members shall provide on a free and unrestricted basis those hydrological data and products
that are necessary for the provision of services for the protection of life and property, and the well-being
of all peoples.
7.1.4
Members should also provide, where available, additional hydrological data and products that
are required by WMO Programmes and by Members as specified in paragraph 7.1.2.
7.1.5
At the global level, WHOS shall give Members access to near-real-time hydrological
observations from all Members.
Note:

Currently, many Members are making such observations publicly available on the Internet.

7.1.6
Members who make near-real-time hydrological observations publicly available on the Internet
should provide these observations to WHOS.
7.2
Note:

DESIGN, PLANNING AND EVOLUTION
Design, planning and evolution is common to all WIGOS component observing systems.

Members should design and plan their observing network bearing in mind the review of the current and
planned WHOS capabilities, undertaken as outlined in the RRR described in section 2.2.4.
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7.3

INSTRUMENTATION AND METHODS OF OBSERVATION

7.3.1

General requirements of instruments

7.3.1.1
Members should equip their stations with properly calibrated instruments and should arrange
for these stations to follow adequate observational and measuring techniques to ensure that the
measurements and observations of the various hydrological elements are accurate enough to address the
needs of hydrology and other application areas.
Note:
Technical Regulations (WMO-No. 49), Volume III: Hydrology, provides that Members should use instruments
for measurement of stage (water level) in conformity with the specifications of its annex, section II: Water-level
measuring devices.

7.3.1.2
Members should ensure that the uncertainty in the observation of the stage (water level) of
rivers, estuaries, lakes and reservoirs does not exceed:
(a) In general, 10 mm at the 95% confidence level;
(b) Under difficult conditions, 20 mm at the 95% confidence level.
Note:
Stage (water level) observations are used primarily as an index for computing streamflow discharge when a
unique relation exists between stage (water level) and discharge.

7.3.2

Stage and discharge observations from hydrometric stations

Note:
Technical Regulations (WMO-No. 49), Volume III: Hydrology, provides that Members should establish and
operate hydrometric stations for measuring stage (water level), velocity and discharge in conformity with the
specifications of its annex, section VI: Establishment and operation of a hydrometric station.

7.3.2.1
Members should ensure that the number of discharge measurements at a stream gauging
station allows the rating curve for the station to be defined at all times.
Notes:
1. Technical Regulations (WMO-No. 49), Volume III: Hydrology, provides that Members should use the methods for
determining the stage-discharge relation (rating curve) of a station as specified in its annex, section VII:
Determination of the stage-discharge relation.
2.

Technical Regulations (WMO-No. 49), Volume III: Hydrology, provides that Members should ensure, when
undertaking moving-boat discharge measurements, that equipment and operational procedures are as specified in
its annex, section XII: Discharge measurements by the moving-boat method.

7.3.2.2
Members should measure river discharge to an accuracy commensurate with flow and local
conditions. Percentage uncertainty of the discharge measurement should not exceed:
(a) In general, 5% at the 95% confidence level;
(b) Under difficult conditions, 10% at the 95% confidence level.
Notes:
1. Technical Regulations (WMO-No. 49), Volume III: Hydrology, provides that Members should evaluate the
uncertainty in discharge measurements in conformity with the specifications in its annex, section VIII: Estimation
of uncertainty of discharge measurements.
2.

Discharge measurements are taken to establish and verify the stability of a rating curve. Stage (water level)
observations are converted to estimates of discharge using the rating curve on an ongoing basis.
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Calibration procedures

Notes:
1. Technical Regulations (WMO-No. 49), Volume III: Hydrology, provides that Members should adhere to the
specifications of facilities, equipment and procedure for the calibration of current meters as specified in its annex,
section I: Calibration of current meters in straight open tanks.
2.

Technical Regulations (WMO-No. 49), Volume III: Hydrology, provides that Members should ensure that
operational requirements, construction, calibration and maintenance of rotating element current meters are as
specified in its annex, section IV: Rotating element type current meters.

Members should recalibrate acoustic velocity meters on a routine basis to ensure stability of the
calibration, using measurement standards traceable to international or national standards. Where no such
standards exist, Members should record the basis used for calibration or verification.
Note:
Additional information pertaining to the calibration of instruments can be found in the Guide to Hydrological
Practices (WMO-No. 168), Volume I, 2.3.4, and in the Manual on Stream Gauging (WMO-No. 1044), Volume I, 5.3, 6.4
and 6.5.

7.4

OPERATIONS

7.4.1

Observing practices

7.4.1.1

Members should collect and preserve their hydrological records.

7.4.1.2
Members should make the necessary arrangements to facilitate the retrieval and analysis of
their hydrological observations by means of automatic data-processing equipment.
7.4.1.3
Where automatic registration is not available, Members should ensure that the observations of
elements for hydrological purposes are made at regular intervals appropriate for the elements and their
intended purposes.
7.4.1.4
Members should maintain in their archives an up-to-date inventory of their hydrological
observations.
7.4.1.5

Members should generally ensure uniformity in observation times within a catchment area.

7.4.1.6
Members should select the time units used in processing hydrological data for international
exchange from the following:
(a) The Gregorian calendar year;
(b) The months of this calendar;
(c) The mean solar day, from midnight to midnight, according to the zonal time, when the
data permit;
(d) Other periods by mutual agreement in the case of international drainage basins or
drainage basins in the same type of region.

7.4.1.7
For hydrometric stations where data are internationally exchanged, Members should process
the following characteristics for each year:
(a) Maximum instantaneous and minimum daily mean values of stages (water levels) and
discharge;
(b) Mean daily stages (water levels) and/or mean daily discharges.
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7.4.1.8
For rivers under flood conditions or where there are variable controls, Members should make
special measurements at intervals frequent enough to define the hydrograph.
7.4.1.9
When sudden and dangerous increases in river levels occur, Members should make and report
observations as soon as possible regardless of the usual time of observation, to meet the intended
operational use.
7.4.1.10
Members should measure and store stage (water level) observations as instantaneous values
rather than averaged values.
7.4.2

Quality control

7.4.2.1
Members should maintain detailed records for each station and for each parameter containing
metadata related to the measurements, maintenance and calibration of equipment.
7.4.2.2

Members should perform periodic audits of their stations and collected data.

7.4.2.3
Members should ensure that recorded hydrological observations are converted to a form
suitable for archiving and retrieval.
Note:
Observations may initially be recorded using various media from paper to electronic form. As computer
archiving has become a standard practice for most Members, it is advantageous to convert data to the required format
early in the process.

7.4.2.4
Members should ensure that their data undergo, at various stages, a range of checks to
determine their uncertainty and correctness.
7.4.2.5
With accelerating developments in technology, Members should ensure that data-processing
and quality control systems are well-organized and that the relevant staff are trained to understand and
use them.
Note:
Data are collected and recorded in many ways, ranging from the manual reading of simple gauges to a
variety of automated data-collection, transmission and filing systems.

7.4.2.6
Members should consider the adoption of a quality management system, as described in
section 2.6.
Note:

Organizations usually employ an accredited certification agency to provide independent verification.

7.4.2.7
Members should undertake data processing and quality control as described in relevant
publications.
Note:
Such publications include the Guide to Hydrological Practices (WMO-No. 168), Volume I, Chapter 9, the
Manual on Flood Forecasting and Warning (WMO-No. 1072), Chapter 6, and the Manual on Stream Gauging (WMO-No.
1044), Volume II, Chapter 6.

7.4.3

Observations and observational metadata reporting

7.4.3.1
Members should ensure, when providing hydrological information for international purposes,
that open text or appropriate code forms are used as specified in bilateral or multilateral agreements.
7.4.3.2
Members should ensure that transmission facilities are organized for the international
exchange of hydrological observations on the basis of bilateral or multilateral agreements.
7.4.3.3
In order to make data globally available for real-time exchange and discovery, access and
retrieval, Members should report stage and discharge observations in compliance with WIS metadata
standards.
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Notes:
1. The WMO Information System may also be used for access to hydrological observations not required in real time.
2.

The regulations governing exchanges in international code forms are specified in the Manual on Codes
(WMO-No. 306), Volume I.

3.

Coded information exclusively for bilateral or multilateral exchange amongst Members may be in other forms by
mutual agreement.

7.4.4
Note:

7.4.5
Note:

7.4.6

Incident management
General provisions for incident management are provided in section 2.4.5.

Change management
General provisions for change management are provided in section 2.4.6.

Maintenance

7.4.6.1
Members should determine the frequency and timing of visits to recording stations on the
basis of the length of time that the station can be expected to function without maintenance and the
uncertainty requirements of the data.
Notes:
1. There is a relation between the frequency of the visits and the resultant quality of the data collected. Too long a
time between visits may result in frequent recorder malfunction and thus in loss of data, while frequent visits are
both time-consuming and costly.
2.

Some data collection devices may suffer a drift in the relationship between the variable recorded and that
represented by the recorded value. An example of this is a non-stable stage-discharge relationship.

3.

Two visits per year are considered an absolute minimum. More frequent visits are recommended to decrease the
potential loss of data and to avoid data being severely affected by problems such as silting, vandalism or seasonal
vegetative growth.

7.4.6.2
Members should schedule periodic visits to the station to recalibrate the equipment or the
measurement equations.
7.4.6.3
Members should periodically inspect stations using trained personnel to ensure the correct
functioning of instruments.
7.4.6.4
Members should ensure that a formal written inspection is done routinely, preferably each
year, to check overall performance of instruments and local observer, if applicable.
7.4.6.5

Members, when routinely inspecting sites, should:

(a) Measure gauge datum to check for and record any changes in levels;
(b) Check the stability of the rating curve and review the relationships between the gauges
and permanent level reference points to verify that no movement of the gauges has taken
place;
(c) Review the gauging frequency achieved and the rating changes identified;
(d) Undertake a number of maintenance activities as described in sections 7.4.6.8 and
7.4.6.9.
Note:
It is vital, for the quality of data, that resources for gauging be allocated and prioritized using rigorous and
timely analysis of the probability and frequency of rating changes.
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7.4.6.6
Members should ensure that maintenance activities are conducted at data-collection sites at
intervals sufficient to ensure that the quality of the data being recorded is adequate.
7.4.6.7
Members should ensure that such activities are conducted by the observer responsible for the
sites, if there is one. Members should also ensure that maintenance activities are occasionally performed
by an inspector.
7.4.6.8

Members should undertake the following maintenance activities at all collection sites:

(a) Service the instruments;
(b) Replace or upgrade instruments, as required;
(c) Retrieve or record observations;
(d) Perform the recommended checks on retrieved records;
(e) Carry out general checks of all equipment, for example, transmission lines;
(f)

Check and maintain the site in accordance with the recommended specifications;

(g) Check and maintain access to the station;
(h) Record, in note form, all of the above activities;
(i)

Comment on changes in land use or vegetation;

(j)

Clear debris and overgrowth from all parts of the installation.

7.4.6.9

Members should undertake the following maintenance activities at discharge collection sites:

(a) Check the bank stability, as necessary;
(b) Check the level and condition of gauge boards, as necessary;
(c) Check and service the flow-measuring devices such as cableways, as necessary;
(d) Check and repair control structures, as necessary;
(e) Regularly survey cross-sections and take photographs of major station changes after
events or changes in vegetation or land-use;
(f)

Record, in note form, all of the above activities and their results;

(g) Inspect the area around or upstream from the site, and record any significant land-use or
other changes in related hydrological characteristics, such as ice.
Note:

Further details are found in the Manual on Stream Gauging (WMO-No. 1044), Volume I, 4.8.8.

7.4.6.10
Members should have a well-trained technician or inspector visit stations immediately after
every severe flood in order to check the stability of the river section and the gauges. Members should train
a local observer, if there is one, to check for these problems and communicate them to the regional or local
office.
7.4.6.11
Members should not programme flood gaugings as part of a routine inspection trip because of
the unpredictable nature of floods.
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7.4.6.12
Members should establish a flood action plan prior to the beginning of the storm or flood
season and should specify priority sites and types of data required.
Note:
If flood gaugings are required at a site, the preparations would ideally be made during the preceding dry or
non-flood season so that all is ready for the annual flood season.

7.4.6.13
likely:

Members should consider undertaking the following additional measures if severe flooding is

(a) Upgrade site access (helipad, if necessary);
(b) Equip a temporary campsite with provisions;
(c) Store and check gauging equipment;
(d) Protect instrumentation, such as stage recorders, by taking flood-proofing measures.

7.4.6.14
Following the recession of floodwaters, Members should pay particular attention to ensuring
the safety and security of the data-collection site and to restoring the normal operation of on-site
instrumentation.
Note:
In some cases, redesign and reconstruction of the site may be required. Such work would ideally take into
account information obtained as a result of the flood.

7.4.7

Calibration procedures

Note:
Determination of a rating curve is described in section 7.3.2. Calibration procedures for current meters are
described in section 7.3.3.

7.5

OBSERVATIONAL METADATA

Notes:
1. Provisions for describing, recording and retaining, and for exchanging and archiving observational metadata are
provided in section 2.5. These apply to all WIGOS component observing systems including WHOS. Further
provisions specific to WHOS are stated here.
2.

The observational metadata are detailed in Appendix 2.4 and in the WIGOS Metadata Standard (WMO-No. 1192).

3.

Within an organization or country, a hydrological information system, a station registration file and a historical
operation file (as indicated in the Guide to Hydrological Practices (WMO–No. 168), Volume I, Chapter 2, 2.5.2.2,
and Chapter 10, 10.2) or similar repositories may be used as a convenient means to compile a set of metadata
about a hydrological station and its observations.

7.5.1
Members who use their own station identifiers for hydrological stations should maintain the
means to match these with the WIGOS station identifiers, as specified in section 2.4 and Attachment 2.1.
7.5.2
Members should collect and record additional observational metadata identifying the purpose
of the station in accordance with the provisions in section 2.5.
Note:

7.6

Further details are found in the Guide to Hydrological Practices (WMO-No. 168), Volume I, Chapter 10.

QUALITY MANAGEMENT

Notes:
1. Provisions for the implementation of quality management in WIGOS are provided in section 2.6. These apply to all
WIGOS component observing systems including WHOS.
2.

The WMO Hydrology and Water Resources Programme has developed material on the implementation of the WMO
Quality Management Framework in Hydrology and its adoption in national operations. Some Members have
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achieved compliance with the ISO 9001:2015 standard (ISO 9001:2015 Quality management systems —
Requirements) and examples have been documented to assist other Members.

7.7

CAPACITY DEVELOPMENT

Notes:
1. Provisions for the implementation of capacity development in WIGOS are provided in section 2.7.
2.

Whatever the level of technical sophistication of a data-collection authority, the quality of its staff remains its most
valuable resource.

7.7.1
Members should undertake careful recruitment, training and management to attain and
maintain suitable personnel with the most appropriate skill sets.
7.7.2
Members should pursue a carefully structured training programme for all personnel engaged
in field and office practices pertaining to data collection because they are in a strong position to influence
the quality of the final data.
Note:
Formal training ideally will aim at providing both a general course in basic principles and training modules to
teach in-house field and office procedures. All material has to be relevant and current.

7.7.3
Members should provide training classes, follow-up exercises and on-the-job training to field
personnel, before they make streamflow and survey measurements using various technologies such as
Acoustic Doppler Current Profiler (ADCP) and mechanical current meters.
7.7.4
Members should provide training classes, follow-up exercises and on-the-job training on datacollection practices and processing of data to increase employee productivity and programme
effectiveness.
7.7.5
Members should have appropriate technologies in place, such as hydrological information
systems, to allow for streamflow data processing and to facilitate the effective and efficient delivery of
metadata, data and data products to users.
7.7.6
Members should have an adequate number of stations to meet priority needs and should
ensure sufficient resources to maintain and operate sites to attain required accuracies and reliability of
data for their intended use.

SECTION: Chapter
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8. ATTRIBUTES SPECIFIC TO THE OBSERVING COMPONENT OF THE GLOBAL
CRYOSPHERE WATCH
Note:
The provisions of sections 1, 2, 3 and 4 are common to all WIGOS component observing systems, including
GCW. The provisions in this section are specific to GCW.

8.1
Cryosphere components shall be: solid precipitation, snow, glaciers and ice caps, ice sheets,
ice shelves, icebergs, sea ice, lake ice, river ice, permafrost and seasonally frozen ground.
Notes:
1. Members may perform observations of any variables of any of these components.
2.

Members may use different platforms (fixed stations, mobile platforms, virtual sites and remote sensing) to
perform cryospheric observations.
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8.2
Members should collaborate actively in, and give all possible support to, the development and
implementation of the observing component of GCW.
Notes:
1. The scope of GCW encompasses surface- and space-based observations, the application of observing standard and
recommended practices and procedures for the measurement of cryospheric variables, and full assessment of in
situ and satellite products.
2.

The initial focus of the observing component of GCW is to promote cryospheric observations at existing stations,
rather than installing new ones.

8.3
Members should encourage partnerships between organizations to coordinate observing,
capacity-building and training activities relevant to cryospheric observations, and to assist with the
compilation and development of standard and recommended practices and procedures for cryospheric
observations.
8.4
Members concerned shall ensure that their observations from GCW stations are accessible
through the GCW data portal.
Notes:
1. This is the specific means for GCW stations to comply with provision 2.4.4.1.
2.

By ensuring their GCW station observations are made available, Members are helping to promote the
incorporation of cryospheric observations into GCW data products and services.

8.5
Members concerned shall clearly identify in OSCAR/Surface which stations belong to the
GCW surface observing network and which belong to CryoNet.
8.6
Members operating stations of the GCW surface observing network shall apply GCW best
practices and procedures.
Note:
Global Cryosphere Watch best practices and procedures are published in the Guide to Instruments and
Methods of Observation (WMO-No. 8), Volume II. Such guidance material will help Members to understand and comply
with technical regulations.

8.7
The GCW surface observing network shall comprise a core component, called CryoNet,
contributing stations and stations of affiliated networks.
Notes:
1. Members are encouraged to apply GCW recommended best practices at all cryosphere-observing stations in
existing programmes and networks, and to apply for the designation of these stations as CryoNet or GCW CryoNet
contributing stations. The Global Terrestrial Network for Permafrost (GTN-P) is one such network; it is responsible
for defining monitoring strategies and establishing data protocol for its network. Stations in the WMO RBON, which
measure at least one cryospheric variable, already follow WMO guidelines for observation standards and exchange
protocols.
2.

Guidance on the process for applying for designation as a GCW station and the criteria for acceptance are
available at https://globalcryospherewatch.org/ are publishedand in the Guide to Instruments and Methods of
Observation (WMO-No. 8), Volume II.

3.

Guidance regarding which networks are identified as affiliated networks, and how their non-designated stations
are identified as components of GCW (either as CryoNet or GCW CryoNet contributing stations), is available at
https://globalcryospherewatch.org/ and in the Guide to Instruments and Methods of Observation (WMO-No. 8),
Volume II.

8.8
Note:

The basic constituent part of the GCW surface observing network shall be a GCW station.
A GCW station could be a CryoNet station, a CryoNet contributing station, or a station of an affiliated network.

196

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

8.9
clusters.

CryoNet shall comprise CryoNet stations, CryoNet contributing stations, and CryoNet

8.10
Part I.

A CryoNet station shall meet the minimum set of requirements specified in Appendix 8.1,

8.11

A CryoNet station shall be either a primary or a reference station:

(a) A primary CryoNet station shall be intended for long-term operations and make
at least a four-year initial commitment;
(b) A reference CryoNet station shall have a long-term operational commitment and
data records of at least 10 years.
Note:
Any CryoNet station may have one or more additional attributes:
(a) It can be a calibration/validation station, used for calibration and/or validation of satellite products and/or Earth
system models, or it has been used for such purposes in the past and still provides the necessary facilities;
(b) It can be a research station having a broader research focus related to the cryosphere.

8.12
A GCW CryoNet contributing station shall be a station that provides or provided observations
of one or more variables of one or more cryospheric components.
Notes:
1. CryoNet contributing stations that do not satisfy all six requirements listed in Appendix 8.1, Part I, and thus do
not meet minimum requirements for a CryoNet station, are nevertheless encouraged to satisfy as many of those
requirements as possible.
2.

CryoNet contributing stations are not required to provide ancillary meteorological observations. They may be
operating in remote, hard-to-access regions, where cryospheric observations are scarce, and they may
complement other cryospheric measurement programmes. These stations may have data records that are short or
with large gaps.

3.

CryoNet contributing stations may have the reference attribute (see 8.11 (b) above).

4. CryoNet contributing stations which have access to meteorological observations from the meteorological station at a
representative location, could apply to form together a CryoNet Cluster, in which case the grouping needs to meet
the criteria for a CryoNet station.

8.13
A CryoNet cluster shall comprise two or more active stations with coordinated operations or
access to data, of which at least one shall be a CryoNet station or a CryoNet contributing station together
with a station providing representative meteorological observations, and which together, meet the
requirements for a CryoNet station.
8.14

A CryoNet cluster shall meet the requirements specified in Appendix 8.1, Part II.

Note:
A CryoNet cluster may cover several microclimatological regions or may extend over larger altitude gradients.
Thus, additional ancillary meteorological stations may be part of a CryoNet cluster. Stations in a cluster may be
operated by different partners, while their operation is coordinated through one agency or institute.

8.15

A CryoNet cluster shall be basic or integrated:

(a) Basic CryoNet clusters shall monitor one component of the cryosphere and shall
observe multiple variables of that component;
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(b) Integrated CryoNet clusters shall monitor at least two components of the
cryosphere or at least one cryosphere component and one other part of the Earth
system. Integrated clusters shall promote, through worldwide scientific
collaboration, progress in the scientific understanding of the processes that
change the cryosphere.
Note:
Typically, integrated clusters have a broader research focus than basic clusters. Whereas basic clusters
investigate only the cryosphere, integrated clusters aim to provide a better understanding of the cryosphere and its
linkages to other parts of the Earth system, for example, the atmosphere, the hydrosphere, the biosphere, the oceans,
soil or vegetation.

8.16
Each CryoNet cluster should provide information describing the research approach and the
station management procedures.

SECTION: Chapter
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APPENDIX 8.1. MINIMUM REQUIREMENTS FOR GLOBAL CRYOSPHERE
WATCH CRYONET STATIONS AND CRYONET CLUSTERS
I.

MINIMUM REQUIREMENTS FOR A CRYONET STATION

1.
Core CryoNet measurement requirements: The station shall measure at least one variable of
one of the cryospheric components. The station location shall be chosen so that cryospheric
measurements are representative of the surrounding region, and such representativeness shall be
described.
2.
Commitment of operational continuity: The station shall be active. The responsible agencies
shall be committed, to the extent reasonable, to sustaining long-term observations of at least one
cryospheric component. There shall be a commitment to continuing measurements for at least four
years.
3.
Up-to-date and available metadata: The station metadata, including all metadata describing
the station characteristics and observing programme, shall be kept up to date and provided to the Global
Cryosphere Watch (GCW) portal and to the WIGOS Information Resource (WIR) – OSCAR/Surface.
4.
Compliance with regulatory practices: The station observational procedures, instruments and
methods of observation, quality control practices, and so forth, shall follow GCW-endorsed regulations.
5.
Freely available data and ancillary data: Data shall be made freely available and, whenever
possible, in (near) real time. In situ ancillary meteorological observations, as required by CryoNet
practices, shall also be available with documented quality.
6.
station.

Competency of staff: Personnel shall be trained in the operation and maintenance of the

II.

REQUIREMENTS FOR A CRYONET CLUSTER

1.

A cluster shall comprise A CryoNet cluster shall comprise a CryoNet station or a
CryoNet contributing station together with a station providing representative
meteorological observations, and which together, meet the requirements for a
CryoNet station .at least one CryoNet station;
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21. A cluster shall should encompass observations over an area larger than a
conventional observing station;
32. Integrated clusters shall have technical support staff;
43. Integrated clusters shall have training capability;
54. There shall be a long-term financial commitment for the comprising stations;
65. Data shall be made freely available and, whenever possible, in (near) real time.
76. A cluster concept outlining the research approach, data access and use, and
relevant engagements shall be provided in support of registration.
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Resolution 12 (EC-73)
Regional WMO Integrated Global Observing System Centres audit process
THE EXECUTIVE COUNCIL,
Noting Resolution 9 (EC-73) – Plan for the WMO Integrated Global Observing System Initial
Operational Phase (2020–2023),
Recognizing the need to follow a uniform approach for the auditing of WMO centres as stated
in Technical Regulations (WMO-No. 49), Volume I – General Meteorological Standards and
Recommended Practices,
Having examined Recommendation 13 (INFCOM-1) – Regional WMO Integrated Global
Observing System Centres audit process,
Having examined the process for the designation, assessment and reconfirmation of Regional
WMO Integrated Global Observing System (WIGOS) Centres (hereafter referred to as “Regional
WIGOS Centres (RWCs) Audit Process”), developed by the Commission for Observation,
Infrastructure and Information Systems (INFCOM),
Adopts the RWCs Audit Process provided in the annex to the present resolution as a general
guidance for regional associations, Members hosting RWCs, and INFCOM, outlining the basic
principles and procedures of this process;
Requests the regional associations, respective Members and INFCOM to follow the RWCs Audit
Process for all new nominations of RWCs, periodic evaluations, and the assessment and
possible reconfirmation of RWCs;
Requests INFCOM, in collaboration with the regional associations, to further develop the RWCs
Audit Process as standard and recommended practices and procedures of the WMO Technical
Regulations (WMO-No. 49), Volume I – General Meteorological Standards and Recommended
Practices.
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Annex to Resolution 12 (EC-73)
Process for the designation, assessment and reconfirmation of Regional WMO
Integrated Global Observing System Centres

1.

Introduction

1.1
The process here described is intended to support the regular audit of Regional
WMO Integrated Global Observing System Centres (RWCs) to ensure they are delivering
according to their Terms of Reference (ToRs) and functions as required by the Region and in
line with WMO standards and guidelines.
1.2
The overall purpose of the RWCs is to provide support and assistance to WMO
Members and the Regional Associations (RAs) for their national and regional WIGOS
implementation efforts, as part of the WIGOS initial operational phase.
1.3
RAs should do their utmost to establish one or more RWCs within their area of
responsibility and ensure unique assignment of each Member of the Region to a relevant RWC.
1.4
An RWC can be hosted by one Member and cover all required functions1, or it can
be a distributed RWC where several Members host different “nodes” for different functions,
and all those nodes comprise one RWC. For effectiveness and to avoid confusion RAs should
ensure that there is no overlap of the activities and responsibilities of different RWCs, or their
individual nodes. Each RWC, including their nodes, will undergo a pilot phase prior to approval
as operational RWC.
1.5
Technical evaluation of RWC applications and assessment of RWCs2 will be done by
the Commission for Observation, Infrastructure and Information Systems (INFCOM), while the
designation/reconfirmation will be a regional decision.
2.

Preparatory requirements

A candidate RWC should be capable of carrying out mandatory RWC functions as
defined in the RWC ToRs1, before an application is submitted.
3.

Application

The candidate RWC will express its intention to be designated as an RWC in pilot
mode by sending an application3 to the president of the relevant RA with a copy to the
president of INFCOM and to the Secretary-General of WMO. Should any required information
be missing from the application, the WMO Secretariat will communicate the shortcoming(s) to
the candidate RWC, which must ensure that the missing information is provided before
assessment of the application proceeds.

1

See the Guide to the WMO Integrated Global Observing System (WMO-No. 1165), Chapter 8.

2

In case of a distributed RWC, the process described here applies to the whole RWC, although each node
should be evaluated individually, meaning that the outcomes of the evaluation may contain conclusions
and recommendations on the performance of the individual nodes or of the whole RWC, or both.

3

The application template for a candidate RWC is available in the Guide to the WMO Integrated Global
Observing System (WMO-No. 1165), Chapter 8, Annex 2.
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Evaluation of applications

4.1
When a submitted application is complete, the WMO Secretariat, in consultation
with the president of INFCOM and the president of the respective RA, will make arrangements
for its evaluation by a team of experts. The team (hereinafter called the evaluation team) will
be approved by the president of INFCOM, in consultation with the presidents of the RAs.
4.2
The results of the evaluation process4, together with a recommendation for
acceptance/rejection of the application, will be submitted to the president of INFCOM for
endorsement on behalf of INFCOM, and will then be conveyed to the Secretary-General of
WMO. The Secretary-General will inform the president of the RA and the Permanent
Representative (PR) of the country with WMO of the INFCOM recommendation.
5.

Designation of RWCs in pilot mode

5.1
Upon successful evaluation of the application and positive recommendation of
INFCOM, the respective RA will be invited to designate the new RWC in a pilot mode.
5.2
Prior to the designation, RA and RWC will agree on an initial date of the pilot
phase which will be communicated to all stakeholders 5.
6.

Evaluation of RWCs in pilot mode

6.1
Evaluation of a RWC in pilot mode will be performed only after the RWC has been
operating in a pilot mode continuously for a minimum of one year, providing regularly monthly
quality performance reports6 and the final progress report of RWC activities to the president of
the RA and the WMO Secretariat.
6.2
Initiation of the evaluation of a RWC in pilot mode will be communicated by the
WMO Secretariat to the PR(s) of Member(s) hosting the RWC in pilot mode, with a copy to the
president of the RA and the president of INFCOM.
6.3
The RWC in pilot mode will submit a progress report7 (each node will submit a
separate progress report, in case of a distributed RWC) to the WMO Secretariat, within one
month after the initiation of the evaluation process. The WMO Secretariat will ensure that the
report is complete and complemented by any additional relevant information8 needed for the
evaluation.
6.4
The WMO Secretariat, in consultation with the president of INFCOM, will make
arrangements for the evaluation by the evaluation team.

4
5

6
7
8

Tentative duration of the evaluation process is three months.
Whenever possible and adequate, the WMO Secretariat will promote the consultation of the actual start
of operations with the Members concerned, including requests to nominate (or update / review) their
National Focal Points on WIGOS Data Quality Monitoring System (WDQMS), who will be responsible for
interaction with the RWC.
The monthly reports should be developed in accordance with the template provided by the WMO
Secretariat.
The progress report must be developed in accordance with the template provided by the WMO
Secretariat.
For example, the relevant statistics produced by the global WDQMS Incident Management System
(IMS), other relevant reports from the RWC as well as other supportive material, as appropriate,
including any reports or recommendations from relevant regional working groups/teams.
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6.5
The work of the evaluation team will be done in consultation with relevant regional
working bodies, and in principle remotely. However, if necessary, on-site visits of the
evaluation team might be arranged.
6.6
The results of the evaluation process, together with a recommendation 9 will be
submitted to the president of INFCOM for endorsement on behalf of INFCOM and will then be
conveyed to the Secretary-General of WMO.
6.7
The Secretary-General will inform the president of the RA and the PR of the country
with WMO of the INFCOM recommendation.
7.

Designation of RWCs in operational mode

Upon positive results and recommendation of the INFCOM, the respective RA will
formally designate the RWC in operational mode. In case of a distributed RWC, and based on
the recommendation of the INFCOM, the RA may decide to designate only individual node(s) as
part of an operational RWC.
8.

Assessment

8.1
According to its ToRs, RWCs report on their activities annually by submitting a
progress report (one progress report per each node, in case of a distributed RWC) to the WMO
Secretariat. The WMO Secretariat will publish the RWC reports on the WIGOS website.
8.2
The WMO Secretariat, in consultation with the president of INFCOM, will make
arrangements for the regular evaluation of the progress reports by the evaluation team to
assess the compliance of the RWCs with their ToRs.
8.3
The results of each evaluation will be provided to the president of INFCOM,
president of the respective RA and relevant PR. If necessary, an evaluation team might have to
verify RWC capabilities and performances by making on-site visits.
8.4
Should an RWC fail to report on its activities for at least two consecutive years or
the evaluation results will indicate lack of compliance with RWC ToRs, the WMO Secretariat will
inform the president of INFCOM and the president of the RA that the RWC status should be reassessed.
9.

Reconfirmation of RWCs

9.1
Prior to each regular Congress, the WMO Secretariat will invite the presidents of the
RAs to reconfirm the arrangements with their regional Members for hosting RWCs.
9.2
Based on the outcomes of the assessment of the RWCs and the written
reconfirmation from the PR of Member hosting RWC, RAs will be invited to reconfirm their
RWCs, or to take appropriate measures in the event that a RWC has not provided satisfactory
services in compliance with its ToRs.

9

The recommendations can be relevant for individual nodes and/or for the RWC, as a whole. They should
include, among others, a proposal for either designation or non-designation. In case of findings of the
INFCOM that an RWC, or its individual node(s), does not meet necessary requirements for designation,
RA might decide not to proceed with the designation and instead encourage RWC to improve their
performance and propose re-evaluation after INFCOM proposals for improvement are met.
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Resolution 13 (EC-73)
Guide to the WMO Integrated Global Observing System (WMO-No. 1165)
THE EXECUTIVE COUNCIL,
Recalling:
(1)

Resolution 35 (Cg-18) – WMO Integrated Global Observing System station identifiers,

(2)

Resolution 8 (EC-71) – Guide to the WMO Integrated Global Observing System
(WMO-No. 1165),

Noting:
(1)

Resolution 9 (EC-73) – Plan for the WMO Integrated Global Observing System Initial
Operational Phase (2020-2023),

(2)

Resolution 11 (EC-73) – Amendments to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2.4.1,

Having considered Recommendation 10 (INFCOM-1) – Guide to the WMO Integrated Global
Observing System (WMO-No. 1165),
Having considered further the update of the Guide to the WMO Integrated Global Observing
System (WMO-No. 1165) proposed by the Commission for Observation, Infrastructure and
Information Systems, as provided in the annex to the present resolution,
Decides to adopt the updated Guide to the WMO Integrated Global Observing System
(WMO-No. 1165), as provided in the annex to the present resolution, with effect from
1 October 2021;
Requests the Secretary-General:
(1)

To publish the Guide to the WMO Integrated Global Observing System (WMO-No. 1165)
in all official WMO languages;

(2)

To ensure the editorial consistency of the relevant documents;

Requests the Commission for Observation, Infrastructure and Information Systems to further
develop and enhance the Guide to the WMO Integrated Global Observing System (WMONo. 1165) with additional material as it becomes available in accordance with Resolution 9
(EC-73) – Plan for the WMO Integrated Global Observing System Initial Operational Phase
(2020–2023);
Invites Members:
(1)

To use the Guide to the WMO Integrated Global Observing System (WMO-No. 1165) in
their implementation of the relevant Technical Regulations;

(2)

To provide feedback to the Secretary-General on how to improve subsequent versions of
the Guide to the WMO Integrated Global Observing System (WMO-No. 1165).

Note: This resolution replaces Resolution 8 (EC-71), which is no longer in force.
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Annex to Resolution 13 (EC-73)
Guide to the WMO Integrated Global Observing System (WMO-No. 1165)
(Document: EC-73-d04-2(6)-WIGOS-GUIDE-ANNEX-No-1165-approved_en.docx)
Editor’s note: The link above is used by members of the Executive Council for the approval of the draft
new edition. The final publication will be posted on the WMO library site at:
https://public.wmo.int/en/resources/library.
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INTRODUCTION

General
This is the second edition of the Guide to the WMO Integrated Global Observing System
(WMO-No. 1165). The Guide was developed following the decision of the Seventeenth World
Meteorological Congress for the WMO Integrated Global Observing System (WIGOS) to
proceed to a preoperational phase (2016–2019), as well as the approval by the Seventeenth
Congress of the Technical Regulations (WMO-No. 49), Volume I, Part I, and the Manual on the
WMO Integrated Global Observing System (WMO-No. 1160), with effect from 1 July 2016. In
essence, these two publications specify what is to be observed, as well as where, when and
how, in order for Members to meet the relevant observational requirements.
To complement these activities, the Seventeenth Congress requested the Secretariat of the
World Meteorological Organization (WMO) to publish a set of guidelines incorporated in an
initial Guide, which would be progressively revised and enhanced through the WIGOS
preoperational phase. This was formalized in a decision of the WMO Executive Council at its
sixty-seventh session to re-establish the Intercommission Coordination Group on the WMO
Integrated Global Observing System (ICG-WIGOS), which has as one of its terms of reference
to complement WIGOS regulatory material with the necessary guidance information and
technical guidelines incorporated in the Guide to the WMO Integrated Global Observing System
(WMO-No. 1165). The first edition of the Guide was approved by the Executive Council at its
sixty-ninth session via Resolution 2 (EC-69) – Initial version of the Guide to the WMO
Integrated Global Observing System.
The initial Guide aimed to assist Members in complying with a number of new regulations that
came into effect on 1 July 2016. It was developed by the Secretariat, in particular the WIGOS
Project Office, with input from technical experts of the Intercommission Coordination Group on
WIGOS (ICG-WIGOS) task teams and the lead technical commissions (Commission for Basic
Systems and Commission for Instruments and Methods of Observation).
Purpose and scope (editorial note: to be updated)
This edition of the Guide provides material relevant to some of the new WIGOS-related
regulations. The topics cover the new system of WIGOS station identifiers, the new
requirements to record and make available metadata as specified in the WIGOS Metadata
Standard, the new Observing Systems Capability Analysis and Review (OSCAR) tool to be used
by Members to submit metadata for WMO global compilation, the new observing network
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design principles, national WIGOS implementation, WIGOS data partnerships, Regional WIGOS
Centres, and WIGOS Data Quality Monitoring System for surface-based observations.
Future versions of this Guide will provide detailed guidance and technical guidelines on how to
establish, operate and manage WIGOS component observing systems to make observations in
compliance with the Technical Regulations (WMO-No. 49), Volume I, Part I, and the Manual on
the WMO Integrated Global Observing System (WMO-No. 1160). These versions will explain
and describe WIGOS practices, procedures and specifications and will be aimed at assisting the
technical and administrative staff of National Meteorological and Hydrological Services and
other organizations responsible for the networks of observing stations in preparing national
instructions for observers.
The Guide should be used in conjunction with the many other relevant WMO Guides, technical
documents and related publications. For example, the Guide to Instruments and Methods of
Observation (WMO-No. 8) is the authoritative reference for all matters related to
instrumentation and methods of observation. It should be consulted for more detailed
descriptions and best practices. The subsequent step of how observations are to be encoded
and reported is specified in the Manual on Codes (WMO-No. 306). The Guide to the Global
Observing System (WMO-No. 488) is the authoritative reference for all matters related to the
Global Observing System.
Procedures for amending the Guide
A detailed explanation of the procedures for amending WMO Guides that are under the
responsibility of the Commission for Basic Systems can be found in the appendix to the
General Provisions of the Manual on the WMO Integrated Global Observing System (WMONo. 1160).
List of related publications
The development of this Guide takes a thin-layer approach, meaning that it aims only to
publish additional, new material that complements the material in existing Guides. All guidance
relating to observing systems in any of the WMO Guides or Manuals is effectively WIGOS
guidance material.
Here is the list of publications related to the Guide to the WMO Integrated Global Observing
System (WMO-No. 1165). The most relevant are indicated by an asterisk (*) following the
publication name. Publications are also referenced within sections of this Guide where there is
a very specific point to be highlighted. All these publications are available at
http://library.wmo.int/opac/index.php. The search can be done by filling in either the
“WMO/No.” or “WMO/TD-No.” fields with the corresponding publication number.
(a) Technical Regulations (WMO-No. 49), Volumes I–III*
(b) Manuals:
(i)

Manual on Codes (WMO-No. 306), Volumes I.1 and I.2

(ii) Manual on the Global Telecommunication System (WMO-No. 386)
(iii) International Cloud Atlas (WMO-No. 407)
(iv) Manual on the WMO Information System (WMO-No. 1060)
(v) Manual on the WMO Integrated Global Observing System (WMO-No. 1160)*
(c) Guides:
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(i)

Guide to Instruments and Methods of Observation (WMO-No. 8)*

(ii)

Guide to Climatological Practices (WMO-No. 100)*

(iii)

Guide to Agricultural Meteorological Practices (WMO-No. 134)

(iv)

Guide to Hydrological Practices (WMO-No. 168), Volume I*

(v)

Guide on the Global Data-processing System (WMO-No. 305)

(vi)

Guide to the Global Observing System (WMO-No. 488)*

(vii) Guide to the Quality Management System for the Provision of Meteorological
Service for International Air Navigation (WMO-No. 1001)
(viii) Guide to the Implementation of a Quality Management System for National
Meteorological and Hydrological Services (WMO-No. 1100)
(ix)

Guide to the WMO Information System (WMO-No. 1061)

(x)

Guide to the Implementation of Education and Training Standards in Meteorology
and Hydrology (WMO-No. 1083), Volume I

(xi)

Guide to Aircraft-based Observations (WMO-No. 1200)

(d) Technical documents/technical notes:
(i)

Baseline Surface Radiation Network (BSRN), Operations Manual, World Climate
Research Programme Publication Series No. 121 (WMO/TD-No. 1274)

(ii)

Guide to the GCOS Surface Network (GSN) and GCOS Upper-air Network (GUAN),
GCOS Report No. 144 (WMO/TD-No. 1558; 2010 update of GCOS-73)

(iii)

International Meteorological Tables (WMO-No. 188, TP 94)*

(iv)

Manual on Sea Level Measurement and Interpretation, JCOMM Technical Report
No. 31 (WMO/TD-No. 1339), Volume IV

(v)

Note on the Standardization of Pressure Reduction Methods in the International
Network of Synoptic Stations, Technical Note No. 61 (WMO-No. 154, TP 74)

(vi)

WMO Global Atmosphere Watch (GAW) Implementation Plan: 2016–2023, GAW
Report No. 228*

(e) Guidelines and other related publications:
(i)

WIGOS Metadata Standard (WMO-No. 1192)

(ii)

Technical Guidelines for Regional WIGOS Centres on the WIGOS Data Quality
Monitoring System (WMO-No. 1224)

(iii)

Aircraft Meteorological Data Relay (AMDAR) Reference Manual (WMO-No. 958)

(iv)

GAW reports

(v)

The GCOS Reference Upper-air Network (GRUAN) – Manual, WIGOS Technical
Report No. 2013–02, GCOS Report No. 170
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The GCOS Reference Upper-air Network (GRUAN) – Guide, WIGOS Technical Report
No. 2013–03, GCOS Report No. 171

(vii) Hydrology and Water Resources Programme (HWRP) manuals
(viii) JCOMM catalogue of practices and standards (WMO Manuals and Guides, and
observation standards, such as manuals and guides of the Intergovernmental
Oceanographic Commission)
(ix)

Marine Meteorology and Oceanography Programme publications and documents

(x)

Sixth WMO Long-term Plan (2004–2011) (WMO-No. 962)

SECTION: Chapter First
Chapter title in running head: INTRODUCTION TO THE WMO INTEGRATED GLOB…
1. INTRODUCTION TO THE WMO INTEGRATED GLOBAL OBSERVING SYSTEM

1.1

PURPOSE AND SCOPE

It is specified in the Technical Regulations (WMO-No. 49), Volume I, Part I, and the Manual on
the WMO Integrated Global Observing System (WMO-No. 1160) that the WMO Integrated
Global Observing System is a framework for all WMO observing systems and for WMO
contributions to co-sponsored observing systems in support of WMO Programmes and
activities.
1.2

WIGOS COMPONENT OBSERVING SYSTEMS

The component observing systems of WIGOS are the Global Observing System of the World
Weather Watch Programme, the observing component of the Global Atmosphere Watch
Programme, the WMO Hydrological Observing System of the Hydrology and Water Resources
Programme and the observing component of the Global Cryosphere Watch, including their
surface-based and space-based networks.
The above component systems include all WMO contributions to the co-sponsored systems, to
the Global Framework for Climate Services and to the Global Earth Observation System of
Systems. The co-sponsored observing systems are the Global Climate Observing System and
the Global Ocean Observing System, both joint undertakings of WMO and the
Intergovernmental Oceanographic Commission of the United Nations Educational, Scientific
and Cultural Organization, the United Nations Environment Programme and the International
Science Council.
1.3

GOVERNANCE AND MANAGEMENT

Implementation and operation of WIGOS
The implementation of WIGOS is an integrating activity for all WMO and co-sponsored
observing systems: it supports all WMO Programmes and activities. The Executive Council and
regional associations, supported by their respective working bodies, have a governing role in
the implementation of WIGOS. Technical aspects of WIGOS implementation are guided by the
technical commissions, with leadership provided through the Commission for Basic Systems
and the Commission for Instruments and Methods of Observation.
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The WIGOS framework implementation phase occurred in the period 2012–2015.
Implementation plans and activities followed a structure based on ten key activity areas which
are listed below and represented schematically in Figure 1.1:
ELEMENT: Floating object (Automatic)
ELEMENT: Picture inline
Element Image: 1165_1-1_en.eps
END ELEMENT

Figure 1.1. Ten key activity areas for the WIGOS framework implementation
and how they relate
END ELEMENT

(a) Management of WIGOS implementation;
(b) Collaboration with the WMO co-sponsored observing systems and international partner
organizations and programmes;
(c) Design, planning and optimized evolution;
(d) Observing system operation and maintenance;
(e) Quality management;
(f)

Standardization, interoperability and data compatibility;

(g) The WIGOS Information Resource;
(h) Data discovery, availability (of data and metadata) and archiving;
(i)

Capacity development;

(j)

Communications and outreach.

Building on the WIGOS framework, the five priority areas of the WIGOS preoperational phase, which
support the delivery of the WMO strategic priorities, are being addressed in the period 2016–2019. The five
priority areas are listed below and are represented schematically in Figure 1.2:
(a) National WIGOS implementation;
(b) WIGOS regulatory and guidance material;
(c) WIGOS Information Resource;
(d) WIGOS Data Quality Monitoring System;
(e) Regional WIGOS centres.
ELEMENT: Picture inline
Element Image: 1165_1-2_en.eps
END ELEMENT

Figure 1.2. The five priority areas of the WIGOS preoperational phase
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2. WIGOS STATION IDENTIFIERS
2.1

FUNDAMENTALS

2.1.1

System of WIGOS station identifiers

The system of WIGOS station identifiers1 is defined in the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160), Attachment 2.21.
Each observing station must have at least one WIGOS station identifier. The station
identifier(s) link(s) the station to its WIGOS metadata.
The structure of a WIGOS identifier is:
TABLE: Table no lines
WIGOS identifier series
(number)

Issuer of identifier
(number)

Issue number
(number)

Local identifier
(characters)

Only the WIGOS identifier series 0 has been defined. This series is used to identify observing
stations.
2.1.2

Advice for users Principles of WIGOS identifiers

Each observing station must have at least one WIGOS identifier (WSI). A WSI can only be
associated with one observing station. The station WIGOS identifier(s) link(s) the station to its
WIGOS metadata.
WIGOS identifiers do not have meaning in themselves., so U users must not interpret any
patterns they see in these identifiers;. fFor WIGOS station identifiers, uUsers should use the
WMO global compilations of WIGOS metadata as the official sources, such as OSCAR/Surface,
to look up the metadata for the station associated with the identifier.
2.1.3

Recording the WIGOS station identifier in observation reports
(in the WMO standard WMO reporting formats)

WIGOS station identifiers cannot be represented in the traditional alphanumeric code forms,
such as FM-12 SYNOP or FM-35 TEMP. The Table Driven Code Form equivalents have to be
used (FM-94 BUFR or FM-95 CREX, or, in the future, model driven code forms). Further
information on representing the WIGOS station identifier in BUFR/CREX is available in
HYPERLINK: Paragraph <section 2.2> .
Centres that are unable to process Table Driven Code Forms will not be able to access the
reports from stations that have only have WIGOS station identifiers.
2.1.4

Advice for people responsible for allocating WIGOS identifiers

As mentioned above, all observing stations must be associated with at least one WIGOS
station identifier. A WIGOS station identifier can only be associated with one observing station.

1

The expression “WIGOS identifiers” or WSI/WSIs are used in the Guide as an abbreviation of “WIGOS
station identifiers”. It is also relevant for any observing platform.
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If you need additional help after reading this guidance, please contact the Secretariat at wigoshelp@wmo.int.
2.1.54

Assigning WIGOS identifiers to observing stations

The process for allocating a WIGOS station identifier is illustrated in the figure in this section.
ELEMENT: Floating object (Automatic)
ELEMENT: Picture inline
Element Image: 1165_2_en.eps
END ELEMENT
Outline of procedure for allocating a WIGOS station identifier
END ELEMENT
Observing stations that had been allocated identifiers by a WMO Programme before the
introduction of WIGOS station identifiers (that is, before 1 July 2016) mayshould continue to
use those identifiers and are not required to have additional ones created for them. For these
observing facilities, the WIGOS station identifier can be deduced from the pre-existing
identifier using the tables below. Further, should the station take on new responsibilities (such
as an aviation station starting to report World Weather Watch synoptic information), the
WIGOS identifier can also be used in that new context, even though it was derived from a
stationWIGOS identifier associated with a different programme (in this example, the synoptic
report could use the WIGOS station identifier derived from the HYPERLINK: Paragraph
<International Civil Aviation Organization (ICAO) location indicator> 2).
Although an observing station can have more than one WIGOS station identifier, it is desirable
to associate as few identifiers as possible with one station. Therefore, if an observing station is
already associated with a WIGOS identifier, or is associated with an identifier issued by a WMO
or partner programme, an additional WIGOS station identifier should not be issued.
Only a WMO A Member for which there is an ISO 3166–1 numeric country code3 can assign its
country code as the issuer of identifier value for its newly established observing stations. For
example, the Korea Meteorological Administration can use “410” as the issuer of identifier
number. This structure provides for an open range of station numbers that can be defined and
allocated by the Republic of Korea to its expanding network (i.e. 0–410–0-XXXX).
The WMO or partner programmes that were delegated with the authority to issue WIGOS
identifiers (hereafter/thereafter referred to as “WSI issuers”), e.g. the Comprehensive NuclearTest-Ban Treaty Organization (CTBTO), as well as the relevant authority of GAW, GCW, and
GRUAN, may use specific issuer of identifier values, for issuing WIGOS identifiers for observing
stations that contribute to the relevant network on behalf of Members under circumstances
specified in the Manual on the WMO Integrated Global Observing System (WMO-No. 1160).
Table 2.1 lists the issuer of identifier values that have been allocated for use for observing
stations.

Table 2.1. Issuer of identifier values allocated for observing stations
TABLE: Table horizontal lines

2

The location indicators and their meanings are published in ICAO Location Indicators (Doc 7910).

3

Editorial note: Reference to “ISO 3166–1 numeric country code” will be added here
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Category of issuer

Allocation method
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Procedures for assigning
issue number and local
identifier

0

Reserved for internal use by
OSCAR

OSCAR allocates the value

Determined by OSCAR

1–9999

Member State or Territory, for
which there is an ISO 3166–1
numeric country code

Use of ISO 3166–1 threedigit numeric country code
(by convention, leading
zeroes are not shown in
WIGOS identifiers). See
the ISO website.

Issuer determines its own
procedures. Further
guidance is available in
HYPERLINK: Paragraph
<section 2.3.>

10000–
1199910999

Member State or Territory, for
which there is no ISO 3166–1
numeric country code

WMO Secretariat allocates
an available number on
request

Issuer determines its own
procedures. Further
guidance is available in
HYPERLINK: Paragraph
<section 2.3> .

1200011000–
19999

Reserved for future use

To be determined

To be determined

Identifiers in the ranges 20000–21999 and 22000–39999 are intended to be used only
to allocate WIGOS identifiers to observing facilities that have one or more pre-existing
identifiers.
20000–
2199920999

WMO Secretariat, for existing
identifiers previously
associated with WMO
Programmes (before 1 July
2016) – Exception is 20008
which applies to all GAW
related stations

Details are provided in
HYPERLINK: Paragraph
<section 2.4> .

Details are provided in
HYPERLINK: Paragraph
<section 2.4> .

21000–21999

WMO Programmes, with
delegated authority for new
WIGOS identifiers4

Details are provided in
HYPERLINK: Paragraph
<section 2.5> .

Details are provided in
HYPERLINK: Paragraph
<section 2.5> .

22000–22999

WMO co-sponsored
programmes, for new WIGOS
identifiers

Details are provided in
HYPERLINK: Paragraph
<section 2.5> .

Details are provided in
HYPERLINK: Paragraph
<section 2.5> .

22000–
3999923000–
23999

WMO Secretariat Partner
Organizations/Programmes,
for new WIGOS identifiers
associated with programmes
of partner organizations

Details are provided in
HYPERLINK: Paragraph
<section 2.5> .

Details are provided in
HYPERLINK: Paragraph
<section 2.5> .

4000024000–
65534

Reserved for future use

To be determined

To be determined

65535

Missing value (reserved value
in Table Driven Code Forms)

4

i.e. after 1 July 2016
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WIGOS-ID-BUFR

This section explains how to represent the WIGOS station identifier in WMO standard code forms.
2.2.1

Reducing ambiguity through systematic use of WIGOS station identifiers

An observing facility may have several WIGOS station identifiers. Using OSCAR, it is possible to discover all
the WIGOS station identifiers associated with that facility. In theory, this allows any of the possible WIGOS
identifiers to be used in a report of an observation, but in practice, doing so would result in a lot of
additional work for all users of the observation. A disciplined approach to using WIGOS station identifiers in
a report will reduce the work for end-users.
2.2.2

Choosing which WIGOS station identifier to use

The following practices will make it easier for users of observation reports to link observations from a single
observing facility:
(a) Use the same WIGOS identifier for all reports of the same type from that observing
facility. For example, always use the same identifier for surface synoptic reports;
(b) If there is one, use the WMO Programme station identifier that is associated with the type
of observation being reported to derive the WIGOS station identifier. For example, a
WIGOS station identifier associated with the World Weather Watch land-station identifier
would be used for surface synoptic reports;
(c) There is no requirement to introduce new WIGOS station identifiers if the observing
facility already has one. For example, whatever type of observation is reported, if the
facility has a WIGOS identifier derived from a World Weather Watch station identifier, then
that WIGOS identifier may be used for reporting any type of observation. However,
following practice (a) above, different types of reports might use different pre-existing
identifiers.
2.2.3

Messages containing only reports from stations that have a pre-existing
WIGOSstation identifier for the type of report being exchanged

In many cases, such as for surface observations from World Weather Watch land stations that existed
before the introduction of WIGOS station identifiers, no change is needed to report from those stations in
BUFR or CREX. The existing identifier should be reported as in the past.
Nevertheless, it is good practice also to report the derived WIGOS station identifier.
2.2.4

Messages containing reports from stations that do not have a pre-existing
station identifier for the type of report being exchanged

New observing facilities, or those reporting new types of observations, will need to report the full WIGOS
station identifier. BUFR and CREX messages that include reports from stations that do not have a preexisting station identifier appropriate to that type of report have to include the BUFR/CREX sequence
3 01 150 to represent the WIGOS station identifier.
If there is no pre-existing identifier, the value for the station identifier in the standard BUFR/CREX sequence
should be set to the value representing "missing".
2.2.5

Reporting the WIGOS station identifier in a BUFR/CREX message

When constructing a BUFR or CREX message that refers to WIGOS station identifiers, the sequence 3 01 150
must appear in the message before the sequence describing the information from those stations.
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That is, the message contents should be in the order:
< sequence for the WIGOS station identifier (3 01 150)>
< sequence for the data being reported>
Additional guidelines on how to introduce the WIGOS identifier in BUFR and CREX
messages is as follows:
[Where to place]
(1)

When Members report data using BUFR/CREX templates defined in B/C Regulations
(Section d, Part C, Volume I.2 of the Manual on Codes) or other BUFR/CREX
sequences suitable for reporting specific data sets and include the WSI, the
sequence for reporting WSI (3 01 150) should be placed before the BUFR/CREX
templates or other BUFR/CREX sequences in BUFR/CREX messages.
The full version of the Manual on Codes and its update with regard to the WSI
are available from:
www.wmo.int/WMOCodes/WMO306_vI2/VolumeI.2.html
www.wmo.int/WMOCodes/Amendments/2017/fastTrack/FT2017–1_en.pdf

[How to encode]
(2)

When Members report data from observation sites that have traditional station
identifiers, such as WMO block number (0 01 001)/WMO station number
(0 01 002) and buoy platform identifier (0 01 005), they should also be
reported in addition to corresponding WSI (3 01 150), to ensure the continuity
of data use. On the other hand, the traditional station identifiers should be
reported as “missing” when observation sites do not have the traditional
identifiers.

[Versions applicable]
(3)

BUFR/CREX messages that include the sequence for reporting WSI (3 01 150)
should have master table version number 28 or later, because the sequence
3 01 150 is not defined in the tables with version numbers before 28.

[Advanced notification]
(4)

Members should issue advanced notification at least three months before they
start distributing new reports that include both traditional station identifier and
WSI (3 01 150), clearly stating the date of change, WSI, corresponding
traditional station identifiers (when available), and new and existing bulletin
headings. All Members will be notified of these changes through METNO
messages defined by the Manual on GTS and as an entry of Operational
Newsletter.

[Distribution not parallel]
(5)

Parallel distribution of BUFR/CREX messages with and without WSI (3 01 150),
which consists of same contents, is discouraged, as the messages coded in
conformity to the practice in (2) above, satisfies user requirements and
duplicated reporting of same contents could cause confusion for users.
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2.2.6

Reporting the WIGOS station identifier when the reporting environment
can only handle traditional alphanumeric codes

Traditional alphanumeric code forms cannot represent WIGOS station identifiers. Furthermore,
observations can only be exchanged in traditional alphanumeric code if the observing facility has been
allocated a conventional World Weather Watch station identifier. Observation facilities that have not been
allocated a World Weather Watch station identifier must exchange their observations using the Table
Driven Code Forms.
In some circumstances, however, it may be necessary to report observations internationally from stations
that do not have a pre-existing World Weather Watch station identifier and for which the technical
environment only supports the traditional alphanumeric codes.
The recommended approach in this case is to agree on a national practice that meets the local technical
constraints to identify the observing station in reports (or a bilateral practice where an arrangement is
made to translate traditional alphanumeric code to Table Driven Code Format for international exchange).
These national reports must be converted to Table Driven Code Format before the international exchange;
the conversion must include a translation from the method of identifying the station used in the national
report to the WIGOS station identifier for that station. Extreme care must be taken to ensure that the
national report is not distributed internationally.
Examples of a possible national practice for a surface synoptic report might be to use five alphabetic
characters for the identifier, or a numeric identifier in the range 99000 to 99999 (only two identifiers in that
range, 99020 and 99090, were recorded in Weather Reporting (WMO-No. 9), Volume A, in April 2016). A
look-up table from that identifier to the WIGOS station identifier would allow the translating centre to
insert the WIGOS station identifier.
The situation is more complex for upper-air reports. In this case, the WMO Secretariat should be asked for
assistance.
2.3

WIGOS-ID-COUNTRYRECOMMENDED PRACTICES FOR THE ALLOCATION OF
ISSUE NUMBER AND LOCAL IDENTIFIER

This section provides recommended practices for the allocation of issue number and local
identifier for Member States and Territories.
Members are recommended to develop their national schema for assigning WSIs with agreed
procedures for allocating the issue number and the local identifier, taking into account their
national organizational structure and requirements. A WSI national schema may define specific
ranges (for the issue number) for delegating national authority for issuing WSIs to identified
organizations for the observing facilities they operate; It may also define procedures for the
allocation of local identifiers. They may decide whether the implementation and maintenance
of the national schema for allocating WSIs is centrally managed by a single organization or is
distributed across various national organizations receiving delegated ranges for assigning
WSIs, via the issue number.
2.3.1

Principles for a Allocating WIGOS station identifiers

(a) Issuers of identifiers are responsible for guaranteeing that no two observing
facilitiesstations share the same stationWIGOS identifier. Note that the structure of
WIGOS station identifiers guarantees that issuers cannot create identifiers that have
already been allocated by another issuer.
(i)

Issuers of identifiers may choose to use the issue number to allow them to delegate
the task of allocating local identifiers to other organizations responsible for managing
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individual observing networks. Assigning each organization, a different issue number
will allow those organizations to allocate local identifiers for their observing facilities.
(ii) The issuer of identifiers has to record which issue numbers have been allocated and
which organization is responsible for managing local identifiers for each.
(b) An organization issuing local identifiers (and issue numbers if it has not had one assigned
to it) must ensure that no two observing facilities share the same WIGOS station
identifier.
(i)

When issuing the local identifier:
a.

If the organization is responsible for allocating both issue numbers and local
identifiers, it must ensure that no two observing facilities have the same
combination of issue number and local identifier.

b.

If the organization is only responsible for allocating local identifiers then it is
sufficient for it to ensure that it does not assign the same local identifier to more
than one observing facility.

(ii) The organization must maintain a record of the local identifiers (and issue numbers)
it has allocated (it may choose to use OSCAR for this).
a.

The organization may choose to use an existing national identifier as the local
identifier for the observing facility. Doing so in a systematic way may decrease
its administrative load.

b.

Historically, station identifiers may have been reused when observing facilities
closed and new ones opened. If the organization has been allocated a range of
issue numbers, it may wish to consider using different issue numbers to
distinguish between the different locations, allowing the local identifier to retain
the link to the other location.

c.

Although a single WIGOS station identifier must not be issued to more than one
observing facility, it is permitted for a station to have more than one WIGOS
station identifier. For example, although all observing facilities with pre-existing
World Weather Watch station identifiers have a WIGOS station identifier based
on the World Weather Watch identifier, the organization may wish to create a
new identifier that is linked to a national numbering scheme.

d.

The WIGOS station identifier for a closed observing facility must not be reused
unless the observing facility reopens.

(iii) The organization responsible for allocating the WIGOS station identifier should ensure
that the operator of the observing facility has committed to providing and
maintaining WIGOS metadata for that facility.
a.

In cases where a station has more than one WIGOS station identifier, the
organization issuing the local identifier should associate all these station
identifiers with the same WIGOS metadata record so that only one WIGOS
metadata record needs to be maintained. OSCAR will provide tools to document
this linkage.

b.

If a fixed observing facility is moved, the organization should consider whether it
should be issued a new WIGOS station identifier, whether the WIGOS metadata
should be updated to state that the observing facility at the previous position
has closed and whether a new WIGOS metadata record should be created for the
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new location. The organization must use meteorological judgement on the
impacts of the change in deciding whether to retain the WIGOS station identifier
or to issue a new one. A move of a few metres is unlikely to be significant, but a
move to the opposite side of a mountain would be treated as a new station.
Note: The structure of the WIGOS station identifier means that the range of WIGOS
station identifiers is, for practical purposes, unlimited. This removes the need to
reuse WIGOS station identifiers.
(c) Before issuing a WIGOSstation identifier, search OSCAR/Surface to make sure that it has
not already been allocated and register that WSI in OSCAR/Surface first before
exchanging any reports with such WSI.
(d) Members and Oorganizations issuing WIGOS identifiers are strongly advised to document
their procedures for allocating WIGOS station identifiers in their quality management
systems.
2.3.2

Specifying the local identifier

The local identifier may be up to 16 characters long. It must not contain or be preceded by
blanks, and any blanks added to the end of the identifier by IT systems must be ignored.
The local identifier may contain only alphanumeric characters. These are a set of 62 characters
including all the uppercase and lowercase letters from a to z and all the digits from 0 to 9.
Symbols and special characters are not allowed in the set of alphanumeric characters to be
used for the local identifier.
Leading zeroes in a local identifier are significant and must be treated as part of the character
string. (Note that this differs from the treatment of leading zeroes in the issuer of identifier
and issue number parts of the WIGOS identifier, which are omitted from the WIGOS station
identifier.)
Example 1
(a) Consider a Member that has observing systems managed by many different organizations,
including the National Meteorological Service (NMS), the National Hydrological Service
(NHS) and the National Transport Department. Each of these organizations is
independent, and each has its existing conventions for labelling observing facilities. For
example, the Meteorological Service uses WMO World Weather Watch station identifiers
for its synoptic network, its own numbering system for other weather observing facilities,
and another numbering system for its climate observing facilities.
(b) In this situation, the Member (as an issuer of identifiers) might choose to use the
following convention for assigning WIGOS station identifiers. In all cases, if an observing
facility is closed its local identifier must not be re-attributed (with the same issue
number).
TABLE: Table no lines

Issue
number

Interpretation of issue
number

Local identifier

1

NMS synoptic observing
facility

WMO World Weather Watch station identifier
(with leading zeroes if necessary to make it
five characters long). Initially, to ensure that
plotting software can display local identifiers,
the Member chooses to limit their length to five
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characters and to assign to new WIGOS
stations identifiers that lie outside the block of
identifiers allocated to the Member by the
World Weather Watch.
2

NMS other weather
observing facility

Existing national station identifier (with leading
zeroes if necessary). The local identifier for a
new observing facility is created using the
existing procedures for national station
identifiers.

3

NMS climate observing
facility

Existing climate station identifier (without
leading zeroes, as that was the convention for
climate observing facility identifiers in the
past). New observing facilities are allocated
identifiers using the existing practices.

100–200

Used by NHS for allocating The NHS uses its existing river basin observing
identifiers for its observing facility numbering system.
facilities. The NHS allocates
one number to each of its
regions. The NHS is
organized according to river
basins, and it uses its
range of issue numbers to
subdelegate the allocation
of local identifiers to each
river basin authority.

1000–10000

Used by the National
Transport Department for
allocating its observing
facility identifiers. Each
road has its own issue
number.

Derived from the distance of travel along a
road when travelling away from the national
capital before reaching the observing facility.

Example 2
(a) A Member has implemented a national system for managing its national assets. Each
observing facility has to be registered on this system and as a consequence has been
allocated an asset number used to track all information about the facility. Some of these
assets are mobile platforms (such as moored buoys). Disposable observing platforms
(such as radiosondes) are associated with the asset number of their base station.
(b) The Member wishes to align its WIGOS station identifiers with its national asset
management system. It chooses to use the national asset number as the local identifier.
The Member is concerned that it may move assets from one location to another. In
consequence, the Member uses the issue number to record changes in location. Because it
wishes to record past positions as well, it decides initially to use an issue number of 10000
and to increment it for an asset every time that asset is re-deployed. It uses issue
numbers less than 10000 to record historical positions for that asset. By doing this, the
Member ensures that the asset number will not result in misleading WIGOS metadata
histories and the link to the asset number will be maintained.
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2.4

WIGOS-ID-WMOPROG ALLOCATING ISSUERS OF IDENTIFIERS FOR
OBSERVING STATIONS

This section explains how to allocate issuers of identifiers for observing stations identifiers associated with
WMO Programmes.
2.4.1

Observing Programmes with an international system for assigning station
identifiersWMO Secretariat for existing identifiers previously associated
with WMO Programmes (before 1 July 2016)

Table 2.2 defines the issuer of identifier values in the range 20000–210999 to be used for

WMO Programmes to issue WIGOS station identifiers. This range is used to ensure that
observing facilities that have pre-existing station identifiers can be allocated a WIGOS station
identifier in a way that retains an association with the pre-existing identifier. Any new
observing facility will be given an identifier within the range allocated to the Member operating
the observing facility (station/platform). The most up-to-date version of Table 2.2 can be
found at http://wis.wmo.int/
WIGOSIdProgramme. Otherwise, WSI issuers, with delegated authority, will allocate a WIGOS
identifier to any new observing facility that contributes to the relevant network, on behalf of
Members, following provisions documented in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160). Sections 2.5 and 2.6 of this Guide define the ranges of
values for WSI issuers for stations associated with WMO co-sponsored programmes and WMO
partner programmes, respectively.
Table 2.2. Issuer of identifier values in the range 20000–210999
TABLE: Table horizontal lines
Issuer of
identifier
values
20000

Category of station identifier

World Weather Watch land-station
with sub-index number (SI) = 0

Issue number

0: station defined in Weather
Reporting (WMO-No. 9), Volume A,
on 1 July 2016

Local identifier

Use the block number II, and the
station number iii, as a single five-digit
number IIiii (with leading zeroes).

Any other positive number: to
Example: station 60351 would be
distinguish between different
represented by
observing facilities that used the same 0–20000–0-60351
station identifier in the past
20001

World Weather Watch land-station
with sub-index number (SI) = 1

0: station defined in Weather
Reporting, Volume A, on 1 July 2016

Use the block number II, and the
station number iii, as a single five-digit
number IIiii (with leading zeroes).

Any other positive number: to
distinguish between different
Example: upper-air station 57816
observing facilities that used the same would be represented by
station identifier in the past
0–20001–0-57816
20002

World Weather Watch marine
platform (moored or drifting buoy,
platform, etc.)

0: platform for which the identifier
was in use on 1 July 2016
Any other positive number: to
distinguish between different
platforms that used the same
identifier at different times

Use the region/platform number
combination
A1bwnbnbnb.
Examples:
The data buoy 59091 would be
represented by
0–20002–0-59091
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The World Weather Watch list of data
buoys has two buoys with identifier
13001. The buoy most recently used
at the time WIGOS station identifiers
were introduced is allocated 0–
20002–0-13001 and the second is
issued identifier 0–20002–1-13001.
20003

Ship identifier based on the
International Telecommunication
Union call sign

0: ship to which the identifier was
Ship call sign
most recently allocated on 1 July 2016
Example: the (now obsolete) weather
Any other positive number: to
ship C7R would be represented by
distinguish between different ships
0–20003–0-C7R
that used the same ship identifier at
different times

20004

Ship identifier – issued nationally

0: ship to which the identifier was
Ship identifier
most recently allocated on 1 July 2016
Example: the fictitious ship XY123AB
Any other positive number: to
would be represented by
0–20004–0-XY123AB
distinguish between different ships
that used the same ship identifier at
different times

20005

AMDAR aircraft identifier

0: aircraft to which the identifier was
most recently issued on 1 July 2016

Aircraft identifier

Example: aircraft EU0246 would be
Any other number: to distinguish
represented by
0–20005–0-EU0246
between different aircraft that used
the same aircraft identifier at different
times
20006

ICAO airfield identifiers

0: airfield to which the identifier was ICAO airfield identifier
most recently allocated on 1 July 2016
Example: Geneva airport (LSGG) would
Any other positive number: to
be represented by
distinguish between airfields that
0–20006–0-LSGG
used the same airfield identifier at
different times

20007

International Maritime Organization
(IMO) ship number (hull number)

0: ship to which the IMO number was Ship identifier
most recently allocated on 1 July 2016
Example: ship 9631369 would be
Any other positive number: to
represented by
0–20007–0-9631369
distinguish between ships that used
the same IMO identifier at different
times

20008

Global Atmosphere Watch (GAW)
identifier

0: station to which the GAW identifier Three-character GAW identifier
was most recently allocated on 1 July
2016
Example: Jungfraujoch JFJ would be
represented by
0–20008–0-JFJ

20009

WMO Satellite Programme

0

Three-digit satellite identifier with
leading zeroes (recorded in Common
Code table C–5 of the Manual on
Codes (WMO-No. 306), Volume I.1)
Example: METEOSAT 10 (with

220

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

identifier 057) would be represented
by
0–20009–0-057
20010

WMO Weather Radar

0

Unique key used to cross-reference
information about a single radar
within the WMO Radar Database (this
key was not previously published)
Example: Station with record
number 121 would be represented by
0–20010–0-121

20011–210999 Reserved for future use

2.4.2

To be determined

To be determined

WMO Programmes, with delegated authority for new WIGOS identifiers 5

Table 2.3 defines the issuer of identifier values in the range 21000–21999 to be used for
WIGOS station identifiers.

Table 2.3. Issuer of identifier values in the range 21000–21999
TABLE: Table horizontal lines
Issuer of identifier
values

Category of station identifier

21000

Identifiers for GCW – See 10.1

20008

GAW – See 10.3 (as an exception, the issuer of identifier
for GAW stations is not within the range 21000–21999)

21010

WRD – See 10.4

21011–21999

Reserved for future use

Issue number

To be determined

Local identifier

To be determined

2.5

WIGOS-ID-PARTNER

2.54.13

Allocating issuers of identifiers for station identifiers associated with WMO
co-sponsored programmes, for new WIGOS identifiers

Table 2.34 defines the issuer of identifier values in the range 22000–3922999 to be used for WIGOS station
identifiers.
Note:

No issuer of identifier number in this range has yet been issued.

Table 2.34. Issuer of identifier values in the range 22000–3922999
TABLE: Table horizontal lines
5

i.e. after 1 July 2016
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Issuer of identifier
values
22000

Category of station identifier

GOOS – Identifiers for marine systems administered
through JCOMMOCEANOPS -– See 10.2

Issue number
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Local identifier

Determined by
JCOMMOCEANOPS

Determined by
JCOMMOCEANOPS

To be determined

To be determined

Note: JCOMMOCEANOPS coordinates some marine
observing systems to avoid technical incompatibilities.
22001

GRUAN

220012–3922999

Reserved for future use

2.4.4

WMO Partner Organizations/Programmes, for new WIGOS identifiers

Table 2.5 defines the issuer of identifier values in the range 23000–23999 to be used for
WIGOS identifiers.
Table 2.5. Issuer of identifier values in the range 23000–23999
TABLE: Table horizontal lines
Issuer of identifier
values

Category of station identifier

23000

CTBTO

23001

Copernicus-CCS

23002–23999

Reserved for future use

2.4.25

Issue number

To be determined

Local identifier

To be determined

Observing programmes/networks that do not have an international system
for station identification

The following observing programmes/networks do not have a pre-existing international system for
assigning station WIGOS identifiers and have not been allocated issuers of identifiers. Members operating
the stations supporting these observing programmes should allocate WIGOS identifiers using their national
system.
Global Sea-level Observing System: Station WIGOS identifiers have been issued according to national
conventions. In cases where the identifier of another WMO Programme has been used (for example, a
land-station identifier), the WIGOS station identifier corresponding to that Programme identifier should be
used.
Global network of tsunameters: Station WIGOS identifiers are issued according to national conventions. In
cases where the identifier of a WMO Programme has been used (for example, a land-station identifier), the
WIGOS station identifier corresponding to that Programme identifier should be used.

SECTION: Chapter
Chapter title in running head: WIGOS METADATA
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3. WIGOS METADATA
3.1

INTRODUCTION

The availability of WIGOS metadata is essential for the effective planning and management of WIGOS
observing systems. These metadata are also crucial for the Rolling Review of Requirements process and
similar activities at national level.
WIGOS metadata are interpretation/description or observational metadata, that is, information that
enables data values to be interpreted in context and permits the effective utilization of observations from
all WIGOS component observing systems by all users.
The WMO Information System (WIS) is the single coordinated global infrastructure responsible for
telecommunications and data management functions. WIS enables: (i) routine collection and dissemination
of time-critical and operation-critical data and products; (ii) data discovery, access and retrieval; and (iii)
timely delivery of data and products. WIGOS metadata give insight into the conditions and methods used to
make the observations that are distributed through the WIS.
WIGOS metadata describe the station/platform where the observation was made, the system(s) or
network(s) the station/platform contributes to, the instruments and methods of observations used and the
observing schedules, in order to support planning and management of WIGOS observing systems.
WIGOS metadata also describe the observed variable, the conditions under which it was observed, how it
was measured or classified and how the data have been processed, in order to provide the users with
confidence that the use of the data is appropriate for their application. The Global Climate Observing
System Climate Monitoring Principle (c) describes the relevance of metadata as follows:
The details and history of local conditions, instruments, operating procedures, data processing
algorithms and other factors pertinent to interpreting data (i.e. metadata) should be documented
and treated with the same care as the data themselves. (The Global Observing System for Climate:
Implementation Needs (GCOS-200), Box 8)

Metadata can be static, for example the exposure of an instrument at a fixed station. Metadata can change
with every observation, for example the location of a mobile station, in which case the metadata should be
reported with the observations to which they apply.
The WIGOS Metadata Standard specifies the metadata elements that exist and that are to be recorded and
made available. More information about the Standard can be found in the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160) and the WIGOS Metadata Standard (WMO-No. 1192). The
Standard has been implemented in OSCAR/Surface, which is the WMO official authoritative repository of
metadata on surface-based meteorological, climatological, hydrological and other related environmental
observations that are required for international exchange. OSCAR/Surface is one of the components of the
WIGOS Information Resource.
Observational metadata are to be submitted to and maintained in OSCAR/Surface by WMO Members, and
in OSCAR/Space by relevant WMO Members according to the provisions of the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160). Metadata from a number of co-sponsored observing
systems are also maintained in OSCAR. OSCAR/Surface replaces and significantly extends Weather
Reporting (WMO-No. 9), Volume A. It highlights the much wider scope of all the WIGOS component
observing systems.
This chapter provides guidance on recording metadata related to surface-based observations and
submitting those to OSCAR/Surface.
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Key terminology

Measurand. Quantity intended to be measured (International Vocabulary of Metrology – Basic and
General Concepts and Associated Terms (VIM), JCGM 200:2012).
Note:

Generally, it is the result of a measurement from an instrument.

Observation. The evaluation of one or more elements of the physical environment (Technical Regulations
(WMO-No. 49), Volume I).
Note:
It is the act of measuring or classifying the variable. The term is also often used to refer to the data resulting from the
observation, even though the term “observational data” is defined as the result of an observation (Technical Regulations, Volume I).

Observational data. The result of the evaluation of one or more elements of the physical environment.
Observational metadata. Descriptive data about observational data and/or observing stations/platforms:
information that is needed to assess and interpret observations or to support design and
management of observing systems and networks (Technical Regulations (WMO-No. 49), Volume I).
Observed variable. Variable intended to be measured (measurand], observed or derived, including the
biogeophysical context” (WIGOS Metadata Standard (WMO-No. 1192)).
Observing domain. The component of the Earth system which is being observed: atmospheric (over land,
sea, ice), oceanic and terrestrial.
Observing facility. An alternative term for “observing station/platform”.
Observing network. More than one observing station/platform, acting together to provide a coordinated
set of observations” (Technical Regulations (WMO-No. 49), Volume I).
Observing site Also a term for a place where observations are made. However, it is generally used when
taking into account the environmental conditions of the location.
Observing station/platform. A place where observations are made; this refers to all types of observing
station and platform, whether surface-based or space-based, on land, sea, lake or river, or in the air,
fixed or mobile, and making in situ or remote observations, using one or more sensors, instruments or
types of observation (Technical Regulations (WMO-No. 49), Volume I). In many contexts this is
abbreviated to “station”.
Observing system. One or more stations/platforms, acting together to provide a coordinated set of
observations (Technical Regulations (WMO-No. 49), Volume I).
3.1.2

Managing WIGOS metadata in accordance with the WIGOS Metadata
Standard

3.1.2.1

Identification of functions and responsibilities

The following generic national functions and responsibilities need to be fulfilled:
(a) Network metadata manager: responsible for keeping network observational metadata up
to date, correct, quality controlled and complete;
(b) Observational metadata manager: responsible for encoding and transmitting WIGOS
metadata and ensuring that metadata meet the Standard;
(c) Station/platform metadata maintainer: responsible for recording and maintaining
metadata for the station/platform.
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The above labels might not be used, but the relevant functions need to be fulfilled.
3.1.2.2

Using the OSCAR/Surface tool

The key WMO tool to assist in the above functions is the OSCAR surface-based capabilities database.
The WIGOS Metadata Standard is implemented through the OSCAR/Surface tool, which means that
Members must transfer their WIGOS metadata, either in near-real time or less frequently, to
OSCAR/Surface for the observations they exchange internationally. All prescribed metadata are to be
collected and stored by Members. Moreover, OSCAR/Surface contains a few additional metadata fields not
explicitly specified in the Standard, such as population density. Members should include as many of the
additional fields as possible in OSCAR/Surface.
Note that OSCAR/Surface provides an interface for the manual submission of metadata. This interface is
accessed through the Internet using any web browser. Machine-to-machine submission of metadata is now
also possible.
Further guidance on using OSCAR/Surface is provided in HYPERLINK: Paragraph <Chapter 4> of this Guide.
3.2

GENERAL GUIDANCE ON WIGOS METADATA

The WIGOS Metadata Standard is an observation-focused standard. However, typically observations are
grouped in terms of the observing station/platform where one or more sensors or instruments are located.
The following metadata elements of the Standard are mandatory. The initial numbers refer to the elements
in the Standard and the numbers in brackets refer to sections of this chapter:
1–01 Observed variable – measurand (3.2.2)
1–03 Temporal extent (3.2.1, 3.2.2)
1–04 Spatial extent (3.2.2 and 3.3.1)
2–02 Programme/network affiliation (3.2.1 and 3.2.2)
3–03 Station/platform name (3.2.1)
3–04 Station/platform type (3.2.1)
3–06 Station/platform unique identifier (3.2.1)
3–07 Geospatial location (3.2.1, 3.2.1.1, 3.3.1 and 3.3.1.2)
3–09 Station operating status (3.2.1)
5–01 Source of observation (3.2.2)
5–02 Measurement/observing method (3.2.2)
6–08 Schedule of observation (3.2.2)
7–03 Temporal reporting period (3.2.2)
7–14 Schedule of international exchange (3.2.2)
9–01 Supervising organization (3.2.1 and 3.2.2)
9–02 Data policy/use constraints (3.2.2)
10–01 Contact (nominated focal point) (3.2.3)

The following metadata elements of the Standard are mandatory when relevant conditions are met (they
are referred to as conditional elements):
1–02
3–01
3–02
4–02
5–05
5–06
5–08
5–12

Measurement unit (3.2.2)
Region of origin of data (3.2.1 and 3.3.1.1)
Territory of origin of data (3.2.1 and 3.3.1.1)
Surface cover classification scheme (3.2.2)
Vertical distance of sensor (3.2.2 and 3.3.1.1)
Configuration of instrumentation (3.2.2)
Instrument control result (3.2.2)
Geospatial location (3.2.1.1, 3.2.2, 3.2.2.1 and 3.3.1.2)
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5–15
6–07
7–04
7–11
8–02
8–04
8–05
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Exposure of instruments (3.2.2)
Diurnal base time (3.2.2)
Spatial reporting interval (–)
Reference datum (3.2.2 and 3.3.1.1)
Procedure used to estimate uncertainty (3.2.2 and 3.3.1.4)
Quality flagging system (3.2.2 and 3.3.1.4)
Traceability (3.2.2 and 3.3.1.4)

In OSCAR/Surface, metadata are assembled under five headings, one for each subsection below (3.2.1–
3.2.5).
Notes:
1. Each time the number in format x-yy appears in this Guide, it refers to the number of the metadata element in
the WIGOS Metadata Standard. Where a metadata element is mentioned without this number, it means it is not
part of the Standard.
2.

Users of OSCAR/Surface may or may not see certain fields when navigating the various stations in the database
depending on whether the field was filled out when the station was created/edited.

3.2.1

Station characteristics

Under this heading, the basic information about the station/platform with the following mandatory
elements can be found: name (3–03 Station/platform name), date established (1-03 Temporal extent ),
station type (3–04 Station/platform type), WIGOS station identifier (3-06 Station/platform unique
identifier), WMO Region (3–01 Region of origin of data), country/territory (3–02 Territory of origin of data),
coordinates, that is to say, the latitude, longitude, elevation and geopositioning method used (3–
07 Geospatial location), 9–01 Supervising organization, and 2–02 Programme/network affiliation (for the
station, including the declared status (3–09 Station operating status).
Under this heading, some elements that are not mandatory can be found, such as those describing the
relevant environmental characteristics of the station/platform and its surroundings: 4–07 Climate zone,
predominant surface cover (4–01 Surface cover), 4–06 Surface roughness, 4–03 Topography or
bathymetry, station/platform events/logbook (4–04 Events at observing facility) and site description (4–05
Site information) with possible images (photo gallery) of the station/platform; OSCAR/Surface has used this
last field to capture legacy remarks from Weather Reporting (WMO-No. 9), Volume A.
Complementary information that can be inserted under station characteristics that does not correspond to
any metadata elements of the Standard includes: station alias, station class(es), Time zone, station URL (a
reference/address for a resource on the Internet), Other link (URL), and population per 10 km2/50 km2 (in
thousands).
3.2.1.1

Station coordinates

The method to specify station coordinates (3–07 Geospatial location) is described in the Guide to
Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 1, 1.3.3.2. The figure in this
section shows the various metadata elements related to the station’s geospatial location (3-07) versus the
instrument’s geospatial location (5–12), and their references for the height.
ELEMENT: Floating object (Top)
ELEMENT: Picture inline
Element Image: 1165_3_en.eps
END ELEMENT

Metadata elements for station location and instrument location, including height references
END ELEMENT
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3.2.2

Observations/measurements

Each observation at a specific station is described succinctly in terms of the following mandatory elements:
•

Variable (1–01 Observed variable – measurand);

•

Geometry (1–04 Spatial extent);

•

Programme/network affiliation (2–02).

For each variable at a specific station, there is a subset of the following mandatory and conditional
metadata elements:
•

From (date) (1–03 Temporal extent);

•

Source of observation (5–01);

•

Distance from reference surface (5–05 Vertical distance of sensor);

•

Exposure of instruments (5–15);

•

Configuration of instrument (5–06 Configuration of instrumentation);

•

Supervising organization (9–01).

Under this heading, one or more deployments6 may be found. The information is structured into two
groups of metadata elements: “Instrument characteristics” and “Data generation”.
Under “Instrument characteristics” the following mandatory elements are required:
•

Observing method (5–02 Measurement/observing method);

•

Coordinates (5–12 Geospatial location);

•

Uncertainty evaluation procedure (8–02 Procedure used to estimate uncertainty);

•

Quality assurance logbook (5–08 Instrument control result).

Under “Data generation” the following mandatory elements are required:
•

Schedule (6–08 Schedule of observation), which includes month (from–to), day (from–
to), and hour (from–to);

•

Diurnal base time (6–07);

•

Intended for international exchange (Yes/No);

•

Schedule of international exchange (7–14), in combination with 6–08;

•

Data policy (9–02 Data policy/use constraints);

•

Measurement unit (1–02);

6

A data series represents the entirety of observations of the same variable taken at a given station. A
deployment is a subset of these observations and represents those that were taken without major
interruption and under roughly the same conditions.
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•

Reporting interval (7–03 Temporal reporting period);

•

Reference datum (7–11);

•

Data quality flagging system (8–04 Quality flagging system)

•

Traceability (8–05).
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Other metadata, considered as optional elements of the WIGOS Metadata Standard (see WIGOS Metadata
Standard (WMO-No. 1192)), can be listed under this heading along with complementary information that
should be provided if available.
Often, multiple observations are associated with a single station/platform. Observations at a
station/platform are listed in English alphabetical order.
Certain metadata elements covering site characteristics may only be relevant to specific types of
observation. For example, 4–02 Surface cover classification scheme is generally mainly applicable to
observations such as surface-air temperature, humidity, irradiance and precipitation.
3.2.2.1

Instrument coordinates

A method similar to the one referred to in HYPERLINK: Paragraph <section 3.2.1.1> should be followed for
the coordinates of individual instruments (5-12 Geospatial location). If the instruments are located at a
single observing point, the station/platform coordinates may be used as an approximation. Where
necessary, the actual geospatial location of the instrument (sensing component) is recorded according to
the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Chapter 1, 1.3.3.2.
Additionally, the height or depth of the instrument above or below its reference surface is recorded where
appropriate.
3.2.3

Station contacts

The details of the station contacts (10-01 Contact (nominated focal point)) are recorded. This may include
someone with a relevant function, such as the national or network focal point, or the metadata editor, or
programme approver, or instrument expert, or the organization responsible for the data policy. Any user
being assigned no specific user role/function is a regular user of OSCAR/Surface, and have minimum access
rights to OSCAR/Surface database. Specific access rights of the different types of users are documented in
Table 2 of the OSCAR/Surface User Manual.
3.2.4

Bibliographic references

Where the data series or deployment, or methods relating to the data series or deployment, have been
previously published or referenced, for example nationally or on the Internet, the references are recorded
in this section. OSCAR/Surface allows for the upload of documents. There is no direct correspondence
between this section and any particular metadata element of the Standard.
3.2.5

Documents

This section provides access to documents concerning the station/platform or the observed variables.
These may include correspondence, instrument calibration certificates, network descriptions and so on.
This section may be related with element 4-05 Site information and can be regarded as a historic archive of
complementary documentation on the changes in the station/platform, its instruments and conditions of
observation.
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3.3

SPECIFIC GUIDANCE FOR DIFFERENT TYPES OF STATIONS/PLATFORMS

While the guidance in HYPERLINK: Paragraph <section 3.2> is intended to be useful for Members managing
metadata of any type of station/platform, the following section is intended to provide additional guidance
relevant to specific types of stations/platforms.
As mentioned above, the geospatial location of the station/platform should identify the reference location
of that station/platform, while the geographic coordinates of the instruments are specified separately for
each instrument of the station/platform. A change of coordinates should always reflect a physical
relocation of the station/platform and/or instrument. The historical coordinate values of the
station/platform location should be retained.
3.3.1

Stations/platforms on land

This section describes the metadata aspects of the main types of observations made on land. It is
structured according to the geometry (1-04 Spatial extent), i.e. a point, profile or volume, and to the
technology (in situ or remote-sensing) used for the observations.
The geospatial location (3-07) of the station/platform may refer to the observation which has existed for
the longest period of time, it may be related to the administrative point, or to the primary application
area(s) (2-01). The coordinates should be centred over the instrument and the ground elevation should be
the natural (undisturbed) surface of the ground.
Stations/platforms on land include observations which are made at a fixed position in relation to the land
surface, a mobile observation on land or those which transfer their data to a facility on land. These facilities
may be close to land (such as a wharf or on a pylon grounded in the earth). A mobile station may remain in
a fixed location during a period of observations or may be mobile during the observation.
3.3.1.1

Surface in situ observations

The observations of the variables at a surface in situ observing station, such as wind speed/direction, air
temperature, relative humidity, atmospheric pressure, precipitation, present weather, or cloud, snow
depth, glacier area, permafrost thickness, or sea ice concentration, made by the instruments/observer
located at this station, are described individually. Although such observations are made in situ, they should
represent an area surrounding the station, depending on the environmental exposure conditions of the
instrument.
Some instruments may measure more than one observed variable at the same time. Each observed variable
should be described and the common instrument may be identified through a common serial number.
Examples of such instruments include some humidity probes (reporting humidity and temperature), some
sonic anemometers (may report wind speed, wind direction, virtual air temperature) and so-called “all-inone” instruments (for example, reporting temperature, humidity, wind speed, wind direction and
pressure).
Surface in situ refers to observations made near the surface of the Earth, over land, for example at
automatic weather stations and manual weather stations. The simplest station may make only one
observation (for example, rainfall), while others may include observations of several variables, such as air
temperature, humidity, wind, soil temperature, rainfall intensity and amount, and snow depth.
The following conditional elements of the WIGOS Metadata Standard are mandatory for fixed stations:
–

3–01 Region of origin of data;

–

3–02 Territory of origin of data;
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–

5–05 Vertical distance of the sensor from a (specified) reference level, such as local
ground, the deck of a marine platform at the point where the sensor is located, or sea
surface;

–

7–11 Reference datum: mandatory for derived observations that depend on a local
datum.

3.3.1.2
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Upper-air in situ observations

Upper-air in situ observations primarily include observations made using instrumentation attached to
meteorological balloons (radiosondes), or unmanned aerial vehicles (also called drones). The balloon
tracking for the calculation of winds (that is, by radar or radio-theodolite) is also regarded as an upper-air in
situ observation. The radiosonde measurement, often referred to as a sounding, delivers a complete profile
from the launch point to balloon burst. To ensure timely availability for the data users the sounding is often
split into several messages, but the same metadata are included in all parts of the transmitted messages.
Observations such as those made by dropsondes, rockets and kites are also included in this category, but
specific guidance for these systems will be included in a later release of the metadata standard.
The majority of the metadata for these systems are also incorporated within the WMO-defined BUFR
message and are reported along with the data for each sounding. Because the observations are
meaningless without these metadata, the station/platform metadata maintainer and the network
metadata manager must ensure that the transmitted metadata are valid and accurate for each reported
sounding. To prevent any confusion the metadata reported in BUFR messages must be fully consistent with
the WIGOS Metadata Standard elements and with the information inserted into OSCAR.
It is common that the launch point of the balloon has different geospatial coordinates than the
station/platform and this can have a significant impact for the data users. It is important that both sets of
geospatial coordinates are included in the station/platform metadata database, and that the coordinates
incorporated in the BUFR messages are for the balloon launch location. Element 5-12 Geospatial location of
the instrument, is related to this, while element 3-07 Geospatial location of the station, refers to the main
facility.
Many radiosonde systems no longer include a pressure sensor, and thus the pressure and geopotential
height are derived from the Global Navigation Satellite System (GNSS) altitude. The atmospheric pressure
can be derived artificially from an estimate of the status of the atmosphere based on WMO-recommended
calculus or by using the static predefined International Standard Atmosphere. The metadata defining the
source of the pressure and geopotential height measurements are mandatory and must be included in
every BUFR message. This relates to element 7–01 Data-processing methods and algorithms, which is an
optional element of the Standard.
3.3.1.3

Weather radar observations

Weather radars are active remote-sensing observing systems used to make real-time and high-resolution
observations from a large-scale area (up to a radius of 250 km). Weather radar observations have been
made particularly for the detection of precipitation, hydrometeor classification and quantitative
precipitation estimation. Doppler wind speed and direction can also be reported from some weather
radars. Radar station/platform coordinates, height of the location, tower height, frequency, polarization,
scanning parameters and other characteristics of weather radar observations are metadata elements
contained in the WMO Radar Database (http://wrd.mgm.gov.tr/Home/Wrd). Members should continue to
collect and supply/update the metadata about their weather radars to the WMO Radar Database (managed
by the Turkish State Meteorological Service). The metadata regarding weather radars are transferred from
the WMO Radar Database to the OSCAR/Surface by machine-to-machine procedures. Radar metadata
cannot be edited manually in OSCAR/Surface.
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Other surface-based remote-sensing observations

Other surface-based remote-sensing observations include all observations, excluding those from weather
radars, made using remote-sensing instrumentation located at a fixed station. These systems are wide
ranging in their methods of observation, but primarily result in a measurement profile representative of the
atmosphere above the sites or a measurement representative of the cryosphere on the ground. Examples
of the atmospheric observing systems in this category are wind profiling radars, lidars, sodars, radiometers,
ground-based GNSS receivers, and high-frequency radars, and examples of the cryospheric observing
systems are sonic and optical snow measuring instruments, snow pillow, snow scale, passive gamma
radiation instruments. So, both active and passive remote-sensing technologies are considered here.
The majority of the metadata regarding these atmospheric observing systems are incorporated within the
WMO-defined BUFR message and thus are only reported along with the data for each sounding. The
station/platform metadata maintainer and the network metadata manager must ensure that the
transmitted metadata are valid and accurate for each reported sounding.
These atmospheric observing systems often use advanced flagging techniques to identify measurements
that do not meet the data quality criteria, and it is mandatory to include this information within the
metadata that are transmitted with each message. This relates to elements 8-01 to 8-05 of the Standard
(Category 8: Data quality).
3.3.2

Stations/platforms on the sea surface

Sea-surface observations are taken from a variety of stations/platforms. These include moored buoys,
drifting buoys, ships and off-shore installations. Also terrestrial-based (on shore) high-frequency radars
(measuring surface current direction and speed) can be considered as such. Variables most commonly
measured are air temperature, atmospheric pressure, humidity, wind direction and speed, sea-surface
temperature, wave height, wave period, wave direction, sea-level, current speed and direction, and salinity,
sea ice thickness, sea-ice concentration, sea-ice type, sea-ice velocity, sea-ice temperature profiles, snow
depth on ice, and snow-ice interface temperature.
Ship observations typically include air and seawater temperature, atmospheric pressure, humidity, and
wind direction and speed. These are commonly measured automatically. Manual ship observations also
include wave height, wave period, wave direction, ceiling (cloud cover), and visibility, sea-ice type, sea-ice
thickness, sea-ice freeboard, sea-ice concentration, and iceberg position.
Sea-surface observations are also being made from autonomous surface vehicles. These are propelled by
wind and/or wave action and measure air temperature, atmospheric pressure, humidity, wind direction,
wind speed, sea-surface temperature and sea-surface salinity.
Buoy positions are reported at the time of observation by the organization that operates the platform. Ship
positions are also reported at the time of observation; however, many vessels do not report their actual
identity due to economic considerations. Autonomous vehicles report their position obtained at the time of
observation. The observations are reported under the ownership of the organization that is remotely
controlling the vehicle(s).
3.3.3

Airborne stations/platforms

Airborne observations, involving measurements of one or more meteorological variables, are made at
particular pre-scheduled intervals in space and time, so at a series of locations (in three-dimensional space).
In practice these observations are carried out on board of aircraft called aircraft-based observation
stations/platforms. These series of observations deliver profiles near aerodromes or are composed of a
series of equidistant observations at constant altitude.
In general, data are reported by three categories of aircraft-based observation stations/platforms using
different data relay systems. Examples are:
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(a) WMO Aircraft Meteorological Data Relay (AMDAR): aircraft providing meteorological data
according to WMO standards and specifications;
(b) ICAO Automatic Dependent Surveillance – Contract: aircraft providing data under
regulations and cooperative arrangements with ICAO;
(c) Other aircraft-based observation stations/platforms: data derived from observing systems
on aircraft not controlled by WMO or ICAO (called third-party data). Data availability is
dependent on arrangements between National Meteorological and Hydrological Services
and the data provider as to whether data can be ingested into WIS, taking into account
requirements stated in the Technical Regulations.

The data from aircraft-based observation stations/platforms require that network metadata managers
maintain a database of metadata relating to aircraft models and types, and information on sensors and
software for processing the data. There will also be a requirement for airport positional metadata with
regards to the initiation and termination of profiles.
Source: Manual on the WMO Integrated Global Observing System (WMO-No. 1160), and the Guide to Aircraft-based Observations (WMO-No.
1200).

3.3.4

Stations/platforms underwater

Underwater observations can be obtained in a number of ways. These include thermistor strings and
devices attached to inductive cabling, expendable bathythermographs, acoustic Doppler current profilers,
Argo floats, and conductivity, temperature and depth devices. Bottom-mounted water pressure sensors are
used to measure variations in the water column, which are indicative of a low-amplitude wave (tsunami)
generated by an underwater disturbance (seismic activity). A new technology, profiling gliders, which are
unmanned underwater vehicles, is becoming more widespread. The variables observed by these devices
include water temperature, water pressure, salinity, current direction and speed, fluorescence and
dissolved oxygen. All of these variables are measured at depth – as deep as the sensors or gliders are
located.
The underwater observations obtained from moored buoys use the position of the buoy itself and are
reported by the organization that operates the buoy. Expendable bathythermograph positions are taken at
the point of launch and are reported by the launch vehicle (ship or aircraft). Acoustic Doppler current
profilers and conductivity, temperature and depth devices are usually moored at a specific location, which
is reported at the time of observation by the organization operating the device. Argo float positions are
reported at the time of observation by the organization operating the device. Unmanned underwater
vehicle observations are reported using the position of the vehicle when it begins its subsurface excursion
and are reported by the organization piloting the vehicle.
3.3.5
Note:

Stations/platforms on ice
Specific guidance for stations/platforms on ice is under development.

Stations/platforms on ice include those established on glaciers and ice caps, ice sheets, ice shelves, pack
ice, and moving with ice, as well as those on fast ice. These are often major stations/platforms monitoring
the above-mentioned cryosphere components.
Common observed glacier variables are surface accumulation, surface ablation, surface mass balance,
glacier area, glacier velocity, calving flux, and glacial runoff, and the first three are also commonly observed
ice sheet variables. Basal ablation and ice velocity are commonly observed variables for ice shelves.
Stations/platforms for measuring sea ice may either be deployed on fast ice or pack ice and their lifetime
depends on the sea-ice survival, with instrumentation on fast ice often recovered before ice breakout and
re-deployed during the next ice season. Common observations for sea ice include ice thickness, ice
freeboard and snow depth on ice. Some stations/platforms also measure temperature profiles of sea ice
and snow on ice, the temperature at the ice-water interface and at the surface-air interface.
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At the time of performing cryospheric measurements, meteorological variables such as air temperature,
atmospheric pressure, humidity, wind speed and wind direction may be measured by an Automatic
Weather Station (AWS) nearby or by appropriate sensors integrated within the ice instrumentation. Other
measurements may include radiation, sensible heat, latent heat, water vapour, and CO2 fluxes.
Where observing platforms move considerably, their position data are recommended to be integrated in
the regular data relay. For near-stationary instrumentation, users are recommended to update the
coordinates of stations and observations on a yearly basis, or as frequently as deemed necessary. More
detailed moving track can be uploaded as a specific document in the “Documents” section via
OSCAR/Surface Graphical User Interface (https://oscar.wmo.int/surface/).
3.3.6

Stations/platforms on lakes/rivers/reservoirs

Records of lake/river gauge height or stage and river discharge are fundamental to the management of
water resources, the understanding of streamflow variability in time and space and the calibration of
hydrological models used in streamflow and flood forecasting. Gauge heights can be measured in various
ways, such as direct observation of a staff gauge or by automatic sensing through the use of floats,
transducers, gas-bubbler manometers and acoustic methods. River flows are generally computed through
conversion of a record of stage to discharge using an empirically derived rating conversion curve or other
hydraulic model. General stream-gauging procedures are recommended in the Manual on Stream Gauging
(WMO-No. 1044), Volumes I and II. Hydrological monitoring also includes reservoir inflows, outflows and
heights as relevant variables for water resources management.
3.3.7

Satellites

Satellite observations provide information from all areas of the world. These observations deliver
information on surface characteristics, as well as atmospheric conditions depending on the instrument
type. Essential information about satellites are orbit and type of orbit (geostationary or polar orbiting),
height of the satellite, local observation intervals, types of technology applied (active/passive,
optical/microwave, imager/sounder) and instrument characteristics (bands measured, footprint,
measurement approach such as scanning versus push broom or similar, swath size if applicable, return
period, etc.).
Ensuring accuracy and consistency among space-based observations from operational weather and
environmental satellites of the Global Observing System (GOS) is essential for climate monitoring, weather
forecasting and environmental applications. To this end, the Global Space-based Inter-Calibration System
(GSICS), an international collaborative effort initiated in 2005 by WMO and the Coordination Group for
Meteorological Satellites (CGMS), develops common methodologies and implements operational
procedures to ensure quality and comparability of satellite measurements taken at different times and
locations, using different instruments operated by various satellite agencies. This is achieved through a
comprehensive calibration strategy which involves: (a) monitoring instruments’ performance; (b)
operational inter-calibration of satellite instruments; (c) tying the measurements to absolute references
and standards; and (d) recalibration of archived data. The resulting intercomparisons achieve intercalibration when the measurements are traceable to absolute references and standards. The Global Spacebased Inter-Calibration System contributes to the integration of satellite data within WIGOS.
Meteorological satellites usually transport a variety of instruments, each mounted for specific applications
required by a diverse user community. In fact, due to the variety of instruments and the specific
observation programme chosen, the related metadata are different from those obtained with the classic
surface-based observations (see the Guide to Instruments and Methods of Observation (WMO-No. 8)). As a
consequence, metadata for satellite observations with calibration information are collected in a separate
database, OSCAR/Space.

SECTION: Chapter
Chapter title in running head: MAKING WIGOS METADATA AVAILABLE TO WMO …
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4. MAKING WIGOS METADATA AVAILABLE TO WMO USING
OSCAR/SURFACE
The OSCAR surface-based capabilities database (OSCAR/Surface) is the key WMO tool for assisting
Members in making WIGOS metadata available in accordance with the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160).
Detailed guidance on how to use OSCAR/Surface is provided in the OSCAR/Surface User Manual, which is
available at https://oscar.wmo.int/surface/ and in the WMO library.
The OSCAR/Surface User Manual comprises two main sections: section 2. Finding information in
OSCAR/Surface contains guidance on how to search the database to find stations and information about
available observations – this section is useful for both registered and anonymous users; section 3. Changing
information in OSCAR/Surface contains information on how to manage stations in the database – this
section is relevant mainly for registered users, such as station contacts and national focal points.

SECTION: Chapter
Chapter title in running head: OBSERVING NETWORK DESIGN

5. OBSERVING NETWORK DESIGN
5.1

INTRODUCTION

The observing network design principles are provided in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), Appendix 2.1. The 12 principles are short and therefore abstract.
National Meteorological and Hydrological Services (NMHSs) designing and evolving their observing system
networks need more concrete guidance on how to respond to these principles. This chapter thus provides
for each principle a set of more specific guidelines or recommendations on their interpretation and
implementation.
Some recommendations apply across several principles. For ease of interpretation, these points are
repeated wherever applicable.
In some cases in this chapter, rather abstract terms are used. These terms sometimes have their origin in a
specific area of meteorological observation, such as in ground-based observation. The terms “network
design” and “observing networks”, for example, are regularly used and accepted when describing the
process of creating a network of ground-based observing sites in a country, and thus when considering
aspects like appropriate distance between stations, other siting conditions or the frequency of
observations. The term “network design” can and is already being used in the area of space-based
observations. However, this additional application has not yet been adopted generally. Therefore, it is
important to recognize that many guidelines and recommendations in this chapter – when referring to, for
example “network design” or “observing networks” – are not necessarily restricted to ground-based
observations but should be applied to all observing systems.
Abstract or conceptual terms and definitions, for example “integrated station network”, are also sometimes
used for the purpose of making certain guidelines and recommendations more generally applicable.
Explanations of such abstract terms can be found in the HYPERLINK: Paragraph <annex to the present
chapter> .
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GUIDANCE ON THE OBSERVING NETWORK DESIGN PRINCIPLES

Note:
For convenience, the observing network design principle is reproduced in parentheses and italic under the
name of each principle.

Principle 1. Serving many application areas

(Observing networks should be designed to meet the requirements of multiple application areas within
WMO and WMO co-sponsored programmes.)
Note:
A WMO application area is an activity involving the direct use of observations in a chain of activities that allow
National Meteorological Services or other organizations to render services contributing to public safety and
socioeconomic well-being and development in their respective countries, in a specific domain related to weather,
climate and water. The concept of a WMO application area is used in the framework of the WMO Rolling Review of
Requirements7 and describes a homogeneous field of activity for which it is possible to compile a consistent set of
observational user requirements agreed by community experts working operationally in this area.

(a) When designing observing networks, the needs of WMO application areas, as regulated in
the Manual on the WMO Integrated Global Observing System (WMO-No. 1160), should be
taken into account. In particular, see the WMO Rolling Review of Requirements process,
the WIGOS database of user requirements for observations (OSCAR/Requirements) and
the Statements of Guidance for all applications areas. As an example, the design of
observing networks implemented primarily in support of operational weather forecasting
should also take into account the requirements of other applications areas, such as
climate monitoring.
(b) Where practicable, observing networks should be designed and operated in such a way
that the needs of multiple applications are addressed. It is acknowledged that different
applications have different, and sometimes conflicting, requirements; when an observing
network is implemented primarily to serve the needs of one application, compromises
may be needed in its ability to serve others. Nevertheless, the requirements of other
applications should be actively considered during network design.
(c) As part of the management of an observing network, a user consultation procedure should
be implemented through which the requirements of different application areas can be
ascertained, considered and analysed simultaneously. (See also HYPERLINK: Paragraph
<principle 2> .)
(d) In order to respond to the needs of its Programmes, WMO engages in partnerships with
other bodies responsible for observations through co-sponsored programmes (see the
preamble to the Implementation Plan for the Evolution of Global Observing Systems
(EGOS-IP) (WIGOS Technical Report No. 2013–4). These partnerships should be taken
into account when designing observing networks.
(e) Partnerships with other organizations (such as those involved in road transportation or
electric power generation), including partner organizations responsible for observations,
should be exploited through the integrated and multi-purpose design of observing
networks in order to achieve synergies between networks and/or domains and improve
cost-effectiveness.
Principle 2. Responding to user requirements

(Observing networks should be designed to address stated user requirements, in terms of the geophysical
variables to be observed and the space-time resolution, uncertainty, timeliness and stability needed.)

7

The WMO Rolling Review of Requirements is described in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), Appendix 2.3.
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Note:
User requirements for observations are documented and quantified in the Observing Systems Capability
Analysis and Review tool (OSCAR/Requirements). The user requirements as stated in OSCAR are high-level in the
sense that they are not intended to capture all the detailed requirements that must be considered when designing a
specific observing system. The requirements in OSCAR/Requirements should therefore be taken into account, but they
are not sufficient to provide a full description of the observing system requirements.

(a) User communities should be involved in the observing network design. To ensure that
observing networks respond to the key needs of the user communities, specific decisions
about observing network design should include a consultation stage with appropriate
application area representatives. A procedure should be implemented to allow a
documented collection and synthesis of detailed user requirements.
(b) When designing their observing networks, Members should take into account the actions
listed in the Implementation Plan for the Evolution of Global Observing Systems (EGOSIP) (WIGOS Technical Report No. 2013–4), as well as the gap analyses from the
Statements of Guidance for all application areas.
(c) Members should conduct further studies to assess the feasibility of addressing with
existing technology the observational user requirements specified in OSCAR, as well as
the additional regional requirements that may not be specified in OSCAR and national
requirements, taking resources and cost-effectiveness into account. (See also HYPERLINK:
Paragraph <principle 5> .)
(d) Observational data should be processed to a level to be established in consultation with
users (for example, raw instrument data, calibrated instrument data or retrieved
geophysical variable). This should include an agreement on quality control, formats, etc.
The appropriate level of processing will vary according to the user communities’ needs
and to the intended applications. Appropriate resources should be allocated to these dataprocessing requirements. Also, where supported by user requirements, appropriate
resources should be allocated to archiving the raw data and metadata, such that data can
be reprocessed at a later date.
Principle 3. Meeting national, regional and global requirements

(Observing networks designed to meet national needs should also take into account the needs of WMO at
the regional and global levels.)
(a) National observing networks are designed and established by Members primarily to
respond to their own national needs/requirements, in many cases in agreement with other
Members and in accordance with WMO regulatory and guidance material. However, when
implementing these national networks, Members should also take into account the
requirements for global and regional applications. For example, Members should consider
small additional commitments or adjustments (for instance, in terms of data storage, data
policy, availability, exchange and documentation) to make data useful to other Members.
(b) WIGOS regulations should be adopted for observing networks that are implemented
primarily to respond to national needs.
(c) Procedures through which national user requirements are collected and assessed (see
HYPERLINK: Paragraph <principle 2, paragraph (a)> ) should be designed in such a way that
regional and global requirements can be addressed simultaneously.
(d) For each national network/site, a network/site definition document should be maintained
containing information on:
(i)

Planned observing capabilities of the network/site;

(ii) Target performances;
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(iii) User requirements to which the network/site responds.
Principle 4. Designing appropriately spaced networks

(Where high-level user requirements imply a need for spatial and temporal uniformity of observations,
network design should also take account of other user requirements, such as the representativeness and
usefulness of the observations.)
(a) In general, the composite observing network should be designed in such a way that it
delivers basic observations that are quasi-uniform in space for observed variables and
resulting from an analysis of the 3D-resolution requirements provided in OSCAR. Gaps
should be assessed in accordance with the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160). (See also HYPERLINK: Paragraph <principle 5> for
guidance on composite network design.)
(b) However, for some application areas, the representativeness of observations may be a
more important design driver than spatial and temporal homogeneity. In such cases, the
density of an observing network should be adjusted according to the variability of the
observed phenomena in a given region, for example to address the need for greater
density of some observations in mountainous and coastal areas where steep gradients in
geophysical variables exist. Also, observing networks should be designed with spatial and
temporal spacing such that severe, extreme and high-impact events, often of short
duration, are captured, and such that climate-relevant changes (for example, diurnal,
seasonal and long-term interannual) can be resolved.
(c) When considering priorities for additional observations, attention should be given to:
data-sparse regions and domains, poorly observed variables, regions sensitive to change
and regions which experience environmental phenomena that place populations at risk. As
these are not always located within the territory of the country needing the observations,
this creates a need to acquire observations in areas outside the territory of the funding
nation or group of nations (for example, the Network of European Meteorological Services
funding of the EUMETNET Automated Shipboard Aerological Programme, or the Global
Climate Observing System (GCOS) Cooperation Mechanism).
(d) Observing networks should be designed taking into account measurements and gaps of
other systems in the vicinity, such as measurements using the same technology in
neighbouring countries or measurements from networks using different technologies, both
surface-based and space-based.
(e) Surface-based observations have to be representative for specific applications. Sites
representative8 of local features should be generally avoided (for example, on steep
slopes, in hollows, in proximity to pronounced features such as buildings, topographical
influences or ridges) unless sited for a specific purpose and application.
(f)

8

Non-NMHS observations can provide valuable measurements for filling in observational
gaps. In many areas these may be the only available observations, particularly for
elements requiring higher density measurements such as precipitation, and extreme
events such as hail or windstorms. NMHSs should investigate collaborations with others
within their country in order to complement existing networks, share resources and
address gaps. For observations of this type, special attention should be given to possible
data policy issues, and the guidance given under HYPERLINK: Paragraph <principle 3,
paragraph (a)> , should be followed.

See the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume I, Annex 1.D. Siting
classifications for surface observing stations on land.
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(g) Where possible, objective tools should be used to assess the impact and benefit of
observations, including to demonstrate the impact of observation density. Such tools (for
example, Observing System Experiments, Observing System Simulation Experiments or
forecast sensitivities to observations) exist in Numerical Weather Prediction and are wellproven. The development of equivalent tools for other application areas is encouraged.
Principle 5. Designing cost-effective networks

(Observing networks should be designed to make the most cost-effective use of available resources. This will
include the use of composite observing networks.)
(a) Observing networks should be designed using the most appropriate and cost-effective
technologies or combinations of technologies. Guidance documents from the Commission
for Instruments and Methods of Observation and other technical commissions on existing
technology should be consulted. For example, reference can be made to the Guide to
Climatological Practices (WMO-No. 100), Chapter 2, 2.5; the Guide to Agricultural
Meteorological Practices (WMO-No. 134), Chapter 2, 2.2.4 and 2.4.1.11.3; and the Guide
to the Global Observing System (WMO-No. 488), Part III, 3.1.
(b) Developments to observing networks should, where possible, build on and lead to the
consolidation of existing subnetworks, capitalizing on both existing and new technology
and integrating new networks into existing WIGOS capabilities.
(c) The observing network should evolve in response to changing user requirements. Designs
should be sufficiently flexible to allow for incremental expansion, or contraction, without
the need for complete network redesign.
(d) Partnerships with other organizations responsible for observations should be established
or maintained in order to build on potential synergies, share costs and provide more costeffective multi-purpose networks. Other organizations may include WMO partners (see the
preamble to the Implementation Plan for the Evolution of Global Observing Systems
(EGOS-IP) (WIGOS Technical Report No. 2013–4)) or national governmental and nongovernmental organizations.
(e) Observing network design should, where possible, be based on the results from scientific
studies which assess the impact, importance and value of the observations for the
applications to which they contribute. Complementary impact-per-cost studies should also
be conducted in order to address the cost-effectiveness of various possible observing
systems when designing networks.
(f)

Spaced-based and surface-based observing networks should be designed and operated in
such a way that they are complementary, with appropriate activities and cooperation
between the communities responsible for these networks, to ensure that observations
from each network are used to enhance the impact and effectiveness of the other.

(g) Observing networks should be designed taking into account measurements available from
other networks in the vicinity, including in neighbouring countries, or measurements from
networks using different technologies.
(h) To optimize benefits within a Member’s own territory, an effective observing network may
require investment outside the Member’s territory. This may be realized through, for
example, regional collaboration.
(i)

Network design may include the need for visual/manual observations and observations of
phenomena not necessarily well detected/identified by automated systems or that are
more cost-effective detected manually.
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For space-based observing systems
(j)

Space-based observing systems that continue to meet calibration and stability
requirements may remain cost-effective for longer than their expected lifetime. Operators
should consider continuing to operate such systems at a lower level of maintenance after
the designed lifetime.

Principle 6. Achieving homogeneity in observational data

(Observing networks should be designed so that the level of homogeneity of the delivered observational
data meets the needs of the intended applications.)
(a) Only observing technologies with adequately characterized performance should be
deployed to ensure that levels of observational quality consistent with user requirements
are attained.
(b) Observing networks should be operated to meet agreed performance targets.
(c) Observing networks and stations should be assessed regularly using objective criteria to
ensure that the desired performance standards are being met.
(d) As part of routine operations, the quality and homogeneity of data should be regularly
assessed through an ongoing programme to monitor performance of the network. This
may include both automated and manual checks.
(e) A comprehensive monitoring of data availability, timeliness and quality should be
implemented. For appropriate observation types, this should include monitoring of shortrange Numerical Weather Prediction. Monitoring should also be implemented to help
detect various types of errors, for example, non-timely or missing data, improperly coded
observations and grossly erroneous measurements.
(f)

Monitoring results may be made available in different ways, for example, via web portals,
regular reports (review of overall performance statistics) or fault reports (focus on
detected errors at specific sites).

(g) When station relocations or instrument upgrades are made, a sufficient period of overlap
between the old and new systems, considering the targeted application areas, should be
made whenever practicable. (See also HYPERLINK: Paragraph <principle 12> .)
(h) The availability of complete metadata is essential to assess the homogeneity of
observations. (See also HYPERLINK: Paragraph <principle 10> .)
(i)

For many applications including climate monitoring, it is important that calibration,
calibration monitoring and intercalibration be designed as part of the observing network.
For applications in (near) real-time, it is important that calibration information be made
available in (near) real-time. It is also important that raw data be archived so that they
can be reprocessed at a later date to improve their homogeneity.

(j)

Intercomparisons and validation of observations made using different technologies should
be undertaken in order to improve understanding of observational uncertainty or relative
performances (bias, standard deviation, gross errors).

(k) While some non-NMHS observations may be collected using non-standard formats, where
possible all observations should be disseminated using standard quality rules, standard
formats and according to standard dissemination procedures.
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Observations should be disseminated in such a way that the quality and provenance of the
original measurement are retained.

(m) Members should give a high priority to maintaining the operations of observing
stations/sites/systems that have long-term data series, especially for climate applications.
(n) For climate monitoring applications, surface-based stations should be sited in locations
that are least likely to be impacted by changes through time in the natural or man-made
environment.
Principle 7. Designing through a tiered approach

(Observing network design should use a tiered structure, through which information from reference
observations of high quality can be transferred to other observations and used to improve their quality and
utility.)
Note:
In addition to improving the quality and utility of observations, this approach will also lead to improvements
in the understanding of the quality of the observations.

(a) The tiered approach9 should include, as a minimum, a sparse network of reference
stations (for example, the GCOS Reference Upper-air Network) from which other stations
can be benchmarked. Reference stations should be calibrated to the International System
of Units or community-accepted traceable standards with fully quantified uncertainties,
have the highest level of robustness (for example, duplicate or triplicate sensors of key
variables such as temperature and precipitation), be well sited in locations least affected
by urbanization and other non-climatic influences, have regular maintenance and
replacement cycling of instruments, have the highest standard of metadata collection
including photo documentation, and have continuous monitoring of system performance
to resolve instrument and environmental issues as they arise.
(b) Stations such as the baseline networks of the Global Climate Observing System (the
GCOS Surface Network and GCOS Upper-air Network) can form an intermediate data
layer, with quality between that of reference stations and the larger comprehensive
network of observing stations.10
(c) In the field of space-based observing, satellite redundancy should be used whenever
appropriate to ensure the reliability of data provision from certain orbits. With regards to
ground-based observations, even at non-reference stations, instrument redundancy
should be used whenever appropriate to ensure the reliability of the observation and
measurement accuracy.
(d) In addition to geostationary and low-Earth orbit Sun-synchronous constellations, spacebased observing networks should include high-eccentricity orbits to permanently cover the
polar regions, low- or high-inclination low-Earth orbiting satellites for comprehensive
sampling of the global atmosphere, and lower-flying platforms, such as short-life
nanosatellites, as gap fillers.
(e) A network of other NMHS or non-NMHS stations can be interspersed with a subset of highquality stations for more complete coverage.

9

For a tiered approach, see GCOS Reference Upper-air Network (GRUAN): Justification, requirements,
siting and instrumentation options, GCOS-112 (WMO/TD No. 1379).
See the GAIA-CLIM Report/Deliverable D1.3. Gap Analysis for Integrated Atmospheric ECV Climate
Monitoring: Report on System of Systems Approach Adopted and Rationale (http://www.gaiaclim.eu/workpackagedocument/d13-report-system-systems-approach-adopted-and-rationale).

10

240

(f)

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

Network design should include consideration of skills and training needed for staff, which
is expected to be different at different levels in the tiered structure. Expertise of staff at
reference stations should be used to provide guidance to other parts of the network.

Principle 8. Designing reliable and stable networks

(Observing networks should be designed to be reliable and stable.)
(a) The design and implementation of observing networks should ensure that standard
operating procedures and practices are followed, including appropriate maintenance and
calibration procedures.
(b) Data quality objectives should be defined for each network. Decisions will need to be
made regarding the level of quality control to be applied. Fully automatic quality control
with no manual assessment may be the most cost-effective but in some cases may result
in a lower level of quality.
(c) The criteria for selecting the station site/satellite orbit should be based on the purpose
and tier of the network. Criteria associated with the length of time the station/satellite will
be operated, available energy sources, data transmission options, and factors associated
with homogeneity and the local environment should be considered.
(d) Training should be commensurate with the network tier. A basic network consisting of
manual observations should focus on sound observing techniques and methods for data
recording and dissemination. For automated networks, training should focus to a greater
degree on maintenance and operation of instruments and automatic data collection
methods. The operation of reference networks will require the greatest level of training
and higher standards for calibration, inspection, maintenance and management.
(e) Observing networks, both ground-based stations and space-based systems, and their
telecommunications should be designed to be robust against exposure to severe weather
and hydrological, climate and other environmental conditions (such as geomagnetic
storms or space debris in case of satellites).
(f)

A combination of standard and backup power sources (sustainable sources such as solar,
water and wind for ground-based stations and other appropriate sources for satellites)
should be used whenever possible to better ensure uninterrupted operation of observing
platforms in all environmental conditions.

(g) When possible, data should be made available to global collection centres where data
monitoring can be performed and feedback provided in near-real-time regarding data
quality, including the frequency and character of observational errors, reporting
percentages, completeness and timeliness.
(h) Monitoring procedures described under HYPERLINK: Paragraph <principle 6> should also help
in assessing the current and long-term reliability and stability of networks.
(i)

The functioning of the operations of an observing network and its components should be
monitored and supported by incident/fault management in order to improve the reliability
and stability of a network.

(j)

For climate monitoring, special attention should be given to maintaining stations/satellite
orbits with long, historically uninterrupted records and to maintaining their homogeneity
in location, instrumentation and observing procedures.

(k) Parallel long-term data storage (for example, on site) should be designed to augment
real-time dissemination, which will help ensure that original observations are preserved
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(for example, on site) to allow for the higher level of quality and completeness required
for climate applications.
(l)

Station sites/satellite orbits should be selected in areas least likely to be impacted by
factors such as new construction that will force station relocations.

Principle 9. Making observational data available

(Observing networks should be designed and should evolve in such a way as to ensure that the observations
are made available to other WMO Members, at space-time resolutions and with a timeliness that meet the
needs of regional and global applications.)
(a) Data availability gaps with respect to the stated user requirements must be addressed.
Members should: (i) make efforts to collect and disseminate observations that are made
but not currently collected centrally; (ii) exchange existing data internationally in
accordance with the Manual on the WMO Integrated Global Observing System (WMONo. 1160); and (iii) improve data timeliness.
(b) Mechanisms should be established to minimize the loss of existing observational data and
to promote the recovery of historical records for climate applications.
(c) Multiple and overlapping methods of dissemination (for example, through multiple routes)
that comply with the Technical Regulations should be used to improve continuity of data
delivery to users.
(d) Cloud concepts and other methods for expanding telecommunication capacities should be
considered for managing the rapid growth in data volumes of 2D- and 3D-scanning
remote-sensing observing systems (such as satellites and radars).
(e) To facilitate data availability and access, WMO-defined standard data formats should be
used for data exchange.
For climate applications
(f)

All raw data and agreed subsets of processed data should be collected into a documented
and permanent data and metadata record following common standards (see, for example,
the Guideline for the Generation of Datasets and Products Meeting GCOS Requirements,
GCOS Report No. 143 (WMO/TD-No. 1530)) and archived in a World Data Centre or other
recognized data centre.

(g) A sustained operational capability is required to produce and maintain the archived data
record throughout and after the life of the observing network.
(h) Resources should be allocated to ensure appropriate reprocessing of observational data to
respond to the needs of climate applications.
Principle 10. Providing information so that the observations can be interpreted

(Observing networks should be designed and operated in such a way that the details and history of
instruments, their environments and operating conditions, their data processing procedures and other
factors pertinent to the understanding and interpretation of the observational data (i.e. metadata) are
documented and treated with the same care as the data themselves.)
(a) Metadata practices should adhere to the WIGOS Metadata Standard as specified in the
Manual on the WMO Integrated Global Observing System (WMO-No. 1160) and the
WIGOS Metadata Standard (WMO-No. 1192).
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(b) Members should follow standard procedures to collect, check, share and distribute the
WIGOS metadata that are required for international exchange, to ensure appropriate
homogeneous use of the observational data and knowledge of their quality and
traceability; additional WIGOS metadata should be recorded by Members and made
available on request.
(c) Station metadata should be created at the time of network installation and updated
regularly to include information such as station location, the surrounding environment,
instrumentation type and calibration metrics, observing practices and maintenance.
Whenever possible, photographic images of the station and environment should be made
and archived annually.
(d) WIGOS metadata should be updated whenever changes occur, including changes in
sheltering and exposure, mean calculations, observation hours, land use, instrument
types, quality control, homogenization and data recovery procedures.
(e) Wherever possible, users should be given advance notice of changes in instruments and
data processing.
Principle 11. Achieving sustainable networks

(Improvements in sustained availability of observations should be promoted through the design and funding
of networks that are sustainable in the long-term including, where appropriate, through the transition of
research systems to operational status.)
Note:
In this context, “sustainable” means that the network can be maintained in the medium to long term. This is
desirable for most operational applications and is required for climate monitoring. Requirements for systems to be
robust and for their data to be of appropriate quality are discussed under other principles.

(a) Where appropriate, some research-based systems, namely those that are mature and
cost-effective, should evolve to a status of secure, long-term funding, while maintaining
or improving the availability and quality of the observations.
(b) The transition of research observing systems or new observing technologies to long-term
operations requires careful coordination between data providers and users (both research
and operational users).
(c) Members should ensure that their funding for the sustained networks remains sufficient in
the longer term taking into account the required evolutions and changes (for example, in
technology). (See also HYPERLINK: Paragraph <principle 12> .)
(d) The transition of research-based observing systems or new observing technologies to
long-term operations should include the design of robust and maintainable systems that
assure appropriate data collection, quality control, archive and access.
(e) Members should take steps to make preoperational data available to users on a best
efforts basis to facilitate early uptake and adoption of the new data, once operational.
(f)

A written agreement for the operational collection and archive of observations should be
made with a recognized archive centre.

(g) When selecting sites/stations/satellite orbits, network planners and administrators should
consider locations that can be secured through long-term agreements (for example,
leases or ownership for ground-based observing sites).
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(h) Other useful guidance material is available in the GAIA-CLIM Report/Deliverable D1.3.
Gap Analysis for Integrated Atmospheric ECV Climate Monitoring: Report on System of
Systems Approach Adopted and Rationale (see footnote 4 for reference information).
Principle 12. Managing change

(The design of new observing networks and changes to existing networks should ensure adequate
consistency, quality and continuity of observations during the transition from the old system to the new.)
Note:
When considering which changes might be consistent with WMO strategy, reference should be made to the
Implementation Plan for the Evolution of Global Observing Systems (EGOS-IP) (WIGOS Technical Report No. 2013–4).

(a) The impact of new systems or changes to existing systems on user applications should be
assessed prior to implementation, taking into account the observational user requirements
of all application areas.
(b) A suitable period of overlap between old and new observing systems 11 is required
(meaning parallel observations) to maintain the homogeneity and consistency of
observations in time.
(c) Test beds and pilot projects are required through which new systems can be tested and
evaluated and guidelines for operational transition (including the production and
dissemination of the necessary new metadata) developed.
(d) The objective tools assessing the impact and benefit of observations for certain application
areas should be used, where possible, to support change management. (See also
HYPERLINK: Paragraph <principle 4> .)
For climate applications
(e) To avoid gaps in the long-term record, continuity of key measurements should be ensured
through appropriate strategies.
(f)

When a period of overlap between old and new systems is not possible, other methods,
such as paired observations (co-location of original and new instrumentation), should be
used.

(g) When introducing a change, efforts should be made to retain as many similarities as
possible between the old and new system (for example, similar site exposure for groundbased systems, similar orbital position for space-based systems, similar procedures,
instruments and sensors).

SECTION: Chapter
Chapter title in running head: OBSERVING NETWORK DESIGN

ANNEX. EXPLANATION OF TERMS RELATED TO OBSERVING NETWORK
GUIDANCE
Note:

Formal definitions of terms are published in the Technical Regulations (WMO-No. 49) rather than in Guides.

See the Manual on the WMO Integrated Global Observing System (WMO-No. 1160), 2.4.6.3; the Guide
to Instruments and Methods of Observation (WMO-No. 8), Volume III, 1.1.3; the Guide to
Climatological Practices (WMO-No. 100), 2.6.7; and the Guide to the Global Observing System (WMONo. 488), 3.2.1.4.4.4 and 3.7.4.

11
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An integrated station network consists of multi-purpose stations and/or stations of different types in the
same geographical area in which agreed WMO practices are applied.
A tiered network is a network designed in accordance with (or following) an industry standard hierarchical
network model. Tiers are used to organize subnetworks into groups within a domain network. A domain
network is composed of one or more tiers forming either a hierarchy of tiers or partitioned groups of tiers.
A single tier defines a collection of individual subnetworks that all have the same subnetwork definition.
Third parties are persons or organizations who are not a party to a contract or a transaction but are
involved. The third party normally has no legal rights in the matter, unless the contract was made for the
third party’s benefit.

SECTION: Chapter
Chapter title in running head: GUIDANCE ON NATIONAL WIGOS IMPLEMENTATI…

6. GUIDANCE ON NATIONAL WIGOS IMPLEMENTATION
6.1

INTRODUCTION

The purpose of this chapter is to assist WMO Members in developing their National Observation Strategy
and National WIGOS Implementation Plan and to enable them to design, plan and develop their national
observing system (NOS) as a national WIGOS observing component.
This chapter is aligned with WIGOS-related Technical Regulations and guidance material developed under
the governance of the Intercommission Coordination Group on WIGOS (ICG-WIGOS).
6.2

NATIONAL WIGOS IMPLEMENTATION

For WIGOS to deliver on its vision for "an integrated, coordinated and comprehensive observing system to
satisfy, in a cost-effective and sustained manner, the evolving observingational requirements of Members
in delivering their weather, climate, water and related environmental services", commitments and actions
are required at the global, regional and national levels.
National Meteorological and Hydrological Services (NMHSs) of Members are expected to become the key
integrators at the national level, both by strengthening their own observing systems in accordance with the
regulations and guidance provided by the WIGOS framework, and by building national partnerships and
providing national leadership based on their experience in the acquisition, processing and dissemination of
observational data for environmental monitoring and prediction purposes.
The leadership of NMHSs in integrated observing systems and the engagement of national partners are
central to the success of WIGOS implementation. WIGOS provides NMHSs with an opportunity to
strengthen their role in all aspects of their national mandates, including national coordination and
exchange of observations across all relevant domains (weather, climate, hydrology, space weather, ocean,
atmospheric composition, cryosphere, environment, etc.) and to reinforce their status as the national
meteorological and hydrological service provider of choice.
Proactive engagement with all relevant stakeholders, users and partners, is a great opportunity to build
stronger relationships. Both formal and informal, regular and ad hoc, productive two-way communication
with stakeholders is needed.
National Meteorological and Hydrological Services are operating in a rapidly changing environment in terms
of technological advances and the growing demand for more and more diverse services from increasingly
sophisticated and capable users. Technological advancements and related trends such as big data and
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crowd sourcing, the emergence of commercial observing networks, data and service providers, and the
affordability of digital technology, all are game changers that require rapid adaptation and change in
behaviour in both the NMHSs and the private sector.
The private sector may contribute by accelerating the uptake of technological innovations, and might be
able to assist NMHSs in providing more efficient, attractive and accessible personalized services. National
Meteorological and Hydrological Services will benefit from working with private sector partners to
introduce those innovative methods into their own operations. There are many opportunities for
optimization and efficiency through integration of networks, computing power and service delivery.
By the Eighteenth World Meteorological Congress (2019), all Members should be “WIGOS ready”.
According to the plan for the WIGOS preoperational phase12 this implies:
(a) OSCAR/Surface: WIGOS metadata completed for all observing stations across all WIGOS
components for which observations are exchanged internationally;
(b) WIGOS metadata: compliance achieved;13
(c) WIGOS Station Identifiers implemented;14
(d) WIGOS Data Quality Monitoring System (WDQMS): information on the national process
for dealing with data quality issues received from the WDQMS in place;
(e) Embracing all NMHS-operated observing systems and willing partners;
(f)

National WIGOS governance, coordination and implementation mechanisms established;

(g) Nomination of national WIGOS focal points and OSCAR focal points completed.

Further expected outcomes, at a minimum, can be as follows:
(a) Enhanced national integrated observing system delivering better and better documented
observational input to support the needs of national services in a more cost-effective way;
(b) Increased integration and open sharing of observations from WMO and non-WMO sources
across national and regional boundaries;
(c) Progressively greater availability and quality of WIGOS observational data and metadata;
(d) Increased visibility and stronger role of NMHSs at the national level;
(e) Enhanced cooperation with partners at the national and regional levels;
(f)

Enhanced culture of compliance with the Technical Regulations (WMO-No. 49), Volume I,
Part I – The WMO Integrated Global Observing System, and the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160);

(g) Improved human and technical capacity of Members for planning, implementation and
operation of WIGOS.

12

Executive Council, Sixty-eighth Session: Abridged Final Report with Resolutions and Decisions
(WMO-No. 1168), Resolution 2.

13 See

14

the Manual on the WMO Integrated Global Observing System (WMO-No. 1160), 2.5.

See the Manual on the WMO Integrated Global Observing System (WMO-No. 1160), 2.4.1.
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To achieve the above, the following key activities are envisaged at the national level:
(a) Analysis of current and future national strategic requirements, needs and priorities, and
biggest gaps in observations, systems, processes, capabilities, etc.;
(b) Analysis of the national implications of the WIGOS concept of integration, partnerships
and data sharing, and of WIGOS relevant Technical Regulations and culture of
compliance;
(c) Development of a National WIGOS Implementation Plan;
(d) Critical analysis of capabilities and gaps (systems, processes, people, networks,
governance, issues of compliance);
(e) Specification of expected deliverables, outcomes, milestones and key performance
indicators for national WIGOS implementation;
(f)

Establishment of governance and key relationships.

6.2.1

Development of a National Observing Strategy: understanding national
needs and priorities

Development of a National Observing Strategy will enable the NMHS to better meet user needs and
demands, and will help ensure that the NMHS has the best basis for planning its investment in systems,
science and people. It will also allow the NMHS to make informed decisions, based on user requirements,
for future planning purposes. The four key principles of the Strategy are: (1) demand- and user-driven
products and services; (2) a phased approach to implementation; (3) effective partnerships; and (4) building
on core strengths.
The Strategy will recognize the NMHS as a strategic national asset that contributes to the security of
transport, food, water, energy and health (Key Pillars of the GFCS) in addition to being vital to sustainable
development, climate change mitigation and adaptation, and disaster risk reduction. To that end, the
National Observing Strategy should be well aligned with the overarching vision, mission and strategic plan
of the NMHS. It should also set the scene for the partnerships that will be sought in implementing WIGOS.15
The National Observing Strategy provides the overall strategic framework for implementing WIGOS and
should take into account the needs and goals of users and the broader environmental observing
community, including the marine, atmospheric, hydrological and cryospheric observing communities. These
may be considered partners in the implementation of WIGOS.
Examples of National Observing Strategies can be found at:
(a) www.wmo.int/pages/prog/www/wigos/documents/Principal_Docs/OSS_eBook.pdf;
(b) http://bibliotheek.knmi.nl/knmipubmetnummer/knmipub233.pdf.
6.2.2

Development of a National WIGOS Implementation Plan

The National WIGOS Implementation Plan (N-WIP) builds on the National Observing Strategy and specifies
expected deliverables and outcomes, priorities, activities, milestones, timeline, resources, responsibilities
and key performance indicators needed for:

15

See also WMO Integrated Strategic Planning Handbook (WMO-No. 1180).
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(a) Establishment of national (and subregional/cross-border when appropriate) WIGOS
governance and coordination and management mechanisms for planning, implementation
and coordination of the national observing systems in place;
(b) Development of key national partnerships/relationships;
(c) Design, planning and evolution of the national composite observing system, including
identification and mitigation of critical gaps (implementation of the national Rolling Review
of Requirements (RRR));16
(d) Gap analysis of WIGOS-related systems, processes, people, governance, issues of
compliance;
(e) Sustained and standardized operation of national observing networks/systems in
compliance with the Technical Regulations (WMO-No. 49), Volume I, Part I – The WMO
Integrated Global Observing System, and the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160);
(f)

Operational implementation of WIGOS Metadata Standard through populating the
OSCAR/Surface database and keeping its content up to date;

(g) Operational implementation of WIGOS Station Identifiers;
(h) Monitoring the availability and quality of observations through the national WDQMS, and
taking corrective action as necessary (incident management);
(i)

Systematic and rigorous performance monitoring and evaluation of WIGOS capabilities;

(j)

Increased integration and open sharing of observations from NMHSs and non-NMHSs
sources;

(k) Development and implementation of a data and information framework; 17
(l)

Implementation of modern data lifecycle management and practices;

(m) Availability and protection of suitable radiofrequency bands required for meteorological
and related environmental operations and research;
(n) Development of an effective resource mobilization strategy;
(o) Development of a risk management plan;
(p) Development of a workforce plan or a capacity development plan of the staff managing
and operating national observing networks/systems.

The N-WIP is intended to put the national WIGOS framework in place, not to fix all problems and issues. It is
a tool to start planning observation improvements. It should be realistic and achievable.
6.2.3

Planning

Planning is the first step in the so-called HYPERLINK: Paragraph <Plan-Do-Check-Act (PDCA) Cycle> , whose
chief aim is to ensure continued improvement of a given service or product, in the case of WIGOS
See Manual on the WMO Integrated Global Observing System (WMO-No. 1160), 2.2.2, and Chapter 5
of this Guide.

16

17

See example at http://www.bom.gov.au/inside/BoMDataFramework_Final.pdf.
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observations flowing to the WMO community. In WIGOS implementation, it is important to maintain an
integrated view of user requirements and corresponding capabilities based on the RRR process.
To fully embrace the WIGOS concept at the national level requires an integrated approach to the design,
planning and operation of the full suite of national observing systems. This means, in effect, operation of a
national composite observing system (that is, a system of systems) that is optimized to address diverse user
needs as efficiently and effectively as possible and with just enough redundancy and overlap to provide
resilience and continuity.
The implementation of a national RRR process will help Members understand and assess user
requirements, define the characteristics of the observations required and design the system solutions that
will deliver them; it is a tool for the coordinated evolution of NOS enabling Members to tackle those
requirements in an integrated way.
A comprehensive strategic and operational planning process will then allow the development of staged
approaches to the design, development and implementation of new and improved systems, processes and
networks, supported by well-structured business cases and budget proposals. Budget shortfalls may of
course limit or delay the achievability of the overall plans, but the information gained through the RRR
process will still inform decisions on priority use of existing resources.
Planning includes close collaboration and coordination with all users to assess their requirements; a review
of the existing components of NOS; an assessment of their adequacy in meeting current and future
requirements; identifying future opportunities; prioritizing; and finally deciding on a strategy matched with
resources.
Close collaboration and cooperation among the NMHS and other relevant national agencies; the
establishment and implementation of appropriate mechanisms; and partnerships and data policy
principles, while respecting ownership, are needed to meet WIGOS requirements at national level. This
specifically refers to enhanced cooperation among meteorological, hydrological and marine/oceanographic
institutions/services where they are separated at the national level, as well as to national implementation
mechanisms for related international observing programmes such as the Global Climate Observing System
(GCOS), Global Ocean Observing System (GOOS) and Global Earth Observation System of Systems (GEOSS).
In addition to meeting requirements at the national level, the NMHS needs to address international
commitments as part of the design, development and implementation of NOS. Driving forces likely to
impact on the design, operation and required deliverables of NOS in the future include:
(a) Need for a holistic approach to planning and evolution of NOS and enhanced integration of
its components;
(b) Growing demand for meteorological services overall, in contrast to decreasing public
funding to support the necessary infrastructure;
(c) Greater emphasis on climate monitoring and services in addition to continued demands
for weather-related services;
(d) Increased requirements for quality management, standardization and interoperability,
efficiency and cost-effectiveness;
(e) Available or emerging technological opportunities.

The National WIGOS Implementation Plan should reflect the Member’s national situation, in terms of the
mandate of its NMHS, the requirements of the user community and the need to reach out to partners to
develop an integrated observing system that meets national service needs. It should link the NMHS with its
national partners for increased integration and open sharing of observations, including those from nonWMO sources.

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

249

There is no one-size-fits-all approach. WMO Members and their NMHSs differ in size and available
resources, whether financial, technical or scientific, therefore, their N-WIPs will naturally differ both in
content and style. While Members can learn from the plans and experiences of others, through case studies
and workshops, they will be provided with additional WMO guidance materials to help them understand
the various steps in the planning process.
In developing their national WIGOS implementation plans, Members should be guided by the Key Activity
Areas (KAAs) of the WIGOS framework Implementation Plan (WIP) that are the building blocks of the
WIGOS framework, as well as by the Regional WIGOS Implementation Plan of the respective regional
association.
The WIGOS National Self-assessment Checklist was developed to help Members better understand the
WIGOS framework to be implemented in their countries; to help Members assess their readiness for
implementation and the challenges ahead of them, but especially to recognize that WIGOS is a natural
change process. The Self-assessment Checklist is also useful in assessing Member’s priorities, plans, gaps
and capabilities, and will provide the basis for developing an achievable national WIGOS plan.
Members are encouraged to draw on the WIGOS National Self-assessment Checklist; some examples are
available at: https://www.wmo.int/pages/prog/www/wigos/checklist.html.
A wide range of other materials already exists to guide Members in relation to WIGOS, including the
Implementation Plan for the Evolution of Global Observing Systems (EGOS-IP) and relevant plans for the
Global Framework for Climate Services (GFCS), the Global Atmosphere Watch (GAW), the WMO
Hydrological Observing System (WHOS), the Global Cryosphere Watch (GCW), and the Global Climate
Observing System.18 Altogether, those materials help identify national priorities and gaps in observations,
systems, processes and capabilities, and provide the basis for developing a national WIGOS plan. Alignment
of WIGOS plans with national planning for GFCS, Disaster Risk Reduction (DRR), the WMO Information
System (WIS) and other WMO priorities has considerable advantages:
(a) Ensuring that the specific observation requirements for national planning are factored in
as effectively as possible;
(b) Capturing efficiencies and synergies and avoiding duplication of efforts and potential
conflict;
(c) Optimization and alignment of capacity development and project opportunities;
(d) Demonstration to stakeholders and donors of the professionalism and coherent approach
of the NMHS.
6.2.4

Data management

Careful management of data and their associated metadata is a vital aspect of any observing
network/system, with real-time monitoring centres as well as with delayed-mode analysis centres. A key
component of such data/metadata management is non-stop monitoring of the data stream with feedback
and corrective action when needed. This implies timely quality monitoring of the observations by the
monitoring centres and early notification (i.e. incident management) to observing system operators and
managers of both random and systematic errors, so that timely corrective action can be taken. Such an
operational system is needed to track, identify and notify network managers and operators of
observational irregularities, especially time-dependent biases, as close to real-time as possible.

18

The corresponding links will be included in due course.
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6.2.5

Resources

In a time of increasing demand for meteorological information and services and decreasing resources, it is
of crucial importance to invest the available resources where they create the greatest benefit. The gap
analysis of the RRR process will help identify such points.
The success of WIGOS implementation will depend critically upon ensuring adequate resources for both
technical programme management and specific network needs. Data/metadata acquisition, processing and
management systems that facilitate access, processing, monitoring, use and interpretation of the data with
the help of associated metadata are of crucial importance.
It is also important to recognize that WIGOS activities are primarily the responsibility of the individual WMO
Members and that the cost should be covered by national resources. WIGOS implementation requires
planning, priority setting and committed effort over a considerable number of years. Members’ experience
has shown that substantial changes in the national observing system depend on considerable adjustments
to resource commitments. Such adjustments are not easy without planning and priority setting with a long
lead time.
6.3

CONCLUSION

Establishing a comprehensive “system of systems” that meets the observational needs of multiple users
and applications areas requires effort, and each Member will need to assess the size of that challenge and
weigh up the costs and benefits. Through the engagement of non-NMHS organizations in a national
“system of systems”, the NMHS may consolidate and strengthen its role as the national meteorological
authority, especially in areas where it may not already be firmly established, for example in climate
monitoring and delivery of climate services. Integration does not mean that “one-size-fits-all”. Where
opportunities exist to serve multiple needs with a single solution, real efficiencies can be achieved, but as a
rule, integration is more about finding an optimum balance between needs and solutions.
As the integration process moves forward, gaps and shortcomings, incompatibilities, deficiencies in national
observing system capabilities and duplication of efforts will be identified and addressed. This is the most
cost-effective and efficient way to make better use of existing infrastructure and improve the timeliness,
quality and utilization of observational information for enhanced services and decision-making.

SECTION: Chapter
Chapter title in running head: GUIDANCE ON NATIONAL WIGOS IMPLEMENTATI…

Annex. Planning and management tools
1.

THE PLAN-DO-CHECK-ACT CYCLE

The Plan-Do-Check-Act (PDCA) cycle is an efficient tool for continual improvement. The methodology
applies to both high-level strategic processes and to simple operational activities. It consists of:
(a) Plan: planning the improvement on the basis of the HYPERLINK: Paragraph <gap analysis>
(what needs to be done, where, when and how to do it; who should do it);
(b) Do: implementing the plan;
(c) Check: monitoring and measuring the results against the plan, requirements, policies and
objectives;
(d)

Act: taking actions and measures to improve the process/performance.
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Plan-Do-Check-Act is a continuous cycle that can be applied within any individual process or across a group
of processes within the organization. Further information can be found at:
https://asq.org/quality-resources/pdca-cycle
http://9001quality.com/plan-do-check-act-pcda-iso-9001/
http://9001quality.com/continual-improvement-process-iso-9001/.

2.

GAP ANALYSIS

The gap analysis is a technique for determining the steps to be taken in moving from a current state to a
desired future state. It is also called “need-gap analysis” or “needs analysis”.
A gap analysis generally consists of five steps: (1) reviewing a current (as is) system; (2) determining the
requirements of the proposed (future) system and (3) comparing the two in order (4) to determine the
implications and (5) requirements in getting from one state (as is) to the other (future state). Key gaps
identified in the observing capabilities will result in proposals for activities to fill these gaps, reflecting
priorities and taking account of the resources available (see also: Guidelines on the Role, Operation and
Management of National Meteorological and Hydrological Services (WMO-No. 1195)).
3.

THE ROLLING REVIEW OF REQUIREMENTS

The Rolling Review of Requirements (RRR) described in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2.2.4., is used to compare user observingational requirements
with the capabilities of present and planned observing systems to satisfy them. The process consists of four
stages:
1.

A continuous review of user requirements for observations;

2.

A continuous review of the observing capabilities of existing observing systems and of
available or emerging technological opportunities;

3.

A Critical Review of the extent to which the capabilities (2) meet the requirements (1);

4.

A Statement of Guidance based on (3).

The RRR process will continuously issue new Statements of Guidance to be implemented in the
management of national observing systems. It is a process directly linked to the Act step of the PDCA cycle.
The relationship between the RRR process and PDCA cycle is shown in the figure below.
ELEMENT: Picture inline fix size
Element Image: 1165_Annex 6.pdf
END ELEMENT

The Rolling Review of Requirements and the Plan-Do-Check-Act cycle
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7. GUIDANCE ON WIGOS DATA PARTNERSHIPS – PART I
7.1

INTRODUCTION

WIGOS provides a framework for WMO to define and manage weather, water, climate and other
observations required for WMO Programmes and to support the broader interests of WMO Members. With
an Earth system perspective, WIGOS is designed to manage observations from a diversity of surface- and
space-based observing systems across physical domains. These observations are acquired by a variety of
players with the aim of providing an integrated, composite set of observations accessible to many users and
are suitable for many service and science applications. An integrated and comprehensive set of
observations across the atmospheric, terrestrial and oceanic domains is necessary to support the range of
important national and global issues such as climate change, sustainable development, and human and
ecosystem health.
The implementation of WIGOS is initially focused on the integration of existing WMO Observing Systems,19
which are predominantly, though not exclusively, operated by National Meteorological and Hydrological
Services (NMHSs) and their established partners. However, WIGOS also encourages and enables the
integration of observations from new partners such as other governmental and non-governmental
organizations, research institutes, volunteer networks, the private sector and individual citizens. It is known
that useful observations of Earth system variables are being collected by these stakeholders, but their
incorporation into WMO observing systems has been constrained by the lack of an integrating framework
and by a variety of technical barriers. WIGOS now offers the framework and tools to enable these
observations to be integrated, thus contributing more effectively to national and global interests.
The implementation of WIGOS also presents an opportunity for Members to better coordinate and
strengthen their national observing capabilities in support of their national priorities. WIGOS provides tools
for the analysis of observation needs and gaps, and encourages NMHSs and other observing system
operators to coordinate their efforts to address them. On behalf of Members, NMHSs promote and
facilitate the adoption of WIGOS in their countries, and other observing system operators are invited to
explore this opportunity with them.
7.2

PURPOSE AND SCOPE

This chapter is Part 1 of Guidance on WIGOS Data Partnerships with additional material to follow. It
provides guidance on integrating observations from non-NMHS sources into WIGOS and addresses the
mutual benefits of data sharing and the challenges associated with such integration. It also highlights the
roles and expectations of NMHSs in encouraging and facilitating the integration process.
This Part focuses on surface-based meteorological observations, although the principles and general
guidance are broadly applicable to other types of observation. This initial focus was chosen because surface
meteorological stations are considered to be the most numerous and widely available sources of additional
observations and can, therefore, enhance overall national (and in turn global) observation sets. In parallel,
several WMO communities (such as the Global Atmosphere Watch (GAW), the Global Cryosphere Watch
(GCW), the Global Climate Observing System (GCOS) and the Joint WMO/IOC Technical Commission for
Oceanography and Marine Meteorology (JCOMM)) Global Ocean Observing System (GOOS) are leading the
integration of related observations into WIGOS, including the incorporation of observations from partner
organizations.
These include: the Global Observing System (GOS), the observing components of the Global
Atmosphere Watch (GAW) and the Global Cryosphere Watch (GCW), the World Hydrological Observing
System (WHOS), and WMO contributions to co-sponsored systems (Global Climate Observing System
(GCOS), Global Ocean Observing System (GOOS), Global Terrestrial Observing System (GTOS)), the
Global Framework for Climate Services (GFCS) and the Global Earth Observation System of Systems
(GEOSS).

19
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INTENDED AUDIENCE

While primarily intended to support NMHSs in their national implementation of WIGOS, this chapter is
relevant to both NMHS and non-NMHS audiences.
Sections 7.5 and 7.6 are intended primarily for Permanent Representatives with WMO, NMHS Directors,
and senior managers serving as the national promoters and implementers of WIGOS. These sections
contain the principles and general guidance for establishing and maintaining partnerships with operators of
observing systems. Those principles are also of relevance to non-NMHS organizations considering a data
partnership with their NMHS.
Section 7.7 is intended primarily for NMHS Observing System Managers in their role as technical leads and
facilitators of national WIGOS implementation. This section provides technical guidance on how to
integrate observational data from other sources in compliance with the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160). This section is also of relevance to technical managers from
non-NMHS organizations enabling them to understand the technical implications of sharing their
observational data with an NMHS.
7.4

EXPLANATION OF TERMS

Within WIGOS, “observations” and “observational data” refer to the result of the evaluation of one or more
elements of the physical environment. These terms include observational metadata – descriptive
information about observations that is needed (a) to assess and interpret the observations or (b) to support
the design and management of observing systems and networks. Observations and metadata may come in
paper or electronic format, but now the terms predominantly refer to electronic data handled by
information and communication technology (ICT).
In this publication, “non-NMHS observational data” refers to observations and metadata that are collected
by organizations outside an NMHS. “Non-NMHS operators”, “non-NMHS providers” and “partners” refer to
the organizations or individuals outside NMHSs that operate observing systems or networks. The nature of
the relationship between an NMHS and a non-NMHS operator can vary widely, from a partnership for
mutual benefit to a commercial contract, however, the generic term “partnership” is used in this
publication to cover the full range of such relationships.
7.5

PRINCIPLES

7.5.1

Data sharing for mutual benefit

Integrating observations from diverse sources into WIGOS supplements NMHS observations and ultimately
leads to better NMHS services and broader benefits for Members. Yet there must also be incentives for
non-NMHS operators to share their observations with an NMHS and potentially with the international
WMO community. A key principle of successful and sustained observation partnerships is the recognition of
mutual benefit based on common organizational interests and strengthened collaboration.
7.5.1.1

National Meteorological and Hydrological Services

National Meteorological and Hydrological Services are typically supported by their national governments in
establishing and operating an observing system to carry out their core mandate. Depending on the national
situation, the NMHS is often responsible for weather and climate observations, and may also be
responsible for hydrologic, ocean, and other observations. The increased demand for hydrometeorological
services and products at ever finer spatial scales has led to a growing demand for spatially denser and more
integrated observations across these domains. At the same time many NMHSs are facing increasing
logistical and economic challenges in supporting their current observing systems, and they may be unable
on their own to deploy observing networks that meet those new requirements. In this context, it is logical
for NMHSs to look to other operators as sources of observational data. More broadly, Member
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governments are continually seeking more cost-effective approaches to meeting their needs, including
opportunities such as WIGOS to maximize the value of existing national observing capabilities.
The overarching goal in integrating more observational data within WIGOS is to keep pace with user
expectations and to improve the quality and value of Members’ services, products, and science. Beyond
national interests, there is also the broader goal of improving the quality of global services and science
through the international exchange of observational data across WMO. In this context, the incentives for
NMHSs to enter into observational data partnerships include:
(a) Filling observation gaps:
(i)

Increasing the density and timeliness of observations especially in high-impact
locations or observation-sparse regions, or for parameters not observed by the
NMHS;

(ii) Improving access to real-time observations of current conditions for situational
awareness and nowcasting;
(b) Cost-efficiency:
(i)

Gaining access to observations at no or low cost;

(ii) Gaining access to observing sites with power and communications infrastructure;
(iii) Gaining access to non-NMHS secure and monitored observing sites (for example, to
prevent vandalism);
(iv) Reducing infrastructure and operating costs through contracting out of station
operations;
(c) Strengthening national observing capabilities:
(i)

Establishing a more complete and robust national observing system to support a wide
diversity of NMHSs and other national applications;

(ii) Improving observation quality assessment and quality control by using redundant
and/or diverse sources of observations;
(iii) Raising the overall quality and reliability of national observations through outreach to
non-NMHS operators, training, promotion of standards and, potentially, national
policies or regulations;
(d) Strengthening NMHS leadership and visibility:
(i)

Exercising and demonstrating national leadership through broad engagement and
coordination, including with the general public;

(ii) Strengthening the commitment of NMHSs and the effectiveness of their mission;
(iii) Reducing complaints or criticism, through active engagement with other
organizations and the general public.
7.5.1.2

Non-NMHS operators

Non-NMHS operators have invested in observing systems to meet the specific needs of their organizations
or for other reasons. Many also recognize that observations may benefit the broader community. NonNMHS operators may include other governmental organizations, research institutions, the commercial
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sector, academia, voluntary organizations and private citizens. The needs of these operators vary widely
depending on the type of organization and its needs. Consequently, the incentives to share observational
data with NMHSs or internationally with WMO Members are also very diverse.
The incentives for non-NMHS operators to enter into observational data partnerships include:
(a) Operational requirements:
Observational data that are shared with NMHSs and WMO improve the weather, water and
climate products and services that support their operational needs or interests;
(b) Access to other observations:
Observational data are provided to NMHSs in order to leverage access to a larger pool of
observations from other national sources, or to access the global observational data
exchanged among WMO Members;
(c) Business opportunity:
The commercial sector wishes to sell or license observational data to NMHSs for profit or
for cost recovery;
(d) Association with a public-good programme:
The visible contribution of observational data to a recognized national or international
public-good programme lends significant credibility to many observing programmes and is
frequently leveraged to justify funding;
(e) Quality assurance and observational data management:
Observational data are provided in exchange for authoritative quality assessment by the
NMHS, and/or for long-term preservation in climate archives;
(f)

Technical support:
Observational data are provided in exchange for authoritative guidance and assistance
from the NMHS in technical matters such as equipment, station configurations, standards,
calibration and maintenance;

(g) Volunteerism:
Observational data are provided by organizations or citizens as a contribution to the public
good or for scientific record;
(h) Operational support:
Organizations seek to transfer station operations to NMHSs in cases where they may have
resources to buy equipment, but have no technical capability to operate it.

Many observational data partnerships are voluntary and rely on the mutual interest and goodwill of the
participants to make the partnership work. Nevertheless, well-documented agreements to define and
manage the partnership are common and are highly recommended. These arrangements can vary greatly in
content, formality and enforceability, ranging from best-effort Memorandums of Understanding to more
formal Letters of Agreement or legally binding contracts. Section 7.6.4 – Establishing and sustaining
observation partnerships – provides more details.
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WIGOS observational data quality

Quality is one of the most frequently expressed concerns about observations from non-NMHS sources.
Knowledge of the quality of observations is an important factor in the credibility and authority of NMHS
and WMO products and services, so the use of other observational data without sound knowledge of the
collection and processing procedures is considered by many as a risk to the overall quality of NMHS and
WMO Programmes.
WMO has historically used a “controlled and documented quality” approach to observational data quality.
Quality is managed through well-defined, end-to-end technical standards and recommended practices to
which NMHSs and other operators are expected to adhere. Thus quality is controlled through a rigorous
process. Many non-NMHS operators are unaware, unable or unwilling to adhere to WMO quality
requirements as they are often considered too stringent or expensive for their internal needs. As a result,
the real quality of much non-NMHS observational data is largely unknown.
On the other hand, there are many non-NMHS organizations that operate well-controlled systems to high
standards and provide high-quality, well-documented observational data, for example for aviation, road
weather, wind energy, climate and hydrological applications. Some organizations also operate under the
ISO/IEC 17025:2005 standard (General requirements for the competence of testing and calibration
laboratories) to satisfy their business requirements. Another example of an observational data quality
standard is Quality Assessment Using METEO-Cert – The MeteoSwiss Classification Procedure for Automatic
Weather Stations (Instrument and Observing Methods Report No. 126) which is applied to non-NMHS
operators’ stations at the time of inspection.
To address the issue of observational data quality, WIGOS has adopted an approach based on the principle
of documented known quality. This approach seeks to maximize the descriptive metadata associated with
an observation in order to allow the user to understand how the observational data was produced and to
assess its appropriateness for the intended application. The user, for example, will be able to assess
whether an observation meets aviation standards or is suitable for long-term climate monitoring.
This approach is adaptable to a range of observing systems and practices, and accommodates the realworld variability of observational data from different observing system operators. This is especially helpful
in supporting operators where compliance with equipment and operating standards is uneven or lacking.
The approach also supports the informed use of the same observations for multiple applications. The
principal tool for supporting the “known quality” approach is the WIGOS Metadata Standard (WMO-No.
1192) (see also 7.7.2 below).
7.5.3

Roles and responsibilities

The successful integration and use of observations from multiple sources require collaboration and
coordinated activities across several entities within WIGOS. These include NMHSs, regional associations,
Regional WIGOS Centres (RWCs) and the non-NMHS partners that contribute data to WIGOS.
7.5.3.1

National Meteorological and Hydrological Services

As national authorities for weather, water and climate information, NMHSs have a national leadership role
in the continued improvement of national observing capabilities that build on WIGOS principles, practices
and procedures.
The principal role of NMHSs with respect to non-NMHS observations includes:
(a) Leading the implementation of WIGOS at the national level through the development of a
National Observing Strategy and a National WIGOS Implementation Plan;
(b) Managing the assignment of WIGOS Station Identifiers for national stations;
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(c) Engaging and encouraging national non-NMHS operators to contribute their observations
to a consolidated pool of observational data for the benefit of all at the national, regional
or global level;
(d) Articulating and exploring with non-NMHS operators the benefits of contributing and
sharing their observational data with NMHSs and WMO Programmes;
(e) Developing and maintaining agreements with non-NMHS operators using suitable
mechanisms (such as Memorandums of Understanding or contracts) which articulate the
benefits of the partnership and specify the roles and responsibilities of the participants;
(f)

Encouraging and supporting the use of WIGOS standards (such as the WIGOS Metadata
Standard) and tools (such as OSCAR/Surface) to the greatest possible extent for national
observations;

(g) Assessing the relevance, quality and sustainability of non-NMHS observations to support
national and global programmes;
(h) For observations of high global value, helping non-NMHS operators to be compliant with
the WIGOS Metadata Standard to enable metadata compatibility;
(i)

Supporting outreach and training related to WIGOS, for instance, on WIGOS standards,
recommended practices and procedures and mechanisms for observational data
exchange;

(j)

Supporting effective observational data management and/or observational data sharing;

(k) Encouraging and supporting the implementation of adequate cyber security mechanisms.
7.5.3.2

Regional associations and Regional WIGOS Centres

Regional associations and Regional WIGOS Centres are uniquely positioned to support WIGOS
implementation beyond national borders.
The principal role of regional associations with respect to non-NMHS observations includes:
(a) Managing the Regional Basic Synoptic Network (RBSN) and the Regional Basic
Climatological Network (RBCN) and their transition to a Regional Basic Observing Network
(RBON);
(b) Identifying issues and opportunities of regional importance where cross-border
coordination of non-NMHS observations would be beneficial (for example, across
international watersheds; see La Plata Basin WIGOS-Southern South America (WIGOSSAS case study));
(c) Establishing regional/subregional coordination mechanisms to support cross-border
WIGOS activities, including the coordination of observational data from non-NMHS
sources, and, potentially, coordinating the response to observational data issues and
incidents identified by the WIGOS Data Quality Monitoring System (WDQMS).

In addition, Regional WIGOS Centres will play a critical role in advancing the implementation of WIGOS
within their region (or subregion) and will provide regional coordination and technical support to Members.
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Non-NMHS partners

The contribution of observations by non-NMHS organizations is generally voluntary, but partners are
expected to support an effective WIGOS. National Meteorological and Hydrological Services are
encouraged to support non-NMHS partners in performing their role.
The principal role of non-NMHS partners includes:
(a) Identifying and sharing observations of relevance to meet national needs and support
national priorities, and potentially sharing observations internationally;
(b) Providing WIGOS metadata to ensure the appropriate use of the observations;
(c) Maintaining WIGOS metadata up to date via OSCAR/Surface, in collaboration with NMHSs;
(d) Developing and maintaining an agreement with NMHSs (or other collaborating
organizations) which articulates the benefits of the partnership and specifies the roles and
responsibilities of the participants;
(e) Implementing to the greatest extent possible NMHS, national and WMO standards and
recommendations regarding the collection of observations and data management.
7.6

GENERAL GUIDANCE

7.6.1

Non-NMHS observational data of relevance to WIGOS and national
observing systems

The overall aim of gaining access to observational data from non-NMHS sources is to increase the number
of relevant observations to support Members’ and WMO Programmes. But what kind of observational data
should be sought and what factors should be considered in assessing non-NMHS observational data
opportunities?
7.6.1.1

WIGOS requirements

The observational requirements to support WMO Programmes are established through the Rolling Review
of Requirements (RRR), and critical gaps in the observing system are identified in Statements of Guidance.
For Members, the key reference for WIGOS observational requirements and systems is the Observing
Systems Capability Analysis and Review tool (OSCAR).
The OSCAR/Requirements database is the official repository of requirements for the observation of
geophysical variables in support of all activities of WMO and its various co-sponsored programmes. The
database provides a listing of the observational requirements for all WMO application areas as listed in the
Manual on the WMO Integrated Global Observing System (WMO-1160). The database also provides a
description of geophysical variables, as well as minimum and desirable figures for the uncertainty of the
measurement, resolution, frequency and timeliness.
The OSCAR/Surface module is the official repository of WIGOS metadata for all surface-based observing
stations and platforms registered with WMO. The module provides a description of the observing sites
(through WIGOS metadata) and an interactive map to display the geographic location of those sites. It is
mandatory that stations be registered in OSCAR/Surface for observations to be exchanged internationally.
These tools may also be used to support assessments of the adequacy of existing observing systems to
meet the needs of specific application areas, and to identify parameter and geographic gaps. Future
releases of OSCAR are planned to include some level of automated analysis tool to provide further
assistance with such assessments.
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National observational requirements

WMO Members frequently have observational requirements beyond those specified in OSCAR in order to
support national programmes and priorities. Observations are typically required to provide more
geographically-detailed information or to support applications of high national impact such as those
concerning agriculture, transport and flood forecasting. The requirements are driven by the needs of the
specific application, the local environment and climatology, and by the national relevance of the
application.
National or local observational requirements may or may not be formalized, but local relevance is often an
incentive for non-NMHS organizations to establish their own observing capabilities – for instance, for
agriculture or water management agencies. As a result, existing non-NMHS observing systems are often
already well aligned with national or local interests and likely to be of high relevance to the NMHS as well.
Such observations may also help address gaps in WMO requirements, and the opportunity for international
exchange of these data should be sought. Citizen-operated or other stand-alone observing sites may also
supplement the observations from more formal institutional partners.
7.6.2

Data use and sharing

As signatories to the WMO Convention, Members of the Organization have committed to “facilitate
worldwide cooperation in the establishment of networks of stations for the making of meteorological
observations as well as hydrological and other geophysical observations related to meteorology” (From
Basic Documents No.1, Convention of the World Meteorological Organization, Article 2 (a)).
Also, through their adoption of Resolution 40 (Cg-XII) they have committed to “broadening and enhancing
the free and unrestricted international exchange of meteorological and related data and products”, and
through Resolution 25 (Cg-XIII) to “broadening and enhancing, whenever possible, the free and unrestricted
international exchange of hydrological data and products, in consonance with the requirements for WMO’s
scientific and technical programmes”. Resolution 60 (Cg-17) further extends these principles to the
exchange of climate observational data to support the Global Framework for Climate Services (GFCS).
Alongside these long-standing commitments, WMO Members also approved the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160), which in its Annex 2.1 lists the observing network
design principles. Principle 9 explicitly states that observational data should be made available to other
WMO Members: “Observing networks should be designed and should evolve in such a way as to ensure
that the observations are made available to other WMO Members, at space-time resolutions and with a
timeliness that meet the needs of regional and global applications.”
It is clear, therefore, that the case for increasing the amount of observational data that is shared is very
strong, and is indeed the underpinning infrastructure on which the services of NMHSs are built. It is also
clear, however, that there remain significant barriers to the free exchange of observational data. A
foundational principle of WIGOS is to expand the global observing systems beyond those historically
operated by NMHSs and to include networks operated by other entities, public as well as private. These
additional networks may operate under a wide range of data policies:
•

Some governments have committed to releasing taxpayer-funded data under an open
licence, either through the auspices of an Open Data Charter or through an equivalent
instrument. This simplifies the use and exchange of data, including observational data,
from these sources because there are few restrictions on use or reuse.

•

Private operators are increasingly offering their observations (typically surface-based
observations, GPS-Radio Occultation and aircraft data) to NMHSs for use in the generation
of products and services. The license terms are typically more restrictive than those in the
above category and they may not allow onward sharing and exchange. Members are
encouraged to seek licence terms that support at least Members’ obligations regarding the
exchange of observational data and, wherever possible, permit the open or broadest
exchange.
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There has been a significant increase in the amount of observational data generated by
private citizens in recent years. Data policies are often imposed by the operators of the
data portal to which the individual chooses to submit their observations (for example, the
UK Met Office WeatherObservationsWebsite (WOW), also used by the Australian Bureau of
Meteorology). The sharing of these observational data amongst NMHSs can be
challenging, however the observations are often free to view and download via the web.

As NMHSs consider how best to implement WIGOS in their national context, a comprehensive assessment
should be conducted to understand what observational data could be available to support national
interests and priorities. This could then shape a national Implementation Plan to use existing partnerships,
create new partnerships where necessary, and ensure that the benefit of these observations can be
realized.
7.6.3

Legal considerations (liability)

Many non-NMHS operators that contribute observations to NMHSs or WMO Programmes do so for the
public good on a voluntary and best-effort basis. In general, these contributing organizations expect that
they will not incur any legal risks as a consequence of any incorrect or missing observations. This is
considered a reasonable expectation and should be a principle supported by NMHSs. For instance, the
operator of a Voluntary Observing Ship should not risk a legal claim for third-party liability in the event that
inaccurate or missing observations were a contributor in some way to a marine incident. If voluntary
contributors of observational data were required to assume legal risks from their observations, this would
limit their willingness to contribute and consequently reduce the benefits to all.
The WIGOS metadata will help users to assess the limitations and appropriate uses of observational data,
while NMHS quality control procedures and the WIGOS Data Quality Monitoring System will seek to identify
issues with the quality and the availability of observations. But the risk of faulty decision-making and legal
action as result of flawed observational data provided by an external operator is still possible.
Most Members, their NMHSs and other governmental organizations are protected from such liabilities by
national regulations. This immunity, however, cannot normally be transferred to non-governmental
organizations, so NMHSs should seek to find mechanisms within their national laws to reduce the risk of
liability for non-governmental partners, in order to obviate this potential barrier. For data that may be
acquired and subsequently distributed by the NMHS through a partnership agreement, it may be possible,
through the agreement, to transfer those risks to the government or to otherwise limit the risks for
external partners.
There is a second dimension to liability to be considered in observational data partnerships. Participants
may wish protection in the event that an action by one participant causes damage to the other, for
instance, physical damage to equipment. Between agencies of the same government these risks are often
assumed by the participants, or mechanisms for recourse are clearly defined in advance in a partnership
agreement. For partnerships with non-governmental operators, clear definitions and limitations of liability
should be included in the agreement, although NMHSs may wish to consider liability only in the event of
misconduct or wilful negligence (versus accidental damage) in order to minimize barriers to cooperation.
For example, MeteoSwiss has successfully incorporated issues of liability in the Terms and Conditions of its
agreements with its non-NMHS partners.20
7.6.4

Establishing and sustaining observation partnerships

Section 7.5 identifies mutual benefit as a core principle and summarizes the incentives for NMHSs and
other operators to enter into a partnership. While observational data provided by partners are often
thought to be free or low cost, NMHSs will nevertheless have to consider the value, internal costs and

http://www.meteoswiss.admin.ch/home/measurement-and-forecasting-systems/land-basedstations/automatisches-messnetz/partnernetze.html
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sustainability of such arrangements. Similarly, commercial observations will raise questions of value for
money, restricted-use licensing and sustainability.
The Australian Bureau of Meteorology (BoM) has developed a framework for the incorporation of nonNMHS observations into their operations. The framework includes a practical step-by-step process to
assess, approve and manage these observational data. A summary of this process is presented in the annex
to this chapter.
The process is relevant for NMHSs seeking observations from non-NMHS sources, as well as for NMHSs that
are approached by non-NMHS operators offering their observations.
7.6.5

Commercial arrangements

An alternative mechanism to acquire observations from non-NMHS sources is through supply arrangements
with the commercial sector. These are formal contractual agreements, in contrast to the cooperative
arrangements with voluntary partners. Commercial arrangements may be developed with companies
whose primary business is selling meteorological observations and services, or with companies that collect
meteorological observations to support their own business activities (for example, transportation,
agriculture, dam operations) and then offer to sell them as a supplemental source of revenue. The
commercial sector can have strong technical capabilities and can often be more agile than governmental
organizations in offering modern observing technologies, so it may be an attractive option for establishing
or enhancing observing capabilities. A commercial arrangement may be for observational data only (i.e. a
“data buy”) or may include more comprehensive services such as the supply of observing equipment,
installation and maintenance, quality assurance and observational data management.
Should NMHSs choose to use a commercial arrangement, the following should be considered.
7.6.5.1

Purpose of the network

Commercial networks may be developed independently or collaboratively. Independent networks are set
up for a specific business purpose by the commercial operator that is not connected to the NMHS. For
example, a beverage bottling company may develop a network to monitor the availability, quantity and
quality of the water they sell. They may be willing to share their observational data with the NMHS, but
may not consider any additional technical requirements such as the WIGOS Metadata Standard. They may
also impose restrictions on use and redistribution of the data. The NMHS generally incur little or no
implementation or operational risk, but the risk of data availability can be high if the business requirement
of the operator is not sustained, or if release of the observations negatively impacts a commercial
advantage.
Collaborative networks are set up to meet the specific technical and operational needs of the NMHS, while
leveraging the infrastructure and technical capabilities of a commercial partner to obtain observations in a
more cost-effective fashion or with less implementation or operational risk for the NMHS. These
collaborative networks can, therefore, more easily meet WIGOS requirements. For example, a private
company may already have sites, telecommunications infrastructure and the technical capacity to develop
and operate an observing network to NMHS specifications. Collaboratively developing this network enables
a “data buy” arrangement for the NMHS. The risk of implementation and operation is transferred to the
private partner, while data quality can be monitored to meet NMHS specifications. Longer-term
agreements increase the sustainability of such partnerships for both parties.
7.6.5.2

Long-term value

When assessing the value of a commercial arrangement, the long-term costs to the NMHS must be
considered. These include the cost of establishing the capability within the NMHS itself, the duration of the
contract, any supplemental costs (for example, telecommunications, land lease) and ownership and
maintenance of the equipment at the end of the contract. The decision to proceed with a commercial
supply arrangement should be supported by a sound business case which examines all costs, risks and
comparative assessments of alternatives, if available. It is recommended that performance requirements
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(such as availability of observations, timeliness and quality) be specified in the statement of requirements.
In a commercial contract, enforceable penalties for non-performance may also be considered.
Guidance on the definition of requirements is under development as a collaborative effort between the
Association of the Hydro-Meteorological Equipment Industry (HMEI) and WMO.21
7.6.5.3

Ownership and use

A key consideration is ownership of the observational data and metadata, and any constraints on their use
and sharing. Often, the ownership and intellectual property rights of commercial observational data remain
with the company, and a licence is provided to use the observations for specific purposes. For instance, the
observations may be used internally by an NMHS to produce forecasts and climate analyses, but the
observational data itself may not be sharable with others, including other NMHSs. The value of sharing
observations in the national and international context is universally recognized, and Members are
encouraged to carefully consider the terms of commercial arrangements and whether they support WMO
Resolutions and data sharing principles.
The duration of the licence is also an important consideration when the commercial observations are to be
archived for the climate record. Data supply arrangements should specify the right to store and use the
data in perpetuity, not just for real-time use or for the duration of the supply arrangement. Similarly, if the
supply arrangement includes proprietary data management or data access tools, provisions to access the
data beyond the validity of the contract should be considered. Data formats and processing systems should
be built on open standards/open source to enable ongoing access to observational data and tools. It is
recommended that closed, proprietary formats and tools be avoided.
7.6.5.4

Sustainability

Because commercial contractual arrangements are normally of limited duration (for example, 5–10 years),
consideration should be given to the long-term sustainability of the observations, both to support current
NMHS operations and to maintain an uninterrupted climate record. Furthermore, the commercial providers
themselves may cease operation during the period of the contract, or may be unable or unwilling to renew
the contract at the end of the term.
To mitigate these risks, the following should be considered in the supply agreement:
(a) Mechanisms for the transfer of equipment to the NMHS at the end of the contract or at
the end of company operation;
(b) Long-term financial planning to sustain an observing capability beyond the current
contract, including periodic refresh of the technology;
(c) Upkeep of technical capability within the NMHS to ensure operation, maintenance and life
cycle management of equipment, where required;
(d) The commercial operator’s business environment in order to assess the risk that the
operator may suddenly modify the technical implementation, increase prices or cease
operations altogether.
7.6.5.5

Accountability

Public accountability for the quality and authority of observational data will normally rest with an NMHS,
even if it chooses to outsource the supply of data through a commercial arrangement. Careful
consideration should be given at the beginning of the commercial arrangement to the equipment
specification, quality assurance measures and oversight of the services to protect this public accountability.

21

see https://www.wmo.int/pages/prog/www/IMOP/IMOP-home.html
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TECHNICAL GUIDANCE

After agreement is reached between an NMHS and a non-NMHS partner, several technical matters need to
be addressed to enable the exchange and management of the observational data. These include the
assignment of WIGOS station identifiers, the collection and maintenance of WIGOS metadata, the technical
mechanisms for the exchange of observational data, data management and archiving and issues of cyber
security.
The WIGOS-related regulatory and guidance material does not address technical matters of data processing
and data management. However, technical matters of specific relevance to WIGOS observational data
partnerships are presented here for completeness.
7.7.1

WIGOS station identifiers

Guidance on the format and use of WIGOS station identifiers is provided in Chapter 2 of this Guide. In
general, Members issue identifiers to national stations, including those operated by entities outside the
NMHS. The NMHS has a coordination function in the management of station identifiers in order to avoid
confusion or duplication.
WIGOS station identifiers are mandatory for stations to be registered in OSCAR/Surface (i.e. for the data to
be exchanged internationally).
The structure of WIGOS station identifiers essentially provides for a limitless number of codes and is well
suited to supporting both NMHS and non-NMHS stations. Because there are no constraints on the number
of available codes, the new standard provides the opportunity to use a single, consistent station identifier
scheme across all observing systems in a country regardless of operator. This could unify and simplify the
tracking of national observing capabilities and could reduce the complexity of the supporting data
management and processing systems. National Meteorological and Hydrological Services should consider a
nationally-coordinated approach when WIGOS station identifiers are assigned, including to non-NMHS
operators.
The process for issuing station identifiers to non-NMHS stations is the same as for NMHS stations. NonNMHS stations that were previously registered in Weather Reporting (WMO-No. 9), Volume A, are migrated
automatically to OSCAR/Surface. Non-NMHS stations that were not previously registered must be
registered with a new WIGOS station identifier.
7.7.2

WIGOS metadata

The purpose of WIGOS metadata is to provide the details and history of local conditions, instruments,
operating procedures, data processing algorithms and other factors pertinent to the interpretation of
observations, as well as to the management of the station and observing programmes. As noted earlier,
WIGOS metadata are essential to support the WIGOS principle of “known quality”. Figure 7.1 summarizes
WIGOS metadata principles and content, and what is expected of Members.
ELEMENT: Floating object (Automatic)
ELEMENT: Picture inline
Element Image: 1165_7-1_en.ai
END ELEMENT

Figure 7.1. Overview of the WIGOS Metadata Standard
END ELEMENT

For observations to be exchanged internationally, metadata need to adhere to the WIGOS Metadata
Standard (WMO-No. 1192) and be registered in OSCAR/Surface. This requirement applies equally to
observations from NMHS and non-NMHS stations.
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The WIGOS Metadata Standard (WMO-No. 1192) is comprehensive, as it is designed to meet a broad range
of WMO operational and scientific requirements, and the scope of the information required to fully comply
with the standard is substantial. The effort required in collecting and maintaining this information is
significant and requires careful planning and resourcing. This may cause reluctance in some non-NMHS
operators.
To facilitate compliance, the WIGOS Metadata Standard has included a certain degree of flexibility:
(a) Optional elements which “should” (vs “shall”) be reported;
(b) Some mandatory elements may be reported as “inapplicable” or “unknown” with an
explanation as to why the information is not available.

These options can be used to maximize the international exchange of observations, although progress
towards complete metadata is always encouraged. National Meteorological and Hydrological Services can
play a key role in assisting observation providers in complying with the standard. Among the actions NMHSs
should consider with partners are:
(a) Raising awareness of the WIGOS quality principles, the WIGOS Metadata Standard, and
their benefits;
(b) Providing expertise and assistance to partners in the collection of WIGOS metadata,
including periodic review and update;
(c) Metadata entry and maintenance in OSCAR/Surface on behalf of the partner;
(d) Nominating the partner as a station contact in OSCAR/Surface for a defined set of
stations.

The international exchange of observations may not be possible for reasons of quality, reliability or data
ownership, or there may not be a strong international demand. For instance, observations from a national
energy company might be made available for internal use by the NMHS to support national forecast
products, but they might not be authorized for redistribution outside the NMHS. Even if it is not desirable
or feasible to exchange observations internationally, NMHSs and observing partners are still encouraged to
follow the WIGOS Metadata Standard as a consistent tool for a coordinated national observing system and
to develop its use among non-NMHS operators to the extent possible.
When the international exchange of observational data is not planned, NMHSs can assist their partners in
the national exchange of observations with an initial sub-set of WIGOS Metadata Standard elements, which
over time may grow to become fully compliant and eligible for international exchange. This approach will
increase overall compliance and awareness of the standard, facilitating the international exchange over
time.
In assessing what initial sub-set of WIGOS Metadata Standard elements may be appropriate for national
applications, it is useful to consider the different uses of observations and the varying levels of quality
required of each application: observational data for a safety-critical use (such as aviation) or climate
monitoring, for example, require a much higher level of quality.
7.7.3

OSCAR/Surface – WIGOS metadata entry and maintenance

A key responsibility of WIGOS observing system operators is to supply and maintain accurate WIGOS
metadata in the OSCAR/Surface database. Typically, NMHSs are the authorized users of OSCAR/Surface
(through their National Focal Points) and will undertake this responsibility for NMHS stations. Data entry
and maintenance may be through the OSCAR/Surface web interface or through a machine-to-machine
interface for NMHSs with existing metadata management systems.
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In the case of non-NMHS observing sites, it is expected that the NMHS will take responsibility for
maintenance of metadata in OSCAR/Surface on behalf of partners. The National OSCAR/Surface Focal
Points will have the training and expertise to manage OSCAR/Surface metadata and are best positioned to
ensure the accuracy and coherence of these metadata for national observing capabilities. At present, there
are no defined standards for the accuracy of WIGOS metadata (a possible future development), so National
OSCAR/Surface Focal Points are encouraged to work with partners to strive for the highest achievable
accuracy to support the intended use of the observations. For instance, long-term climate monitoring
requires greater accuracy and completeness of metadata than Numerical Weather Prediction. The regular
review and update of non-NMHS station metadata in OSCAR/Surface should be an integral part of
agreements with partners.
7.7.4

Mechanisms for the exchange of observational data

Once station identifiers and metadata have been established, the actual transfer of observational data can
occur. To support the principle of mutual benefit, the technical mechanisms for the exchange of
observational data should be bidirectional, so that:
–

NMHSs receive observations from partners;

–

NMHSs provide access to observations. Ideally the observations made available by the
NMHSs result from the consolidation of observations from many suppliers, which have
been quality assessed, are presented in a consistent format, and are offered through
interfaces based on standards.

In this context, the WMO Hydrological Observing System (WHOS) is intended to provide an additional
capability as a federated resource for National Hydrological Services. This System is built around two
fundamental components: service providers and service consumers. Although service consumers can
directly connect with service providers to request and receive observational data and products, a third
component, a service broker, is introduced to facilitate discovery and access across different service
providers by offering mediation services. The WMO Hydrological Observing System provides advanced data
access and analysis capability through web services that use standardized data formats and service types,
together with common formats and services, with the aim of improving interoperability between clients
and server interfaces.
The exchange of data involves two elements: (a) the exchange format, and (b) the data access mechanism.
7.7.4.1

Exchange format

The WMO Information System (WIS) defines standards for the discovery and operational exchange of data
among WMO Members (for example, the WIS Discovery Metadata standard, Table Driven Code Forms).
However, these standards are quite complex, unique to WMO, and are not widely used by non-NMHS
organizations. Instead, there are many formal and de facto standards for data exchange with partner
organizations that are commonly used because of their ease of use, practicality, and wide acceptance
across numerous communities. Such standards range from the manually-initiated exchange of simple
Comma-separated Values (CSV) files to fully automated, dynamic queries through geospatial web services.
Given the diversity of partners and technology environments, there is no firm guidance on specific
standards or tools, and the choice of exchange format may depend on the telecommunications protocol
being used. Ideally an exchange format should be:
–

Open: based on open, non-proprietary, industry-wide standards;

–

Portable: able to operate on any platform or operating system;

–

Stable: with a large user base/community which will encourage long-term stability and
availability;
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Self-describing: the format and content are fully described in the exchanged file.

Common formats used for the exchange of hydrometeorological data today include, but are not limited to:
–

Web form – manual input of data on a website or smart phone app;

–

CSV – Comma-separated Values;

–

XML – for example, Open Geospatial Consortium (OGC) Observations and Measurements,
WaterML2, or other derivatives of the OGC Geography Markup Language (GML);

–

JSON – JavaScript Object Notation;

–

NetCDF – Network Common Data Form;

–

HDF – Hierarchical Data Format.

The use of open, non-proprietary exchange formats facilitates vendor-neutral and multi-application access
whether off-the-shelf tools or custom solutions are used. For example, the open source Geospatial Data
Abstraction Library (GDAL) provides read/write/translation capability for hundreds of formats for both
raster (model output, satellite imagery) and vector (alerts, observations) data. The Geospatial Data
Abstraction Library also provides support for numerous data access and visualization tools, both open
source and commercial.
The use of open exchange formats with wide vendor and community support is encouraged as it reduces
the barriers to hydrometeorological data and to new information communities.
7.7.4.2

Data access mechanisms

Regardless of the exchange format, the transfer of data requires an upload and/or download mechanism.
The ubiquity of the Internet has provided a telecommunications backbone that lowers the barriers to data
transfer, but there is still a range of access mechanisms of varying sophistication and complexity. The
desirable characteristics of data exchange formats (open, portable, stable, etc.) are equally applicable to
data access mechanisms.
Common data access mechanisms for meteorological data exchange include, but are not limited to:
(a) Human interface:
(i)

Data entry on a web form (desktop or phone app);

(ii) File transfer by email attachment (manual transfer);
(iii) File transfer via neutral data-sharing service (for example, iCloud, Dropbox);
(b) Machine-to-machine interface:
(i)

File transfer by email attachment (automated send);

(ii) Automated download (data “pull” from Secure File Transfer Protocol (SFTP) or Web
Accessible Folder (WAF) sites);
(iii) Automated subscription service (event-driven “push” of data from the provider);
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(iv) Geospatial web services (dynamic, timely access through client/server environment
and tools) based on international standards (OGC, ISO). 22

Like the choice of exchange formats, the choice of access mechanisms depends on the technical
environments of the NMHS and its partner, and whether the access will be machine-to-machine or through
human interaction. The choice should also be made bearing in mind the operational reliability and
timeliness of the transfer, for instance, to meet global Numerical Weather Prediction (NWP) cut-off times
of <2–3 hours. In general, automated transfer by email attachment is not recommended because of
frequent issues with reliability (for example, emails not being sent, not received, blocked or misplaced by
email filters). Furthermore, the use of secure transmission protocols (for example, SFTP and Secure Shell
(SSH)) is recommended to reduce security vulnerability (see section 7.7.8 on cyber security). These
decisions need to be jointly made by the NMHS and its external supplier in order to enable and sustain a
secure operational data transfer.
7.7.5

WIGOS Data Quality Monitoring System

The Manual on the WMO Integrated Global Observing System (WMO-No. 1160), section 2.4, specifies that
Members shall ensure the quality control of WIGOS observations. This includes the application of real-time
quality control prior to the exchange of observations via WIS, and non-real-time quality control prior to
archiving. These requirements apply equally to observations from both NMHS and non-NMHS sources that
are to be exchanged internationally, and they are also highly recommended for observations that are to be
used only for national purposes.
Many NMHSs already have quality control procedures in place to support these requirements for their own
observations, and it is recommended that the same procedures be applied to non-NMHS observations for
consistency and to minimize the effort to maintain separate procedures and tools. Guidelines on quality
control procedures for observations from automatic weather stations are provided in the Guide to the
Global Observing System (WMO-No. 488), Appendix VI.2. Quality control considerations and procedures for
climate observations are described in the Guide to Climatological Practices (WMO-No. 100), sections 2.6
and 3.4. Quality Assessment Using METEO-Cert – The MeteoSwiss Classification Procedure for Automatic
Weather Stations (Instrument and Observing Methods Report No. 126) also provides useful guidance.
In addition to procedures applied by NMHSs, the WIGOS Data Quality Monitoring System (WDQMS) will
assist Members in the evaluation of the quality of observations. The Quality Monitoring Function operated
by global NWP or other Global Data Management Centres identify issues with data against predefined
criteria. Regional WIGOS Centres can then use the WDQMS Evaluation Function and Incident Management
Function to analyse these data issues and determine whether any of them should be regarded as an
incident. The RWC can then engage with the NMHS or other authorized body to ensure that the incident is
rectified in the most effective manner. Once an RWC is operational, the reports produced by the WDQMS
on the performance of all observations will be issued to all relevant parties.
The WDQMS makes no distinction between NMHS and non-NMHS observations. Regional WIGOS Centres
may have different procedures for NMHS- and non-NMHS- related incidents, and the incident management
mechanisms may vary from one partner organization to another. It is strongly recommended that
procedures for the management of data issues and incidents be included in an observational data
agreement.
7.7.6

Technical management of constrained-use observations

As noted earlier, there may be constraints on the use and sharing of non-NMHS observations. The specifics
of any constraints should be clearly defined in the agreement with the provider. It is very important that
these conditions be respected in order to maintain the reputation of the NMHS as a trusted partner, and to
ensure the willingness of external providers to contribute observations. Furthermore, a breach of the terms
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of an agreement may have legal consequences. Functionality within an NMHS data management system is
therefore required to manage observations with constraints.
The WIGOS Metadata Standard specifies two parameters under Category 9: ownership and data policy,
which can be used to detect observational data that require special consideration in processing (WIGOS
Metadata Standard (WMO-No. 1192), Chapter 7).
Parameter 9–01 – Supervising organization: a mandatory parameter providing the name of the
organization that owns the observation.
Parameter 9–02 – Data policy: a mandatory parameter that provides details relating to the use and
limitations of the observation, imposed by the supervising organization. This parameter currently defines
three observation policy conditions:
•

WMO Essential – Resolution 40/25 observations with no constraints on use
[WMO_DataLicenceCode = 0]

•

WMO Additional – Resolution 40/25 observations with constraints on use that need to be
researched through other documentation
[WMO_DataLicenceCode = 1]

•

WMO Other – Other observations with constraints not set by WMO policy
[WMO_DataLicenceCode = 2]

ELEMENT: Floating object (Bottom)
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Figure 7.2. The technical framework for the management of constrained data established by MeteoSwiss
END ELEMENT

These parameters enable constrained observations to be detected in the NMHS processing systems, but
these systems must also be able to interpret and use this information in accordance with the data policy of
the provider. The three WMO_DataLicenceCodes may be insufficient to adequately cover all the
observation policy variations across several partner organizations, so additional codes or internal tools may
be required to add precision to the processing flow. For example, MeteoSwiss has implemented a
hierarchical five-level framework that assigns an internal USE_LIMITATION_CODE to manage various levels
of constraints (see Figure 7.2). The hierarchical approach has facilitated the technical implementation: a
limited, but adequate, set of use cases is defined and constraints are applied progressively with the use of a
single USE_LIMITATION_ID code.
7.7.7

Archiving

Observations from non-NMHS sources are often used to support near-real-time applications and services,
but they may also offer opportunities to enhance the climate record.23 The Guide to Climatological
Practices (WMO-No. 100) outlines the basic principles and practices relevant for climate services, and
includes guidance on climate observations, stations and networks (Chapter 2) and on climate data
management (Chapter 3). Regarding non-NMHS observations, special attention should be paid to matters
of data quality, longevity of the observation record and long-term preservation and access, as well as to
matters of inter-comparability of observations. The WIGOS Metadata Standard is designed to capture

The climate record should be broadly interpreted in the context of this document as any form of
meteorological, oceanographic, hydrological, cryospheric or other observation with a time-series
component.
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information relevant to data quality and long-term inter-comparability, so attention to populating and
maintaining the metadata records for both NMHS and non-NMHS climate observations is paramount.
The technical management of observational data for archiving purposes also requires special consideration.
Observational data to support near-real-time applications are typically managed within an operational
database, and specific arrangements are normally required to transfer these data (including metadata) to a
separate climate data management system (CDMS) or to an International Data Centre. In archiving nonNMHS observations, it is important to be able to distinguish the different sources of data (through
metadata fields or through separate databases) as there may be significant differences in the quality of
data and metadata that could impact climate analyses and services. The subject of archiving externallysourced data will be covered in detail in the Manual on Climate Data Management planned for publication
in 2019.
The above applies to data available in digital formats, but it is important to bear in mind that much
historical data may exist only in hard copy (paper). Guidance on securing and archiving hard copy records
and images is provided in Guidelines on Best Practice for Climate Data Rescue (WMO-No. 1182).
7.7.8

Cyber security

Cyber security is an area of concern due to growing threats to the integrity, reliability and privacy of
information systems and data. The World Wide Web and, more recently, social networks have improved
cooperation among WMO Members and have also facilitated the exchange of information with many new
providers of observational data. Alongside these positive changes, however, an increasing number of cybersecurity threats are present everywhere the Internet. Because of its widespread use, the Internet has
unfortunately become a medium of choice for disseminating unwanted information and for launching
electronic attacks against organizations and their information assets. It is, therefore, necessary for NMHSs
to recognize these risks and to protect their information systems in order to maintain operational data
processing and to securely exchange information.
As all WMO Members are interconnected, it is essential that each Member take appropriate measures to
secure the exchange of its information and ensure that it will not be the cause of further security problems
within WIS.
Security standards, recommendations and best practices have already been adopted by a large number of
WMO Members for securing the exchange of information within WIS. The Guide to Information Technology
Security (WMO-No. 1115) outlines the basic concepts and principles of information security, and provides a
broad overview of the main information technology security components, processes and best practices.
The principles described in the Guide can be used to exchange data with non-NMHS providers in order to
ensure the consistency of security practices within the WMO community.
At the national level, cyber security requirements and implementation are increasingly being defined by
organizational or national authorities and, in general, NMHSs are expected to comply with such
requirements. The security requirements of non-NMHS organizations can vary widely and may sometimes
be in conflict with those of NMHSs. Access to observational data across firewalls is a common challenge as
organizations typically restrict external users’ access to their systems. A frequently-used solution is to
establish data repositories outside firewalls and to require the use of secure transmission protocols (for
example, HTTPS, SFTP, SSH).
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Annex. A model for non-NMHS observational data ingestion
The annex describes a generic model for the ingestion of observational data from non-NMHS organizations
into NMHS data systems.24 The model is schematically represented in Figure 7.3.
ELEMENT: Floating object (Automatic)
ELEMENT: Picture inline
Element Image: 1165_7-3_en.pdf
END ELEMENT

Figure 7.3. Non-NMHS observational data exchange model
END ELEMENT

PART ONE
Step 1: Decide the appropriateness of observational data for ingestion using a policy for selecting nonNMHS observational data based on five fundamental questions:
(a) Value – What are the benefits and value for NMHS and non-NMHS suppliers of
observational data?
The NMHS may assess value in three different areas: contribution to the network, quality
of the data and relationship with the data supplier. For example:
(i)

How the observational data are going to be used and to provide value (impact on
NMHS models, products and services);

(ii) The extent of the NMHS reliance on the observations (can the observations be
sourced elsewhere?);
(iii) Required observational data quality;
(iv) Influence of the prior relationship with the non-NMHS party;
Detailed questions about value may include:
(i)

Why do we want the information?

(ii) What do we need to know to judge the value of the information?
(iii) How do we know that the information is adding value (what is the key performance
indicator)?
(iv) Are the observational data filling a spatial or temporal gap in the current network or
are they providing redundancy?
(v) What is the quality of the observational data? (Will they satisfy the requirements of
particular users? If not, is there sense in the collection, archiving and quality control
of the observational data?)

24

This model has been developed, implemented and applied by the Bureau of Meteorology (Australia).
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(vi) Is there a risk in having too much observational data?
(vii) Can lower data quality be accepted in observation-sparse areas or where
observational data are critical to a product?
The value proposition may also be considered by the supplier of observational data. For
example, data suppliers recognize the key benefits of providing their observational data to
an NMHS:
(i)

It promotes access of their data to a much wider audience;

(ii) It enhances their own reputation by working in association with the NMHS;
(iii) Much value is potentially added to the data through assimilation into NMHS products
and services, particularly forecasting tools and models.
The final stage of the value assessment is to assign the observational data to a tier. This
will help with decisions concerning many data requirements, the nature of an agreement
and intellectual property rights.
A number of tools are needed at this stage of the decision-making process, including:
(i)

A policy for the value assessment;

(ii) User requirements that articulate the frequency, reliability and spatial distribution of
the data needed;
(iii) A network design that reflects the user’s spatial requirements for a particular type of
observational data;
(iv) Quality standards and criteria for the observational data for each tier;
(b) Metadata – Does the NMHS know enough about the observational data to make effective
use of them?
The supply and maintenance of metadata is crucial to the ongoing assessment of
observation quality by the NMHS. Consideration should be given to how often metadata
need to be updated by the supplier.
Metadata should be obtained for each tier, and the risk associated with lack of metadata
should be assessed. Appropriate storage, access and reporting of metadata and a
mechanism for external agencies to submit and update metadata records should be in
place.
(c) Restrictions – Can the NMHS use the observational data as it pleases? For example, are
there any terms of use? Are there any restrictions to intellectual property?
Some providers of observational data may place restrictions on redistribution or may
demand that data be only for NMHS internal use. These observational data can support
NMHS national products, but ideally NMHSs should encourage arrangements that are
consistent with open data principles and that permit broad sharing and reuse. Key issues
include:
(a) Standard Open Data Licence or other open source agreement;
(b) Understanding of the NMHS readiness to accept risk;
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(c) A priority rating on the value of the observational data.
(d) Implementation – Can the NMHS access and manage the observational data and
metadata?
Once the value and usefulness of the observational data has been determined, the next
question is their accessibility and the capacity of the NMHS to assimilate the observational
data into its system and use them.
For example:
(i)

Can the data be displayed?

(ii) Are there any restrictions?
(iii) Can the data be delivered securely?
(iv) Can the data be archived and can quality control of the data be implemented?
Key information required may include:
(i)

The format, volume and content of the observational data;

(ii) Transmission security;
(iii) Estimates of communications costs;
(iv) Estimates of integration costs.
(e) Agreement – Do the NMHS and its partner have the ability to manage the relationship in
the long term?
An agreement provides a consistent framework for:
(i)

Managing and monitoring the relationship;

(ii) An ongoing assurance of the required observational data quality (through
maintenance of metadata);
(iii) The longevity of the data supply arrangement.
It is important that both parties understand their mutual commitments and impact. Most
importantly, the agreement should include points of review and renewal to ensure regular
contact between the organization and the supplier and a healthy working relationship.

Step 2:

Assess and approve non-NMHS observational data for ingestion ensuring that:

(a) The requestor (for example, an NMHS data user) assesses the appropriateness of the
non-NMHS observational data using the above guidance;
(b) The NMHS evaluates the request for approval. This may involve a cost-benefit analysis
and a risk assessment.
The assessment may consider the following aspects:
(i)

Reliability of the source of observational data (particularly for operational use);
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(ii) Terms of use;
(iii) Metadata availability;
(iv) Compliance or compatibility with NMHS systems;
(v) Regimes for site inspections, validation and maintenance;
(vi) Data life cycle;
(vii) Cost of using observational data and of maintaining an ongoing relationship;
(viii) Observational data access and archiving;
(ix) Willingness to enter into formal agreements.

PART TWO
Step 3:
Develop an observational data supply agreement allowing the NMHS to mitigate identified
risks and to ensure the continued supply of data as negotiated.
PART THREE
Step 4:
Commence the technical ingestion and processing of non-NMHS observational data using
standard and approved methods for formatting and transporting data (in line with NMHS policies and
processes).
Step 5:
Manage the arrangement for the supply of observational data, including ongoing monitoring of
observational data quality, alerts, metadata updates, archiving (and retention) of observational data and
applications by the NMHS (informed by the use of classification schemes such as network tiering or flags).
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8. ESTABLISHING A REGIONAL WIGOS CENTRE IN PILOT MODE
8.1

INTRODUCTION

This chapter provides guidance on the establishment of a Regional WIGOS Centre (RWC) in pilot mode. The
overall purpose of RWCs is to provide Members and Regions with support and assistance in national and
regional WIGOS implementation and operational activities.
8.2

RATIONALE

The Seventeenth World Meteorological Congress decided that WIGOS, supported by WIS, was one of the
WMO strategic priorities for 2016–2019. Subsequently, concept development and initial establishment of
RWCs was identified as one of five priority areas for the WIGOS preoperational phase (2016–2019).
The Executive Council at its sixty-eighth session recognized the critical role that RWCs would play in
advancing the implementation of WIGOS at the regional level by providing regional coordination, technical
guidance, assistance and advice to Members and regional associations in accordance with the Technical
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Regulations (WMO-No. 49), Volume I, and the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160), which is Annex VIII to the Technical Regulations.
Regional WIGOS Centres will be working closely with data providers to facilitate primarily: (a) regional
WIGOS metadata management (OSCAR/Surface); and (b) regional WIGOS performance monitoring and
incident management (WIGOS Data Quality Monitoring System (WDQMS)). Chapters 4 and 9 of this Guide
provide more details on OSCAR/Surface and WDQMS, respectively.
WMO Regions differ in terms of WIGOS readiness, economic strength, cultural and linguistic characteristics,
and these differences need to be taken into account in establishing and operating their respective RWCs.
The Executive Council at its sixty-eighth session endorsed the concept note on establishment of WMO
Regional WIGOS Centres (hereafter referred to as “RWC Concept”), included as Annex 1 to this chapter, as
general guidance for regional associations. The RWC Concept outlines the basic principles for establishment
of RWCs and provides a clear specification of mandatory and optional functions.
8.3.

PROJECT DESCRIPTION

8.3.1

Objectives

Expected results of setting up an RWC in pilot phase include an assessment of the feasibility of
subsequently establishing a fully operational RWC and, based on the final project evaluation, a set of
recommendations on key aspects of such a centre, including institutional set-up, concept of operations and
strategy for long-term sustainability.
8.3.2

Terms of reference

The Terms of Reference (which should include the main WIGOS functionalities offered by the Centre) must
be defined; at a minimum, they must include the mandatory functions as specified in the RWC Concept (see
Annex 1 to this chapter); however, depending on available resources and the willingness of the Member
with primary responsibility for the RWC, one or more optional functions may be considered, for example,
assistance with regional and national observing network management, calibration support, education and
training.
8.3.3

Infrastructure

8.3.3.1

Basic infrastructure

In order to ensure a rapid start-up for the Centre, it would be desirable for the host country to make
available to the Centre, either permanently or on a temporary basis, adequate, secure, fully-equipped and
easily accessible premises. These premises must be supplied with water and electricity and must be
equipped with a reliable telecommunications system.
8.3.3.2

Technical infrastructure

The Centre must have adequate information technology facilities and infrastructure (work stations, highspeed Internet access, data processing and storage capabilities) needed for RWC mandatory functions.
8.4

RESOURCING

There is no funding for RWC operations in the regular WMO budget. The responsibility for funding the
establishment and operations of an RWC thus rests with the Member(s) involved. Suitable resources for
establishment and sustained operations of the Centre must be identified. The amount and nature of
resources required will depend on the intended functionalities of the Centre.
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In order to ensure the long-term sustainability of the RWC, the pilot phase should include the development
of a long-term funding strategy based on effective resource mobilization where appropriate.
8.4.1

Human resources

The necessary human resources (managers and scientific, technical and administrative personnel) should
be specified in terms of competencies and number of staff (expressed in full-time equivalents) allocated to
RWC development and operations. The staff may be permanent NMHS employees or may be hired on a
temporary basis. Where appropriate, some of the responsibilities of the RWC may be fulfilled through
secondment of staff from other WMO Members in the Region.
8.4.2

Financial resources

The responsibility for funding RWC operations rests with the Member(s) involved, and it is expected that
efficiencies made by the RWC in designing, procuring and operating the observing systems will offset most
of these costs. Nonetheless, it might be difficult for less well-resourced Members to identify the required
resources at the national level. In such cases, the RWC partner(s) will have to develop effective resource
mobilization strategies with a view to deriving maximum benefit from the various multilateral funding
mechanisms and regional development institutions. The WMO Secretariat is prepared to support all stages
of such resource mobilization efforts.
8.5

IMPLEMENTATION STAGES

To be designated as an RWC, after the launch period (start-up phase), there must be a successful pilot
phase, after which the Centre may enter an operational phase.
8.5.1

Start-up phase

The candidate RWC will write to the president of the WMO regional association to which it belongs,
through the Permanent Representative of the country where the Centre is located and, with his/her
endorsement, express its intention to be designated as an RWC in pilot mode. The application template for
a candidate RWC is reproduced in Annex 2 to this chapter.
The president of the regional association, in close collaboration with the management group and relevant
expert group of the association, the Intercommission Coordination Group on WIGOS (ICG-WIGOS), and the
WIGOS Project Office in the WMO Secretariat, will consider the proposal. The candidate(s) shall follow the
recommendations and guidance for further elaboration of the proposal.
During this phase, which may last several months, the framework for pilot phase operations is created, the
infrastructure and human resources are made available, the functionalities assigned to the Centre are
specified and clarified, partners are mobilized and consortia of technical, scientific and financial partners, if
needed, are set up.
8.5.2

Pilot phase

The objectives of this phase are: (a) to help a group of Members within the domain of the RWC to benefit
from WIGOS; and (b) to lay solid foundations for a transition to a subsequent operational phase, depending
on final assessment. The functionality and services provided during this phase are evaluated on a regular
basis by the RWC Project Manager, with methods readjusted as necessary.
At the beginning of the pilot phase, the RWC Project Manager will ensure that the required preparatory
work is conducted, and implementation arrangements are put in place in accordance with the Project
document.
At the end of the pilot phase, the RWC Project Manager will prepare and submit a Project Final Report to
the president of the regional association, the relevant regional WIGOS working body and the management
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group of the association. The final report will contain an evaluation of the Project performance and
sustainability of results, and will document the experience. For this purpose, the RWC Project Manager will:
(a) Assess the Centre performance in terms of achievements, as compared to the targets, as
well as their sustainability; the assistance and benefits received by Members of the Region
(or subregion) should be documented;
(b) Assess the Project financial management, including allocation of funds (final status as
compared to the initial budget);
(c) Draw lessons from the overall project management experience, including stakeholder
engagement, and monitoring and reporting system, for subsequent implementation
project;
(d) Describe the measures put in place to ensure continuity of the Centre in operational
mode, as appropriate.

Upon successful completion of the pilot phase, and on the basis of the positive assessment of the regional
WIGOS working body and the management group of the regional association, the president of the
association will contact the Secretary-General of WMO with a request for formal designation of the
candidate as an RWC accompanied by documentation that confirm the ability of the centre to meet the
designation criteria.
8.6.

RISK ASSESSMENT AND MANAGEMENT

The main risks, their impact on RWC operations and WIGOS as a whole, and possible mitigation measures
should be considered. The level of risk should be assessed (low, medium, high) for each type of risk. Typical
risks are:
(a) Political/institutional, such as low political commitment to the Project, waning interest
from stakeholders, or change in government;
(b) Financial, such as inadequacy of the financial management system, or lack of project
resources;
(c) Human resources-related, such as lack of skills and/or expertise; mismatch between
existing and required experience and specialized skills.

The risk management plan will be developed for each implementation activity or sub-project, including risk
mitigation.
8.7

GOVERNANCE, MANAGEMENT AND EXECUTION

The Project management (i.e. RWC Project Manager, Project Executive) should work closely with the
president of the regional association, the management group and the relevant WIGOS working body of the
association, the WMO Secretariat (Observing and Information Systems (OBS) Department) and other WMO
related entities.
8.8

MONITORING AND EVALUATION

The RWC Project Manager is responsible for routine management, coordination, monitoring and evaluation
of the Project, and for reporting to the Executive Management of the organization under which the RWC is
framed.
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He/she is also responsible for updating procedures and practices if and when needed. The monitoring and
evaluation process should demonstrate the progress achieved as well as identify risks, problems and
difficulties encountered, and the need for adjustment of the Project accordingly.
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ANNEX 1. CONCEPT NOTE ON ESTABLISHMENT OF REGIONAL WMO
INTEGRATED GLOBAL OBSERVING SYSTEM CENTRES
(This concept note is an annex to Decision 30 (EC-68), see Executive Council, Sixty-eighth Session: Abridged
Final Report with Resolutions and Decisions (WMO-No. 1168))
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Annex 2. Application template for a candidate Regional WIGOS Centre
An agency or organization that wishes to be considered for WMO designation as a Regional WIGOS Centre
(RWC) will make this known to the president of the respective WMO regional association in writing
through, and with the endorsement of, the Permanent Representative of the country in which the
candidate RWC is situated.
The written communication should comprise a letter of intent that clearly states the candidate’s willingness
and ability to provide RWC functionalities and an annex containing the following information (this applies
also to individual members of a virtual RWC which will collectively fulfil the RWC functions):
1.

Name of the country, WMO regional association, name of the organization and full
address;

2.

Affiliation (sponsors, stakeholders, partnering agencies, etc.) at the global, regional and
national levels;

3.

Mandate of the Centre relevant to WIGOS activities (mandatory and optional functions);

4.

Liaison with relevant existing WMO centres, particularly regional centres;

5.

Website of the Centre describing WIGOS-related activities;

6.

Current operational activities relevant to the candidate’s application (following the
mandatory and optional RWC functions);

7.

Staff deployment/human resources relevant to RWC activities (managerial, scientific,
technical and administrative categories);

8.

Description of current facilities, the necessary basics, physical infrastructure and
communication systems relevant to RWC mandatory and optional functions;

9.

Funding strategy to ensure the long-term sustainability of the RWC;

10. Geographical/economic/linguistic region for which the RWC functionalities are offered;
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11. Type of RWC (a single multifunctional RWC or a virtual/distributed RWC (RWC network)
provided by a group of Members);
12. Proposed RWC Project Manager (name, position, contacts and curriculum vitae);
13. Stakeholders engaged in the current and planned RWC operations;
14. Relevant National Focal Point(s);
15. Project proposal:
•

Prepared by (name, position);

•

Approved by (name, position);

•

Project Executive (name, position);

•

RWC Terms of Reference;

•

Implementation period;

•

Project budget;

•

Funding sources;

•

List of activities, deliverables, outcomes, milestones, resources required and
associated risks;

•

Additional documentation demonstrating the experience and the capacity of the
candidate organization to fulfil the described functions;

16. Additional information as appropriate.

References:
1. Seventeenth World Meteorological Congress: Abridged Final Report with Resolutions (WMO-No. 1157)
2. Executive Council, Sixty-eighth Session: Abridged Final Report with Resolutions and Decisions (WMO-No. 1168)
3. Project Management Guidelines and Handbook, Parts I and II.
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9. WIGOS DATA QUALITY MONITORING SYSTEM FOR SURFACE-BASED
OBSERVATIONS
Regulations related to the WIGOS Data Quality Monitoring System are provided in the 2019
edition of the Manual on the WMO Integrated Global Observing System (WMO-No. 1160).
The annex to this chapter, Technical Guidelines for Regional WIGOS Centres on the WIGOS
Data Quality Monitoring System, has been issued as a separate publication (WMO-No. 1224).
Its purpose is to assist Regional WIGOS Centres (RWCs) in successfully running the WDQMS,
which is one of the mandatory functions of RWCs.

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

279

The Guidelines contain a generic description of the three main functions of the WDQMS:
monitoring, evaluation (including reporting) and incident management.
Details are provided on the recommended quality monitoring practices for the surface-based
stations of the GOS, which are needed for an RWC to cover the various categories of
monitoring (availability, timeliness and accuracy); some recommended performance targets
are also included. The Guidelines describe the daily tasks needed to run the monitoring and
evaluation functions as well as the necessary resources and the operational detailed
procedures for the incident management function.
Furthermore, the Guidelines provide the specifications for the quality monitoring web tools and
for the automated quality monitoring reports to be produced daily.

SECTION: BC-Back cover

10. GUIDANCE ON THE IMPLEMENTATION OF ATTRIBUTES SPECIFIC
TO WIGOS COMPONENT OBSERVING SYSTEMS
Editorial note: This chapter will be extended by the sections on the CTBTO, GRUAN and other
WIGOS-related partners programmes/organizations inputs.
10.1. GLOBAL CRYOSPHERE WATCH (GCW)
10.1.1 Guidance on the definition of the GCW stations
The Manual on the WMO Integrated Global Observing System (WMO-No. 1160), Section 8
defines the attributes specific to the observing component of the Global Cryosphere Watch
(GCW).
The GCW surface observing network is comprised of a core component, called CryoNet,
CryoNet contributing stations, and GCW affiliated stations, generically known as GCW stations.
Any GCW station measures one or more components of the cryosphere and one or more
variables of each component, for example depth and density of the component snow.
(see section 10.1.3 below). The GCW network builds on existing cryosphere observing
programmes and promotes the addition of standardized cryospheric observations to existing
facilities, as a best effort or to meet specific observational requirements defined in the Manual
on the WMO Integrated Global Observing System (WMO-No. 1160).
GCW covers all components of the cryosphere (solid precipitation, snow, glaciers and ice caps,
ice sheets, ice shelves, icebergs, sea ice, lake ice, river ice, permafrost, and seasonally frozen
ground.
Meteorological observations of air temperature, air humidity, wind speed and wind direction,
are mandatory observations for CryoNet stations, while they are optional for CryoNet
contributing stations.
The observing and measurement practices to be applied at GCW stations, and primarily at
CryoNet stations, are those documented in the Guide to Instruments and Methods of
Observations (WMO-No. 8), in particular Volume II – Measurement of Cryospheric Variables.
A CryoNet station is either Primary or Reference:
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•

Primary – Has a target (intent) of long-term operation and at least a 4-year initial
commitment;

•

Reference – Has a long-term operational commitment and long-term (more than 10
years) data records.

A CryoNet station may have one or more additional attributes:
•

•

Cal/val – the station is used for calibration and/or validation of satellite products and/or
(Earth system) models, or it has been used for such purposes in the past and it still
provides the needed facilities;
Research – In addition, the station has a broader research focus related to the
cryosphere.

The CryoNet contributing stations provide useful measurements of the cryosphere, but their
data records may be shorter or with large gaps, e.g. stations which are no longer operational
ceased to operate, or stations which do not completely follow CryoNet measurement practices.
A CryoNet contributing station is required to measure at least one variable of at least one
cryospheric component (e.g. snow, permafrost, sea ice, etc.), from among those indicated in
section 10.1.3. Mobile platforms such as ships, drifting stations and buoys may also be
CryoNet contributing stations. CryoNet contributing stations may have the attribute
“Reference”, i.e. have a long-term operational commitment and/or long-term (more than 10
years) data records.
All GCW stations are registered in the WMO OSCAR/Surface database and make available their
data and metadata. OSCAR/Surface allows them to track changes in instrumentation,
traceability, and observation procedures and practices. Their data is made available according
to an agreed protocol, in a timely manner, to a data centre which is interoperable with the
GCW Data Portal.
A CryoNet cluster is a grouping of stations, generally encompassing an area greater than a
conventional observing station and is defined in Section VIII of the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160). A CryoNet cluster is comprised of two
or more active stations with observing capabilities that are contributing together to monitoring
identified cryospheric components. A CryoNet cluster configuration in OSCAR/surface includes
at least one CryoNet station, or at least one CryoNet contributing station and another station
providing the GCW required meteorological observations. Together, these two stations meet
the criteria for a CryoNet station. When a cluster encompasses several micro-climatological
regions or extend over larger altitudinal gradients, further ancillary meteorological stations
may be necessary. The stations included in a CryoNet cluster would generally have different
WSIs and may be operated by different institutions, while the coordination and the access to
data may be provided through one agency or institute. For registration as CryoNet in the
OSCAR/Surface database, each CryoNet cluster has to provide a description document which to
indicate the stations included, and an outline of their coordination, data management,
programmatic or research approach, the proposed attributes, and other relevant information
(e.g. cooperation between different partners).
Attributes of CryoNet Clusters are:
•

Basic – Monitor single or multiple components of the cryosphere.

•

Integrated – Monitor at least two components of cryosphere or at least one cryosphere
component and one other component of the Earth system. Integrated sites are
particularly important for the study of feedbacks and complex interactions between these
components.
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10.1.2 GCW Station Observational requirements
The observational requirements for each cryosphere component were identified by GCW. These
provide clarity to operators of stations aspiring to register their stations as GCW stations
(CryoNet station, CryoNet contributing, or GCW affiliated) or as CryoNet Clusters.
The cryospheric variables expected to be observed at a GCW station were identified as
recommended or desired.
The recommended cryospheric variables are those expected to be observed at candidate
CryoNet, CryoNet contributing, GCW affiliated stations. At least one recommended cryospheric
variable is required to be observed at a candidate station. The desired cryospheric variables
are further cryospheric variables that can be observed at approved GCW stations, and which
are not identified as recommended cryospheric variables.
For each variable, frequency and method (whether automatic or manual) of observation or
measurement, are indicated in the Guide to Instruments and Methods of Observation
(WMO-No. 8), Volume II, Sec. 1.4, Tables 1.1.-1.11.
The configuration metadata in the OSCAR/Surface database are represented in the WIGOS
Metadata Representation (WMDR) defined within the framework of the WIGOS Metadata
Standard (WMO-No. 1192).
Proponents are invited to use the Site Description field of OSCAR/Surface to provide any
additional relevant information which cannot be captured in the available fields, e.g. station or
cluster attributes, etc.
10.1.3 List of the recommended cryospheric variables
(Note: This section guides the reader on the expected configuration of stations, proposed for
registration)
For guidance, the following are the recommended cryospheric variables expected to be
observed at GCW stations. The detailed list is included in the Guide to Instruments and
Methods of Observation (WMO-No. 8), Volume II, Section 1.4, Tables 1.1.-1.11. This
information is provided as reference in preparation of registering new GCW stations in
OSCAR/Surface.
•

Snow Cover – the recommended observed variables for snow cover include snow depth,
water equivalent of snow cover, snow on the ground, solid precipitation, snow profiles.

•

Glaciers and Ice Caps – the recommended observed variables for glacier and Ice caps
include the surface accumulation at a point, the surface ablation at a point, the glacierwide mass balance, and the glacier area.

•

Ice sheets – the recommended observed variables for Ice Sheets are surface
accumulation (point), surface ablation (point), surface mass balance (point).

•

Ice shelves – the recommended observed variables for ice shelves are Basal Ablation
and Ice velocity.

•

Icebergs – the recommended observed variables for icebergs are iceberg position,
iceberg form and size, and concentration (distance) of icebergs.

•

Permafrost – the recommended observed variables for permafrost are ground
temperature and active layer thickness.
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•

Seasonally frozen ground – the recommended observed variable for seasonally frozen
ground is ground temperature.

•

Sea Ice – the recommended observed variables for sea ice are sea ice thickness, sea ice
freeboard, sea ice concentration, sea ice class, sea ice type. Form of sea ice, stage of
ice development, Sea ice phenomena (dates of freeze-up, fast-ice formation/breakout,
melt onset, break-up), sea ice stage of melting.

•

Lake ice – the recommended observed variables for Lake Ice are Ice thickness, Ice
concentration, Ice class (pack, fast ice), Ice type (level/rafted/ridged & floe descriptor),
Form of ice (floe size, fast ice width), Stage of ice development, Ice phenomena (dates
of freeze-up, fast-ice formation/breakout, melt onset, break-up), Ice stage of melting.

•

River ice – the recommended observed variables for are Ice thickness, Ice
concentration, Ice class (pack, fast ice), Ice type (level/rafted/ridged & floe descriptor),
Form of ice (floe size, fast ice width), Stage of ice development, Ice phenomena (dates
of freeze-up, fast-ice formation/breakout, melt onset, break-up), Ice stage of melting,
River ice jams and dams, flooding extent caused by jams and dams, River icings
(aufeis).

10.1.4 High-level procedure for registration of GCW stations
10.1.4.1 Process outline
A CryoNet or CryoNet contributing station is evaluated and approved based on the information
provided by its proponent in the OSCAR/Surface database. This process has 6 distinct stages,
and is summarized in Figure 10.1:
(1)

Expression of Interest: a station operator expresses interest to register a CryoNet or a
CryoNet contributing station; this is conveyed (either directly or through another party)
to the WMO/GCW Secretariat; preliminary information about the station is shared
between the parties;

(2)

Station contact: A Station Contact is agreed upon with the proponent; this is the person
responsible for entering the information on the proposed station in OSCAR/Surface; a
profile for the Station Contact is created in OSCAR/Surface by the WMO/GCW Secretariat,
if not already available;

(3)

WIGOS Station Identifier (WSI): proponents are strongly encouraged to obtain WSIs for
their GCW candidate stations from the OSCAR/Surface National Focal Point of the
Member on the territory of which the station is operated. If needed, GCW/WMO
Secretariat will facilitate the engagement with the appropriate focal point. If a WSI is not
obtained from a Member or from another programme, one is allocated by the GCW WSI
Issuer, which is the WMO/GCW Secretariat.
NOTES:
(i)

For mobile platforms operating in international waters, OceanOPS will allocate WSI if the
station includes meteorological observations. If a WSI is not obtained from OceanOPS, a WSI
will be issued by the WMO/GCW Secretariat;

(ii)

The WSI is generated according to the guidelines under 10.1.5;

(iii)

Stations which already exist in OSCAR/Surface as part of other programmes, already have a
WSI;

(iv)

Affiliated stations are expected to be already registered in OSCAR/Surface as part of other
WMO Programmes, and, thus, have an active WSI.
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Station entry in OSCAR/Surface: The Station Contact creates/updates the proposed
station in OSCAR/Surface, by entering information on the OSCAR/Surface fields to
demonstrate compliance with the requirements defined in the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160), Chapter 8. Once the draft station
is saved, its status in OSCAR/Surface is “Pending”. The station must be associated with
GCW and the type of stations proposed (e.g. CryoNet or contributing). A notification of
the new submission will be automatically generated by OSCAR/Surface to the responsible
Programme authority, which is the WMO/GCW Secretariat.
NOTES:

(5)

(i)

Instructions for the creation/editing of a station are available in the OSCAR/Surface User
Manual (OSCAR Series No. 1) and the GCW specific FAQ on the OSCAR/Surface platform.

(ii)

For registration, a candidate station must observe at least one recommended variable listed
in Section 10.1.3.

(iii)

If the proponent submits a CryoNet cluster, each new station needs to be entered in
OSCAR/Surface, together with an outline of the cluster concept. Once the indicated stations
are approved, guidance is provided to link stations belonging to the proposed cluster.

(a) Evaluation of the submission: A “Pending” submission is reviewed by the
WMO/GCW Secretariat for compliance with the criteria indicated in the Manual on the
WMO Integrated Global Observing System (WMO-No. 1160), Section 8.
(b) If the submission does not address all requirements as noted at step number 4,
additional information may be requested from the Station Contact.

(6)

Approval of station: Once all requirements are met, the GCW programme authority
changes the status of a station to “Approved”. At that point the station is published in
OSCAR/Surface as a CryoNet or a CryoNet contributing station.
If the criteria referenced at step 4 cannot be met, the approval is not granted.

Depending on the status of the proposed station, the registration process will commence at
different steps in the outlined process.
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Expression of Interest for registering a
station as a GCW station (CryoNet,
CryoNet contributing, affiliated)

No
Create contact (OSCAR NFP
or GCW)

Returning
Station
Contact?

2

.

Yes

3

.

Station has a
WSI

No

Create WSI (OSCAR NFP or
GCW)

Yes

4

Create/update station in
OSCAR/Surface

5a

Review Draft Submission
(GCW)

.

6

Meets
requirements

Engage station
contact/proponent for
clarification or additional
information (GCW)

5b

No

Yes
Approve

Approval not granted

Figure 10.1 The process for registering a GCW station
10.1.5 Registration of GCW stations in the OSCAR/Surface database
10.1.5.1 Allocation of WSI by GCW as an Issuer
When stations proposed as GCW stations (CryoNet or CryoNet contributing) do not obtain a
WSI from the Member on the territory of which the station is operated, or from another
programme, the GCW/WMO Secretariat will issue a WSI.
The WSI allocated by the GCW/WMO Secretariat will have the following structure:
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Block in
WSI
1st
block
2nd
block

Component

Description

GCW ranges

WSI series

0

3rd
block

Issue
number

4th
block

Local
identifier

Only the WSI series 0 has been defined. This
series is used to identify observing stations.
A five-digit code which would be assigned by
WMO to identify a specific Programme or activity
with which the identified station is most closely
associated with. This does not limit the
association with other programmes.
GCW issued WSIs will be identified with “21000”
for the issuer of identifier
A number that an organization responsible for
issuing an identifier may use to ensure global
uniqueness of its identifiers. As GCW is an
international activity, it will not identify
supervising organizations of GCW station through
this block and will use ‘0’ in this block for all GCW
allocated WSI.
This is a string of up to 16 alphanumeric
characters used as individual identifier for each
station to uniquely identify a station, globally.
The uniqueness is ensured when used in
combination with the other 3 blocks, above.
The format issued by GCW will comprise 6
characters, as follow:
- Character “C” which has been arbitrarily
selected
- 5 characters reserved for the station
identifier which will be used sequentially
for the applying stations.
NOTES:
- For the stations approved as GCW stations
before 2020, if receiving WSI through
GCW, will receive a WSI for which the last
3 digits represent the ID, as registered in
the GCW database
- All stations registered through GCW will
receive a WSI in a sequential order
starting with C01001.

Issuer of
identifier
(number)

21000

0

Cxxxxx

10.2 GLOBAL OCEAN OBSERVING SYSTEM (GOOS)
10.2.1 Introduction
This section provides guidance on WIGOS Station Identifiers (WSIs) to be used by operators of
all Global Ocean Observing System (GOOS) Observation Coordination Group (OCG) 25
Observing Networks and allocated by OceanOPS (formerly known as JCOMMOPS) including:
•

25

Ship observations (VOS, SOOP, ASAP) under the Ship Observations Team (SOT), and
other ship-based systems (fishing vessels, ferry boxes, etc.);

https://www.goosocean.org/index.php?option=com_content&view=article&id=32&Itemid=286
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•

Data Buoy observations (global drifter array, tropical moored buoy array,
national/coastal moored buoy networks, high latitude (Arctic/Antarctic) buoys,
tsunami buoys, unmanned surface vehicles miscellaneous fixed platforms) under the
Data Buoy Cooperation Panel (DBCP);

•

Global tide gauge network under the Global Sea Level Observing System (GLOSS);

•

Global profiling float array under the Argo programme;

•

Fixed-point time series reference sites under the OceanSITES;

•

Repeat hydrography programme under the GO-SHIP;

•

Underwater gliders under the OceanGliders;

•

Animal Borne Instruments under the AniBOS;

•

Global High-Frequency Radar Network under the HFRNet;

•

A number of other ocean observing networks emerging at a regional level, or at the
boundary of existing OCG observing networks.

The WSI scheme for the observing platforms26 of GOOS OCG Networks presented here builds
on the legacy of existing WMO-identifiers (WMO ID) traditionally used to distribute observing
platform/station data on the GTS. The WMO ID allocation scheme for ocean platforms has not
always ensured the uniqueness of identifiers and was based on a manual allocation system
using a set of complex rules. Some Members also sporadically use some random identifiers
that does not meet any defined rule. The scheme here described harmonizes the allocation of
station identifiers, ensures their uniqueness, and develops a robust and operational workflow
through a machine-based allocation system.
OceanOPS has the delegated authority 27 to issue WSIs for ocean observing platforms operated
by Members through its Operational Information System. However, if any Member decides to
issue the WSIs for their own platforms, they must use ISO 3166–1 numeric country code
“issuer of identifier” number (see Chapter 2.1.4). In such cases, Members should notify
OceanOPS28 about those WSIs, when they are assigned, in order to monitor the overall data
and metadata flow.
10.2.2 Procedures specific to GOOS Observing Platforms
10.2.2.1 Issuer of Identifier
Issuer of identifier allocated for GOOS observing platforms administered through OceanOPS, is
a constant: 22000 (see Chapter 2, Table 2.4 Issuer of identifier values in the range 22000–
22999). The use of the previously defined issuer of identifier codes 20002 (for moored buoys,
drifting buoys, fixed platforms), 20003 (observing ship with identifier based on ITU call sign),
20004 (observing ship identifier issued nationally) and 20007 (Ship IMO number/hull number)
will not be used for new deployed platforms.
10.2.2.2 Issue number
Issue number does not have any meaning and is allocated by the machine to secure
uniqueness amongst exceptions, observing system workflows and practices, and also to
OceanOPS uses commonly “observing platform” and other synonyms are used by different
communities such as “station” or “observing facility”.

26

See the Abridged Final Report, Joint WMO/IOC Technical Commission for Oceanography and Marine
Meteorology, Fifth Session, Geneva, 25–29 October 2017 (WMO-No. 1208), Decision 25 (JCOMM-5)

27

28

support@ocean-ops.org
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resolve historical reuse of WMO-IDs. In practice, for OceanOPS platforms, Issue number is
used to monitor the different redeployments of the same platform (e.g. a new mission for a
glider), or a new installation of an existing platform/station on a new ship or at a fixed site
(e.g. moored buoys, OceanSITES). Those Members issuing the WSIs for their own platforms
will decide on the issue numbers, according to their national schema for WSIs.
10.2.2.4 Local identifier
The local identifier is based generally on the historical WMO-ID or other identifiers defined by
Observing Networks.
The general form of a WMO ID29 is based on 7 digits:
WMO-ID = A1Bwnnnnn.
where A1= WMO Regional Association 30 area and Bw is the sub-area.
Bw is designated against the sub-area (1–7) for moored and drifting buoys, where fixed values
8 or 9 are assigned for other platform types.
Legacy 5-digit WMO-IDs (A1BWnnn)31 were converted into 7 digits by adding 00 after the
A1Bw (e.g. A1Bw00nnn).
However, there are instances when these rules of identifier allocation according to
geographical criteria have not been followed (e.g. some floats or drifter deployments). While
this geographical distinction makes sense for fixed or anchored platforms, it is less appropriate
for mobile platforms moving freely or autonomously within different areas, therefore, A1Bw
will be used only for fixed platforms.
Data users should be informed not to base their data extraction or assimilation schemes on the
A1 or A1Bw
As the WMO-ID (and WSI) allocation system is machine-based, OceanOPS uses the platform
deployment location and the WMO area polygons4 to define A1 and Bw as appropriate.
Table 10.2.1 below illustrates the new rules that simplify the local identifier allocation based on
platform types and geographical areas.
While in the best practices of WSI management the WSI content should have no meaning and
be simply unique, Table 10.2.1 proposal preserved some of the legacy on the readability of
local identifiers by platform types.
Table 10.2.1: Rules for new local identifiers allocation
Platform Type

Previous local
identifier

New local
identifier

Profiling floats, micro floats, Ice tethered
profilers, polar ocean profiling systems,
deep floats, etc.

A19nnnnn

A19nnnnn

A1= [1–7]

A1= [1–7] random

See the Manual on Codes (WMO-No. 306), Volume I.2, table Class 01 –BUFR/CREX Identification, Table
Reference 0 01 011.
30 See the Manual on Codes (WMO-No. 306), Volume I.1, Page A-243, Table 0161
29

See the Manual on Codes (WMO-No. 306), Volume I.1, Page A-9, List of Code Forms with Notes and
Regulations

31
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Platform Type

Previous local
identifier

New local
identifier

Marine Animals

99nnnnn

99nnnnn

Subsurface autonomous platforms, gliders

A18xxnnn

89nnnnn

If A1= 4
nnn = 900–999
Else
nnn = 500–999
Surface drifters, ice drifters

A1Bwxxnnn

A18nnnnn

nnn=500–899
xx=00–99

A1= [1–7] random

A1= [1–7], Bw =[1–7]
Other autonomous surface instruments
(saildrones, wave gliders, etc.)

A18xxnnn

A10nnnnn

If A1= 4
nnn = 900–999

A1= [1–7] random

Else
nnn = 500–999
Fixed systems, moored buoys, mooring
SITES, HF Radars, tide gauges, etc.

moored buoys:

A1Bwnnnnn

A1Bwxxnnn,

nnnnn random

nnn=000–499
xx=00–99

A1= [1–7], Bw = [1–
7]

A1= [1–7], Bw =[1–7]

matching WMO
areas/subareas

Fixed platforms:
A1Bwxxnnn,
nnn=000–499
xx=00–99
A1= [1–7], Bw =[1–7]
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Platform Type

Previous local
identifier

New local
identifier

Any ship-based instruments

ship call sign

7 digits reference
(also called SOT-ID)
is created randomly
by the machine with
characters 2, 3 and
7 being letters, the
others being letters
or numbers.
(Reference Decision
32 (JCOMM-5)32
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Reserve of free blocks for future platform
types
81nnnnn,
82nnnnn,
83nnnnn,
84nnnnn,
85nnnnn,
86nnnnn,
87nnnnn

The WIGOS Station Identifiers allocated by OceanOPS will have then the following form:
WIGOS Identifier Series Issuer of Identifier Issue Number Local Identifier
(number)
(number)
(number)
(characters)
0

22000

0 to 65534

7 digits string

10.3 GLOBAL ATMOSPHERE WATCH PROGRAMME
10.3.1 Introduction
Background
The Implementation Plan [0] of the WMO Global Atmosphere Watch (GAW) Programme
explains how observing facilities (stations) can become affiliated to the WMO GAW Programme
as either Global, Regional, Local or Mobile GAW Stations, or as a station of a Contributing
Programme. All observing facilities, including those from other GAW related programmes
(“GAW Other Elements”), need to be registered in the GAW Station Information System
(GAWSIS), the WMO designated catalogue of surface-based observing facilities to be
considered for the affiliation with GAW, which represents the metadata source for
OSCAR/Surface for GAW observations. For this, at least one WIGOS Station Identifier (WSI) is
assigned to each observing facility. Additional programme-specific identifiers can be assigned
but are not the subject of this guide. Only the stations that measure GAW variables can be
affiliated with the programme as either Global, Regional, Local/Mobile GAW Stations, or as a

32

https://library.wmo.int/doc_num.php?explnum_id=4528
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station of a Contributing Programme, following regulations outlined in Manual on the WMO
Integrated Global Observing System (WMO-No. 1160) Chapter 6 [1].
GAW is recognized as an “Issuer of WIGOS Station Identifiers” (or WSI Issuer) with delegated
authority to issue WSIs for observing stations that contribute to the GAW Programme. The
following sections describe the process of issuing and assigning a WSI for a GAW related
station, in compliance with section 2.1-Fundamentals, in order to register an observing facility
under GAW.
Programmes/Networks under GAW
The application procedure to become affiliated with the GAW Programme is described in [0]
Annex B and section 6.2 of Manual on the WMO Integrated Global Observing System [1]. It
involves registration with GAWSIS-OSCAR/Surface and approval by a governing body,
depending on the type of programme-affiliation desired. The structure of
programmes/networks organized under GAW is specified under the WMO Codes registry [2].
10.3.2 WSI Procedures Specific to GAW Observing Facilities
10.3.2.1 Issuer of identifier for observing facilities registered by a Member
Institutions wishing to register and affiliate observing facilities for a programme/network under
GAW may do so through contact with the National Focal Point (NFP) for GAW of the WMO
Member in which the station is located, who is nominated by the respective Permanent
Representative. The NFP for GAW in coordination with the OSCAR/Surface NFP would
create/register a station in OSCAR/Surface-GAWSIS. The issuer of identifier should be the ISO
3166–1 numeric code assigned to the corresponding country or territory.
10.3.2.2 Issuer of identifier for observing facilities registered through the GAW
Programme
In case a Member is unable to issue a WSI, the WMO Secretariat will do this. In this case, an
institution wishing to register a GAW station and the Member concerned (according to the
previous paragraph) is not able to provide a WSI, the WMO Secretariat will be contacted. The
Secretariat will then analyse the request and will decide upon the registration of the station in
GAWSIS – OSCAR/Surface and assign a WSI for the GAW Programme. The issuer of
identifier value for observing facilities affiliated with GAW is 20008.
10.3.2.3 Issuer number for observing facilities registered through the GAW
Programme
To guarantee global uniqueness, the WMO Secretariat responsible for support of the GAW
Programme has assigned a unique issue number to World Data Centres (0), to each
Programme/network contributing to GAW wishing to register additional observing facilities
(100–199), and to other elements that are performing atmospheric composition measurements
(200–299) in GAWSIS-OSCAR/Surface as listed in the Table 1. This list is maintained by the
WMO Secretariat and is available from the WMO Codes registry [2].
10.3.2.4 Local identifier for observing facilities registered through the GAW
Programme
The local identifier in the WSI corresponds to the 3-letter GAWID. At present, GAWIDs are
managed in GAWSIS-OSCAR/Surface. All GAW related observing facilities have to have a
3-letter GAWID assigned, which limits the number of possible GAWIDs to a total of 17’576
from AAA to ZZZ. The requirement for a 3-letter GAWID may be dropped in future in favour of
a more flexible approach.
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10.3.2.5 GAW Programme specific identifiers
Managers of programmes/networks under GAW may wish to document up to one programmespecific station identifier in GAWSIS-OSCAR/Surface in addition to the WSI. There are no
constraints on such identifiers, and GAWSIS-OSCAR/Surface makes no attempt at
guaranteeing global uniqueness of such identifiers which extends beyond this guide.
10.3.2.6 References
[0] WMO GAW Implementation Plan 2016–2023,GAW report 228,
(https://library.wmo.int/opac/doc_num.php?explnum_id=3395)
[1] Manual on the WMO Integrated Global Observing System, Annex VIII to the WMO Technical
Regulations, 2019 edition, WMO-No. 1160
[2] codes.wmo.int/wmdr/ProgramAffiliation
Table 1. List of the issue number initially assigned to GAW World Data Centres and
programmes/networks affiliated with GAW.
Issue
0
1…
99
100
101
102
103
104
105
106
107
108
109
110
112
113 …
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213

Name
WDCs
reserved

WMDR notation
---

ADNet
CASTNET
EANET
EARLINET
IAGOS
IMPROVE
INDAAF
LALINET
MPLNET
NADP
TCCON
NDACC
Reserved

http://codes.wmo.int/wmdr/ProgramAffiliation/ADNet
http://codes.wmo.int/wmdr/ProgramAffiliation/CASTNET
http://codes.wmo.int/wmdr/ProgramAffiliation/EANET
http://codes.wmo.int/wmdr/ProgramAffiliation/EARLINET
http://codes.wmo.int/wmdr/ProgramAffiliation/IAGOS
http://codes.wmo.int/wmdr/ProgramAffiliation/IMPROVE
http://codes.wmo.int/wmdr/ProgramAffiliation/IDAF
http://codes.wmo.int/wmdr/ProgramAffiliation/LALINET
http://codes.wmo.int/wmdr/ProgramAffiliation/MPLNET
http://codes.wmo.int/wmdr/ProgramAffiliation/NADP
http://codes.wmo.int/wmdr/ProgramAffiliation/TCCON
http://codes.wmo.int/wmdr/ProgramAffiliation/NDACC

AEROCAN
German
AOD
Network
PHOTONS
PolarAOD
SKYNET
SibRad
CAPMoN
CLN
EMEP
SHADOZ
CIS-LiNet
ACTRIS
AGAGE
AERONET

http://codes.wmo.int/wmdr/ProgramAffiliation/_AEROCAN
http://codes.wmo.int/wmdr/ProgramAffiliation/germanAODnetwork
http://codes.wmo.int/wmdr/ProgramAffiliation/_PHOTONS
http://codes.wmo.int/wmdr/ProgramAffiliation/_polarAOD
http://codes.wmo.int/wmdr/ProgramAffiliation/_skynet
http://codes.wmo.int/wmdr/ProgramAffiliation/_sibRad
http://codes.wmo.int/wmdr/ProgramAffiliation/CAPMoN
http://codes.wmo.int/wmdr/ProgramAffiliation/CLN
http://codes.wmo.int/wmdr/ProgramAffiliation/_EMEP
http://codes.wmo.int/wmdr/ProgramAffiliation/_SHADOZ
http://codes.wmo.int/wmdr/ProgramAffiliation/_CIS-LiNet
http://codes.wmo.int/wmdr/ProgramAffiliation/_ACTRIS
http://codes.wmo.int/wmdr/ProgramAffiliation/_AGAGE
http://codes.wmo.int/wmdr/ProgramAffiliation/_AERONET

292

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

Issue
214
215 …
65555

Name
NOAAGML
Reserved

WMDR notation
http://codes.wmo.int/wmdr/ProgramAffiliation/_NOAAGML

10.4. WMO Radar Database (WRD)
10.4.1 Introduction
The WMO Radar Database (WRD), currently maintained and operated on behalf of WMO by the
Turkish State Meteorological Service (TSMS), is the recommended portal through which WMO
Members should submit their operational weather radar metadata in support of OSCAR and the
WMO Rolling Review of Requirements – see Chapter 3, section 3.3.1.3.
10.4.2 Allocation of WSIs to Weather Radar stations by WRD
In relation to the assignment of WIGOS station identifiers for weather radar stations, if not
provided by the responsible Member within OSCAR/Surface, the WRD has authority to assign
identifiers for weather radar stations utilizing specific issuer of identifier code. The assignment
of WIGOS identifiers is then made using the following schema as described and depicted in
Figure A below.
• A WIGOS identifier of the form <0.20010.0.WMO-No> will be assigned for weather
radar stations, to be registered in WRD, that were operational before 1 July 2016, with
a previously assigned WMO-No of the form NNNNN.
•

For all other weather radars, the WRD will assign a WIGOS identifier using the WRDspecific issuer of identifier (21010) and a local identifier assigned by the WRD and
confirmed as unique with respect to all radars in the WRD. In this case the WIGOS
identifier will therefore take the form: <0.21010.0.WRD-Lid>, where “WRD-Lid” will be
a simple series of integers.
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Figure A – WRD WIGOS identifier Assignment
10.4.3 Registration of Weather Radar stations and synchronization with
OSCAR/Surface
(1)

A weather radar station can be registered in the WRD by a National Focal Point (NFP)
nominated by the PR of the WMO Member where the weather radar is located.

(2)

The assigning of WSIs is automatically done at the WRD, which then synchronizes the
weather radars metadata with that in OSCAR/Surface.

(3)

A WSI be assigned to a weather radar station only if the following minimum metadata
elements are provided:
(a)

Radar station name

(b)

Country

(c)

Station operating status

(d)

Supervising organization

(e)

Station Type

(f)

Installation date

(g)

Latitude

(h)

Longitude

(i)

Elevation

(j)

Owner name
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Resolution 14 (EC-73)
Collaboration with the International Air Transport Association on the
Development of the Aircraft Meteorological Data Relay Programme
THE EXECUTIVE COUNCIL,
Recalling Resolution 8 (EC-72) – Collaboration with IATA on the Development of the AMDAR
Programme (WICAP), which requested the Commission for Observation, Infrastructure and
Information Systems (INFCOM) to review and finalize the WMO-International Air Transport
Association (IATA) Collaborative Aircraft Meteorological Data Relay (AMDAR) Programme
(WICAP) Data Policy,
Noting that, as requested by the Executive Council, INFCOM has taken on the role and
responsibility to coordinate the establishment of WICAP in accordance with Recommendation 5
(INFCOM-1) – Collaboration with the International Air Transport Association on the
Development of the Aircraft Meteorological Data Relay Programme, which also recalls and
emphasizes:
(1)

Consistency of the WICAP Data Policy with Resolution 40 (Cg-XII) – WMO policy and
practice for the exchange of meteorological and related data and products including
guidelines on relationships in commercial meteorological activities, that WMO Members
have unrestricted access and use of the AMDAR Data under WICAP, that the ownership of
the AMDAR data remains with the providing airlines, and that such data are subject to
the onward distribution restrictions imposed by the airlines,

(2)

That participation in the WICAP Regional AMDAR Programme by WMO Members will be
voluntary, and that WICAP will not initially replace existing national and regional AMDAR
programmes, although it is expected that these programmes will be offered the
opportunity to migrate to WICAP based on a decision, process and timeline that is
convenient to the operators,

Having examined the editorial changes to the WICAP Data Policy proposed by INFCOM and
the changes subsequently proposed by the president of INFCOM at the request of IATA
provided in Annex 1 to the present resolution,
Having considered the proposed procedure by INFCOM for establishing the WMO
membership of the WMO-IATA Collaborative AMDAR Programme (WICAP) Governing Board
provided in Annex 2 to the present resolution, according to which the president of INFCOM has
proposed the provisional WMO membership with the endorsement of the President of WMO,
Welcomes the establishment of the new WICAP Working Arrangement between WMO and
IATA on the establishment and operations of WICAP, signed in October 2020;
Takes note of the first successful meeting of the WICAP Governing Board in January 2021, for
which the corresponding report is available on the WMO Community Platform;
Decides, based on Recommendation 5 (INCOM-1):
(1)

To approve the WICAP Data Policy as provided in Annex 1 to the present resolution, with
the recommended minor changes as indicated in track changes; and
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To approve the procedure for establishing WMO membership in the WICAP Governing
Board and the representatives of WMO in the Board as provided in Annex 2 to the
present resolution;

Requests the president of INFCOM to report to the Executive Council on the further progress
made on the implementation of WICAP;
Invites the regional associations and their Members to continue towards the establishment of
regional AMDAR programmes under WICAP in accordance with the WICAP Implementation
Plan.

Annex 1 to Resolution 14 (EC-73)
The WICAP Data Policy
Draft V3, 12 November 2020
The purpose of this data policy is to outline the understanding between WMO and IATA, on the
definitions, uses and principles applicable to observations and data collected and exchanged or
transferred under, and as an integral part of, the framework of the WMO-IATA Collaborative
AMDAR Programme (hereinafter the “Collaborative Programme” or “WICAP”) established on
the Working Arrangement, October 2020 as well as to determine the roles of participating
entities and their respective contribution to WICAP.
Acceptance of and adherence to this data policy is an essential condition for participation in
WICAP and this data policy is to be included or well-referenced in all contractual arrangements
established under WICAP.
DEFINITIONS
Under the Collaborative Programme, the following are defined, in alphabetical order:
AMDAR Data
AMDAR Data shall consist of any of the following items:
(1)

Any single distinct AMDAR Observation, or part thereof, derived from AMDAR Reports, or
a collection thereof, in either electronic or physical form or format; or

(2)

Any statistical aggregation of any collection of AMDAR Observations or part thereof, in
either electronic or physical form or format.

AMDAR Metadata
AMDAR Metadata shall be defined as any digital or physical data value or set of values which
define physical or any other characteristics of a Participating Aircraft and the AMDAR Data
which the Participating Airline has agreed to contribute and make available to WMO, WMO Data
Users and WICAP Operators under the Collaborative Programme in order to support the
relevant requirements of the WMO Integrated Global Observing System (WIGOS) Metadata
Standard as defined in the Guide to Aircraft-based Observations, Appendix D, (WMO-No. 1200)
as amended or supplemented from time to time.
AMDAR Observation
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An AMDAR Observation is a set of calculated or measured meteorological captured
observations and data, together with other related variables and aircraft metadata derived
from instrumentation on a Participating Aircraft platform, which can be grouped together by
spatial, temporal and other variables or constant values within the AMDAR Observation to
uniquely and specifically locate the meteorological values in three-dimensional space and in
time, and identify the platform from which it originates. An AMDAR Observation shall be
consistent with, and further understood by its specified derivation within the current and latest
version of the WMO AMDAR Onboard Software Functional Requirements Specification
(IOM Report-No. 115), as amended or supplemented from time to time.
The simplest example of an AMDAR Observation is a collection of values including: the
nationally registered aircraft identifier, latitude, longitude, altitude, time of the observation and
the air temperature.
A more complex AMDAR Observation is one that contains these simple values together with
additional meteorological or other values derived or measured from the aircraft platform.
AMDAR Report
An AMDAR Report is a report or message transmitted from a Participating Aircraft containing
one or more AMDAR Observations.
Eddy Dissipation Rate (EDR) data generated by Participating Airlines in the IATA Turbulence
Aware Programme and made available by Participating Airlines or to participants in the
Collaborative Programme are also defined to be AMDAR Reports and shall be used in
accordance with this data policy. For reference, the EDR is an objective, aircraft-independent,
universal measure of turbulence based on the rate at which energy dissipates in the
atmosphere.
Authorized Third-Party
An Authorized Third-Party is a public or private entity which does not directly participate in the
Collaborative Programme but which is authorized under the Collaborative Programme to access
unrestricted Historical AMDAR Data only on the WMO Information System (WIS), for the
purposes of non-commercial activities, without charge, in accordance with the resolutions
adopted by WMO from time to time, including more specifically Resolution 40 (Cg-XII) - WMO
Policy and Practice for the Exchange of Meteorological and Related Data and Products including
Guidelines on Relationships in Commercial Meteorological Activities, as amended or
supplemented from time to time. Examples of Authorized Third-Parties are members of
research and education communities.
Global Data Centre for Aircraft-Based Observations
The WMO Global Data Centre for Aircraft-based Observations (GDC-ABO) provides WMO Data
Users and Authorized Third-Parties with access to AMDAR and other aircraft-based
observations that have been shared on the WIS. The role of GDC-ABO is currently provided by
the United States of America, National Oceanic and Atmospheric Administration (NOAA),
National Centres for Environmental Prediction (NCEP), based on the designation of the WMO
Executive Council following Resolution 6 (EC-69) - Establishment and Designation of the WMO
Global Data Centre for Aircraft-based Observations.
Historical AMDAR Data
Historical AMDAR Data shall consist of any AMDAR Data and/or AMDAR Observation(s) for
which the corresponding UTC time is/are after forty-eight (48) hours of the current UTC real
time.
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Licensed Private Third-Party
A Licensed Private Third-Party is any entity which does not participate in WICAP, nor is an
Authorized Third-Party and which must apply for and be granted by IATA a specific and
restricted license in order to access AMDAR Data from the Collaborative Programme for the
purposes of non-commercial activities and for its own use, in accordance with the resolutions
adopted by WMO from time to time, including more specifically Resolution 40 (Cg-XII) - WMO
Policy and Practice for the Exchange of Meteorological and Related Data and Products including
Guidelines on Relationships in Commercial Meteorological Activities, as amended or
supplemented from time to time. Examples of Licensed Private Third-Parties are private-sector
entities purchasing rights to AMDAR Data directly from a Participating Airline or from IATA.
Near-Real Time AMDAR Data
Near-Real Time AMDAR Data consists of any AMDAR Data and/or AMDAR Observation(s) for
which the corresponding UTC time is/are within forty-eight (48) hours of the current UTC real
time.
Participating Aircraft
An aircraft operated by a Participating Airline and on board of which the Participating Airline
has installed equipment and/or software specified under the Collaborative Programme for the
provision of AMDAR Data through the reporting of AMDAR Observations within transmitted
AMDAR Reports.
Participating Airline
A Participating Airline is an airline which participates in the Collaborative Programme (WICAP)
in accordance with the Collaborative Programme’s terms and conditions, based on a
contractual arrangement established with one or more WICAP Operator(s) for the collection
and provision of AMDAR Data through AMDAR Observations and AMDAR Reports in a
prescribed geographical area and altitude.
Products and Services Derived from Historical AMDAR Data
Products and Services Derived from Historical AMDAR Data are any products or services
derived from the use of, or with the input of, Historical AMDAR Data and/or any aggregation of
Historical AMDAR Data in either electronic or physical format, and which do not allow the
derivation or re-derivation of the original Historical AMDAR Data used for their derivation.
Products and Services Derived from Near-Real Time AMDAR Data
Products and Services Derived from Near-Real Time AMDAR Data are any products or services
derived from the use of, or with the input of, Near-Real Time AMDAR Data for use in the
provision of meteorological services or related activities that comply with the relevant
resolutions adopted by WMO, and which do not allow the derivation or re-derivation of the
original Near-Real Time AMDAR Data used for their production.
Products and Services Derived from AMDAR Data
Products and Services Derived from AMDAR Data include Products and Services Derived from
Historical AMDAR Data and/or Products and Services Derived from Near-Real Time AMDAR
Data.
Examples of Products and Services Derived from AMDAR Data are:
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•

Gridded numerical weather prediction output or products which use AMDAR Data as
inputs

•

Digital or physically reproduced numerical weather prediction output or products
overlaid with de-identified Historical AMDAR Data

•

Digital or physically reproduced satellite imagery overlaid with de-identified Historical
AMDAR Data

Examples of products and services that do not comply with the definition of Products and
Services Derived from AMDAR Data are:
•

AMDAR Data, AMDAR Observations and AMDAR Reports

•

Lists or collections of AMDAR Observations that are not de-identified

WICAP Operators
WICAP Operators are WMO Member National Meteorological and Hydrological Services
(NMHSs) that are designated by WMO to undertake specific and agreed tasks and perform
specific and agreed roles under the Collaborative Programme to support and enable its
operation, in keeping with this WICAP Data Policy.
WMO Members
WMO Members are defined in Article 3 of the Convention of WMO.
WMO Data Users
WMO Data Users are WMO Member government agencies or other entities that make use of
AMDAR Data shared on the WIS in accordance with Resolution 40 (Cg‑XII), for applications, the
derivation of products and provision of services associated with WMO Application Areas, as
defined under the WMO Rolling Review of Requirements1.
Data Governance Principles; Rights to Derived Products and Services
1.

General Principles

Under the Collaborative Programme, AMDAR Data and AMDAR Metadata shall be transmitted,
distributed, or made available to IATA, WMO Data Users, Participating Airlines and Authorized
Third-Parties in accordance with all principles of WMO’s legal and regulatory framework and, in
particular, in accordance with Resolution 40 (Cg-XII) - WMO Policy and Practice for the
Exchange of Meteorological and Related Data and Products including Guidelines on
Relationships in Commercial Meteorological Activities, and on the basis of the following general
data governance principles:
•

1

Depending on the Collaborative Programme requirements, AMDAR Data contributed
may contain identifying information. In all cases and without exception, any information
extracted and generated from AMDAR Data under the Collaborative Programme, in
whole or in part, shall be de-identified and anonymized.

The WMO Rolling Review of Requirements and related provisions are defined within the Manual on WMO
Integrated Global Observing System (WMO-No. 1160), Sections 2.2.3, 2.3 and Appendix 2.3.
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•

De-identification means that all information specific to the Participating Airline and the
Participating Aircraft will be removed or redacted.

•

All published analyses and reports will be de-identified to assure the anonymity of a
Participating Airline, a Participating Aircraft, their routes and flights as well as any other
information deemed private or sensitive.

•

For clarification, it is acknowledged that the above de-identification stipulations will not
prevent the Collaborative Programme from statistically collating and using quality
control-related data and information for the purposes of reporting to Collaborative
Programme participants on the quality status of AMDAR Data and AMDAR Metadata in
the interest of evaluating and assessing data quality and accuracy, identifying causes
that may impact quality and accuracy, issuing recommendations for improvement and
enhancement, and applying corrective measures as deemed necessary.

2.

Ownership and Rights to Data

AMDAR Data, AMDAR Observations and AMDAR Reports collected by and transmitted from a
Participating Aircraft and AMDAR Metadata are and shall remain the property of the
Participating Airline.
Near-Real Time AMDAR Data shall be provided to WMO Data Users subject to limited access
rights in compliance with the principles of the Collaborative Programme adopted by the WICAP
Governing Board under this data policy. Less restrictions will apply to Historical AMDAR Data
which are accessible to all WMO Data Users and Authorized Third-Parties in accordance with
this data policy.
3.

Undertakings by the Participating Airlines

Participating Airlines under the Collaborative Programme acknowledge, agree and commit to
the following:
(a)

Deliver, or facilitate delivery of agreed AMDAR Reports, AMDAR Observations and
AMDAR Data to the designated WICAP Operator(s) on a best-efforts basis;

(b)

Enter into a WICAP Participation and Collaboration Agreement formalizing the terms
and conditions applying to the Collaborative Programme and respective roles and
duties of the parties;

(c)

Grant IATA the non-exclusive, permanent, unconditional, transferable rights and
license to receive, access, store, use and reproduce AMDAR Data in order for IATA
to use same in compliance with the purpose of the Collaborative Programme, as
well as the right to develop Products and Services Derived from AMDAR Data,
including the right to treat the data collected, publish and commercialize the
AMDAR Data and Products and Services Derived from AMDAR Data in an
aggregated anonymized format to Licensed Private Third-Parties in compliance with
the principles of the Collaborative Programme, as established from time to time by
the WICAP Governing Board;

(d)

Grant to the designated WICAP Operator(s) under a non-exclusive, restricted and
non-transferable license, subject to the terms and conditions contained in the
WICAP Participation and Collaboration Agreement established between the parties,
the rights to receive, access, reproduce and store AMDAR Reports, AMDAR
Observations and AMDAR Data, to distribute AMDAR Data according to WMO’s legal
and regulatory framework, and to use AMDAR Data to develop Products and
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Services Derived from AMDAR Data in accordance with the governance principles
established from time to time by the WICAP Governing Board;
(e)

Grant WMO and WMO Data Users the non-exclusive rights and license to receive,
access, use, reproduce, distribute and store AMDAR Data in accordance with WMO’s
regulatory and legal framework, as well as with the governance principles
established from time to time by the WICAP Governing Board, and to use same to
develop Products and Services Derived from Near-Real Time AMDAR Data and
Products and Services Derived from Historical AMDAR Data;

(f)

Grant Authorized Third-Parties the non-exclusive, non-transferable, restricted rights
and license to receive, access, and use Historical AMDAR Data and to use it to
develop Products and Services Derived from Historical AMDAR Data;

(g)

Grant the WMO Global Data Centre for Aircraft-based Observations the nonexclusive rights and license to receive AMDAR Reports, AMDAR Observations,
AMDAR Data, retain records of same in archives, provide Historical AMDAR Data to
WMO Data Users and other Authorized Third-Parties, use AMDAR Data to develop
Products and Services Derived from AMDAR Data, and to manage and define
AMDAR Data quality under the WIGOS;

(h)

Endeavour to provide the designated WICAP Operators and WMO Data Users with
the AMDAR Metadata necessary to support the relevant requirements of the WIGOS
Metadata Standard as defined in the Guide to Aircraft-based Observations,
Appendix D (WMO-No. 1200); and

(i)

Take reasonable measures to ensure that any data or information in the
Collaborative Programme is protected against unauthorized use or disclosure by
employees, agents, subcontractors and Third-Parties.

4.

Undertakings by WMO, WMO Members and WICAP Operators

WMO, WMO Members and WICAP Operators acknowledge, agree and commit to the following:
(a)

That IATA is hereby granted the rights and licenses as set out in this document;

(b)

To incorporate the principles of this WICAP Data Policy along with the necessary
confidentiality undertakings, in all contractual arrangements and procedures with
third-party suppliers, technical providers, service providers, subcontractors and
agents that are contracted under the Collaborative Programme and seek to ensure
that such third-party providers acknowledge and undertake to comply with the
principles set out in the WICAP Data Policy and take all necessary measures in
order to prevent unauthorized third-parties to access AMDAR Reports, AMDAR
Observations, AMDAR Data and AMDAR Metadata;

(c)

To acknowledge that the rights and license granted under the Collaborative
Programme are non-exclusive, restrictive, non-transferable and cannot be shared
with unauthorized third-parties, including more particularly and without limitation
private and commercial parties, unless specifically authorized in advance to do so
by IATA, the Participating Airline(s) and the WICAP Governing Board; and

(d)

That the Participating Airline retains the right to deal with, sell, lease, license or
otherwise make available to other parties the AMDAR Observations, AMDAR Reports
and AMDAR Data the Participating Airline has collected and produced. All other
Collaborative Programme participants wishing to share AMDAR Data or information
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outside their organizations must seek prior approval in writing from the WICAP
Governing Board.
5.

Rights to Commercialization

WMO, WMO Members, WMO Data Users, WICAP Operators and Participating Airlines
acknowledge and agree that, in consultation with the WICAP Governing Board of the
Collaborative Programme, IATA is granted the exclusive right to commercialize, sublicense or
otherwise give access to AMDAR Data to Licensed Private Third-Parties for purposes of
entertaining commercial activities, on a non-exclusive, restricted, limited, conditional, nonassignable, non-sublicensable and non-transferable basis.
6.

Rights Derived from Historical AMDAR Data and Near-Real Time AMDAR
Data

Subject to the principles set out under sections 2 to 4 above regarding ownership and rights to
data, as between the Participating Airlines, IATA, WMO, WMO Data Users, WICAP Operators
and Authorized Third-Parties, and unless otherwise provided by way of a specific agreement,
IATA, WMO and WMO Data Users will retain their respective rights of and have full ownership
and/or licensing of any Products and Services Derived from AMDAR Data. IATA, WMO and
WMO Data Users may enjoy all rights and privileges accorded to ownership of and/or right to
license of such Products and Services Derived from AMDAR without accounting to the other.
7.

Trademarks

WMO shall authorize IATA and the Participating Airlines to make use of the WMO name and
logo, as well as the WICAP identification and logo for the promotion of the Collaborative
Programme.
8.

Amendments to Data Policy

This data policy may be amended from time to time by the WICAP Governing Board. Should
this data policy be found to depart or derogate, in whole or in part, from applicable laws and
regulations, it will be deemed to be amended to such extent and as necessary to comply with
the said laws and regulations in order to ensure full compliance.
9.

Interpretation

All terms and concepts not otherwise defined in this document shall carry the meaning set out
under the resolutions and other documents setting out the Collaboration Programme.
10.

WMO Privileges and Immunities

Nothing contained herein shall constitute or be deemed a waiver, express or implied, of any of
the privileges and immunities enjoyed by WMO.

Annex 2 to Resolution 14 (EC-73)
Establishment of the WICAP Governing Board membership
1.

The Commission for Observation, Infrastructure and Information Systems (INFCOM)
proposes that the following procedure, for which IATA agrees for their part, shall be
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adopted in relation to the establishment and maintenance of the WICAP Governing
Board.
The WICAP Governing Board:

2.

(1)

Shall be made up of four (4) members of each organization;

(2)

On the part of WMO, will comprise two (2) Members of the Secretariat and two (2)
member experts with a suitable level of knowledge relating to the WICAP and
AMDAR operations;

(3)

Membership of IATA, will be proposed by IATA at their discretion; and

(4)

WMO membership and any subsequent required changes, will be proposed by the
president of the INFCOM, provisionally approved by the President of WMO and
subsequently confirmed by EC.

The President of INFCOM with the endorsement of the President of WMO proposes the
WMO membership for the WICAP Governing Board as follows:
The representatives of the Members:
(1)

Mr Steve Stringer, Programme Manager, EUMETNET, E-ABO;

(2)

Dr Curtis Marshall; Aircraft-Based Observations Programme Manager, NOAA;

And the representatives of the Secretariat:
(3)

Dr Anthony Rea, Director, Infrastructure Department;

(4)

Mr Dean Lockett, Scientific Officer, Observing Networks and Measurement Division.

Resolution 15 (EC-73)
Publication of the Guide to Instruments and Methods of Observation
(WMO-No. 8), 2020 edition
THE EXECUTIVE COUNCIL,
Noting:
(1)

Article 2 (c) of the Convention of the World Meteorological Organization,

(2)

Resolution 43 (Cg-18) – Report of the seventeenth session of the Commission for
Instruments and Methods of Observation,

Having considered Recommendation 6 (INFCOM-1) – Publication of the Guide to Instruments
and Methods of Observation (WMO-No. 8), 2020 Edition,
Adopts the amendments to the Guide to Instruments and Methods of Observation
(WMO-No. 8), as provided in the Provisional 2020 Edition of the Guide, and complemented by
the Measurement Quality Classifications for Surface Observing Stations on Land, as contained
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in the Annex to Decision 6 (INFCOM-1) – Measurement Quality Classifications for Surface
Observing Stations on Land;
Authorizes the Secretary-General to make any subsequent purely editorial amendments;
Requests the Secretary-General:
(1)

To publish the updated Guide to Instruments and Methods of Observation (WMO-No. 8)
in all official WMO languages;

(2)

To ensure the editorial consistency of the relevant documents;

Invites Members to implement the Measurement Quality Classifications for Surface Observing
Stations on Land and encourages them to share their experiences with the implementation of
these classifications in order to support the development of relevant guidance material.

Resolution 16 (EC-73)
Amendments to Technical Regulations (WMO-No. 49), Volume III –
Hydrology
THE EXECUTIVE COUNCIL,
Having examined Recommendation 5 (SERCOM-1) – Amendments to the Technical Regulations
(WMO-No. 49), Volume III – Hydrology (services part) and Recommendation 14 (INFCOM-1) –
Update of the infrastructure-related part of the Technical Regulations, Volume III: Hydrology
(WMO-No. 49), which recommended to the Executive Council (EC), respectively, the adoption of
the services provisions and the infrastructure provisions of Technical Regulations (WMO-No. 49),
Volume III – Hydrology,
Having considered the recommendation of the Technical Coordination Committee (TCC),
Noting the collaborative work of both technical commissions with the supervision and
coordination assistance of the Hydrological Coordination Panel (HCP),
Adopts the new edition of the Technical Regulations (WMO-No. 49), Volume III – Hydrology
included in the annex to the present resolution;
Requests the Secretary-General to publish the new edition of Volume III, to bring this
resolution to the attention of Members and to ensure that the provisions of General
Regulation 100 (contained in Basic Documents No. 1 (WMO-No. 15)) are met;
Invites Members to familiarize themselves with the amended provisions, bring them to the
attention of the relevant stakeholders and give effect to this resolution in accordance with
General Regulation 101 (contained in Basic Documents No. 1 (WMO-No. 15)).

Annex to Resolution 16 (EC-73)
Amendments to Technical Regulations (WMO-No. 49), Volume III –
Hydrology

304

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

GENERAL PROVISIONS (as per the other volumes of Technical Regulations)
DEFINITIONS1
Introductory note. The following terms, when used in Volume III of the Technical Regulations
(WMO-No. 49), have the meanings given below. Some of these terms are defined in the
Technical Regulations, Volume I - General Meteorological Standards and Recommended
Practices (WMO-No. 49) or in the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160) which constitutes Annex VIII to the WMO Technical Regulations, but it was
considered desirable, for the convenience of the reader, to repeat the definitions in this
volume. These terms are identified by an asterisk.
Alarm level. Water level at, or approaching, flood stage which is considered to be dangerous
and at which warnings should be commenced.
*Altitude. The vertical distance of a level, a point, or an object considered as a point,
measured from mean sea-level.
Aquifer. Geological formation capable of storing, transmitting and yielding exploitable
quantities of water.
Basin or Catchment area. An area having a common outlet for its surface run-off.
*Climatological station. A station from which climatological data are obtained.
Climatological station for hydrological purposes. A climatological station set up in a
drainage basin specifically to augment the existing climatological network in order to meet
hydrological requirements.
Discharge. The volume of water flowing through a river (or channel) cross-section in a unit
time.
Drainage basin. (See Catchment area)
Pluvial flood or ponding flood. A flood which results from rainwater ponding at or near the
point where it falls because it is falling faster than the drainage system (natural or manmade) can carry it away.
*Elevation. The vertical distance of a point or level, on or affixed to the surface of the Earth,
measured from mean sea-level.
Estuary. Broad portion of a stream near its outlet to a sea, lake or sabkha
Flood
(1)

Rise, usually brief, in the water level of a stream or water body to a peak from which
the water level recedes at a slower rate.

(2)

Relatively high flow as measured by stage height or discharge.

Flash flood. Flood of short duration with a relatively high peak discharge.

1

(Terms included in DEFINITION are referred to from other WMO regulatory materials)
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Forecast (warning) lead time. Interval of time between the issuing of a forecast (warning)
and the expected occurrence of the forecast element.
Gauge datum. Vertical distance between the zero of a gauge and a certain datum level.
Groundwater level. Elevation of the water table or the piezometric surface of an aquifer at a
certain location and time.
Groundwater station. A station at which data on groundwater are obtained on one or more
of the following elements: water level, water temperature and other physical and chemical
properties of water and rate and volume of abstraction and/or recharge.
Hydrograph. Graph showing the variation in time of some hydrological data, such as water
stage, discharge or velocity, and sediment load.
Hydrological drought. A period of abnormally dry weather sufficiently prolonged to give rise
to a shortage of water as evidenced by below normal streamflow and lake levels and/or the
depletion of soil moisture and a lowering of groundwater levels.
Hydrological forecast. An estimation of the magnitude and time of occurrence of future
hydrological events for a specified period and for a specified locality.
Hydrological observation. The direct measurement or evaluation of one or more hydrological
elements, such as stage, discharge, water temperature, etc.
Hydrological observing station. A place where hydrological observations or climatological
observations for hydrological purposes are made.
Hydrological warning. Emergency information on an expected hydrological phenomenon
which is considered to be dangerous .
Hydrometric station. A station at which data on water in rivers, lakes or reservoirs are
obtained on one or more of the following elements: stage, streamflow, sediment transport
and deposition, water temperature and other physical properties of water, characteristics of
ice cover and chemical properties of water.
Long-term hydrological forecast. A hydrological forecast for a period extending beyond
10 days from the time of issue of the forecast.
Medium-term hydrological forecast. A hydrological forecast for a period ending between
3 and 10 days from the time of issue of the forecast.
*Meteorological forecast (Forecast). A statement of expected meteorological conditions for
a specified time or period, and for a specified area or portion of air space.
*Meteorological observation (Observation). The evaluation or measurement of one or
more meteorological elements.
Quality assurance. Activities undertaken to install confidence that quality requirements have
been met. It involves the systematic monitoring and evaluation of the processes associated
with the generation of a product or service.
Quality control. Activities undertaken to ensure that quality requirements have been fulfilled
prior to the dissemination of a product or the delivery of a service.
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Rating curve. A curve showing the relation between stage and discharge of a stream at a
hydrometric station.
Seasonal hydrological forecast. A hydrological forecast for a season (usually covering a
period of several months or more).
Short- term hydrological forecast. A hydrological forecast for a period ending up to 3 days
from the time of issue of the forecast.
Snow cover. Snow accumulated on the ground.
Snow depth. The vertical distance between the surface of a snow layer and the ground, the
layer being assumed to be evenly spread over the ground which it covers.
Stage. The elevation of the free water surface of a water body relative to a datum level .
Storm surge. Rise in sea or estuary water level caused by the passage of a low pressure
centre .
Streamflow. A general term for water flowing in a watercourse .
Uncertainty. Estimate of the range of values within which the true value of a variable lies .
Water balance. (1) Evaluation of all sources of water supply and corresponding discharges
with respect to an aquifer or a drainage basin for a given time period.
(2) Numerical calculation based on the principle that the outflow for a given drainage basin or
water body must equal the inflow plus or minus the change in storage.
Water equivalent of snow cover. Vertical depth of the water layer which would be
obtained by melting a snow cover.
Water sample. Water taken from a water body following a defined procedure to measure
water properties.
Water stage: see Stage.
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PART 1 — HYDROLOGICAL SERVICES
CHAPTER 1

1.1

FUNCTIONS AND RESPONSIBILITIES OF HYDROLOGICAL
SERVICES

General

Each Member shall ensure that there exists a national capacity to acquire, store and
disseminate the water-related data and information required for sustainable development and
management of its water resources, and for the mitigation of water-related hazards.
NOTE:

Detailed guidance on the acquisition of water-related data and hydrological information is
provided in the Guide to Hydrological Practices (WMO-No. 168) ), vol. I Chapter 2 to 7.

1.2

Organization

1.2.1
Members should ensure efficient and effective coordination and communication
amongst the providers and users of water-related data and hydrological information through
arrangements appropriate to their system of government, socio-economic and geographic
characteristics.
1.2.2
Where several agencies and/or levels of government have separate responsibilities
for providing and using information, Members should ensure clearly established responsibilities
and relationships, and good coordination of their activities using appropriate administrative
and legal arrangements.
NOTE:

Examples of methods for organizing the acquisition of water-related data and hydrological
information are provided in the Guidelines on the role, operation and management of
National Hydrological Services (WMO-No. 1003)and in the Guidelines on the role, operation
and management of NMHSs (2017 ed, WMO-No. 1195).

1.3

Functions

In general, Members should ensure that the routine functions of National Hydrological
Services include:
(a)

Coordinating the agencies which have responsibilities for acquiring and/or using waterrelated data and hydrological information;

(b)

Establishing the requirements of existing or possible future users of water-related data
and hydrological information, including the requirements of other organizations that are
collecting environmental and environmental-impact data in relation to land use and
climate change;

(c)

Defining the standards (accuracy, precision, timeliness, accessibility, etc.) of the data
which are implied by those requirements;

(d)

Designing, establishing and operating hydrometric networks to measure the various
types of data required. Both “use-specific” and “basic” networks may be needed, which
may be complementary or even overlapping, and which should be integrated;

(e)

Evaluating the adequacy of the existing network to ensure that the data and information
collected meet the requirements of the users;
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Establishing a quality management system that includes staff qualifications, training and
development, documentation of data collection and analysis methods and procedures,
procurement and calibration of instrumentation, and review and approval of reports;

NOTE:

Detailed guidance is provided in the Guide to the Implementation of Quality Management
System for National Meteorological and Hydrological Services and Other Relevant Service
Providers (WMO-No. 1100) on the provision of meteorological, hydrological and
climatological services within the framework of ISO 9001:2015 — Quality management
systems — Requirements.

(g)

Developing methods for extrapolating data from sites at which measurements have
been made to points or regions for which they are intended to be representative;

(h)

Collecting data, and maintaining quality control of the data collection process by
inspection and auditing of both field installations and field practice;

(i)

Assembling water-related data and hydrological information generated by nongovernmental, international and private sector organizations, and ensuring their future
accessibility;

(j)

Transmitting, processing and archiving data, and maintaining control of the quality and
security of the archived data;

(k)

Making the data accessible to users, when, where and in the form they require. For
example, this may include:

(l)

(i)

Information about the current hydrological conditions within a basin, region or the
country as a whole;

(ii)

The routine publication of hydrological data and statistics, for example, annual
summary statistics;

(iii)

The preparation of reports on water resources, in which data are comprehensively
analysed. This may include media such as hydrological atlases or databases in
geographical information systems;

(iv)

Informative or educational material for use by the general public, the news media
or schools;

(v)

Calculation of the risk of hydrological events occurring. For example, in the form of
return periods for floods of certain magnitudes;

(vi)

Supporting global data exchange, international programmes and projects;

Informing potential users of the information that is available to them, and assisting
them to make the best use of it;

(m) Adapting or developing new methods and technology related to:
(i)

Network design;

(ii)

Instrumentation and methods of observation;

(iii)

Data transmission and processing;

(iv)

Hydrological analysis and forecasting;
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(v)

309

Data analysis, interpretation and presentation;

(n)

Carrying out research into hydrological and related processes, in order to assist the user
in interpreting and understanding the data;

(o)

Producing and disseminating hydrological forecasts and warnings;

(p)

Collaborating with agencies which acquire water-related or other relevant information,
such as water quantity and quality, sediment, hydrogeological, water use, topographic
and land use, or meteorological information;

(q)

Participating with foreign water-sector agencies in international programmes and
projects;

(r)

Furnishing hydrological information for inclusion in countries’ periodic reports on the
state of the environment and water accounting;

(s)

Undertaking water resources assessment studies for development and sustainability
purposes;

(t)

Participating in the planning, development and management of water resources
projects.
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CHAPTER 2
2.1

HYDROLOGICAL OBSERVATION NETWORKS

General

2.1.1
Members shall undertake hydrological observations by establishing, operating and
maintaining networks of hydrological observing stations, observing devices, observation
methods, procedures and communication links.
2.1.2
Members shall undertake hydrological observations according to the national
requirements, and update them as necessary.
2.1.3
Each Member should ensure that the operational methods used for data
transmission are reliable under adverse conditions and that potential critical points of failure
are minimized.
2.2

Hydrological monitoring programme

Members should establish and implement hydrological monitoring programmes that consist of
a number of interrelated components:
(a)

Water legislation and policies;

(b)

Programme objectives;

(c)

Programme design;

(d)

Field activities;

(e)

Laboratory activities where required;

(f)

Data management;

(g)

Data analysis;

(h)

Quality assurance programme;

(i)

Interpretation and report generation;

(j)

Information utilization and decision-making.

2.3

Monitoring objectives

Each Member should define the objectives of its hydrological monitoring programme in terms of
the products to be delivered, in accordance with the current legislation, policies and priorities,
and with respect to the existing infrastructure and resources.
2.4

Networks of hydrological observing stations

NOTE:

Detailed guidance on design of networks is given in the Guide to Hydrological Practices
(WMO- No. 168), vol. I Chapter 2.

2.4.1
stations.

Each Member shall establish in its territory a network of hydrological observing
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The design of hydrometric networks may be based on the concept of principal and
secondary stations as given in the Guide to Hydrological Practices (WMO-No. 168) , vol. I
Chapter 2.

2.4.2
Each Member should ensure that the network of hydrological observing stations is
adequate to permit the assessment, to an accuracy consistent with its purpose, of the
elements of the hydrological cycle and other hydrological characteristics of any region.
2.4.3
In planning networks of hydrological observing stations, each Member should take
into account the requirements of global or regional studies or programmes.
2.4.4
In planning networks of hydrological observing stations for international drainage
basins, each Member should take into account the requirements of the various Members
concerned.
2.4.5
Where required, Members should make observations of precipitation,
evapotranspiration, soil moisture and the water equivalent of snow for hydrological purposes, in
accordance with the Manual on the WMO Integrated Global Observing System (WMO-No. 1160).
2.5

Location of hydrological observing stations

2.5.1
Members should locate each station at a site which enables stationarity, correct
exposure and functioning of the instruments, and accurate instrumental and non-instrumental
observations.
NOTE:

Detailed guidance is given in the Guide to Hydrological Practices (WMO-No. 168) vol. I
Chapter 2.

2.5.2
Members should locate each station at a place and under an arrangement which
will provide for the continued operation of the station for at least 10 years, unless it serves a
specific purpose which justifies its functioning for a shorter period.
2.5.3
Members should locate each climatological station for hydrological purposes in
accordance with the Manual on the WMO Integrated Global Observing System (WMO-No. 1160).
2.6

Identification of hydrological observing stations

Members should identify each hydrological observing station by a unique identifier, its name
and geographical coordinates and, where applicable, by the name of the river and major river
basin, lake, reservoir or aquifer on or in which it is situated.
2.7

Information relating to hydrological observing stations

2.7.1
Each Member shall maintain an up-to-date directory of its hydrological observing
stations, containing the following information for each station, where applicable:
(a)

Name of river basin, name of river, lake, reservoir or aquifer, name of station and its
geographical coordinates;

(b)

Elevation of reference datum of water level observations and/or elevation of the station
and the geodetic system of reference;

(c)

Elevation of the surface of the ground at the well used for groundwater measurement;

(d)

Type of station (stream gauging, lake gauging, groundwater observations, soil moisture,
precipitation, snow, evaporation, sediment and water quality);
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(e)

Elements observed;

(f)

Instrumentation and description of the observing programme;

(g)

Area of the catchment upstream of the station in square kilometres (km2);

(h)

Information on any artificial control and regulation of streamflow or water level and on
conditions relating to ice;

(i)

A station history containing dates of beginning, closing or interruption of records,
changes in the name of the station, changes in instrumentation or observing programme,
changes in the units of recording, changes in reference datum, changes in position
(coordinates) and information on water abstractions, recharges and returns excluded or
included in the observations as the case may be;

(j)

The name of the operating and supervising organization or institution;

(k)

Information on characteristics of the catchment or groundwater basin, including
elevation, topography, geology, hydrogeology, vegetation, urban development and
principal water resources and drainage development.

2.7.2
Where observations are made available through the WMO Hydrological Observing
System (WHOS) Members should follow the provisions specified in the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160).
2.8

Supervision of hydrological observing stations

Each Member shall arrange for its hydrological observing stations to be inspected and audited
periodically to ensure the correct functioning of instruments and the maintenance of a high
standard of observations .
NOTES:
(a)

Detailed guidance is given in the Guide to Hydrological Practices (WMO-No. 168), vol. I
Chapter 2;

(b)

These inspections are independent of routine inspection and maintenance of instruments and
stations essential to efficient day-to-day working;

(c)

These inspections include checking of the gauge datum.

2.9

Composition of observations

At a hydrological observing station, Members shall make observations of at least one of the
following elements:
(a)

Water level (stage) of a river, lake, reservoir or groundwater body;

(b)

Discharge (Streamflow);

(c)

Precipitation;

(d)

Sediment transport and/or deposition;

(e)

Temperature and other physical properties of water;

(f)

Characteristics and extent of ice and snow cover;
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(g)

Chemical and biological properties of water;

(h)

Rate and volume of abstraction or recharge;

(i)

Soil moisture.
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2.10

Observing and reporting programme for hydrological observing stations

NOTE:

In addition to the regulations in this section, detailed guidance on observing programmes is
given in the Guide to Hydrological Practices (WMO-No. 168), vol. I Chapter 2.

2.10.1
Members should make observations of parameters for hydrological purposes at
regular intervals that are appropriate for the elements and purposes, and consistent with the
temporal scale of response of the system (basin) and the variability of the river or lake
surface level.
2.10.2
Members should generally ensure uniformity in observation time within a
catchment area.
2.10.3
Members should prescribe the reporting interval of river, lake and reservoir stages
to meet the intended operational use, having regard to adequate definition of hydrographs
under flood or variable control conditions and possible interferences or aliasing from lake
seiche, controlled flow, etc.
2.10.4
When sudden and dangerous increases in river levels occur, Members should make
and report observations as soon as possible without regard to the usual time of observation,
to meet the intended operational use.
2.10.5
Members should ensure that hydrological information for international purposes is
in the appropriate code format or open markup language in accordance with any bilateral or
multilateral agreement.
NOTE:

The regulation governing exchanges in international code is specified in the Manual on
Codes - International Codes, Volume I.3 - Annex II to the WMO Technical Regulations :
Part D – Representations derived from data models (WMO-No. 306), Volume I.

2.11

Equipment and methods of observation

NOTE:

In addition to the regulations in this section, detailed guidance about equipment and
methods of observation is given in the Guide to Hydrological Practices (WMO-No. 168),
vol. I Chapters 2 to 7.

2.11.1
Each Member shall ensure that the measurements and observations of the
hydrological variables are accurate enough to meet the needs of hydrology.
NOTE:

Detailed guidance is given in the Guide to Hydrological Practices (WMO-No. 168), vol. I
Chapter 2.

2.11.2

Each Member should equip and maintain its stations with calibrated instruments.

2.11.3
Each Member should compile its own set of standard operating procedures that are
consistent with the WMO Technical Regulations, and ISO standards to cover its operations in
the following items of measuring equipment and techniques:
(a)

Specifications of facilities, equipment and procedures to be used for the calibration of
current meters and other depth and velocity measuring instruments;
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(b)

Devices for the measurement of water levels;

(c)

The functional requirements of the equipment, excluding bankside cableway systems,
used in the measurement of liquid flow in open channels for sounding (by direct
method), and suspending the measuring equipment (for example, current-meter or
sediment sampler) at the points of measurement;

(d)

Operational requirements, construction, calibration and maintenance of velocity
measurement instruments;

(e)

Functional requirements for the measurement of discharge using weirs and flumes;

(f)

Conditions and requirements for the use of dilution methods for measurement of
discharge in open channels;

(g)

Equipment and functional requirements for the use of acoustic Doppler profiler methods
for discharge measurement;

(h)

The establishment and operation of a hydrometric station for measuring discharge;

(i)

Methods of determining the stage-discharge relation (rating curve) for a station;

(j)

Methods of determining stage-velocity-discharge relations for a station. (Surface velocity
radar methods and side looking Acoustic Doppler Current Profiler (ADCP) are used for
these techniques);

(k)

Method for the determination (estimation) of sediment transport rates by conventional
and surrogate techniques.

NOTE:

Detailed guidance is given in the Guide to Hydrological Practices (WMO-No. 168), vol. I
Chapter 2 to 7.

2.11.4
Members should include in hydrological observations a determination of
uncertainty which should be communicated with the data.
2.11.5
Members should make measurements of the depth and water equivalent of snow
cover in permanently marked areas or snow courses where snow surveys are taken every
year. Those areas or snow courses should be located to provide a reliable index of the water
equivalent of the snow cover over a great part of a river basin.
NOTE:

Snow courses: A line laid out and permanently marked, along which the snow is sampled,
or its depth measured, at appropriate times at stations separated by definite distances.

2.11.6
Each Member should have access to a sediment laboratory which is equipped for
two principal functions:
(a)

The determination of suspended-sediment concentrations of samples collected from
streams;

(b)

The determination of the particle size distribution of suspended-sediment, stream-bed
material and reservoir deposits.

2.12

Collection, processing and publication of hydrological data

NOTE:

Detailed guidance regarding the collection, processing and publication of hydrological data is
given in the Guide to Hydrological Practices (WMO-No. 168), vol. I Chapters 9 and 10.
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Each Member shall collect and preserve its hydrological data and records.

2.12.2
Members should establish ongoing processes of preserving all hydrological data at
risk of being lost, such as due to deterioration of the medium or obsolescence of data format,
and of digitizing current and past data into computer compatible formats for easy access.
NOTE:

Detailed guidance is given in Guidelines for Hydrological Data Rescue (WMO-No. 1146).

2.12.3
Each Member should maintain in its archives an up-to-date inventory of the
hydrological data available in its territory.
2.12.4
Members should select the time units used in processing hydrological data for
international exchange from the following:
(a)

The Gregorian calendar year;

(b)

The months of this calendar;

(c)

The mean solar day, from midnight to midnight, according to the zonal time, when the
data permit;

(d)

Other periods by mutual agreement in the case of international drainage basins or in the
case of drainage basins in the same type of region.

2.12.5
Members should ensure that sums or averages of all or most of the following data
from a selection of hydrological observing stations can be computed for each month and for the
year:
(a)

Water levels of river, lake, reservoir or groundwater;

(b)

Discharge (streamflow);

(c)

Sediment transport;

(d)

Water temperature;

(e)

Chemical properties of water.

2.12.6
Members should ensure that for selected surface water stations the following
characteristics for each year can be processed:
(a)

Maximum instantaneous and minimum daily mean values of water stages and
streamflow;

(b)

Statistical frequency of mean daily water stages and/or mean daily discharges;

(c)

Mean weekly suspended-sediment discharges;

(d)

Measured values of the concentration of chemical constituents in streams.

2.12.7
Members should ensure that for selected groundwater stations the following
characteristics for each year are processed:
(a)

Maximum and minimum values of groundwater levels;

(b)

Statistical frequency of mean daily groundwater levels;
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(c)
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Measured values of the concentration of chemical constituents in the groundwater.

2.12.8
Members should be able to compute long-term annual and monthly averages of
some elements for selected hydrological observing stations within their territory where there
are at least 10 years of continuous records.
2.12.9
Each Member should ensure the regular publishing of hydrological data in an
appropriate form including details of each hydrological observing station giving, where
applicable:
(a)

Name of river, lake, reservoir or aquifer, name of station and geographical coordinates;

(b)

Elevation of reference datum for observations in meters;

(c)

Area of the catchment above the station in square kilometres (km 2);

(d)

Details of observing methods and instrumentation characteristics;

(e)

Period of record;

(f)

Information on principal upstream diversions and artificial controls;

(g)

Hydrological data and their statistical characteristics, where applicable.

2.12.10
Whenever long-term averages are published, Members shall indicate the period to
which they refer.
2.12.11
Except where WMO practices indicate otherwise, Members should use the
International System of Units (SI units), as defined by the International Organization for
Standardization (ISO), in scientific publications and other scientific documents.
NOTE:

Guidance on the use of these units is given in ISO 80000–1:2009 Quantities and units.

2.12.12
Recommended symbols and units used for hydrological purposes should be as
given in the WMO Manual for Hydrological Symbols and Units (currently under development
based on the Appendix Symbols and Units).
2.13

Safety procedures

2.13.1
Each Member shall ensure that proper safety procedures are specified,
documented and utilized in all its operations. Members shall ensure that these procedures
meet all the requirements of the country, including legal, health and safety codes.
2.13.2
Each Member should establish a handbook for national safety procedures which
stresses precautions and practices that are specific to the conditions in the country
concerned.
NOTE:

In addition to the regulations in this section, countries are referred to the Guide to
Hydrological Practices (WMO-No. 168), vol. I Chapter 8, which contains detailed guidance
on safety procedures.
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CHAPTER 3
3.1
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HYDROLOGICAL FORECASTS AND WARNINGS

General

Each Member shall ensure, to the extent possible, that hydrological forecasts and warnings are
issued for protection of its populace from hazardous hydrological conditions and for purposes
of water management operations.
NOTE:

Detailed guidance regarding the principles and practice of hydrological forecasting is given in
the Guide to Hydrological Practices, Volume II: Hydrology – Management of Water Resources
and Application of Hydrological Practices (WMO-No. 168), Chapter 7, Manual on Flood
Forecasting and Warning (WMO-No. 1072) and Manual on Low Flow Estimation and
Prediction (WMO-No. 1029).

3.2

Organization of the hydrological forecast and warning service

3.2.1
The hydrological forecasting service should be organized in such a way as to ensure
the efficient coordination and communication, including data collection and exchange of
hydrological data, among all entities involved and with those responsible for the provision of
meteorological data and forecasts.
3.2.2
Where the hydrological and the meteorological forecasting and warning services are
delivered by separate organizations, Members shall ensure that their responsibility and
authority are clearly defined.
3.3

User focus

3.3.1
Members should identify users and understand their needs and requirements for
hydrological forecasts and warnings in their decision-making practices. Users’ needs and
requirements should be reflected in the hydrological forecast products, their lead time,
associated uncertainty, issuance frequency, form of communication, etc.
3.3.2
Close coordination should be maintained with users and effective feedback
mechanisms established.
3.3.3
Members should ensure that the services provided by the forecasting system are
continually promoted in order to broaden the number and type of users, who may vary
depending on the hydrological conditions.
3.4

Forecasting and warning programme

3.4.1

Types of forecasts, warnings and advisories to be issued

3.4.1.1
Based on the users’ needs and requirements, hydrological forecast products of
different nature and lead time should be delivered by Members. The products should reflect
various forecast ranges:
(a)

Flash flood forecasts and warnings for periods of up to several hours;

(b)

Short-term hydrological forecasts and warning that are generally understood to cover
periods up to 3 days;

(c)

Medium-range hydrological forecasts and warnings providing lead times of up to 10 days;

(d)

Subseasonal to seasonal forecasts and outlooks beyond 10 days, providing descriptions
of hydrological conditions for given periods.
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NOTE:

The defined temporal extents of hydrological forecast and warning ranges are indicative and
differ for individual basins based on their response time and the persistence of the effect of
initial hydrological conditions.

3.4.1.2

The basic hydrological elements for which forecasts should be issued are as follows:

(a)

Water levels (river/lake stage) for specified times; also, velocity and discharge where
needed for navigation, water supply and/or other requirements;

(b)

In flood periods, the times when water level rises above the alarm level, the peak stage
(and possibly velocity and/or discharge) and its time of occurrence, and the duration
above the alarm level;

(c)

Ice conditions on rivers, lakes and reservoirs;

(d)

Volume and time distribution of run-off for various periods of time (periods of high and
low flows, month, season, year);

(e)

Hydrological drought conditions (e.g. extremely low water stages/discharges according to
long-term values);

(f)

Storm surges and wave heights in estuaries, coastal zones, large lakes and reservoirs;

(g)

Any problematical or important water quality parameters (such as groundwater salinity);

Whenever feasible, the associated probabilities of the above listed elements should be provided.
3.4.1.3
In order that hydrological forecast and warnings are understood and expected as
widely as possible in a community, hydrological information should be provided on a routine
basis as follows:
(a)

Information regarding the current hydrological situation (including, as and if appropriate,
water stages, discharges and water quality parameters for rivers, estuaries, coastal
zones, lakes and reservoirs; ice conditions; groundwater levels; soil moisture;
precipitation; water equivalent of snow cover and snow cover extent);

(b)

The information described above should be accompanied, as much as possible, with
references to normal values and normal variation, such as at the corresponding time of
the year, in order to provide context that helps understand the meaning of the
observations;

(c)

Assessment of conditions which are conducive to high levels and run-off;

(d)

Assessment of conditions which may be indicative of future drought conditions.

3.4.2

Early warning system

3.4.2.1
Members should provide hydrological warnings through the implementation of an
early warning system.
3.4.2.2
Warning information should incorporate, to the extent possible, information about
impacts of hydrological hazards on individuals and communities, including on infrastructure
and other property.
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3.5

Data requirements

3.5.1

Collection and transmission of data
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3.5.1.1
Members should design networks of hydrological observing stations in such a way
that they provide observational data required for the preparation of the hydrological forecasts,
warnings and advisories listed in 3.4.1.
3.5.1.2
Each Member should arrange for the timely collection and distribution of the data
required for the preparation of the forecasts, warnings and advisories listed in 3.4.1.
3.5.1.3
For the operation of hydrological forecasting and warning services, Members should
ensure the availability of hydrological observations, meteorological observations and
meteorological forecasts at appropriate resolutions and frequency.
3.5.2

Meteorological observations and forecast data

Desirable characteristics of meteorological observations and forecast data for hydrological
forecasting purposes should be as indicated in 5.2.3.
3.6

Selection of forecasting techniques

In selecting a forecasting technique, the hydrological forecasting service should take into
account the forecast needs (hydrological variable, forecast lead time), the characteristics of the
system, the data available (and their availability in real time or at adequate latencies), the
resources available and, amongst others, the experience obtained through investigations and
intercomparison of techniques. A parsimonious approach should be preferred, especially in
hydrological forecasting services at their initial stages of development, giving priority to simple
low data-demanding models/techniques of low computational burden.
NOTE:

Information on forecasting techniques is given in the Guide to Hydrological Practices,
Volume II: Hydrology – Management of Water Resources and Application of Hydrological
Practices, Chapter 7 (WMO-No. 168) and Manual on Flood Forecasting and Warning (WMONo. 1072).

3.6.1
Use of quantitative precipitation forecasts (QPF) in forecasting with
hydrological models
3.6.1.1
Hydrological forecasting should be based on whatever combination of observed and
forecast rainfall provides the most timely and accurate forecast.
3.6.1.2
The decision to use QPF in a hydrological forecast should be an operational decision
based on the following hydrological information relevant to the forecast event:
(a)

The probable error in the QPF as regards volume, location and timing, and considering
the optimum observed data products for the forecasting ranges;

(b)

How such errors propagate through the hydrological forecasting technique and affect the
accuracy of the hydrological forecast;

(c)

How the user of the forecast is affected by varying forecast lead time and by varying
levels of forecast accuracy.

3.6.2

Forecast adjustment

As new information becomes available, hydrological forecast adjustment should be performed
in such a manner as to make full use of the forecaster’s knowledge and judgement. Where
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available, automated adjustment techniques should be used to aid the forecast adjustment
process. The possibility of running hydrologic models in updating mode, applying data
assimilation techniques, stochastic forecast correction or other adjustment techniques should
be explored.
NOTE:

Information on forecast adjustment techniques is given in the Guide to Hydrological
Practices, Volume II: Hydrology – Management of Water Resources and Application of
Hydrological Practices, Chapter 7 (WMO-No. 168) and Manual on Flood Forecasting and
Warning (WMO-No. 1072).

3.6.3

Uncertainty in hydrological forecasts

3.6.3.1
The hydrological forecasting service shall establish administrative regulations (e.g.
develop and/or follow guidelines) concerning the manner in which hydrological forecasts, and
their probable errors, are expressed.
3.6.3.2
The service should also undertake whatever educational activities are needed to
assure that the forecast user understands not only the forecast, but also its probable error.
3.7

Flash floods

3.7.1
In areas where flash floods are a significant risk to human life, the hydrological
forecasting service shall provide flash flood forecasts and warnings, based on at least an
assessment of initial hydrological conditions and expected precipitation intensities. To enable
this, the hydrological forecasting service shall ensure:
(a)

Rapid transmission of field observations to the forecast office;

(b)

Rapid computation of the forecast;

(c)

Rapid transmission of the forecast to the ultimate user.

3.7.2
The service should prioritize the provision of generalized flash flood warnings where
the preparation of refined, site-specific forecasts causes unacceptable delay.
3.8

Pluvial flooding (surface water flooding)

3.8.1
In areas where pluvial flooding and lateral inflow (inflow of water to a river, lake or
reservoir along any reach from the part of the catchment adjacent to the reach) occur, the
rainfall intensity which is likely to cause problems should be ascertained.
3.8.2
Warnings should be issued when such intensities are being experienced or
considered to be imminent, taking into account antecedent conditions, current QPF, etc.
3.8.3
The hydrological forecasting service should ensure that all concerned, including the
users, understand the difference between pluvial flooding and flooding caused by rivers and
storm surges.
3.9

Dam breaks and glacial lake outbursts

3.9.1
territory.

The Members should assess the risk of flooding from dams and glacial lakes in their

3.9.2
For those whose failure would cause extensive property damage and/or loss of life,
advance computation should be made of the downstream flood profile and the alarm levels
based on various types of assumed failures including the worst possible case.
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3.9.3
Preparations should be made for these data to be readily available operationally to
the relevant agencies that are primarily responsible for the protection of life and property in
the event of a failure.
3.10

Debris Flows and Debris Flooding

In high-energy settings (e.g. steep mountain catchments) where debris flows or debris
flooding have been identified to be a significant risk to downstream infrastructure, population
or resources, Members should develop an early warning and alert service for such events.
3.11

Estuaries and coastal zones including storm surges

3.11.1
Where the land area adjacent to an estuary or a coast is subject to damage by
flooding or where extreme stages and/or discharges in an estuary affect navigation activities,
forecasts of stages and/or discharges in the estuary should be issued. In addition, forecasts of
stages and/or discharges in an estuary are typically required to set the boundary condition of a
hydraulic model for riverine flood forecasting.
3.11.2
In areas where storm surges are likely to be a problem, the hydrological forecasting
service should make use of meteorological service products and concentrate on providing
generalized storm surge warnings where the preparation of refined, site-specific forecast
causes unacceptable delay.
NOTE:

A service faced with an estuary problem and not having the resources to apply a dynamic
routing procedure to it may obtain adequate results by using an empirical graphical
relationship involving upstream discharge, open sea surge and estuary stage.

3.12

Urban flooding

In urban areas, the hydrological forecasting service should have the capability to provide
warnings based on QPF that can be compared to the design storm for the urban drainage
systems and any related subsurface structures.
3.13

Groundwater flooding

The hydrological forecasting service should determine which areas are prone to groundwater
flooding. The expected effects of groundwater on subsurface and surface structures should be
assessed, where appropriate.
3.14

Low flow forecasts

3.14.1

Water supply forecasts

Where needed, medium-term and subseasonal to seasonal hydrological forecasts should be
made to enable the efficient operation of water supply systems. Usually, such forecasts should
take account of future weather and therefore, in general, they should be given in probabilistic
terms.
NOTES:
(a)

Water supply forecast is a statement of the expected volume of available water with associated
time distribution and probabilities, whenever feasible for a specified period and for a specified area;

(b)

Information on techniques used for making water supply forecasts and for water supply forecasts,
using stochastic inputs to continuous streamflow models or probabilistic analyses of model output
based on historical data is given in the Guide to Hydrological Practices, Volume II: Hydrology –
Management of Water Resources and Application of Hydrological Practices, Chapter 7 (WMONo. 168), and Guidelines on seasonal hydrological forecasting (under preparation).
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Water level forecasts

Under sustained low flow conditions, short- and medium-term hydrological forecasts of water
level (and water depths) become important and should be made to enable the efficient
operation of the waterway, especially in the case of navigable rivers and the supply of water to
drinking water treatment plants or to cooling systems of power stations may also require
forecasts of water level (and head) at the location of pumping stations.
3.14.3

Hydrological drought forecasts

The hydrological forecasting service should regularly assess the conditions that may indicate
the onset of a period of hydrological drought and should publish its assessments of the
situation on a regular basis.
3.15

Cold region phenomena

3.15.1

Snow monitoring

3.15.1.1 In areas where snow occurs, the hydrological forecasting service should ensure that
it is taken into account in the production of hydrological forecasts and warnings.
3.15.1.2 Reporting procedures should ensure that the character of precipitation (snow or
rain) as well as its amount are reported to the forecaster.
3.15.1.3 In accessible portions of river basins, snow surveys should be made as often as
necessary to maintain a continuing quantitative assessment of the snow cover and the
situation of water equivalent of snow cover.
3.15.1.4 Satellite remote sensing products of snow cover and water equivalent of snow cover
should be considered as well as in situ measurements.
3.15.2

Snowpack modelling

Where required for decision-making on seasonal meltwater uses or hazard mitigation, snow
cover and snowmelt modelling should be carried out as components of forecasting techniques
to account for snow dynamics and associated meltwater outflows.
3.15.3

Ice forecasts

The hydrological forecasting service should determine which river reaches are prone to the
formation of ice and ice jams. The expected effects of ice jams on water levels should also be
assessed.
3.16

Dissemination and communication of forecasts and warnings

Members should ensure preparation and timely dissemination, to relevant users, of
hydrological forecasts and warnings. Such information should be fit for purpose for integration
into decision-making processes and procedures related to the protection of life and property
and the general welfare of the public.
NOTE:

Dissemination of warnings is one of the key components of an early warning system .

3.17

Public education and outreach

Members should engage in education, awareness and preparedness activities aimed at helping
citizens and specialist users make the best use of hydrological forecast and warning
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information, understand the potential threats of floods and droughts, and be aware of the
appropriate response actions. Members should strive to make these products accessible to
non-specialists and specialists.
NOTE:

Enhancing the response capacity of users through public education and outreach is a key
component of end-to-end early warning systems.

3.18

Forecast evaluation and verification

The hydrological forecasting service should constantly monitor the quality of its output. Such
monitoring should lay emphasis on the values of the forecasts to potential users and hence the
evaluation should be based on their accuracy and timeliness, as well as the responsiveness of
the users when forecasts and warnings are issued.
NOTE:

Information on operational forecast verification is given in the Guide to Hydrological
Practices, Volume II: Hydrology – Management of Water Resources and Application of
Hydrological Practices, Chapter 7 (WMO-No. 168) and in Guidelines on Verification of
hydrological forecasts (under preparation).

3.19

International basins

Members should organize the exchange of hydrological forecasts and warnings on international
basins on the basis of bilateral or multilateral agreements. Provisions should be made in the
agreements for the effective usability of prediction and forecasting products (e.g. by including
requirements for common datum, common system of units, and addressing different language
and time zone issues) (see note 2.10.5).
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CHAPTER 4

WATER QUALITY MONITORING

Water Quality Monitoring
Members should establish water quality monitoring programme(s) as specified in the Manual
on Water Quality Monitoring (under development).
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METEOROLOGICAL SERVICES FOR HYDROLOGY

General

5.1.1
Each Member shall ensure that the dissemination of meteorological information
necessary to meet the requirements of hydrology is reliable, regular and adapted to
expressed and established requirements.
5.1.2
Each Member shall establish a communication link between its Hydrological
Service(s) and the National Meteorological Centre (NMC) designed according to its national
needs.
NOTE:

An NMC is a centre responsible for carrying out required functions to meet the national and
international requirements and commitments of the Member under the Global Dataprocessing and Forecasting System (GDPFS) (Technical Regulations, Volume I - General
Meteorological Standards and Recommended Practices, WMO-No. 49).

5.2

Meteorological observations for hydrological purposes

5.2.1
Each Member shall disseminate the meteorological observations listed in the table
below required for the analysis of the response of a drainage basin to changes in meteorological
conditions.
5.2.2
Meteorological observations for hydrological purposes from such stations shall
concern at least one of the meteorological elements listed in the table below, as required.
5.2.3
The uncertainty of observation of meteorological elements for hydrological
purposes and the reporting interval for hydrological forecasting purposes should be as shown
in the table below.
NOTE:

Precision of observation or of reading is the smallest unit of division on a scale of
measurement to which a reading is possible either directly or by estimation.
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Element
(a) Precipitation — amount and form*

Reporting interval for
hydrological
forecasting purposes

Uncertainty
± 2 mm below 40 mm

6 hours**

± 5% above 40 mm
(b) Snow depth

± 2 cm below 20 cm

Daily

± 10% above 20 cm
(c) Water equivalent of snow cover

± 2 mm below 20 mm

Daily

± 10% above 20 mm
(d) Air temperature

± 0.1°C

6 hours

(e) Wet-bulb temperature

± 0.1°C

(f) Net radiation

±0.4 MJ/m d below 8MJ/m

6 hours
2

2

Daily

±5% above 8MJ/m d
2

(g) Pan evaporation

±0.5 mm

Daily

(h) Surface temperature — snow

± 1°C

Daily

(i) Temperature profiles — snow

± 1°C

Daily

(j) Wind: speed

± 10%

6 hours

direction ± 10°
(k) Sunshine duration

± 0.1 hour

Daily

(l) Relative humidity

± 1%

6 hours

*

In some locations it will be necessary to distinguish the form of precipitation (liquid or solid).

**

The reporting interval in flash flood basins is often required to be two hours or less; in other
locations daily values may suffice.

5.3

Meteorological forecasts and warnings for hydrological purposes

5.3.1
Members shall ensure that meteorological forecasts and warnings for hydrological
purposes are made available routinely to the hydrological forecaster as required.
5.3.2

The programme on forecasts and warnings for hydrology should include:

(a)

The type of meteorological information listed in section 5.2. The forecasts should be
regular and detailed, specifying to the greatest possible extent local and regional
variations;

(b)

The following forecasts:

(c)

(i)

Quantitative precipitation forecasts (QPF) for periods of up to 120 hours when
feasible;

(ii)

Air temperature, humidity, dew point, wind and sky conditions for up to 5 days;

(iii)

Wind speed and directions for 24 hours or more;

Warnings of hazardous weather conditions, preferably with information on uncertainty,
particularly in the following cases:
(i)

Heavy precipitation (amount and intensity);

(ii)

Sudden and persistent changes in temperature to above or below freezing;

(iii)

Strong winds.
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Publication and dissemination of climatological data for hydrological
purposes

5.4.1
Each Member should publish annually its climatological data for hydrological
purposes in addition to those published as climatological data.
5.4.2
The publication of climatological data for hydrological purposes should conform
with Chapter 4 of WMO Guidelines on the Calculation of Climate Normals (WMO-No. 1203)
and Chapter 6.1 of the Guide to Climatological Practices (WMO-No. 100), concerning the
publication of climatological data, except that these data should be grouped according to
main drainage basins.
5.4.3
Climatological data published or disseminated for hydrological purposes should
include frequencies, sums or averages, whichever is applicable, of the following elements and
for time units as indicated in 2.12.4:
(a)

Air temperature;

(b)

Relative humidity;

(c)

Wind speed and direction;

(d)

Precipitation (amount and intensity);

(e)

Solar radiation;

(f)

Snow cover;

(g)

Pan evaporation;

(h)

Wet-bulb temperature;

(i)

Sunshine duration.

5.5

Precipitation data and quantitative precipitation forecasts (QPF)

The hydrological forecaster should be supplied with QPFs on a regular basis and these should
be frequently updated during flood situations. The meteorological forecaster making the QPF
should have available all current precipitation observations including those made primarily for
hydrological purposes.
5.6

Meteorological observational and forecast data other than precipitation

Members should make available the following types of meteorological information, data and
forecasts at standard times to the hydrological forecaster:
(a)

(b)

Temperature, including:
(i)

Current data;

(ii)

Forecasts of abrupt and sizeable changes;

(iii)

Forecasts of unusually high or low temperatures;

Wind, including:
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(c)
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(i)

Current data;

(ii)

Forecast of unusually high winds;

(iii)

When hydrologically significant, forecast of abrupt changes in wind direction;

Meteorological data related to evapotranspiration computations:
(i)

Solar radiation or per cent sunshine;

(ii)

Dew point temperature or relative humidity;

(iii)

Observed pan evaporation.

Resolution 17 (EC-73)
Strengthening Regional Instrument Centres
THE EXECUTIVE COUNCIL,
Recalling Resolution 43 (Cg-18) – Report of the seventeenth session of the Commission for
Instruments and Methods of Observation and Decision 34 (EC-70) – Designation of new
regional instrument centres,
Recognizing the need to follow a uniform approach for auditing of WMO centres as stated in
Technical Regulations (WMO-No. 49), Volume I,
Having examined Recommendation 15 (INFCOM-1) – Strengthening Regional Instrument
Centres,
Having examined the process for designating, assessing and reconfirming Regional
Instrument Centres (hereafter referred to as the “RICs Process”), developed by the Standing
Committee on Measurements, Instrumentation and Traceability (SC-MINT) of the Commission
for Observation, Infrastructure and Information Systems (INFCOM),
Endorses the RICs Process, provided in the annex to the present resolution, as a general
guidance for regional associations, Members hosting RICs, and INFCOM, outlining the basic
principles and procedures of this process;
Requests the regional associations, the respective Members and INFCOM to follow the RICs
Process for all new nominations of RICs and for the assessment and periodic reconfirmation of
existing RICs;
Further requests the regional associations to examine the need their Members have for RICs
services and to explore ways in which available RIC services may benefit their Members;
Urges Members hosting RICs without accreditation to obtain ISO/IEC 17025 accreditation at
their earliest convenience;
Requests INFCOM, in collaboration with the regional associations, to further develop the RICs
audit process to be in line with the standard and recommended practices and procedures
described in the Technical Regulations (WMO-No. 49), Volume I.
Note: This resolution replaces Decision 34 (EC-70), which is no longer in force.
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Annex to Resolution 17 (EC-73)
Process for designation, assessment, reconfirmation of
Regional Instrument Centres
1.

Introduction

1.1
Regional Associations (RAs) are invited to conduct, at least once in a four-year
period, in collaboration with the Commission for Observation, Infrastructure and Information
Systems (INFCOM), a survey of the WMO Members on regional needs for Regional Instrument
Centre (RIC) services and on the utilization and satisfaction with the offered RIC services. The
results of the survey will be used to underpin decisions related to a candidate entity applying
for WMO RIC status and, through assessment of the existing RICs, to support decisions on
their reconfirmation.
1.2
INFCOM.

Technical evaluation of RIC applications and assessment of RICs will be done by

2.

Preparatory Requirements

A candidate RIC should be capable of carrying out all RIC functions, as defined in the RIC
Terms of Reference, before an application is submitted.
3.

Application

3.1

An application shall include at least:

(1)

Letter from Permanent Representative (PR) of the country with WMO offering services of
the candidate RIC to the Members of the Region (and beyond, if possible);

(2)

Completed RIC Evaluation Scheme;

(3)

Completed RIC Reporting Form;

(4)

Proof of accreditation (if RIC candidate is accredited according to the ISO/IEC 17025
standard);
or
Proof of traceability assurance to (inter)national standards (for example, certificates of
calibration) and proof of RIC staff competency (for example, qualifications, experience,
training certificates, membership of relevant professional organizations, publications) for
RIC candidate’s methods of calibration that are intended to be offered to Members, but
are not accredited yet.

3.2
The application will be sent to the president of the relevant RA, with copies to the
president of INFCOM and to the Secretary-General of WMO.
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3.3
Should any required information be missing from the application, the WMO
Secretariat will communicate the shortcoming(s) to the candidate RIC, which must ensure that
the missing information is provided before the assessment of the application can proceed.
4.

Evaluation of applications

4.1
When a submitted application is complete, the WMO Secretariat, in consultation
with the president of INFCOM, will make arrangements for its evaluation by a team of experts.
The team (hereinafter called the evaluation team) will be approved by the president of
INFCOM, in consultation with the presidents of RAs.
4.2
The result of the evaluation process, together with a recommendation for
acceptance/rejection of the application, will be submitted to the president of INFCOM for
endorsement on behalf of INFCOM, and will then be conveyed to the Secretary-General of
WMO. The Secretary-General will inform the president of the relevant RA and the PR of the
country with WMO of the INFCOM recommendation.
5.

Designation of RICs

The respective RA will be invited to designate the new RIC, upon successful evaluation of the
application and positive recommendation of INFCOM. The RA will formally approve the
designation of the RIC, subject to the need for new RICs to be designated within that RA
(see Introduction above).
6.

Regular assessment of RICs

6.1
According to the RIC Terms of Reference, RICs shall report on their activities
annually using the RIC Reporting Form, and conduct self-assessments using the RIC Evaluation
Scheme, every four years. The RIC annual reports shall be submitted to the WMO Secretariat
each year before the end of February. The WMO Secretariat will publish the RIC reports on the
WMO website.
6.2
The WMO Secretariat will ensure, in consultation with the president of INFCOM,
regular review of the documentation (RIC reporting forms, RIC evaluation schemes, RIC
accreditation certificates, etc.) by the evaluation team to assess the compliance of the RICs
with their Terms of Reference. The results of each evaluation will be provided to the president
of INFCOM and president of the respective RA. If necessary, the evaluation team might verify a
RIC capabilities and performances by making on-site visits.
6.3
Should a RIC fail to report on its activities for at least two consecutive years, the
WMO Secretariat will inform the president of INFCOM and the president of the RA that the RIC
status is changed from compliant to non-compliant and that RIC should be re-assessed.
7.

Reconfirmation of RICs

7.1
Prior to each regular Congress, the WMO Secretariat will invite PRs of Members
hosting RICs to reconfirm their willingness to continue hosting their RIC and providing RIC
services to Members.
7.2
Based on the outcomes of the RICs re-evaluation and of the four-yearly survey of
Members’ needs, RAs are invited to reconfirm their RICs or take appropriate measures in the
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event that a RIC has not provided satisfactory services, in compliance with the Terms of
Reference.

Resolution 18 (EC-73)
Transition and Pre-operational Plan of the Global Cryosphere Watch
THE EXECUTIVE COUNCIL,
Recalling:
(1)

Resolution 1 (Cg-18) – WMO Strategic Plan,

(2)

Resolution 37 (Cg-18) – The WMO Integrated Global Observing System transition to
operational status commencing in 2020,

(3)

Resolution 38 (Cg-18) – Vision for the WMO Integrated Global Observing System in
2040,

(4)

Resolution 48 (Cg-18)- Key directions of the Polar and High-mountain Agenda for the
next WMO financial period (2020–2023),

(5)

Resolution 50 (Cg-18) – Pre-operational phase of the Global Cryosphere Watch,

(6)

Resolution 6 (EC-71) – Executive Council Panel of Experts on Polar and High-mountain
Observations, Research and Services,

(7)

Resolution 7 (INFCOM-1) – Global Cryosphere Watch Advisory Group,

Noting Resolution 9 (EC-73) – Plan for the WMO Integrated Global Observing System Initial
Operational Phase (2020–2023),
Mindful that over half of the world’s population lives in watersheds of major rivers with
sources from glaciers and snowmelt,
Noting with concern the findings of the Intergovernmental Panel on Climate Change (IPCC)
Special Report on the Ocean and Cryosphere in a Changing Climate (SROCC), 2019, on the
significant changes in the cryosphere in all regions and their consequences,
Recognizing the urgency of consistent cryosphere monitoring to provide support societies so
that they can adequately prepare for and respond to long-term changes in the cryosphere and
shifts in the frequency and intensity of related extreme events,
Noting with satisfaction the overall progress made in the development of the Global
Cryosphere Watch (GCW) regarding access to and utilization of cryosphere information in the
delivery of weather, climate and water services as defined in the WMO Strategic Plan,
Having examined Recommendation 19 (INFCOM-1) – Transition and Pre-operational Plan of
the Global Cryosphere Watch,
Adopts the Pre-operational Plan of the Global Cryosphere Watch (GCW) as provided in the
annex to the present resolution;
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Requests Members, the regional associations and the technical commissions to organize their
activities to realize the goals and associated outcomes as described in the Plan;
Requests the Commission for Observation, Infrastructure and Information Systems
(INFCOM), to provide the technical lead of GCW activities and liaise with the appropriate
bodies and partners;
Further requests INFCOM to keep the Plan under regular review, to update, and report
progress in the implementation of the Plan to the Executive Council, and to submit a report to
the World Meteorological Congress at its nineteenth session;
Requests the Secretary-General:
(1)

To provide the necessary assistance and Secretariat support to Members, especially to
developing and least developed countries, for the implementation of the Plan with respect
to their requirements and within the available resources;

(2)

To motivate Members to contribute the necessary resources for the further development
of the activities of the Plan;

Authorizes the Secretary-General to make editorial corrections to the contents of the annex
to the present recommendation;
Urges Members:
(1)

To continue fostering engagements of their National Meteorological and Hydrological
Services (NMHSs) with national and regional partners, research institutions, and
academia, to maximize the benefit which can be obtained from existing observation
infrastructure, access to cryospheric data, and the transfer of advances in cryospheric
research to operations;

(2)

To continue to provide resources, including through the GCW Trust Fund and/or seconded
experts, to help support the implementation of GCW;

Requests the regional associations to collaborate with GCW in the organization of workshops,
including capacity development and outreach activities;
Invites partner organizations:
(1)

To participate in relevant activities of the Plan;

(2)

To further support the implementation of GCW by contributing with human and financial
resources.
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Annex to Resolution 18 (EC-73)
Global Cryosphere Watch
Pre-operational Phase - High Level Plan, 2020–2023
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PREAMBLE

The Second International Meteorological Congress, held in 1879, decided that it would
be very useful if observatories could be established on the summits of mountains, so that
they […] may aid in the solution of problems which may present themselves in future.
The Congress requested the directors of the meteorological systems of various countries …
to publish […] the existing series of observations made at elevated stations, […]. The
Congress drew the attention of meteorologists to the importance of measuring the
variations in length and thickness of the glaciers. It recommended […] to institute
continued glacier observations and to publish the results.
For that exact purpose, the scientific community established the “Commission Internationale
des Glaciers (CIG)” during the Sixth International Geological Congress held in 1894.

2

INTRODUCTION

The cryosphere is the component of Earth’s climate system that includes snow, solid
precipitation, sea ice, lake and river ice, icebergs, glaciers and ice caps, ice sheets and ice
shelves, permafrost, and seasonally frozen ground. Approximately 70% of Earth’s freshwater
is locked away in the form of snow or ice. The cryosphere extends globally, occupying most
latitudes seasonally or perennially, being present in nearly one hundred countries, beyond the
Arctic, Antarctic, and the mountain regions.
The implementation of the Global Cryosphere Watch (GCW), approved by the Seventeenth
Session of the World Meteorological Congress (Cg-17), has reached a level of maturity where
GCW is enabling the deployment of key components. These include the GCW Surface
Observing Network, the GCW Data Portal, and the Snow Watch assessments. The observing
component of GCW is one of the four components of the WMO Integrated Global Observing
System (WIGOS1) and the data access objectives of GCW are aligned with the WMO
Information System (WIS).
Resolution 50 (Cg-18) - Pre-operational phase of the Global Cryosphere Watch, decided to
continue the development of GCW during the eighteenth financial period (2020–2023) with a
pre-operational phase. This includes the completion of normative work and shifting the
emphasis to the cryospheric data access and utilization and the “watch” functions, along the
priorities approved by Cg-18.
The anticipated benefits of establishing GCW depend on the institutional support that Members
and partners are prepared to provide to GCW during this phase, as well as the integration of
the mature GCW components within their monitoring programmes.

1

The component observing systems of WIGOS shall comprise the Global Observing System (GOS) of the
World Weather Watch (WWW) Programme, the observing component of the Global Atmosphere Watch
(GAW) Programme, the WMO Hydrological Observing System (WHOS) of the Hydrology and Water
Resources Programme (HWRP) and the observing component of the GCW, including their surface-based
and space-based elements (Manual on the WMO Integrated Global Observing System (WMO-No. 1160).
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IMPLEMENTATION OF THE GLOBAL CRYOSPHERE WATCH

3.1

GCW mandate
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GCW is the crosscutting activity area of WMO addressing the needs of its Members and their
partners for authoritative, actionable, and accessible science-based information on the
state of the cryosphere as a key component of Earth system. GCW is mandated to support
Members in sustainably enhancing their capabilities for observing all components of the
cryosphere, for accessing and utilizing the cryospheric data and for developing value-added
analyses and indicators based on in situ, space-based, and airborne observations of the
cryosphere, as well as models, to meet defined information needs at the core of the WMO
Strategic Plan2, 2020–2023, and the WMO Water Ambitions.
Members require cryospheric information for representing dynamic Earth system processes
and for implementing the coupling of ocean cryosphere-atmosphere-land systems at all
latitudes and elevations for weather, sea ice, climate and hydrological monitoring, forecasting,
and prediction. The plan provides a clear focus on operational monitoring requirements to
support safety on land and sea ice.
GCW continues to contribute to the WMO role as an Observer with the Arctic Council, as part of
its engagement with the Sustaining Arctic Observing Networks (SAON). The 2017 Fairbanks
Declaration noted that “the Council recognized […] the need for well-maintained and sustained
observation networks and continuous monitoring in the Arctic, such as the World
Meteorological Organization's Global Cryosphere Watch Programme”.

3.2

WMO leadership regarding the cryosphere in Earth’s system

A fully operational GCW will provide Members the necessary tools to acquire and incorporate
information on the cryosphere for meeting the needs of their constituencies. Currently, many
of the cryosphere related activities continue to be resourced and managed through research
and academia, with limited links to operational services. It has become essential for WMO to
take a lead role in facilitating Members’ access to information on the cryosphere, as the
changing climate has increased the demand, not only in polar, subpolar, and high-mountain
areas, but, also, globally.
Core WMO activities rely on cryospheric information, to be effective for all Members; these
include hydrological services, water resource management, weather forecasting, climate
monitoring, operational ice services, preparation of early warnings and monitoring of natural
hazards, etc. Polar and many mountain regions have remained insufficiently monitored due to
high costs, limited access, extreme operating conditions, insufficient local capacity, or weak
institutional mandates. Insufficient data exchange mechanisms across sectors continue to
hamper the development of hydro-meteorological and climate services for these regions, and
existing data sources are underutilized or lost due to fragmentation across multiple operators
and the lack of harmonized data policies.
In this context, WMO is providing an enabling mechanism in the framework of GCW.

In the context of the WMO Strategic Plan, the Earth is being considered as an integrated system of
atmosphere, ocean, cryosphere, hydrosphere, biosphere and geosphere, which informs policies and
decisions based on a deeper understanding of the physical, chemical, biological and human interactions
that determine the past, current and future states of the Earth.
2
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GCW contribution to GCOS and its Implementation Plan

The Global Climate Observing System (GCOS) publication Global Observing System for
Climate: Implementation Needs (GCOS-200, 2016) identifies GCW as a contributor to the
global climate observing system on multiple aspects on ocean and terrestrial cryosphere.
(see Annex 1 of this document). Chapter 5, Terrestrial Climate Observing System of GCOS200, 2016 notes that “WMO has established the Global Cryosphere Watch, which should bring
together the different networks observing the cryosphere and coordinating in situ monitoring
includes coordinating field sites and measurement methods”.
During its implementation phase, 2015–2019, GCW delivered results contributing to actions on
cryosphere of GCOS-200, 2016, as identified in section 2.4 of this document.
In 2020, GCW and the GCOS-GOOS-WCRP3 Ocean Observations Panel for Physics and Climate
(OOPC) exchanged letters of agreement to jointly steward the Global Ocean Observing System
(GOOS) Essential Ocean Variable (EOV) and GCOS Essential climate Variable (ECV) sea ice.
Under this agreement, GCW already contributed to the Status Report for this ECV.

3.4

GCW implementation status

During the seventeenth financial period, GCW achieved the following results:

3

(a)

The GCW Surface Observing Network (CryoNet and contributing stations) was
incorporated into WIGOS (EC-70). When first established, it included 153 stations
operated by 41 institutions in 25 Member countries;

(b)

Cryosphere-specific regulatory and guidance material was developed and published
by WMO, as follows:
•

Technical Regulations, Volume I – General Meteorological Standards and
Recommended Practices (WMO-No. 49) , Part I, Chapter 8, Attributes specific
to the Observing Component of the Global Cryosphere Watch;

•

Manual on the WMO Integrated Global Observing System Annex VIII to the
WMO Technical Regulations (WMO-No. 1160), Chapter 8, Attributes specific to
the Observing Component of the Global Cryosphere Watch;

•

Guide to Instruments and Methods of Observation (WMO-No. 8), Volume II –
Measurement of Cryospheric Variables, also addressing Action T4: Review of
monitoring guidance (GCOS-200, 2016);

•

Cryospheric specific metadata was included in the WIGOS Metadata Standard
(WMO-No. 1192), 2019 edition; this is, also, a contribution to Action T5:
Develop metadata (GCOS-200, 2016).

(c)

The GCW Data Portal, hosted by the Norwegian Meteorological Institute, is
increasingly aligned with the WIS, and is interoperable, at least at the metadata
level, with over 80 data repositories;

(d)

A BUFR Table for the international exchange of data on snow depth and water
equivalent of snow cover, was published in the Manual on Codes (WMO-No 306);
since implemented in 2017, an increase of over 60% in the exchange of snow data,

Global Climate Observing System (GCOS)-Global Ocean Observing System (GOOS)- World Climate
Research Programme (WCRP)
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has been reported; this is, also, a contribution to Action T28 of the GCOS-200,
2016;
(e)

The Satellite Snow Products intercomparison and Evaluation Exercise (SnowPEx)
was initiated by GCW in 2013, being funded by the European Space Agency (ESA);
all results were published by 2020; SnowPEx was identified in Action T28 of GCOS200, 2016;

(f)

Assessments and trackers on the state of the cryosphere are published regularly on
the GCW website, e.g. snow trackers and seasonal snow cover assessments; these
have contributed to Action T29, Integrated analyses of snow (GCOS-200, 2016);

(g)

Snow Watch framework of activities, which includes the Snow Product inventories;

(h)

A consolidated set of cryospheric terms was developed based on internationally
available glossaries and it has been published on the GCW website;

(i)

GCW regional workshops: Chile (2014), China (2013), the Russian Federation
(2016), and Tanzania (2017);

(j)

GCW was a key facilitator of the WMO High-Mountain Summit (2019).

4

GCW PRE-OPERATIONAL PHASE PLAN

4.1

Overview

This plan reflects the activities of GCW to 2023 and are part of Output 2.1.6 of the WMO
Operating Plan 2020–2023. This plan is aligned with the WMO Strategic Plan, specifically,
Goal 2 on enhancing Earth’s system observations and predictions, for contributing to the
delivery of authoritative, accessible, user-oriented and fit-for-purpose information and
services, defined in Goal 1. These outputs support Goal 4, on closing the capacity gap on
weather, climate, hydrological and related environmental services, with a focus on developing
countries.

4.2

GCW Pre-operational phase: Benefits to Members

The stakeholders of GCW include the NMHSs, research organizations, academia, other national
institutions, and international organizations.
As an activity of WMO, GCW is uniquely positioned to foster international coordination and
partnerships between scientific and operational communities and between scientists and
practitioners, to enable necessary services by leveraging the advances in understanding the
role of the cryosphere in Earth’s system, by working with all its stakeholders. The WIGOS Data
Partnerships framework is relevant to building and sustaining these partnerships at the
national level.
It is anticipated that GCW will facilitate the following benefits to Members:
(a)

Clear cryosphere observing requirements supporting identified applications;

(b)

Increased use of cryospheric data for coupled assimilation (ocean cryosphereatmosphere–land) in numerical weather prediction, operational analyses, climate
reanalyses, and model verification;
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(c)

Near-real-time access to sea ice data for operational forecasts in support of
navigation and offshore activities such as those provided by Ice Services;

(d)

Access to information necessary to assess natural hazards related to changes in
snow, glacier and permafrost, for early warnings, hazard mapping, and planning;

(e)

Assessments of snow and ice as reservoirs of freshwater, supporting decisions
related to agriculture and food production, flood management, hydropower
production, etc.;

(f)

Contribute to addressing gaps on cryospheric observations and applications, as are
those identified in the IPCC Special Report on the Ocean and Cryosphere in a
Changing Climate (SROCC), as summarized in Annex 2;

(g)

Contributions to the goals of the GCOS Implementation Plan;

(h)

Access to additional data sources for engineering infrastructure design for cold
climates and for transportation planning on mountain and northern routes (on
snow, permafrost, or frozen rivers/lakes);

Deliverables of the GCW Pre-operational phase

By the end of this phase, the following deliverables will be made available:
(a)

Sustaining cryospheric observations and data systems within WIGOS and
WIS, to address the scarcity of observations and data on the cryosphere;

(b)

A Statement of Guidance on cryosphere monitoring requirements and capabilities
in the framework of WIGOS Requirements, of the Rolling Review of Requirements,
and the WIGOS Vision 2040;

(c)

Functional cryosphere “watch” capabilities supporting monitoring, prediction
and services, as within the framework of the WMO seamless Global Data-Processing
and Forecasting System (GDPFS), the Global Maritime Distress and Safety System
(GMDSS) for marine safety, aligned with the WMO Eight Ambitions for Water;

(d)

Pilot projects in support of capacity development at the regional level, with a
focus on the most vulnerable regions (e.g. mountain ecosystems, paramos, etc).

Mutually beneficial partnerships between scientists and practitioners and between operational
and scientific communities underpin the delivery of these goals and GCW will continue
engaging the relevant communities.
GCW will continue facilitating the use of space-based cryospheric data and products. The
collaboration between GCW and the Polar Space Task Group (PSTG) of the Executive Council
panel of experts on Polar and High-mountain Observations, Research and Services (ECPHORS), remains critical to the success of this plan.
An Integrated Global Cryosphere Information System is the long-term goal of GCW for
sustaining the access to the necessary cryospheric information. A strategy will be initiated
during the pre-operational phase and be linked to existing initiatives.
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Sustaining cryospheric observations

The following activities will be organized to foster the sustainability of cryospheric observations
and aligned with the WIGOS Operating Plan:
(a)

WMO Technical Regulations (Manual on WIGOS and Guide to WIGOS):

Complete and publish the regulatory and guidance material and enable Members to plan,
operate, and evolve their cryospheric observing systems, by 2022, with a focus on observing
requirements as required under the WMO Unified Data Policy;
(b)

(c)

GCW observing network:
•

Ongoing – foster the registration of additional cryospheric observations
operated by Members and partners in the WMO Observing Systems Capability
Analysis and Review Tool – OSCAR/Surface;

•

Apply the approved procedures for the allocation of WIGOS Station Identifiers
(WSI) to GCW stations, as of 2021 (Resolution 35 (Cg-18));

WIGOS Data Quality Monitoring System (WDQMS) to include the monitoring of
registered cryospheric observations, as of 2023:
•

Develop terms of reference for monitoring cryospheric observations, and
include availability/receipt of data (e.g. at global/regional modelling centres,
etc.), identifying and addressing issues, and providing feedback, etc.;

•

Engage and establish one or more Regional WIGOS Centres (RWC) to fulfil the
WDQMS role for cryospheric data and align GCW stations with these RWCs;

(d)

Undertake activities supporting the implementation of the Global Basic Observing
Network (GBON), e.g. on snow, sea ice, etc;

(e)

Support the preparation of inventories of in situ and satellite-derived key observed
cryospheric variables, data sets, and products, and contribute to Gap Analyses
conducted by the WMO Space Programme in consultation with the GCW Watches.

4.3.2

Statement of Guidance on the monitoring of the cryosphere (CRYORA)

A priority of the pre-operational phase is the consolidation of requirements for cryospheric
observations and related capabilities within the framework of the WMO Rolling Review of
Requirements, the OSCAR Requirements database, and the WIGOS 2040 vision. This will be a
coordinated effort of Members and partners, building on the Cryosphere Theme Report of the
Integrated Global Observing Strategy (2007), and will contribute to the results of the Joint
Expert Team on Earth System Observing System Design and Experiments (JET-EOSDE),
specifically:
(a)

Report on the consolidated cryosphere observing requirements and the assessment
of capabilities, by 2023;

(b)

Submit consolidated observing requirements for inclusion in the Manual on WIGOS;

(c)

Statement of Guidance on Cryosphere Monitoring, by 2024.
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4.3.3

Sustaining cryospheric data systems

The GCW Data Portal is a bridge between WMO and non-WMO data management frameworks
and data providers, some of which have limited data management capabilities. The following
actions will be undertaken under this goal:
(a)

GCW WIS2 pilot project, progressively from 2021:
•

Pursue open access to the data from GCW stations (real time and archived)
and promote Network Common Data Form (NetCDF) following the Climate
and Forecast (CF) convention as the preferred format for cryospheric data;

•

Support GCW station operators, in particular those with limited data
management capabilities, providing them with access to the GCW developed
software stack relying on MeteoIO, transforming their data to structured
NetCDF/CF (FAIR compliant) format;

•

Publishing data from GCW stations and provide analysis-ready data,
progressively from 2021;

(b)

Support the definition of new tables (e.g. BUFR) for real time/ near-real time
cryospheric data exchange (e.g. sea ice variables);

(c)

Support the delivery of goals of the WMO Unified Data Policy;

(d)

WIGOS and WIS data and metadata: address gaps in metadata and data
representation for cryospheric observations, by contributing to relevant standards
(WIGOS Metadata Standard (WMO-No. 1192) and Manual on Codes
(WMO-No. 306));

(e)

Develop a proposal for a cryospheric data archival solution to address the longterm availability and traceability of data sets, by 2023;

(f)

Establish the GCW Data Portal as a cryospheric Data Collection or Production Centre
(DCPC)4 with selected WIS functions;

(g)

Establish interoperability with representative data centres, namely the Third Pole
Environment Data Centre in the framework of the Memorandum of Understanding
with the Third Pole Environment (TPE) programme, the Data Centre of the Global
Terrestrial Network for Permafrost (GTN-P), etc.;

(h)

Publish an assessment of terminology and semantics on the cryosphere and engage
the scientific community to address representative discrepancies (2021).

4.3.4

GCW “watch” functions: access to value-added cryospheric data

The “watch” activities are the interface with applications like numerical weather prediction
(NWP), forecasts for ice navigation, hydrological forecasting, regional climate prediction
(e.g. Regional Climate Centres and Regional Climate Outlook Forums) and monitoring

4

Data Collection or Production Centres (DCPC) are Centres that fulfil within specific WMO Programmes an
international responsibility for the generation and provision for international distribution of data, forecast
products, processed or value-added information, and/or for providing archiving services. DCPCs can also
provide basic WIS functions such as metadata catalogues, Internet portals and data access management .
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(e.g. GCOS), hydrological status and outlooks (HydroSOS), and support the development of
specialized products for mountain regions, etc. During this phase, the focus will be on:
(a)

Strengthen the role of Snow Watch, including through the contribution to SnowPEx
follow up activities and to HydroSOS, as of 2021;

(b)

Establish a dedicated focus on Sea Ice, in consultation with the Marine Meteorology
and Oceanography Standing Committee (SC-MMO) of the Services Commission
(SERCOM), the Ocean Observations Physics and Climate Panel (OOPC), and others,
as of 2021.

The “watch” terms of reference, are:
(a)

Develop and disseminate indicators, trackers, and assessments of the state of the
cryosphere based on in situ, space-based, and airborne observations, as well as
models, to address Member’s needs, and linked to WMO strategic objectives and
the WMO Water Ambitions (e.g. HydroSOS), for example:
•

snow and sea ice cover at different scales; freshwater stored in snow,
glaciers, and permafrost; anomalous conditions and extreme events,
characterization of related hazards, etc.

(b)

Prepare recommendations on cryospheric data assimilation and utilization and on
assimilation-ready datasets as contributions to GDPFS and to GMDSS, and as input
to coupled Earth’s system modelling and prediction;

(c)

Provide input to the development of specific functions for existing or new GDPFS
centres, as defined in the Manual on the Global Data-processing and Forecasting
System (WMO-No. 485);

(d)

Develop and facilitate the implementation of observing, measurement, and
reporting practices, including terminology, and aspects related to data and
metadata representation and use, for publication in the Guide to Instruments and
Methods of Observation (WMO-No. 8), Volume II, Measurement of Cryospheric
Variables:
•

sea ice, permafrost, glaciers and ice caps, with completion by 2023;

•

ice sheets and ice shelves, and lake and river ice, initiated by 2023;

(e)

Support the goals of consolidated cryospheric observing requirements;

(f)

Foster intercomparisons to characterize available cryospheric data and products,
reflecting intended uses and supporting predictive capabilities of Members;

(g)

•

Sea ice thickness and snow on sea ice product intercomparison (in
preparation as of 2021);

•

Next phase of the Satellite Snow Product Intercomparison and Evaluation
Exercise (SnowPEx), initiated in 2021;

Provide expert contributions to the development of relevant cryospheric products
for Regional Climate Centre (RCC) for polar and mountain regions, specifically the
Third Pole RCC – network (TPRCC-network), Arctic RCC-network and the Antarctic
RCC-network, as well as the associated Climate Outlook Forums;
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(h)

Publish an annual Bulletin on the Cryosphere, progressively from 2022;

(i)

Initiate a strategy for an Integrated Global Cryospheric Information System.

4.3.5

Support capacity development projects

During the pre-operational phase, GCW will work with other structures of WMO to engage
experts from NMHSs and other national institutions in projects addressing regional needs,
e.g. knowledge transfer related to cryospheric observations and data use, as developed under
activities outlined in sections 4.3.1 to 4.3.4, including:
(a)

Develop a checklist for regional projects as a framework for capturing relevant
cryospheric information needs in project proposals;

(b)

Contribute to developing and implementing information on the cryosphere as part
of the HydroSOS project, at the regional level;

(c)

Contribute and organizer regional workshops, with the tentative schedule on Andes
(2021); Caucasus region (2022), Central Asia and Regional Association IV (2023).

4.3.6

Partnerships

The deliverables outlined in sections 4.3.1 to 4.3.5 depend on the longevity and the
effectiveness of partnerships with key programmes and partners, at national and regional
levels. In this sense, GCW will:
(a)

Join Members and partners in the preparation of proposals for specific projects,
externally funded and aligned with this plan, e.g. through the Framework
Programmes of the European Commission, Space Agencies (e.g. the European
Space Agency), Copernicus Programme, World Bank, Members driven, etc;

(b)

Contribute to the forward strategy of PSTG, by preparing and disseminating
cryosphere observing requirements relevant to operational services, e.g. climate
monitoring, operational ice services, mountain hydrology, hazard monitoring, etc;

(c)

Co-design solutions integrating cryospheric information in the delivery of the WMO
Eight Water Ambitions, e.g. through the Arctic Hydrological Cycle Observing System
(HYCOS), HydroSOS, etc.;

(d)

Implement the goals of the Memorandum of Understanding between WMO and the
TPE programme (2019);

(e)

Formalize partnerships with the Mountain Research Initiative (MRI);

(f)

Facilitate engagements between WMO Members and the Sustained Arctic Observing
Networks (SAON) Roadmap to Arctic Observing and Data Systems (ROADS)
strategy, as aligned with Members’ needs;

(g)

Liaise between WMO, the polar data communities, the SAON-Arctic Data Committee
(ADC) and the Data Management System of the Scientific Committee for Antarctic
Research (SCADM) on data standardization, terminology, and semantics;

(h)

Engage existing regional observing networks in polar and high-mountain areas, as
are ArcticNet, SAON, the International Network for Terrestrial Research and
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Monitoring in the Arctic (INTERACT), and the International Network for Alpine
Research Catchment Hydrology (INARCH), etc;
(i)

As co-steward with OOPC, contribute to the evolution of the GOOS EOV and GCOS
ECV Sea Ice.
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GCW GOVERNANCE

During the pre-operational phase, the GCW activities are being aligned with the structures of
the Infrastructure Commission (INFCOM) and support the needs for services identified by the
structures of SERCOM, as decided by EC-71. The governance of activities is assured by the
GCW Advisory Group (GCW-AG) within the framework of INFCOM, with terms of reference as
approved by INFCOM.
INFCOM has tasked its Study Group on Cryosphere Crosscutting functions – Global Cryosphere
Watch (SG-Cryo) to develop recommendations on the mandate of GCW as an operational
activity of WMO, as of the next financial period. Experts from Members and partners,
nominated via the WMO Expert Network, are engaged in the activities of this plan. GCW-AG
will continue to interface with the WMO structures and partners.
The structure of GCW for this phase is aligned with its deliverables, and it includes:
(a)

Cryosphere and Polar Observations (responsible for objectives under sections 4.3.1
and 4.3.2) and delivered in coordination with the Standing Committee on Earth
Observing Systems and Monitoring Networks (SC-ON) of INFCOM;

(b)

Cryosphere and Polar Data, responsible for objectives under section 4.3.3 and
delivered in coordination with the Standing Committee on Information Management
and Technology (SC-IMT);

(c)

Terrestrial Cryosphere Watch, which includes the Snow Watch and the development
work on Permafrost and on Glaciers and Ice Caps;

(d)

Ocean Cryosphere Watch, which will include the focus on Sea Ice;

(e)

Engagements at regional level (section 4.3.5) will be coordinated by GCW-AG.

The Cryosphere Watch activities will be delivered as outlined in section 4.3.4 and in
coordination with the work of the Standing Committee on Measurements, Instrumentation and
Traceability (SC-MINT) for the development of best practices, and, increasingly, with the work
of the Standing Committee on Data Processing for Applied Earth System Modelling and
Prediction & Projection (SC-ESMP), on contributions to data assimilation, both of INFCOM.
Substructures of SERCOM and the Research Board will be engaged for relevant activities,
e.g. monitoring and indicators of change at different scales (temporal and spatial).
The Secretariat support will continue to be provided through the GCW Project Office, building
on the support established by Cg-17.
GCW will continue to focus on advancing gender equality and implementing the WMO Gender
Equality Policy.
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RESOURCE REQUIREMENTS

The operationalization of GCW will be possible provided that financial and expert resources are
available and engaged. During the pre-operational phase, extra resources are necessary for
the organization of workshops (e.g. travel of experts), for consultancy and agreements to
address specific objectives of the plan, as well as for additional staff/experts in the WMO
Secretariat. These are essential to the integration of the cryosphere components of the Earth’s
system.
Members are urged to continue contributing to the implementation of GCW by:
(a)

Enabling the participation of their experts in the delivery of these results;

(b)

Hosting the GCW Data Portal and data centres with archiving capabilities, including
cloud solutions and the development of interoperable interfaces;

(c)

Hosting WDQMS centres for cryospheric and polar observations;

(d)

Making financial contributions to the GCW Trust Fund and support the development
of specific tools and activities, with a focus on projects in developing regions (data
interoperability, workshops, field training, data rescue);

(e)

Providing staff secondments to WMO to support the delivery of this plan.

GCW will pursue the delivery of these objectives by joining Members and partners in initiatives
and externally funded proposals, e.g. through the Framework Programmes of the European
Commission, other international funding mechanisms, etc.

7

COMMUNICATION AND OUTREACH

GCW will communicate regularly with Members through their designated GCW Focal Points,
with the scientific communities, and with its partners. Quarterly summaries on changes in the
state of the cryosphere and extremes, will be provided through the WMO website.
Outreach activities such as workshops, bulletins, side events at WMO constituent body
sessions, and regular surveys will be organized.
The GCW website (globalcryospherewatch.org) and the WMO Cryosphere web pages will
continue to publish the well-appreciated links to assessments and news relevant to the
cryosphere under “Cryosphere Now”, and “Cryosphere in the News”. A feedback mechanism
will continue to report on the effectiveness of GCW activities.
A Bulletin on the Cryosphere will be published annually, starting in 2022.
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ANNEX 1 – GCOS IMPLEMENTATION PLAN: ACTIONS ASSIGNED
TO GCW

GCOS published the Global Observing System for Climate: Implementation Needs (GCOS-200,
2016) which articulates the actions required to sustain the global climate observing system.
This document (the Plan) includes actions where GCW is identified as a contributor to
achieving the goals of this plan. This annex lists the relevant actions.
Chapter 5 of the Plan notes that “WMO’s Global Cryosphere Watch aims to provide
coordination of the varied cryospheric observations and networks”. […] and that it should
“bring together the different networks observing the cryosphere”.
The Plan identifies the task of GCW on the development of guidelines and standards describing
how the data should be derived, by including a formal measurement standard approved by a
body such as WMO or ISO, a glossary of terms, references to the different measurement
standards and protocols available, descriptions of applicable best practices, algorithms used to
produce ECV products, documented traceability to standards, defined instrument-calibration
procedures and the evaluation of measurement uncertainty.
GCW is identified as the WMO programme for the cryosphere ECV and their products:
•

On the terrestrial cryosphere: Snow (Area covered by snow, Snow depth, Snow-water
equivalent), glaciers (Glacier area, Glacier elevation change, Glacier mass change), ice
sheets and ice shelves (Surface elevation change, Ice velocity, Ice mass change, Grounding
line location and thickness), and permafrost (Thermal state of permafrost, Active layer
thickness);

•

Oceanic ECV: Sea Ice with the primary parameters that define the state including
concentration, area and extent, ice type, motion, deformation, age, thickness and volume.

Actions which explicitly identify GCW as a contributor to their respective results, are:
•

A6 – Air temperature measurements: Enhance air temperature measurements networks in
remote or sparsely populated areas and over the ocean. More measurements are needed in
certain surface regimes (high altitudes, desert, high latitudes, deep forest) where the
networks tend to be sparse or non-existent.

•

Action O15 – In situ sea ice observations: Plan, establish and sustain systematic in situ
observations from sea ice, buoys, visual surveys (ship of opportunity and aircraft) and inwater upward-looking Sonar (ULS).

•

Action O35 – Satellite sea ice: Ensure sustained satellite-based (microwave radiometry,
SAR, altimetry, visible and IR) sea ice products; high-inclination altimetry (e.g. Cryosat-2
and other next-generation satellites) also desired.

•

Action T28 – Snow Cover and snowfall observing sites: Strengthen and maintain existing
snow cover and snowfall observing sites, provide clear and unambiguous instructions;
ensure that sites exchange snow data internationally; establish global monitoring of those
data over the Global Telecommunication System (GTS); and recover historical data; ensure
reporting includes reports of zero cover.

•

Action T29 – Integrated analyses of snow: Obtain integrated analyses of snow over both
hemispheres.
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•

Action T33 – Standards and practices for permafrost: Refine and implement international
observing standards and practices for permafrost and combine with environmental variable
measurements; establish national data centres.

•

Action T34 – Mapping of seasonal soil freeze/thaw: Implement operational mapping of
seasonal soil freeze/thaw through an international initiative for monitoring seasonally
frozen ground in non-permafrost regions and active layer freeze/thaw in permafrost
regions.

For the Glaciers ECV – while not specifically referenced, the work of GCW contributes to the
goals of the following actions:
•

Action T22 – Global glacier inventory;

•

Action T23 – Multi-decadal glacier inventories;

•

Action T24 – Allocate additional resources to extend the geodetic data set;

•

Action T25 – Extend the glacier-front variation data set both in space and in time;

•

Action T26 – Glacier observing sites;

•

Action T27 – Observations of glacier velocities.

Through its results, GCW contributes to achieving the goals of the following actions:
•

Action T1: Improve coordination of terrestrial observations – Establish mechanism to
coordinate terrestrial observations: this will be particularly important for climate change
impacts and adaptation where local information will be critical and will not be provided
through GCOS directly.

•

Action T2: Develop joint plans for coastal zones – Jointly consider observations of
coastal zones (including sea ice, mangroves and sea grass, river and groundwater flows,
nutrients, etc.) to ensure the seamless coverage of ECVs and the global cycles in these
areas.

•

Action T3: Terrestrial monitoring sites – Review the need for establishing a public
database of sites that aim to record climate-relevant data and their metadata.

•

Action T4: Review of monitoring guidance – Review existing monitoring
standards/guidance/best practices for each ECV and maintain database of this guidance
for terrestrial ECVs.

•

Action T5: Develop metadata – Provide guidance on metadata for terrestrial ECVs and
encourage its use by data producers and data holdings.

•

Action T6 – Identify capacity development needs to inform capacity-building initiatives,
including identifying specific improvements.
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ANNEX 2 – GAPS IN THE AVAILABLE CRYOSPHERIC
INFORMATION IDENTIFIED IN IPCC SROCC

This annex provides a summary of gaps in cryosphere observations, knowledge, and model
performance reported in SROCC of IPCC.
As mentioned in the Technical Summary (IPCC, 2019) “Long-term sustained observations and
continued modelling are critical for detecting, understanding, and predicting ocean and
cryosphere change, providing the knowledge to inform risk assessments and adaptation
planning (high confidence)”.
Knowledge gaps exist in scientific knowledge for […] regions, parameters and processes of […]
cryosphere change, including for physically plausible, high impact changes.”
IPCC SROCC defined high mountains as all mountain regions where glaciers, snow, or
permafrost are prominent features of the landscape. Decision 48 (EC-69) defined high
mountains as “areas where seasonal or perennial cryosphere is present and poses potential
and serious risks to society related to water scarcity and disaster resilience”.
Reference

Gaps

Observations
A3.3, page SMP11 (IPCC, 2019)

Uncertainty related to the onset of ice sheet instability arises from
limited observations, inadequate model representation of ice sheet
processes, and limited understanding of the complex interactions
between the atmosphere, ocean and the ice sheet.

Section 2.2.2,
p. 140 ; (Hock et
al., 2019)

Long-term in situ records [of Snow Cover] are scarce in some
regions […], particularly in High-Mountain Asia, Northern Asia and
South America. Observations spanning several decades are required
to quantify trends.

Section 2.2.4,
p. 145; (Hock et
al., 2019)

Observations of permafrost are scarce […] and unevenly distributed
among and within mountain regions. […]. The heterogeneity of
mountain environments and scarcity of long-term observations
challenge the quantification of representative regional or global
warming rates.

Box 2.2, p. 148;
(Hock et al.,
2019)

Limited evidence and low agreement on the total amount of
permafrost carbon in mountains because of differences in upscaling
and difficulties to distinguish permafrost and seasonally frozen soils
due to the lack of data.

Section 2.5;
p 174 ; (Hock et
al., 2019)

Uncertainties remain with detection and attribution of key
atmospheric drivers […] the climate-related changes, due to limited
spatial density and/or temporal extent of observation records at high
elevations. […] trends in total or solid precipitation at high elevation
remain highly uncertain, due to intrinsic uncertainties with in situ
observation methods, and large natural variability.
.. clear knowledge gaps in the distribution and characteristics of
cryospheric variables, […] the extent and ice content of permafrost
in mountains, but also current glacier ice volumes, trends in lake
and river ice, and the spatial and temporal variation of snow cover.
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Reference

Gaps

Section 2.2,
p 137, (Hock et
al., 2019)

Mountain observation networks do not always follow standard
measurement procedures.

Section 3.7,
p. 275;
(Meredith et al.,
2019)

Snow depth on sea ice is essentially unmeasured, limiting mass
balance estimates and ice thickness retrievals.
Understanding of precipitation in the polar regions is critically limited
by sparse observations, and there is a lack of understanding of the
processes that drive regional variability in wetting/drying and
greening/browning of the Arctic land surface.
There is inadequate knowledge concerning carbon dioxide and
methane emissions from land and subsea permafrost.
Trends in snow-water equivalent over Arctic land are inadequately
known, reducing confidence in assessments of snow’s role in the
water cycle and in insulating the underlying permafrost.

Mechanistic understanding
Section TS.1,
p. 47; (IPCC
Tech Summary,
2019)

Knowledge gaps exist in scientific knowledge for important regions,
parameters and processes of ocean and cryosphere change.

Box 3.2, p. 216;
(Meredith et al.,
2019)

The atmosphere interacts with the ocean and cryosphere through
radiation, heat, precipitation and wind; a full understanding of
complex interconnected physical processes is lacking.

Section 3.7,
p. 275;
(Meredith et al.,
2019)

There are critical gaps in knowledge concerning interactions between
the atmosphere and specific elements of the polar ocean and
cryosphere. […] such gaps limit understanding of ongoing and
future trajectories of the polar regions and their climate systems.
… there is a paucity of studies analysing differences in the
trajectories of polar cryosphere and ocean systems between low and
very low greenhouse gas emission scenarios.
There is a need to better understand the evolution of polar glaciers
and ice sheets, and their influences on global sea level. Longer and
improved quantifications of their changes are required […].
Better understanding of the sensitivity of Antarctica to marine ice
sheet instability is required […].

Model performance
Section 2,
p. 134, (Hock et
al., 2019)

Permafrost thaw and degradation will increase during the 21st
century (very high confidence) but quantitative projections are
scarce.

Section 2.5,
p. 174 and 175;

… observational knowledge gaps currently impede efforts to quantify
trends, and to calibrate and evaluate models that simulate the past
and future evolution of the cryosphere and its impacts.
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Reference

Gaps

(Hock et al.,
2019)

Specific uncertainties are associated with projections of future
climate change trends at high elevations due mostly to current limits
in regional climate models and downscaling methods to capture the
subtle interplays between large-scale climate change and local
phenomena influenced by complex topography and high relief.
Coarse-scale simulations of future permafrost conditions in high
mountains are fraught with difficulties in capturing fine-scale
variation of topography, surface cover and near-surface materials.

Section 6.10,
p. 633 ; (Collins
et al., 2019)

Increasing resolution and improvements in climate models may help
to reduce uncertainty.

Impacts and risks
Section
2.3.2.2.2,
p. 163 ; (Hock et
al., 2019)

Coping capacities to withstand impacts from natural hazards in
mountain communities are constrained […]. Fundamental weather
and climate information is lacking to support both short-term early
warning for imminent disasters, and long-term adaptation planning.

Section
2.3.2.1.2,
p. 159 ; (Hock et
al., 2019)

Overall, there is high confidence that glacier retreat in general has in
most high mountains destabilized adjacent debris and rock slopes
over timescales from years to millennia, but robust statistics about
current trends in this development are lacking.

Section 2.5,
p. 175 ; (Hock et
al., 2019),
Section 6.10,
p. 633 ; (Collins
et al., 2019)

Few studies have taken a comprehensive risk approach to
systematically characterize and compare magnitude and extent of
past impacts and future risks across high-mountain regions,
including compound risks and cascading impacts where instances of
deep uncertainty in compound risks and cascading impacts
responses and outcomes may arise.

Section 3.7,
p. 276;
(Meredith et al.,
2019)

There are critical needs to better understand the efficacy and limits
of strategies for reducing risk and strengthening resilience for polar
ecosystems and people, including the contribution of practices and
tools to contribute to climate resilient pathways.

Adaptation measures
Section 2.3.1.4,
p. 157 ; (Hock et
al., 2019)

There is medium confidence in the ability to meet future water
demands in some mountain regions, given the combined
uncertainties associated with accurate projections of water supply in
terms of availability and the diverse sociocultural and political
contexts in which decisions on water access and distribution are
taken.

Section 2.5,
p. 175 ; (Hock et
al., 2019)

… adaptation measures – reported for high-mountain cryosphere
changes – a relatively new and developing area of research since
AR5, with … gaps in terms of systematically evaluating their costbenefits and long-term effectiveness as ‘fit-for-purpose’ solutions in
the mountain context.
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ANNEX 3 – LIST OF ACRONYMS

ADC

Arctic Data Committee (of SAON)

BUFR

Binary Universal Form for the Representation of meteorological data

Cg

Congress

DCPC

Data Collection or Processing Centre

EC

Executive Council

EC-71

Seventy-first Session of the Executive Council

EC-PHORS WMO Executive Council Panel of Experts on Polar and High-Mountain Observations,
Research and Services
ESA

European Space Agency

ECV

Essential Climate Variable

GBON

Global Basic Observing Network

GCOS

Global Climate Observing System

GCW

Global Cryosphere Watch

GDPFS

Global Data-Processing and Forecasting System

GMDSS

Global Maritime Distress and Safety System

GOOS

Global Ocean Observing System

GCW-AG

GCW Advisory Group

GTN-P

Global Terrestrial Network for Permafrost

HydroSOS Hydrological Status and Outlook System
IPCC

Intergovernmental Panel on Climate Change

INFCOM

Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission)

INTERACT International Network for Terrestrial Research and Monitoring in the Arctic
JET-OSDE Joint Expert Team on Earth System Observing System Design and Experiments
MetNo

Norwegian Meteorological Institute

NetCDF/CF Network Common Data Form – Climate and Forecast convention
NMHS(s)

National Meteorological and Hydrological Service(s)

NWP

Numerical Weather Prediction

OOPC

Ocean Observations Physics and Climate Panel

OSCAR

Observing System Capability Analysis and Review tool (of WIGOS)

RCC

Regional Climate Centre

ROADS

Roadmap for Arctic Observing and Data Systems (of SAON)

PSTG

Polar Space Task Group

SAON

Sustained Arctic Observing Networks

SCADM

Data Management System of the Scientific Committee for Antarctic Research

SERCOM

Commission for Weather, Climate, Water and Related Environmental Services &
Applications (Services Commission)
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SC-ESMP

Standing Committee on Data Processing for Applied Earth System Modelling and
Prediction & Projection

SC_IMT

Standing Committee on Information Management and Technology

SC-MMO

Standing Committee on Marine Meteorological and Oceanographic Services

SC-MINT

Standing Committee on Measurements, Instrumentation and Traceability

SC-ON

Standing Committee on Earth Observing Systems and Monitoring Networks

SG-Cryo

Study Group on Cryosphere Crosscutting functions – Global Cryosphere Watch

SnowPEx

Satellite Snow Product Intercomparison and Evaluation Exercise

SROCC

Special Report on the Ocean and Cryosphere in a Changing Climate

TPE

Third Pole Environment

WCRP

World Climate Research Programme

WIGOS

WMO Integrated Global Observing System

WIS

WMO Information System

WMO

World Meteorological Organization

WSI

WIGOS Station Identifier
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Resolution 19 (EC-73)
Collection of Climatological Standard Normals
THE EXECUTIVE COUNCIL,
Recalling
(1)

Decision 6 (SERCOM-1) – Collection of Climatological Standard Normals,

(2)

Resolution 81 (Cg-18) – WMO mandatory publications and distribution policy for the
eighteenth financial period,

Recognizing the ultimate importance of Climatological Standard Normals as key reference data
for the standardized description of mean climate conditions in a given location for meteorological
and climate applications, services and research, as well as for national legislative standards
including building standards and so forth,
Taking note of the standards and recommended practices provided in the Manual on Highquality Global Data Management Framework for Climate (WMO-No. 1238), including those
relevant to Climatological Standard Normals (Definitions and 1. Managing data from various
sources, provision 1.1.14);
Having examined Recommendation 20 (INFCOM-1) – Collection of Climatological Standard
Normals;
Having agreed to Recommendation 20 (INFCOM-1);
Requests the Commission for Observation, Infrastructure and Information Systems
(INFCOM):
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(1)

To develop, in coordination with the Commission for Weather, Climate, Water and Related
Environmental Services and Applications (SERCOM), the most efficient arrangements for
the collection and publication of Climatological Standard Normals;

(2)

To coordinate and monitor the data exchange in accordance with the requirements
provided by SERCOM and making best use of national, regional and global WMO
Information System (WIS) infrastructure;

(3)

To report to the Executive Council on the progress of the implementation of the data
collection;

Requests the Secretary-General to facilitate the collection and publication of Climatological
Standard Normals 1991–2020;
Urges Members:
(1)

To start calculating and publishing nationally the 1991–2020 Climatological Standard
Normals as soon as possible, with the aim of completing Global Climate Normals (CLINO)
(WMO-No. 847) ideally no later than the end of 2023;

(2)

To launch a broad communication campaign to promote the updated Climatological
Standard Normals and to clearly communicate the significance of the update to internal
and external users of National Meteorological and Hydrological Services (NMHSs) as well as
the general public;

(3)

To contribute to the WMO collection of Climatological Standard Normals 1991–2020.

Resolution 20 (EC-73)
Climate services requirements for the update of the Manual on the Highquality Global Data Management Framework for Climate (WMO-No. 1238)
THE EXECUTIVE COUNCIL,
Recalling that the High-quality Global Data Management Framework for Climate (HQ-GDMFC)
enables the effective development and exchange of high-quality climate data and that the
Manual on the High-quality Global Data Management Framework for Climate (WMO-No. 1238),
which was adopted by the World Meteorological Congress at its eighteenth session in
Resolution 22 (Cg-18) – Manual on High-quality Global Data Management Framework for
Climate as a component of this initiative, provides standards and recommended practices for
sourcing, securing, managing, assessing, and cataloguing climate data,
Having examined Recommendation 21 (INFCOM-1) – Update of the Manual on the Highquality Global Data Management Framework for Climate (WMO-No. 1238).
Having agreed on Recommendation 21 (INFCOM-1),
Adopts the amendment to the Manual on the High-quality Global Data Management
Framework for Climate (WMO-No. 1238) as provided in the annex to the present resolution;
Requests the Commission for Observation, Infrastructure and Information Systems (INFCOM)
to review the cross-cutting documents relating to information management and to lead the
process for future updates of the Manual on the High-quality Global Data Management
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Framework for Climate (WMO-No. 1238) as part of its role in promoting technical regulations
underpinning data management;
Requests the Commission for Weather, Climate, Water and Related Environmental Services
and Applications (SERCOM) to assess the progress made by Members in benefiting from these
regulations in their climate activities and to identify new data requirements for climate
activities;
Requests the Secretary-General:
(1)

To publish the amended Manual on the High-quality Global Data Management Framework
for Climate (WMO-No. 1238);

(2)

To facilitate collaboration among Members and resource mobilization to assist countries
in applying the standard and recommended practices stipulated in the Manual on the
High-quality Global Data Management Framework for Climate (WMO-No. 1238);

Urges Members to make every effort to assess the maturity of their climate data sets based
on these provisions and the relevant guidelines attached to the Manual on the High-quality
Global Data Management Framework for Climate (WMO-No. 1238).

Annex to Resolution 20 (EC-73)
Amendment to the Manual on the High-quality Global Data Management
Framework for Climate (WMO-No. 1238)
[Additions are formatted in green with a dashed underline (e.g., new text) and deletions are
formatted in red dashed underline with strikethrough (e.g., old text)]
3.

CLIMATE DATASET MATURITY ASSESSMENT

3.2

USE OF THE WMO STEWARDSHIP MATURITY MATRIX FOR CLIMATE DATA
(SMM-CD)

The maturity assessment used by an entity to assess climate datasets should be based on
consistent internationally recognized practices for stewardship maturity, such as those
reflected in the SMM-CD that is recommended for datasets having global use, including
monitoring of climate change (recommended for data sets used for monitoring global climate
change) (see Note 2 below), and its version that is recommended for National and Regional
Purposes ( the SMM-CD_NRP) (recommended for data sets used for National and Regional
purposes)datasets, including for operational climate monitoring activities (see Note (3)
below).
Notes:

(1)

Maturity matrix approaches can be applied to other aspects of the end-to-end data life cycle — for
instance, evaluating the maturity of the climate observing systems;

(2)

Latest gGuidance on the SMM-CD for global datasets is available at
https://figshare.com/articles/The_manual_for_the_WMOWide_Stewardship_Maturity_Matrix_for_Climate_Data/7002482; and
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Latest gGuidance on the SMM-CD_NRP for regional and national datasets is available at
https://figshare.com/articles/online_resource/WMO_SMMCD_NRP_Guidance_Booklet/13004606

3.3.4
Climate datasets having regional, national or a limited (non-global) geographical
domain of coverage can be included in the catalogue if a relevant GCOS science panel, or an
authoritative scientific body at national or regional level considers them of high relevancy to
global climate science efforts. In this case, the same process for maturity assessment and
cataloguing shall be followed as for the global datasets

Resolution 21 (EC-73)
Modernization of climate data – open-source Climate Data Management System
project
THE EXECUTIVE COUNCIL,
Recalling:
(1)

Resolution 22 (Cg-18) – Manual on High-quality Global Data Management Framework for
Climate,

(2)

Resolution 4 (CCl-17) – Climate data modernization,

Mindful of:
(1)

The critical need to underpin the modern management of climate, hydrological and other
environmental data with a time series component, including the regional and global
exchange of these data by up-to-date Climate Data Management Systems (CDMSs) at
national levels,

(2)

The basic and fundamental nature of CDMSs with respect to managing and archiving
climatological, hydrological and other environmental data, facilitating the generation of
high-quality time series data in order to understand and monitor the state of the climate,
and providing data services for various socioeconomic sectors and related applications,

Noting that only 20% of WMO’s Members consider themselves to be operating a CDMS that is
fully compliant with the Climate Data Management System Specifications (WMO-No. 1131)
(Source: WMO Community Platform, December 2019),
Welcoming WMO Members’ efforts to collaborate in the development of a reference opensource CDMS (OpenCDMS) that is intended to be fully compliant with WMO standards and
regulations including the Climate Data Management System Specifications (WMO-No. 1131) and
the Manual on the High-quality Global Data Management Framework for Climate (WMONo. 1238),
Having considered Recommendation 16 (INFCOM-1) – Modernization of climate data – opensource Climate Data Management System project,
Decides to endorse the OpenCDMS aims, scope and roadmap as outlined in the annex to the
present resolution;
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Requests the Commission for Observation, Infrastructure and Information Systems
(INFCOM), in close collaboration with the Commission for Weather, Climate, Water and Related
Environmental Services and Applications (SERCOM):
(1)

To lead the development and implementation of OpenCDMS in accordance with the
Climate Data Management System Specifications (WMO-No. 1131);

(2)

To ensure that OpenCDMS design principles are consistent with the WMO Information
System (WIS) 2.0 Strategy;

(3)

To update the Climate Data Management System Specifications (WMO-No. 1131) with
regard to Information Management;

Urges Members to support the evolution of OpenCDMS by providing expertise, human and
financial resources;
Requests the Secretary-General to support the development and implementation of
OpenCDMS and to assist in mobilizing financial resources for the relevant expert work and for
the development of CDMS and implementation activities.

Annex to Resolution 21 (EC-73)
Modernization of climate data – open-source Climate Data Management
System project
1.

OpenCDMS aims, scope and roadmap

The effective management of climate, hydrological and other environmental data (referred to
below as Earth system data) is critical for Earth system monitoring, analysis, modelling and
prediction — at the national, regional and global levels — and is essential for the effective,
timely provision of related services. One of the most important elements in being able to
manage Earth system data effectively is having an effective (Climate) Data Management System
(CDMS), where ‘Climate’ is considered to be inclusive of Earth system data with a time series
component.
2.
OpenCDMS — a framework for working together to improve the Earth system
data management by:
(1)

Improving interoperability among existing CDMSs;

(2)

Supporting and collaborating with existing projects with the intention of ensuring CDMS
users continue to benefit from their existing support structures and services;

(3)

Creating a reference implementation for a fully compliant next generation CDMS, with
guidance from WMO expert teams and a broad range of implementers, adhering to the
wider WMO data management approach and modern IT standards and practices.

OpenCDMS aims to address Earth system data management needs of developing and
developed countries by setting and implementing global data management standards and good
practices, thereby improving data management practices and triggering existing and upcoming
data management solutions to adhere to these standards. An installable CDMS software
package will be available as free and open-source software with technical assistance provided
to Members who wish to use OpenCDMS in the future. The following roadmap reflects the
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proposed implementation approach and will be periodically reviewed to reflect the progress of
the project and required adjustments due to the changing needs of the users.
2019–2020
Eighteenth
Session of the
World
Meteorological
Congress
requested
development of a
reference opensource CDMS
OpenCDMS as a
framework for
collaboration
established as a
project of the
Open WIS
Association

2021–2022
User stories,
functional
requirements and
acceptance tests
for reference
implementation
Development of a
next generation
data model to be
adopted as a WMO
standard

2023–2024
OpenCDMS
reference
implementation
presented to the
Nineteenth Session
of the World
Meteorological
Congress for
endorsement

2025
OpenCDMS
installable opensource software
package
available
Start of
implementation
and training

2026Continued
implementation
and training
Maintenance and
further
development of
the OpenCDMS
software package

CDMS data model to
be endorsed by
Cg-19
Software testing in
focus countries

OpenCDMS prototyping and development

OpenCDMS implementation

-> -> Increased collaboration with CDMS developers and user communities, resource
mobilization, establishment of a community of practice applying open-source principles ->

Resolution 22 (EC-73)
WMO Information System 2.0 implementation plan, functional architecture
and demonstration projects
THE EXECUTIVE COUNCIL,
Recalling Resolution 57 (Cg-18) – WMO Information System: Amendments to the Technical
Regulations and WIS 2.0 implementation approach, relating to the WMO Information System
(WIS) 2.0 implementation approach and authorizing the Executive Council to make decisions
on WIS 2.0 during its development and implementation (see Cg-18/INF. 6.2(3) – Part II –
Progress Activity Report),
Recognizing:
(1)

The need to provide a WIS 2.0 implementation plan with reviewed milestones for its
effective development by the Commission on Observation, Infrastructure and Information
Systems and its timely implementation by Members,

(2)

The importance of communicating to Members the WIS 2.0 functional architecture for the
purpose of providing them with the ability to prepare for the transition to the new
systems,

(3)

The need to gather requirements from all WMO domains and activities and to involve the
wider WMO community and partner organizations in the development and
implementation of WIS 2.0,

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

(4)

359

The importance of establishing a number of demonstration projects to be used to
demonstrate some of the key benefits that WIS 2.0 will bring to Members,

Having considered Recommendation 7 (INFCOM-1) – WMO Information System 2.0
implementation plan, functional architecture and demonstration projects,
Decides:
(1)

To endorse the proposed WIS 2.0 implementation plan as reported in Annex 1 to the
present resolution;

(2)

To endorse the WIS 2.0 functional architecture as described in Annex 2 to the present
resolution;

Urges Members:
(1)

To analyse the WIS 2.0 functional architecture, provided in Annex 2 to the present
resolution, and to participate proactively in WIS 2.0 development and implementation
projects, an updated list of which is provided at https://community.wmo.int/activityareas/wis/wis2-demonstration-projects;

(2)

To support WIS development through secondments and additional funding to the WIS
Trust Fund.

Annex 1 to Resolution 22 (EC-73)
WIS 2.0 Implementation Plan and Timeline
A high-level activity plan and timeline for WIS 2.0 implementation are provided below. The
WMO Secretariat will work in cooperation with the Regional Associations to ensure the detailed
implementation plan suits local and regional needs.
Note:
(1)

(2)

The activities listed below do not include activities of Members to develop and operate
WIS 2.0-compliant services as this is outside the scope of the WIS 2.0 Implementation
Plan.
Responsibilities for each activity are provided in parentheses “[]”. WIS = Secretariat WIS
Branch, RA = Regional Association.

ACTIVITY STREAMS
1.

Projects [WIS, INFCOM, RA, Members]

WIS Branch with the Commission for Observation, Infrastructure and Information Systems
(INFCOM), Members, Regional Associations and other departments and branches of the
Secretariat to:
(1)

Determine opportunities for “demonstration projects” that will inform, evolve, validate
and/or refine the concepts, solutions and implementation approach of WIS 2.0,
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(2)

Coordinate information sharing about the WIS 2.0 Demonstration Projects and their
outcomes,

(3)

Use demonstration projects related to hydrology, oceanography, atmospheric
composition, and cryosphere to integrate the data exchange of those domains in
WIS 2.0.

Demonstration projects are described in https://community.wmo.int/activity-areas/wis/wis2demonstration-projects.
2.

Normative [INFCOM, WIS]

Review and amend technical regulations and publish guidelines explaining how to implement
core technical concepts of WIS 2.0. INFCOM, in cooperation with the Global Information
System Centres (GISCs), will identify good practices relating to:
(1)

Implementation and operation of Web services and Application programming interfaces
(APIs), real-time data distribution and cloud technology, and

(2)

Integration with commercial search engines.

The Secretariat WIS Branch will curate these recommendations and make them available to all
Members.
3.

Monitoring [WIS, INFCOM, GISCs]

The Secretariat WIS Branch, in collaboration with INFCOM experts and GISCs, will set up
monitoring tools and incident management mechanisms to ensure a smooth and effective
transition from the current WIS-GTS to WIS 2.0 operations.
4.

Transition [WIS, INFCOM, GISCs, Members]

GISCs will support their affiliated centres in migrating their data and services to the new
WIS 2.0 Catalogue, rationalizing as appropriate. In cooperation with the Regional Associations,
the Secretariat WIS Branch will work with GISCs and Members to identify when data and Web
services will be ready for registration in WIS. The Secretariat WIS Branch will create a
roadmap for the availability of these services and will provide regular communication to
Members on the progress of successful deployments. GISCs will advise Members in their Area
of Responsibility on how to organize their data, Web services and APIs to provide an optimum
search experience for users.
Regional Associations and GISCs, coordinated and assisted by the Secretariat WIS Branch and
the Standing Committee on Information Management and Technology (SC-IMT), will lead the
technical migration, with routing table configuration items being removed as WIS Centres
successfully migrate to the new solutions. As it is likely that timescales for migration at
individual WIS Centres will be tied to lifecycle updates for systems and/or availability of
funding, the transition is likely to be prolonged and unevenly distributed. As the migration
progresses, the routing tables will gradually reduce in size until the final entries are removed.
The Secretariat WIS Branch will monitor and report on the overall migration.
To streamline the transition to WIS 2.0 and reduce the impact of change to Members, INFCOM
will work with the private sector to engage industry in the provision of WIS 2.0-compatible
solutions and services. An example could be to engage with vendors of message switching
systems (MSS) to implement the new data exchange protocols within their products.
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The Secretariat WIS Branch, in cooperation with Regional Associations and the Secretariat will
seek funding sources to support the WIS 2.0 implementation in Least Developed Countries
(LDCs) and Small Island Developing States (SIDS).
5.

Communication [WIS, RA, INFCOM, SERCOM]

The Secretariat WIS Branch will work with the Regional Associations, INFCOM and the
Commission for Weather, Climate, Water and Related Environmental Service Applications
(SERCOM) to:
(1)

Identify how best to engage and communicate with Members, WMO Communities and
Partner Organizations,

(2)

Raise awareness about WIS 2.0,

(3)

Gather and disseminate feedback on WIS 2.0 implementation progress,

(4)

Understand and, where possible, mitigate operational, technical, political, financial, and
cultural challenges and perceived risks concerning the move to WIS 2.0, and

(5)

Identify requirements specific for a WMO Region or domain. The Secretariat WIS Branch
will provide regular and routine communications to Members, providing information on
WIS 2.0 and its implementation, progress updates, pending activities and tasks that
Members should complete.

6.

Training [WIS, INFCOM, RA, Regional Training Centres, GISCs]

The Secretariat WIS Branch and WMO Education and Training Office, in collaboration with
INFCOM, Regional Associations and Regional Training Centres, will develop skills assessments
and training plans to support Members' adoption of WIS 2.0.
The Secretariat and Regional Training Centres will coordinate the delivery of training to suit
regional plans for WIS 2.0 implementation. Where training relates to industry recommended
practices or open standards, the use of third-party training providers will be assessed.
Following the model adopted for the original implementation of WIS, funding will be requested
by the Secretariat to supplement training activities.
_____________
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TIMELINE AND MILESTONES
Projects

2020
INFCOM-1
EC-73

Demonstration
projects
established

2021
Cg-2021
EC-73

2022
INFCOM
EC-74

2023
Cg-19
EC-75

Demonstration
projects
progress report
and engage a
wider
community

Demonstration
projects final
report

Normative

Monitoring

Transition

Communication

WIS 2.0 functional
architecture
provided to
Members

Outline WIS
2.0
implementation
and operation
costs for GISCs

WIS 2.0 draft
technical
specification for
assessment by
GISCs and
participating WIS
Centres

Define KPIs to
measure the
transition from
WIS to WIS 2.0

WIS 2.0
engagement
with RA,
Activity Areas
and WIS
National Focal
Points

WIS 2.0 draft
architecture

New monitoring
implemented
(able to monitor
GTS routing and
GTS-pub-sub to
support
transition)

WIS 2.0 Technical
Regulation
(message protocols,
metadata
specifications etc.)
approved with
‘Operational Status’
Guidelines for
WIS 2.0

Start yearly
transition
monitoring
report

Real-time data dissemination with draft
message protocols used for
‘experimental’ data exchange between
GISCs and participating WIS Centres

WIS 2.0 architecture testing and
validation including a subset of GISCs
to offer updated WIS Catalogue to
support experimental registration of
services
INFCOM determine how and where
industry should be engaged to support
WIS 2.0 implementation

GISCs confirm procedures for
registering services in WIS 2.0
GISC with the support of Regional
Associations engage the transition of
their Area of Responsibility toward
WIS 2.0

Training

Communication
plan for
WIS 2.0
implementation
published to
Members

WIS 2.0 training
plans in place for
all Regions
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implementation
published
Operational WIS 2.0 Catalogue and
portal provided by GISCs Old WIS DAR
Catalogue ‘frozen’.
2024

WIS Centres begin to register services
in WIS 2.0 Catalogue. Funding options
identified to support WIS 2.0 adoption
in LDCs and SIDS
MSS solutions implementing new
message protocols available from
industry
Original WIS DAR Catalogue
deprecated.

2026

2030

Rationalized set of data and services
migrated from original WIS to WIS 2.0.
70% of GTS routing table configuration
items migrated – GISCs provide
service(s) to support discovery of realtime data from WIS Centres in their
AoR that are yet to migrate to new
message protocols
Migration to use of new message
protocols complete – all GTS routing
table configuration items migrated and
use of routing tables deprecated
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Annex 2 to Resolution 22 (EC-73)
WIS 2.0 FUNCTIONAL ARCHITECTURE
The table below reviews the version 1.0 of the WIS functional architecture (left column) and
provides information about the relevance of the function for WIS 2.0 (right column). A
graphical representation of the functional architecture is available from
https://wis.wmo.int/wis2_functional_architecture.
“YES” means that the function is still applicable to WIS 2.0. In RED are functions that are
discontinued in WIS 2.0. In BLUE are functions that are changed or extended. In GREEN are
new functions.
Function
A1

A11

WIS 2.0

Collect Observations, Generate
Products, Create Metadata and
Archive Information

Yes

Collect, Generate and Archive
National Information & Create
Metadata

Yes

A111 Collect National Observations

Yes

A112 Check Meteorological Content of
Products and Observations

Not in scope of WIS1.0. Unchanged

A113 Archive

NCs should offer access to historical data and archives if
there is a national requirement to do so. (This function
was out of scope for WIS1.0)

A114 Generate National Products

Not in scope of WIS1.0. Unchanged.

A115 Generate Metadata

Yes, and is extended to service metadata.

A116 Unpack Information

This function pertains to the message switching system. It
is not applicable to WIS 2.0.

A117 Verify Correct Telecommunication
Attributes of Information

This function pertains to the message switching system. It
is not applicable to WIS 2.0.

A12

Collect, Generate and Archive
Regional, Programme-related and
Specialized Information & Create
Metadata

Yes

A121 Collect Regional, Specialized and
Programme-related Observations

Yes

A122 Check Meteorological Content of
Observations

Not in scope of WIS1.0. Unchanged.

A123 Archive

DCPCs should offer access to historical data and archives
if there is a programme requirement to do so. (This
function was out of scope for WIS1.0)

A124 Generate Regional, Specialized and
Programme-related Products

Not in scope of WIS1.0. Unchanged.

A125 Generate Metadata

Yes, and is extended to Web service metadata.

A126 Unpack Information

This function pertains to the message switching system. It
is not applicable to WIS 2.0.
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WIS 2.0

A127 Verify Correct Telecommunication
Attributes of Information

This function pertains to the message switching system. It
is not applicable to WIS 2.0.

A13

Yes. It is proposed that the cache is not limited to “global”
information.

Collect and Cache Global
Information

A131 Unpack Information

This function pertains to the message switching system. It
is not applicable to WIS 2.0.

A132 Verify Correct Communication
Attributes of Information

This function pertains to the message switching system. It
is not applicable to WIS 2.0.

A134 Associate Information with DAR
Metadata

Yes – not limited to DAR. (needed to implement
subscription) – Not limited to “global” information

A135 Maintain and make available Cache
of Global Information for 24 Hours

Yes.

A2

Assign User Role

Yes

A3

Maintain and Expose Catalogue
of Services and Information

Yes

A31

Search DAR Metadata Catalogue

Yes. It is proposed to retire the term “DAR” as the
catalogue is a catalogue of services.

A32

Maintain and Expose Consolidated
DAR Metadata Catalogue

Yes

A33

Maintain Dissemination Metadata
Catalogue in Accordance with
Authorized Subscriptions

Yes, but it is proposed to discontinue the synchronization
of subscriptions between GISCs as this function did not
prove useful in WIS1.0.

A4

Authorize Access to Information
by Users

Yes

A5

Deliver Information to Users
(Internal and External)

Yes

A51

Schedule and Control Activities

Yes

A511 Derive Time-driven (synchronous)
activity schedule and list of eventdriven (asynchronous) activities

Yes. The delivery of information becomes event-driven,
and not time-driven. Information should be delivered as
soon as available.

A512 Monitor for Events

Yes

A513 Resolve any activity scheduling
conflicts, reflecting relative service
priorities

Yes

A52

Package Information for Delivery

Yes. In WIS 2.0 the scope of this function is amended to
cover ‘packaging’ data access via services e.g.
determining what data should be allocated to a real-time
dissemination channel or provided via a Web service endpoint.

A53

Deliver Information

Yes

A54

Deliver notification

This function is required to implement a publish-subscribe
pattern, as subscribers need to be notified of the
availability of data.

Provide access to services

WIS 2.0 must provide access to services, via APIs other
than the Web. Data download, subscriptions to data
streams are both examples of services. In addition, WIS
Centres are encouraged to implement data reduction
services (e.g. a plot)

A55
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WIS 2.0

A6

Manage System Performance

Yes

A61

Non-Real-Time Performance
Monitoring

Yes

A611 Analyse Traffic Trends

Yes

A612 Analyse Performance Against
Requirements and SLAs

Yes

A62

Yes

Real-time Performance Monitoring

A621 Real-time Monitoring of the
Telecommunications Network

Yes

A622 Real-time Monitoring of the
Application Content

Yes

A7

Manage Information

This function was previously out of scope. It is now in
scope of WIS 2.0. New provisions are being developed for
inclusion in the Manual on WIS (WMO-No. 1060) – WIS
Part C: Information lifecycle management.

A8

Interoperate with other
information systems

This function not only covers interoperability with other
information systems, but also interoperability with the
World Wide Web, e.g. insuring that WIS information is
discoverable via commercial search engines.

Resolution 23 (EC-73)
Amendment to the Manual on the Global Data-Processing and Forecasting
System (WMO-No. 485) and the designation of new Global Data-Processing
and Forecasting System centres
THE EXECUTIVE COUNCIL,
Recalling Resolution 6 (Cg-XVI) – Revised Manual on the Global Data-processing and
Forecasting System (WMO-No. 485), Resolution 18 (EC-69) – Revised Manual on the Global
Data-processing and Forecasting System (WMO-No. 485), Resolution 5 (EC-70) –
Recommendations of the Commission for Climatology at its seventeenth session,
Having examined Recommendation 9 (INFCOM-1) – Amendments to the Manual on the
Global Data-processing and Forecasting System (WMO-No. 485) and the designation of new
Global Data-processing and Forecasting System centres, including the introduction of new
types of centres for sub-seasonal forecasts,
Adopts the amendment to the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485), as provided in the annexes to the present resolution;
Requests the president of the Commission for Observation, Infrastructure and Information
Systems (INFCOM), in close collaboration with the president of the Commission for Weather,
Climate, Water and Related Environmental Services and Applications (SERCOM), to make
proposals regarding the further integration of Climate Service Information System (CSIS)
aspects into GDPFS;

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

367

Authorizes the Secretary-General, in consultation with the president of INFCOM to make
editorial amendments to the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485).

Annex 1 to Resolution 23 (EC-73)
Amendment to the Manual on the Global Data-processing and Forecasting
System (WMO-No. 485) concerning the designation of centres
1.

The World Meteorological Centres are located in:
Beijing
ECMWF
Exeter
Melbourne (southern hemisphere only)
Montreal
Moscow
Offenbach
Tokyo
Washington
Toulouse

3.

General-purpose activities

Provision of global deterministic numerical weather prediction:
RSMC Beijing
RSMC ECMWF
RSMC Exeter
RSMC Montreal
RSMC Moscow
RSMC Offenbach
RSMC Tokyo
RSMC Washington
RSMC Toulouse
Provision of global ensemble numerical weather prediction:
RSMC Beijing
RSMC ECMWF
RSMC Exeter
RSMC Montreal
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RSMC Moscow
RSMC Offenbach
RSMC Tokyo
RSMC Toulouse

Global Producing Centres for Long-range Prediction:
GPC Beijing

GPC Offenbach

GPC CPTEC (Brazil)

GPC Pretoria

GPC ECMWF

GPC Seoul

GPC Exeter

GPC Tokyo

GPC Melbourne

GPC Toulouse

GPC Montreal

GPC Washington

GPC Moscow

GPC CMCC (Italy)

Acronyms not previously defined: CMCC – Centro Euro-Mediterraneo sui Cambiamenti Climatici

Global Producing Centres for Annual to Decadal Climate Prediction:
GPC Barcelona
GPC Exeter
GPC Montreal
GPC Offenbach
GPC CSIRO (Australia)

Acronyms not previously defined: CSIRO – Commonwealth Scientific and Industrial Research
Organisation
4.

The Regional Specialized Meteorological Centres for specialized activities
are:

Atmospheric transport and dispersion modelling (for environmental emergency response
and/or backtracking) – Nuclear:
RSMC Beijing

RSMC Offenbach

RSMC Exeter

RSMC Tokyo

RSMC Melbourne

RSMC Toulouse

RSMC Montreal

RSMC Vienna (backtracking only)

RSMC Obninsk

RSMC Washington
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The Regional Specialized Meteorological Centres for non-real-time
coordination activities:

Lead Centre for coordination of DNV:
ECMWF
Lead Centre for coordination of EPS verification:
Tokyo
Lead Centre for coordination of LRF verification:
Melbourne and Montreal (joint centre)
Lead Centre for coordination of LRFMME:
Seoul and Washington (joint centre)
Lead Centre for coordination of ADCP:
Exeter
Lead Centre for coordination of wave forecast verification
ECMWF

Annex 2 to Resolution 23 (EC-73)
Amendment to the Manual on the Global Data-processing and Forecasting
System (WMO-No. 485) concerning the request form to activate RSMC
support (non-nuclear)
APPENDIX 2.2.32. REQUEST FORM TO ACTIVATE REGIONAL SPECIALIZED
METEOROLOGICAL CENTRE SUPPORT (NON-NUCLEAR)
Environmental emergency response request for WMO Regional Specialized
Meteorological Centre support by an authorized person
(a)

This form should be sent by email to an operational contact of the appropriate RSMC
when support is needed for releases that have the potential for large-scale (that is,
mesoscale) and/or long-duration (hours to days) impacts. This form should be sent
by email to one of the RSMCs’ operational contacts in the Regional Association when
support is needed for releases that have the potential for long-range impacts
(distances greater than 50 km). The RSMC operational contact information is
available here. on
http://www.wmo.int/pages/prog/www/DPFSERA/transport_model_products.htm.
https://community.wmo.int/contact-points-atmospheric-transport-modellingenvironmental-emergency-response-and/or-backtracking-rsmcs-and-internationalagenciesrsmcs.
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(b)

If the RSMC does not confirm the reception of the request within 20 minutes, the
requester will telephone the RSMC.

(c)

The RSMC will make available its products as soon as possible but usually within two
hours. An email will be sent by the RSMC with information on where to access the
products. The requester will confirm reception by email.

Annex 3 to Resolution 23 (EC-73)
Amendment to the Manual on the Global Data-processing and Forecasting
System (WMO-No. 485) concerning the designation criteria for Global
Producing Centres and Lead Centres for Sub-seasonal Forecasts
2.2.1.X

Global numerical sub-seasonal forecasts

2.2.1.X.1 Centres conducting global numerical sub-seasonal forecasts (Global Producing
Centres for Sub-Seasonal Forecasts: GPCs-SSF) shall:
Note:

Functions are defined for the sub-seasonal (10 days–4 weeks) forecasting activity.
(a)

With at least weekly frequency, generate SSF products with global coverage;

(b)

Make available on WIS a range of these products; mandatory products to be made
available are listed in Appendix 2.2.A;

(c)

Produce verification statistics according to the standard defined in Appendix 2.2.E,
and make them available on a website;

(d)

Provide an agreed set of forecast and hindcast variables (as defined in
Appendix 2.2.C) to the Lead Centre(s) for Sub-Seasonal Forecast Multi-Model
Ensemble (LCs-SSFMME);

(e)

Make available on a website up-to-date information on the characteristics of their
global numerical sub-seasonal forecast systems; the minimum information to be
provided is given in Appendix 2.2.B.

2.2.1.X.2 In addition to the mandatory activities above, GPCs-SSF should:
(a)

Make available on WIS the highly recommended products listed in Appendix 2.2.A;

Note:
The bodies in charge of managing the information contained in the present Manual
related to global numerical sub-seasonal forecast are specified in Table X.
Table X. WMO bodies responsible for managing information related to
global numerical sub-seasonal forecast
Responsibility
Changes to activity specification
To be proposed by:
To be recommended by:
To be decided by:

INFCOM/ET-OCPS
INFCOM
EC/Congress

SERCOM
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Centres designation
To be recommended by:
To be decided by:

RA

INFCOM

EC/Congress
Compliance

To be monitored by:

INFCOM/ET-OCPS

To be reported to:

INFCOM/SC-ESMP

2.2.2.X

INFCOM

Coordination of multi-model ensembles of sub-seasonal forecasts

Centre(s) coordinating SSF multi-model ensembles (Lead Centre(s) for SSFMME) shall:
(a)

Collect an agreed set of forecast data from GPCs-SSF participating in numerical
sub-seasonal forecasting under activity 2.2.1.X (GPCs-SSF);

(b)

Make available on a website appropriate minimum (Appendix 2.2.C) and additional
(Attachment 2.2.A) products as well as GPC-SSF products in standard format;

(c)

Redistribute digital forecast data as described in Appendix 2.2.D for those GPCsSSF that allow it;

(d)

Maintain an archive of the real-time GPC-SSF and multi-model ensemble forecasts;

(e)

Maintain a repository of documentation for the system configuration of all GPC-SSF
systems;

(f)

Verify the products using the SVSLRF approach (Appendix 2.2.E);

(g)

Based on comparison among different models, provide feedback to GPCs-SSF about
model performance and make available on a website the verification results;

(h)

Promote research and expertise in multi-model ensemble techniques and provide
guidance and support on multi-model ensemble techniques to GPCs-SSF, RCCs and
NMHSs.

Note:
1.

The website is provided exclusively for the outputs of the specified lead centre functions in support
of climate services and is to be clearly distinguishable from other types of services.

2.

The bodies in charge of managing the information contained in the present Manual related to
coordination of multi-model ensembles of SSFs are specified in Table X.

Table X. WMO bodies responsible for managing information related to
multi-model ensemble SSFs
Responsibility
Changes to activity specification
To be proposed by:
To be recommended by:
To be decided by:

INFCOM/ET-OCPS
INFCOM
EC/Congress
Centres designation

To be recommended by:
To be decided by:

INFCOM
EC/Congress
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Compliance

To be monitored by:

INFCOM/ET-OCPS

To be reported to:

INFCOM/SC-ESMP

INFCOM

APPENDIX 2.2.A. MANDATORY AND HIGHLY RECOMMENDED GLOBAL NUMERICAL
SUB-SEASONAL FORECAST PRODUCTS TO BE MADE AVAILABLE ON THE WMO
INFORMATION SYSTEM
Mandatory products (maps) of Global Producing Centres of Sub-Seasonal Forecasts
(GPCs-SSF)
Variable

2-m temperature

Coverage

Forecast range
or lead time

Temporal
resolution

SST

Total precipitation

Global

Issuance
frequency

(1) Ensemble mean
anomaly

Global

Global
oceans

Output type

Any forecast
range (lead
time) between
zero and four
weeks

Averages
over periods
(one dayfour weeks)

(2) Probabilities for
tercile forecast
categories (where
applicable)

Weekly

Highly recommended products (maps) of GPCs-SSF
Variable

Coverage

Forecast range
or lead time

Temporal
resolution

Issuance
frequency

(1) Ensemble mean
anomaly

500 hPa height

MSLP

Output type

Global

Any forecast
range (lead
time) between
zero and four
weeks

Averages over
periods (one
day-four
weeks)

(2) Probabilities for
tercile forecast
categories

Weekly

850 hPa
temperature
Notes:
1.

Probabilities for extremes, for the variables specified under mandatory products, are also highly
recommended.

Notes:
1.

Output types — rendered images (for example, forecast maps and diagrams). GPCs-SSF are
encouraged to make available digital data on the retrospective forecast (hindcast) and forecast fields
underlying the products. Gridded binary-2 (GRIB-2) format should be used for fields posted on FTP
sites or disseminated through WIS. GPCs-SSF shall provide daily fields of hindcasts and forecasts, as
variables listed in Appendix 2.2.C, to the Lead Centre(s) for SSFMME.
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2.

For all products, anomalies are to be expressed relative to a climatology using at least 15 years of
retrospective forecasts.

3.

Information on how category boundaries are defined should be made available.

4.

Indications of skill will be provided in accordance with Appendix 2.2.E.

Highly recommended products (diagrams) of GPCs-SSF
-

Diagrams presenting forecasts of the tropical intraseasonal variability such as the
Madden-Julian Oscillation (Wheeler and Hendon 2004; Gottschalck et al. 2010) are
highly recommended.

APPENDIX 2.2.B. INFORMATION TO BE PROVIDED ON THE CHARACTERISTICS OF
GLOBAL NUMERICAL SUB-SEASONAL FORECAST SYSTEMS
–

Date of implementation of the current sub-seasonal forecast system:

–

Whether the system is a coupled ocean–atmosphere forecast system:

–

Whether the system is a 2-tier forecast system:

–

Atmospheric model resolution:

–

Ocean model and its resolution (if applicable):

–

Source of atmospheric initial conditions:

–

Source of ocean initial conditions:

–

If 2-tier, the source of SST predictions:

–

Hindcast period:

–

Ensemble size for the hindcasts:

–

Method of configuring the hindcast ensemble:

–

Ensemble size for the forecast:

–

Method of configuring the forecast ensemble:

–

Length of forecasts:

–

Data format:

–

The latest day of the week that forecast anomalies for the next weeks/months
become available:

–

Method of construction of the forecast anomalies:

–

URL where forecast is available:

-

Point of contact:
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APPENDIX 2.2.C. MINIMUM INFORMATION TO BE AVAILABLE FROM THE LEAD
CENTRE(S) FOR SUB-SEASONAL FORECAST MULTI-MODEL ENSEMBLES
1.

Global Producing Centre digital products

Global fields of forecast anomalies as supplied by GPC-SSFs, including (for GPCs that allow
redistribution of their digital data) weekly mean anomalies for ensemble mean for at least each
of the four weeks following the week of submission:
(a)

Surface (2 m) temperature;

(b)

SST;

(c)

Total precipitation rate;

(d)

MSLP;

(e)

850 hPa temperature;

(f)

500 hPa geopotential height;

(g)

850 and 200 hPa wind (zonal and meridional);

(h)

Outgoing longwave radiation at the top of the atmosphere;

(i)

10 hPa zonal wind.

Note:
Definitions of the content and format for the supply of data to the Lead Centre(s) for SSFMME
by GPCs and terms of exchange are available on the Lead Centre(s) websites.

2.

Graphical products

Plots and maps for each GPC forecast displayed in common format on the Lead Centre(s)
website, for the variables listed in Appendix 2.2.A and for selectable regions where appropriate,
for weeks 1, 2, 3–4 and 1–4:
(a)

Ensemble mean anomalies;

(b)

Probabilities for the tercile forecast categories;

(c)

Model consistency plots, that is, maps showing the proportion of models predicting
the same sign anomaly;

(d)

Multi-model probabilities for tercile forecast categories.

for intraseasonal variability:
(a)

Diagrams presenting each GPC forecast of the tropical intraseasonal variability such
as the Madden-Julian Oscillation.
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APPENDIX 2.2.D. ACCESS TO GLOBAL PRODUCING CENTRE FOR SUB-SEASONAL
FORECASTS DATA AND VISUALIZATION PRODUCTS HELD BY THE LEAD CENTRE(S)
FOR SUB-SEASONAL FORECAST MULTI-MODEL ENSEMBLES
(a)

Access to GPCs-SSF data and graphical products from the Lead Centre(s) for
SSFMME websites will be password-protected.

(b)

Digital GPCs-SSF data will be redistributed only in cases where the concerned
GPCs-SSF data policy allows it. In other cases, requests for GPC-SSF digital output
should be directed to the relevant GPC-SSF.

(c)

Formally designated GPCs-SSF, GPCs-LRF and RCCs, NMHSs and institutions
coordinating RCOFs are eligible for password-protected access to information held
and produced by the Lead Centre(s) for SSFMME. Entities that are in demonstration
phase to seek designation as GPCs or RCCs are also eligible for password-protected
access to information held and produced by the Lead Centre(s) for SSFMME,
provided a formal notification has been issued in this regard by the WMO SecretaryGeneral.

(d)

Institutions other than, but providing contributions to, those identified in (c) may
also request access to Lead Centre(s) for SSFMME products. These institutions,
referred to as “supporting institutions”, which include research centres, require
endorsement letters from: (i) the Permanent Representative of the country where
they are hosted, and (ii) the executive manager of the entity they wish to provide
contributions to (that is, RCCs, institutions coordinating RCOFs and NMHSs). The
use by supporting institutions of products from the Lead Centre(s) for SSFMME is
restricted to assistance of the organizations identified in (c) in their production of
official forecast outputs. Supporting institutions may not use such products to
generate and display or disseminate independent forecast products. Supporting
institutions must agree with these restrictions to be eligible for access. Prior to
access being granted to an applicant supporting institution, the Lead Centre(s) for
SSFMME will refer the application to the Expert Team on INFCOM/ET-OCPS through
the WMO Secretariat, for final consultation and review. Decisions to allow access
must be unanimous. The Lead Centre(s) will be informed by the WMO Secretariat of
such new users accepted for access.

(e)

A list of users provided with password access will be maintained by the Lead
Centre(s) for SSFMME and reviewed periodically by the INFCOM/ET-OCPS, to
measure the degree of effective use and also to identify any changes in status of
eligible users, and determine further necessary follow-up.

APPENDIX 2.2.E. STANDARDIZED VERIFICATION SYSTEM FOR SUB-SEASONAL
FORECASTS
1.

INTRODUCTION

This appendix describes procedures for the production and exchange of a standard set of
verification scores for SSFs produced by GDPFS centres. Provision of the verification products
described here is mandatory for GPCs-SSF. The goal is to provide consistent verification
information on the SSF products of GPCs that will assist forecasters in RCCs, NMHSs and at
RCOFs to prepare regional and national seasonal outlooks, and also to help the GPCs compare
and improve their forecast systems. The verification scores described are to be calculated on
retrospective forecasts (hindcasts). GPCs will make and display the verification scores via their
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websites. Skill measures recommended for use by RCCs in verification of regional forecasts
include those described here.
This appendix describes the verification scores and the variables, regions, relevant
time averages and lead times for which the scores shall be applied.
2.

VERIFICATION STATISTICS

The following sections describe the scores that are mandatory for GPCs.
Two types (levels) of verification are required:
–

Level 1: Scores aggregated over all grid points within specified regions (which,
collectively, include global coverage) and scores for sub-seasonal indices;

–

Level 2: Scores evaluated at individual grid points (with global coverage).

For both levels 1 and 2, verification of both deterministic (ensemble mean) forecasts and
probabilistic forecasts (for tercile categories) is required.
3.

VARIABLES

All mandatory variables and categorical stratifications listed in the first table of Appendix 2.2.A
shall be verified for level 1 and 2. The temporal resolution (averaging period) is the same as
products provided from each GPC-SSF.
Terciles of the climatology are defined over the hindcast period used (see section 8).
4.

HINDCAST TIMES/FREQUENCY

In general, scores shall be computed for hindcasts initialized at least once a month.
5.

AREAS

Global:

90°N-90°S, inclusive, all longitudes

Northern hemisphere extra-tropics:

90°N–20°N, inclusive, all longitudes

Southern hemisphere extra-tropics:

90°S–20°S, inclusive, all longitudes

Tropics:

20°N–20°S, inclusive, all longitudes

Verification to be aggregated over all grid points within each area, including points on the
boundary.
6.

VERIFICATION AGAINST ANALYSES

6.1

Grid and interpolation

All variables except indices shall be interpolated to a regular 1.5° x 1.5° grid prior to verification.
Skill scores require verification of climatology-based forecasts as baseline reference against
“true” forecasts. The same analysis shall be used to verify the reference and the
forecast.
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SCORES

The following scores are to be calculated for all mandatory variables:
Probability forecasts:
–

Reliability diagrams with frequency histograms;

–

ROC diagram with standardized area under the ROC curve.

Deterministic forecasts:
–

Mean square skill score (MSSS) with respect to climatology and its three-term
decomposition.

Provision of the statistical significance of scores and/or error bars is not currently mandatory
but is strongly recommended. GPCs are free to choose the method of the calculation.
8.

HINDCAST DATASETS

Hindcast datasets shall be generated with the same prediction system that is used to
generate the real-time forecasts, though it is recognized that the hindcast ensemble
may necessarily be smaller than used in real time. It is also recognized that the source of
initial conditions used for hindcasts may, for some centres, be different from that used for realtime forecasts.
The hindcast period shall be at least 15 years.

ATTACHMENT 2.2.A. ADDITIONAL INFORMATION TO BE AVAILABLE FROM THE LEAD
CENTRE(S) FOR SUB-SEASONAL FORECAST MULTI-MODEL ENSEMBLE
The Lead Centre(s) for SSFMME may make available products based on forecast and hindcast
data provided from GPCs for SSF. These products are additional information to help GPCs,
RCCs and NMCs to further develop multi-model ensemble techniques and their application.
1.

Global Producing Centre digital products

Products should include global forecast fields and corresponding hindcasts for the fields listed in
Appendix 2.2.C, and additional variables to be agreed, for those GPCs that allow redistribution.
2.

Graphical products

Graphical products should include forecast maps for each GPC displayed in common format on
the Lead Centre for SSFMME website(s), for the variables listed in Appendix 2.2.C and for
selectable regions where appropriate, showing for 1 and 2 weeks, 3–4 weeks and 1–4 weeks
means:
(a)

Tercile category probabilities;

(b)

Model consistency plots for most likely tercile category;

(c)

Multi-model probabilities for probabilities for tercile categories.
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Annex 4 to Resolution 23 (EC-73)
Amendment to the Manual on the Global Data-processing and Forecasting
System (WMO-No. 485) Concerning Long-range Prediction and
Annual to Decadal Climate Prediction
1.1.2

Activities supported by the Global Data-processing and Forecasting System

1.1.2.1
Through GDPFS, Members shall provide and have access to meteorological,
hydrological, oceanographic and climatological information supporting a range of operational
activities.
1.1.2.2
The Global Data-processing and Forecasting System shall be organized as a threetier system of activities as follows:
Note:
A distinction is made between general-purpose and specialized activities: general-purpose activities are
those that encompass essential data processing required for a wide range of end use, while specialized activities are
those that make forecasting products, which may include guidance based on human interpretation, tailored for a specific
type of application or user community. In addition to these activities conducted in real time, non-real-time operational
coordination activities are also part of GDPFS. Associated commitments and other appropriate details are specified in
Part II.

(a)

(b)

General-purpose activities:
–

Global deterministic NWP

–

Limited-area deterministic NWP

–

Global ensemble NWP

–

Limited-area ensemble NWP

–

Global numerical sub-seasonal forecasts

–

Global numerical long-range prediction

–

Numerical ocean wave prediction

–

Global numerical ocean prediction

–

Nowcasting

Specialized activities:
–

Regional climate prediction and monitoring

–

Coordination of multi-model ensemble prediction for long-range forecasts (LRFs)

–

Coordination of multi-model ensembles of sub-seasonal forecasts

–

Annual to decadal climate prediction

–

Coordination of annual to decadal climate prediction

–

Regional severe weather forecasting
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(c)

–

Tropical cyclone forecasting, including marine-related hazards

–

Nuclear environmental emergency response

–

Non-nuclear environmental emergency response

–

Atmospheric sand and dust storm forecasts

–

Volcano watch services for international air navigation (see 2.2.2.10)

–

Marine meteorological services

–

Marine environmental emergency response
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Non-real-time coordination activities:
–

Coordination of deterministic NWP verification (DNV)

–

Coordination of Ensemble Prediction System (EPS) verification

–

Coordination of LRF verification

–

Coordination of wave forecast verification (WFV)

–

Coordination of tropical cyclone forecast verification (TCFV)

–

Coordination of observation monitoring

Note:
It is hoped that other activities, including those related to hydrology, agriculture, polar regions, stormsurge prediction, and space weather, will be developed in future.

2.2.1.5

Global numerical long-range prediction

2.2.1.5.1 Centres conducting global numerical long-range prediction (GPCs-LRF)
shall:
Note:

Functions are defined for the seasonal (1–6 month) prediction activity.

(a)

Generate LRF products with global coverage;

(b)

Make available on WIS a range of these products; mandatory and highly
recommended products to be made available are listed in Appendix 2.2.9;

(c)

Produce verification statistics according to the standard defined in Appendix 2.2.36,
and make them available to the Lead Centre(s) for the standardized verification
system for long-range forecasts (Lead Centre(s) for SVSLRF) and on a website;

(d)

Agree to provide forecast output to the Lead Centre(s) for LRF multi-model
ensembles (Lead Centre(s) for LRFMME), as detailed in Appendix 2.2.17 (section 1).

2.2.1.5.2 In addition to the mandatory activities above, GPCs-LRF should:
(a)

Provide forecast output to the Lead Centre(s) for LRF multi-model ensembles (Lead
Centre(s) for LRFMME), as detailed in Appendix 2.2.17 (section 1);

(ab) Make available on WIS the highly recommended products listed in Appendix 2.2.9;
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(bc) Make available, on request by Regional Climate Centres (RCCs) or NMCs, the
additional data, products and services listed in Attachment 2.2.1, noting that these
services may be subject to conditions attached by GPCs-LRF.
2.2.2.3 2.2.1.6

Annual to decadal climate prediction

Centres conducting annual to decadal climate prediction (GPCs for annual to decadal climate
prediction (GPCs-ADCP)) shall:
(a)

Prepare, with at least annual frequency, global forecast fields of parameters
variables relevant to ADCP;

(b)

Prepare verification statistics as defined in Appendix 2.2.21;

(c)

Provide an agreed set of forecast and hindcast variables (as defined in
Appendix 2.2.20) to the Lead Centre(s) for ADCP;

(d)

Make available on a website up-to-date information on the characteristics of their
global decadal prediction systems.

2.2.2.2

Coordination of multi-model ensemble prediction for long-range forecasts

Centre(s) coordinating LRF multi-model ensembles (Lead Centre(s) for LRFMME) shall:
(a)

Collect an agreed set of forecast data from RSMCs participating in long-range
forecast numerical prediction under activity 2.2.1.5 (GPCs-LRF);

(b)

Make available on a website appropriate minimum (Appendix 2.2.17) and additional
(Attachment 2.2.4) products and GPCs-LRF forecasts in standard format;

(c)

Redistribute digital forecast data as described in Appendix 2.2.18 for those GPCsLRF that allow it;

(d)

Maintain an archive of the real-time GPCs-LRF and multi-model ensemble forecasts;

(e)

Maintain a repository of documentation for the system configuration of all GPCs-LRF
systems;

(f)

Verify the products using SVSLRF (Appendix 2.2.36);

(g)

Based on comparison among different models, provide feedback to GPCs-LRF about
model performance and make available on a website the verification results;

(h)

Promote research and experience in multi-model ensemble techniques and provide
guidance and support on multi-model ensemble techniques to GPCs-LRF, RCCs and
NMHSs.

2.2.2.4

Coordination of annual to decadal climate prediction

2.2.2.4.1 The centre(s) conducting coordination of ADCP (Lead Centre(s) for ADCP) shall:
(a)

Select a group of modelling centres to contribute to the Lead Centre(s) for ADCP
(the “contributing centres”) that meet the GPC-ADCP designation criteria and have
been approved by IPET-OPSLS; and manage changes in the membership of the
group, as and when they occur, to maintain sufficient contributions;
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(b)

Maintain a list of the active contributing centres and the specification of their
prediction systems;

(c)

Collect an agreed set of hindcast, forecast and verification data (Appendices 2.2.20
and 2.2.21) from the contributing centres;

(d)

Make available (on a password-protected website, as needed) agreed forecast
products in standard format, including multi-model ensemble products
(Appendix 2.2.20);

(e)

Make available on the website agreed hindcast verification products in standard
format, including verification of the multi-model ensemble products
(Appendix 2.2.21);

(f)

Redistribute digital hindcast and forecast data for those contributing centres that
allow it;

(g)

Maintain an archive of the real-time forecasts from individual contributing centres
and from the multi-model ensemble system;

(h)

Promote research and experience in ADCP techniques and provide guidance and
support on ADCP to RCCs and NMHSs;

(i)

Based on comparison among different models, provide feedback to the contributing
centres on model performance;

(j)

Coordinate, in liaison with relevant World Climate Research Programme activities,
an annual consensus prediction product giving global prospects for the next 1–5
years.

2.2.3.3

Coordination of long-range forecast verification

2.2.3.3.1 The centre(s) conducting coordination of LRF verification (Lead Centre(s) for
SVSLRF) shall:
(a) Provide the facility for RSMCs participating in global numerical long-range prediction under
activity 2.2.1.5 to automatically deposit their standardized verification statistics as defined
in Appendix 2.2.36, and provide access to these verification statistics;
(b) Maintain an archive of verification statistics to allow the generation and display of trends
in performance;
(c) Monitor the received verification statistics and consult with the relevant participating
centres if data are missing or suspect;
(d) Provide on their websites (for example, http://www.bom.gov.au/wmo/lrfvs/):
–

Consistent up-to-date graphical displays of verification results from participating
centres through processing of the received statistics;

–

Relevant documentation, including access to the standard procedures required to
perform the verification, and links to the websites of GDPFS-participating centres;

–

Contact details to encourage feedback from NMHSs and other GDPFS centres on the
usefulness of the verification information;
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(e) Provide access to verification datasets at an appropriate horizontal resolution.
2.2.3.3.2 Additionally, the Lead Centre(s) should:
(a) Liaise with other groups involved in verification (for example, the Climate Variability and
Predictability Programme Working Group on Seasonal to Interannual Prediction and CCl)
on the effectiveness of the current standardized verification system and identify areas for
future development and improvement;
(b) Provide periodic reports to CBS and other relevant commissions assessing the
effectiveness of the standardized verification system.
Notes:
1.

Detailed tasks for Lead Centres for SVSLRF, and verification scores, are listed in Appendix 2.2.36.

2.

The bodies in charge of managing the information contained in the present Manual related to coordination of LRF
verification are specified in Table 23.

Table 23. WMO bodies responsible for managing information related to the
coordination of LRF verification
TABLE: Table with lines
Responsibility
Changes to activity specification
To be proposed by:

CBS–CCl/IPET-OPSLS

To be recommended by:

CBS

To be decided by:

EC/Congress
Centres designation

To be recommended by:

CBS

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS–CCl/IPET-OPSLS

To be reported to:

CBS/ICT-DPFS

CBS

APPENDIX 2.2.9. MANDATORY AND HIGHLY RECOMMENDED GLOBAL NUMERICAL
LONG-RANGE PREDICTION PRODUCTS TO BE MADE AVAILABLE ON THE WMO
INFORMATION SYSTEM
Global Producing Centre mandatory products (maps)
Parameter
Variable

Coverage

Forecast
range or lead
time

Temporal
resolution

Output type

Issuance
frequency
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2-m temperature

(1) Ensemble mean
anomaly

Global

SST

Global oceans

Total
precipitation

Global
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Any forecast
range (lead
time) between
zero and four
months

Averages
over one
month or
longer
periods
(seasons)

(2) Probabilities for
tercile forecast
categories (where
applicable)

Monthly

Global Producing Centre highly recommended products (maps)
Parameter
Variable

Coverage

Forecast range
or lead time

Temporal
resolution

Issuance
frequency

(1) Ensemble mean
anomaly

500 hPa height

Global

MSLP

Output type

Any forecast
range (lead
time) between
zero and four
months

Averages over
one month or
longer periods
(seasons)

(2) Probabilities for
tercile forecast
categories

Monthly

850 hPa
temperature
Notes:
2.
Output types — rendered images (for example, forecast maps and diagrams). Note: GPCs-LRF are
encouraged to make available the retrospective forecast (hindcast) and forecast fields underlying the products. Gridded
binary-2 (GRIB-2) format should be used for fields posted on FTP sites or disseminated through WIS. GPCs-LRF are also
encouraged to provide hindcast and forecast fields, as listed in Attachment 2.2.4 section 1, to the Lead Centre(s) for
LRFMME.

APPENDIX 2.2.17. MINIMUM INFORMATION TO BE AVAILABLE FROM THE LEAD
CENTRE(S) FOR LONG-RANGE FORECAST MULTI-MODEL ENSEMBLES
1.

Global Producing Centre digital products

Global fields of forecast anomalies as supplied by GPCs-LRF, including (for GPCs that allow
redistribution of their digital data) monthly mean anomalies for individual ensemble members
and ensemble mean for at least each of the three months following the month of submission,
for example, March, April, May if the month of submission is February:
(a)

Surface (2 m) temperature;

(b)

SST;

(c)

Total precipitation rate;
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(d)

MSLP;

(e)

850 hPa temperature;

(f)

500 hPa geopotential height.;

(g)

850 hPa zonal and meridional velocity;

(h)

Sea ice extent.

Note:
Definitions of the content and format for the supply of data to the Lead Centre(s) by GPCs-LRF and terms
of exchange are available on the Lead Centre(s) for LRFMME websites.

Global Producing Centres GPCs-LRF not currently able to participate in this additional exchange
of data are encouraged to do so in the future.
2.

Graphical products

Plots and maps for each GPC-LRF forecast displayed in common format on the Lead Centre(s)
website, for the variables listed in Appendix 2.1.2 section 3.1 and for selectable regions where
appropriate, showing for three-month means or accumulations:
(a)

Ensemble “plumes” of Niño indices (one-month means);

(b)

Ensemble mean anomalies;

(c)

Probabilities of above/below median;

(d)

Model consistency plots, that is, maps showing the proportion of models predicting
the same sign anomaly;

(e)

Multi-model probabilities of above/below median.

APPENDIX 2.2.18. ACCESS TO GLOBAL PRODUCING CENTRE DATA AND
VISUALIZATION PRODUCTS HELD BY THE LEAD CENTRE(S) FOR LONG-RANGE
FORECAST MULTI-MODEL ENSEMBLES
(a)

Access to GPC data from the Lead Centre(s) for LRFMME websites will be passwordprotected.

(b)

Digital GPC data will be redistributed only in cases where the GPCs-LRF data policy allows
it. In other cases, requests for GPCs-LRF output should be referred to the relevant GPCLRF.

(c)

Formally designated GPCs-LRF and RCCs, NMHSs and institutions coordinating RCOFs are
eligible for password-protected access to information held and produced by the Lead
Centre(s) for LRFMME. Entities that are in demonstration phase to seek designation as
GPCs-LRF or RCCs are also eligible for password-protected access to information held and
produced by the Lead Centre(s) for LRFMME, provided a formal notification has been
issued in this regard by the WMO Secretary-General.

(d)

Institutions other than, but providing contributions to, those identified in (c) may also
request access to Lead Centre(s) for LRFMME products. These institutions, referred to as
“supporting institutions”, which include research centres, require endorsement letters
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from: (i) the Permanent Representative of the country where they are hosted, and (ii) the
executive manager of the entity they wish to provide contributions to (that is, RCCs,
institutions coordinating RCOFs and NMHSs). The use by supporting institutions of products
from the Lead Centre(s) for LRFMME is restricted to assistance of the organizations
identified in (c) in their production of official forecast outputs. Supporting institutions may
not use such products to generate and display or disseminate independent forecast
products. Supporting institutions must agree with these restrictions to be eligible for
access. Prior to access being granted to an applicant supporting institution, the Lead
Centre(s) for LRFMME will refer the application to the CBS–CCl Inter-Programme Expert
Team on Operational Predictions from Sub-seasonal to Longer-time Scales (IPET-OPSLS)
through the WMO Secretariat, for final consultation and review. Decisions to allow access
must be unanimous. The Lead Centre(s) will be informed by the WMO Secretariat of such
new users accepted for access.
(e)

A list of users provided with password access will be maintained by the Lead Centre(s) for
LRFMME and reviewed periodically by the CBS-CCl IPET-OPSLS, to measure the degree of
effective use and also to identify any changes in status of eligible users, and determine
further necessary follow-up.

APPENDIX 2.2.19. ACCESS TO DATA AND VISUALIZATION PRODUCTS HELD BY THE
LEAD CENTRE(S) FOR ANNUAL TO DECADAL CLIMATE PREDICTION
(a)

As needed, access to data from the Lead Centre(s) for ADCP websites will be passwordprotected.

(b)

Digital data will be redistributed only in cases where the contributing centre data policy
allows it. In other cases, requests for contributing centre output should be referred to the
relevant contributing centre.

(c)

Contributing centres, RCCs, NMHSs and institutions coordinating RCOFs are eligible for
password-protected access to information held and produced by the Lead Centre(s) for
ADCP.

(d)

Institutions other than those identified in (c) above may also request access to Lead
Centre(s) for ADCP products. These institutions, including research centres, may not use
Lead Centre(s) for ADCP products to generate and display/disseminate independent
products for operational forecasting. These institutions must agree with these restrictions
to be eligible for access. Prior to access being granted to an applicant institution, the Lead
Centre(s) for ADCP will refer the application to the CBS-CCl IPET-OPSLS through the WMO
Secretariat for final consultation and review. Decisions to allow access must be unanimous.
The Lead Centre(s) will be informed by the WMO Secretariat of such new users accepted
for access.

(e)

A list of users provided with password access will be maintained by the Lead Centre for
ADCP and reviewed periodically by the CBS-CCl IPET-OPSLS, to measure the degree of
effective use and also to identify any changes in status of eligible users, and determine
further necessary follow-up.

386

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

APPENDIX 2.2.20. HINDCAST AND FORECAST DATA TO BE COLLECTED BY LEAD
CENTRES FOR ANNUAL TO DECADAL CLIMATE PREDICTIONS AND PRODUCTS
TO BE GENERATED AND DISPLAYED
Contributing centres shall provide necessary hindcast and forecast data to the Lead Centre(s) for
ADCP to allow generation of the following minimum products for each contributing centre and for
the multi-model ensemble.
Stage 1:
(a)

(b)

Global maps of ensemble mean anomalies with indications of ensemble spread for the
following variables averaged over at least year one and years 1–5 of the forecast:
–

Near-surface air temperature;

–

Precipitation;

–

Sea-level pressure;

Ensemble mean annual global mean near-surface temperature and indications of ensemble
spread, for every year of the forecast;

Stage 2 (with two years of designation of the Lead Centre(s) for ADCP):
(c)

Global maps of probability for tercile categories (or other events) for the following
variables averaged over at least year 1 and years 1–5 of the forecast:
–

Near-surface air temperature;

–

Precipitation;

–

Sea-level pressure.

APPENDIX 2.2.21. VERIFICATION INFORMATION TO BE COLLECTED BY THE
LEAD CENTRES FOR ANNUAL TO DECADAL CLIMATE PREDICTION AND
PRODUCTS TO BE DISPLAYED
Hindcast verification:
The Lead Centre(s) for ADCP shall collect hindcasts and/or verification results from each
contributing centre to allow generation and display of the following for each predicted variable
(near-surface air temperature, precipitation and sea-level pressure):
Stage 1: Individual contributing centres:
–

Global maps of grid point temporal correlation of the ensemble mean with
observations.
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Stage 2: Individual contributing centres and the multi-model ensemble:
–

Global maps of ROC scores for specified categories;

–

Reliability and sharpness diagrams for specified categories for the agreed
geographical regions.

Contributing centres must adhere to a specified configuration for hindcasts that will form part of
criteria set by the Lead Centre(s) for ADCP. In accord with the Decadal Climate Prediction
Project (DCPP) protocol, hindcasts will ideally be initialized each year from 1960 to the present,
with initialization every other year (specified as 1960, 1962, etc.) as a minimum requirement.
Hindcasts will be of sufficient range to verify performance out to at least five years ahead.
The following real-time verifications will be performed (valid only for stage 1):
–

Side-by-side global maps of ensemble mean predicted and observed anomalies for
temperature, precipitation and sea-level pressure for at least year 1 and years 1–5;
regions where the observations lie outside the 5–95% model predicted range will be
highlighted;

–

Spatial pattern correlation coefficients between observations and ensemble mean
forecasts for global fields of temperature, precipitation and sea-level pressure;

–

A time series of observed annual mean global temperature, which will be updated
each year and a graphic generated to compare the past-predicted and observed time
series.

APPENDIX 2.2.36. STANDARDIZED VERIFICATION SYSTEM FOR LONG-RANGE
FORECASTS
1.

Introduction

This appendix describes procedures for the production and exchange of a standard set of
verification scores for LRFs produced by GDPFS centres. Provision of the verification products
described is mandatory for GPCs-LRF. The goal is to provide consistent verification information
on the LRF products of GPCs that will assist forecasters in RCCs, NMHSs and at RCOFs to
prepare regional and national seasonal outlooks, and also to help the GPCs compare and
improve their forecast systems. The verification scores described are to be calculated on
retrospective forecasts (hindcasts). GPCs will exchange scores via the Lead Centre(s) for
SVSLRF. The Lead Centre functions, as described in 2.2.3.3, include creating and maintaining a
website for displaying standardized verification products from GPCs, so that potential users will
benefit from a consistent presentation of the results. Skill measures recommended for use by
RCCs in verification of regional forecasts include those described here.
This appendix describes the verification scores and the variables, regions, seasons and
lead times for which the scores shall be applied. The mathematical formulation of the
scores is documented on the Lead Centre(s) for SVSLRF LRFMME website, together with
supplementary information on score calculation, the observational datasets to be used for
verification and procedures for submitting scores.
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2.

Verification statistics

The following sections describe the scores that are mandatory for GPCs. Information on
additional recommended scores is provided on the Lead Centre(s) for SVSLRF LRFMME
website(s).
Two types (levels) of verification are required:
–

Level 1: Scores aggregated over all grid points within specified regions (which,
collectively, include global coverage) and scores for climate indices;

–

Level 2: Scores evaluated at individual grid points (with global coverage).

For both levels 1 and 2, verification of both deterministic (ensemble mean) forecasts and
probabilistic forecasts (for tercile categories) is required.
3.

Parameters Variables

The variables and categorical stratifications to be verified for level 1 are:
(a)

Three-month-mean T2m (screen temperature): Ensemble mean and probabilities for
three tercile categories;

(b)

Three-month precipitation accumulation: Ensemble mean and probabilities for
three tercile categories;

(c)

Monthly Niño 3.4 SST indices (for GPCs-LRF operating coupled (1-tier) prediction
systems): Ensemble mean and probabilities for three tercile categories.

The variables and categorical stratifications to be verified for level 2 are:
(a)

As (a), above;

(b)

As (b), above;

(c)

Three-month-mean SST: Ensemble mean and probabilities for three tercile
categories;

where the terciles of the climatology are defined over the hindcast period used (see section 11)
and the three-month-mean periods are as described in section 5.
4.

Forecast times/frequency

In general, scores shall be computed for hindcasts initialized at monthly intervals.
Some level-1 scores are required only at quarterly intervals (see section 5 following).
5.

Forecast target periods and lead times

Level 1: T2m and precipitation
–

Target periods: The three-month target periods for level 1 are:

–

March-April-May (MAM), June-July-August (JJA), September-October-November
(SON) and December-January-February (DJF);
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Lead times: Nominal one-month lead time. For example, forecasts issued on
15 May for the JJA season are considered to have a nominal lead time of one
month.

Level 1: Niño 3.4 indices (for GPCs-LRF operating coupled systems)
–

Target periods: Each calendar month of the forecast;

–

Lead times: One, two, three, four and five months.

Level 2: T2m and precipitation
–
6.

Target periods: Twelve rolling three-month periods (for example, MAM, AMJ, MJJ…).
Areas

Northern hemisphere extra-tropics:

90°N–20°N, inclusive, all longitudes

Southern hemisphere extra-tropics:

90°S–20°S, inclusive, all longitudes

Tropics:

20°N–20°S, inclusive, all longitudes

Verification to be aggregated over all grid points within each area, including points on the
boundary.
For verification of the Niño 3.4 region index, SST averaged over the Niño 3.4 region (5°S–5°N,
170°W–120°W) shall be used.
7.

Verification against analyses

7.1

Grid and interpolation

All parameters variables except indices shall be interpolated to a regular 2.5° x 2.5° grid prior
to verification.
The historical SST, T2m and precipitation analyses to be used for verification may be subject to
change and are specified on the Lead Centre(s) for SVSLRF LRFMME website(s). The Lead
Centre(s) for SVSLRFLRFMME will inform GPCs when a change is made.
Skill scores require verification of climatology-based forecasts as baseline reference against
“true” forecasts. The same analysis shall be used to verify the reference and the
forecast.
8.

Verification against observations

Verification against station observations is not mandatory for GPCs. GPCs should use the
scores described here and verify against observation sets of their choice that are suitable for
purpose.
9.

Scores

The following scores are to be calculated for all parameters variables:
Level 1: T2m and precipitation
Probability forecasts:
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–

Reliability diagrams with frequency histograms;

–

ROC diagram with standardized area under the ROC curve.

Deterministic forecasts:
–

Mean square skill score (MSSS) with respect to climatology.

Level 1: Niño 3.4 indices (for GPCs operating coupled systems)
Probability forecasts:
–

ROC diagram with standardized area under the ROC curve.

Deterministic forecasts:
–

MSSS with respect to climatology and its three-term decomposition.

Level 2: T2m and precipitation
Probability forecasts:
–

ROC diagram with standardized area under the ROC curve.

Deterministic forecasts:
–

MSSS with respect to climatology and its three-term decomposition.

Provision of the statistical significance of scores and/or error bars is not currently mandatory but
is strongly recommended. GPCs are free to choose the method of calculation (guidance is
available on the Lead Centre(s) for SVSLRF LRFMME website(s)).
10.

Exchange of scores

Each centre should provide scores to the Lead Centre(s) for SVSLRF and update the scores on
any change of the real-time prediction system. Details of the procedure and the required
format for the data exchange are provided on the Lead Centre website(s).
10.11.

Hindcast datasets

Hindcast datasets shall be generated with the same prediction system that is used to
generate the real-time forecasts, though it is recognized that the hindcast ensemble
may necessarily be smaller than used in real time. It is also recognized that the source of
initial conditions used for hindcasts may, for some centres, be different from that used for realtime forecasts.
The hindcast period used should be as long as possible, but at least 15 years. The recommended
period is provided on the Lead Centre(s) for SVSLRF LRFMME website(s).
11.12.

Documentation

Participating centres shall provide to the Lead Centre(s) for LRFMME information on the
specification of their prediction system, and promptly update the specification when there are
system changes.
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ATTACHMENT 2.2.1. ADDITIONAL GLOBAL NUMERICAL LONG-RANGE PREDICTION
PRODUCTS TO BE MADE AVAILABLE ON THE WMO INFORMATION SYSTEM
Other long-range seasonal forecast data, products or other information, in addition to the
minimum list in Appendix 2.2.9, which could also be provided by GPCs-LRF on request by RCCs
or NMCs (the RCCs and NMCs would adhere to conditions, if any, attached by the GPCs-LRF to
these data and products):
1.

Grid point data values:
–

Hindcast and forecast data for downscaling algorithms;

–

Data for regional climate model boundary and initial conditions;

–

Predicted global weekly values of SST.

2.

Information to assist in building capacity in areas such as:
–

Interpretation and use of seasonal forecast products;

–

Downscaling techniques (both statistical and dynamical);

–

Verification techniques (to be used for local verification of RCC-generated products);

–

Development of local user applications for RCC downscaled products;

–

Use and implementation of regional climate models.

ATTACHMENT 2.2.4. ADDITIONAL INFORMATION TO BE AVAILABLE FROM THE
LEAD CENTRE(S) FOR LONG-RANGE FORECAST MULTI-MODEL ENSEMBLES
As part of research and development, the Lead Centre(s) for LRFMME may make available
products based on forecast and hindcast data from the subset of GPCs-LRF that are able to
supply them. These products are additional information to help GPCs-LRF, RCCs and NMCs to
further develop multi-model ensemble techniques and their application.
Global Producing Centres GPCs-LRF not currently able to participate in this additional exchange
of data are encouraged to do so in the future.
1.

Global Producing Centre digital products

Products should include global forecast fields and corresponding hindcasts for the fields listed in
Appendix 2.2.17, and additional variables to be agreed, for those GPCs-LRF that allow
redistribution.
2.

Graphical products

Graphical products should include forecast maps for each GPCs-LRF displayed in common format
on the Lead Centre website(s), for the variables listed in Appendix 2.2.17 and for selectable
regions where appropriate, showing for three-month means or accumulations:
(a)

Tercile category probabilities;
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(b)

Model consistency plots for most likely tercile category;

(c)

Multi-model probabilities for probabilities for tercile categories, using various
established and experimental multi-modelling methods.

These additional products will be distinguished from Lead Centre core products listed in
Appendix 2.2.17.

Resolution 24 (EC-73)
Amendment to the Manual on the Global Data-processing and
Forecasting System (WMO-No. 485) reflecting the new WMO governance
structure
THE EXECUTIVE COUNCIL,
Recalling Resolution 6 (Cg-XVI) – Revised Manual on the Global Data-processing and
Forecasting System (WMO-No. 485), Resolution 11 (Cg-18) – WMO reform – next phase and
Decision 2 (EC-72) – Consideration of reports,
Having examined Recommendation 17 (INFCOM-1) – Amendment to the Manual on the Global
Data-processing and Forecasting System (WMO-No. 485) reflecting the new WMO governance
structure,
Adopts the amendment to the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485), as provided in the annex to the present resolution;
Requests the president of the Commission for Observation, Infrastructure and Information
Systems (INFCOM), in close coordination with the president of the Commission for Weather,
Climate, Water and Related Environmental Services and Applications (SERCOM), the presidents
of the regional associations and other relevant bodies, as part of the ongoing WMO reform
process, to review the role of the regional associations in the designation of Global Dataprocessing and Forecasting System Centres within the next update cycle of the Manual on the
Global Data-processing and Forecasting System (WMO-No. 485);
Authorizes the Secretary-General, in consultation with the president of INFCOM, to make
editorial amendments to the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485).

Annex to Resolution 24 (EC-73)
Amendment to the Manual on the Global Data-processing and Forecasting
System (WMO-No. 485) reflecting the new WMO governance structure
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APPENDIX. PROCEDURES FOR AMENDING WMO MANUALS AND GUIDES THAT ARE
THE RESPONSIBILITY OF THE COMMISSION FOR BASIC SYSTEMS COMMISSION
FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS
NOTE: THIS APPENDIX WILL BE AMENDED BY A REVISED VERSION TO BE DEVELOPED
BY THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION
SYSTEMS AS REQUESTED BY \1ECOMMENDATION \2.1.1(3)/1 (INFCOM-1(III)) TO
ENSURE CONSISTENCY WITH OTHER RELEVANT MANUALS AND GUIDES
1.

DESIGNATION OF RESPONSIBLE COMMITTEES BODIES

The Commission for Basic Systems (CBS) Commission for Observation, Infrastructure and
Information Systems (INFCOM) shall, for each Manual and Guide, designate one of its Open
Programme Area Groups (OPAGs) Standing Committees (SCs) as being responsible for that
Manual and its associated technical guides. The Open Programme Area Group Standing
Committee may choose to designate one of its Expert Teams as the designated committee body
for managing changes to all or part of that Manual; if no Expert Team is designated, the
Implementation Coordination Team for the OPAG or the designated Expert Team is not in force,
the Standing Committee takes on the role of the designated committee body.
2.

GENERAL VALIDATION AND IMPLEMENTATION PROCEDURES

2.1

Proposal of amendments

Amendments to a Manual or a Guide managed by CBS INFCOM shall be proposed in writing to
the Secretariat. The proposal shall specify the needs, purposes and requirements and include
information on a contact point for technical matters.
2.2

Drafting recommendation

The designated committee body for the relevant part of a Manual or a Guide, supported by the
Secretariat, shall validate the stated requirement (unless it is consequential to an amendment to
the WMO Technical Regulations) and develop a draft recommendation to respond to the
requirement, as appropriate.
2.3

Procedures for approval

After a draft recommendation of the designated committee body is validated in accordance with
the procedure given in section 7 below, depending on the type of amendments, the designated
committee body should select one of the following procedures for the approval of the
amendments:
(a)

Simple (fast-track) procedure (see section 3 below);

(b)

Standard (adoption of amendments between CBS INFCOM sessions) procedure (see
section 4 below);

(c)

Complex (adoption of amendments during CBS INFCOM sessions) procedure (see section 5
below).

2.4

Date of implementation

The designated committee body should define an implementation date in order to give WMO
Members sufficient time to implement the amendments after the date of notification. For
procedures other than the simple (fast-track) one, if the time between the date of notification
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and implementation date is less than six months, the designated committee body shall
document the reasons for its decision.
2.5

Urgent introduction

Regardless of the above procedures, as an exceptional measure, the following procedure
accommodates urgent user needs to introduce elements in lists of technical details, or to correct
errors:
(a)

A draft recommendation developed by the designated committee body shall be validated
according to the steps defined in section 7 below;

(b)

The draft recommendation for pre-operational use of a list entry, which can be used in
operational data and products, shall be approved by the chair of the designated committee
body and the chair of the responsible OPAG SC, and the president of CBS INFCOM. A listing
of pre-operational list entries is kept online on the WMO web server;

(c)

Pre-operational list entries shall then be submitted for approval by one of the procedures in
2.3 above for operational use;

(d)

Any version numbers associated with the technical implementation should be incremented
at the least significant level.

2.6

Issuing updated version

Once amendments to a Manual or a Guide are adopted, an updated version of the relevant part
of the Manual shall be issued in the languages agreed for its publication. The Secretariat shall
inform all Members of the availability of a new updated version of that part at the date of
notification mentioned in 2.4 above. If amendments are not incorporated into the published text
of the relevant Manual or Guide at the time of the amendment, there should be a mechanism to
publish the amendments at the time of their implementation and to retain a permanent record of
the sequence of amendments.
3.

SIMPLE (FAST-TRACK) PROCEDURE

3.1

Scope

The simple (fast-track) procedure shall be used only for changes to components of the Manual
that have been designated and marked as “technical specifications to which the simple (fasttrack) procedure for the approval of amendments may be applied”.
Note:

An example would be the addition of code list items in the Manual on Codes (WMO-No. 306).

3.2

Endorsement

Draft recommendations developed by the responsible committee, including a date for
implementation of the amendments, shall be submitted to the chair of the relevant OPAG SC for
endorsement.
3.3

Approval

3.3.1

Minor adjustments

Correcting typographical errors in descriptive text is considered a minor adjustment, and will
be done by the Secretariat in consultation with the president of CBS INFCOM. See Figure 1.
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Committee
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President of CBS INFCOM (in
consultation with presidents
of technical commissions)

Figure 1. Adoption of amendments to a Manual by minor adjustment
3.3.2

Other types of amendments

For other types of amendments, the English version of the draft recommendation, including a
date of implementation, should be distributed to the focal points for matters concerning the
relevant Manual for comments, with a deadline of two months for the reply. It should then be
submitted to the president of CBS INFCOM for consultation with presidents of technical
commissions affected by the change. If endorsed by the president of CBS INFCOM, the change
should be passed to the President of WMO for consideration and adoption on behalf of the
Executive Council (EC).
3.3.3

Frequency

The implementation of amendments approved through the simple (fast-track) procedure can be
twice a year in May and November. See Figure 2.
Designated
committee body

Chair of OPAG
Standing
Committee

Focal points for
matters concerning
the Manual

President of CBS
INFCOM (in
consultation with
presidents of technical
commissions) and
then to the President
of WMO

Figure 2. Adoption of amendments to a Manual by simple (fast-track) procedure
4.

STANDARD (ADOPTION OF AMENDMENTS BETWEEN CBS INFCOM
SESSIONS) PROCEDURE

4.1

Scope

The standard (adoption of amendments between CBS INFCOM sessions) procedure shall be used
for changes that have an operational impact on those Members who do not wish to exploit the
change, but that have only a minor financial impact, or that are required to implement changes
in the Technical Regulations (WMO-No. 49), Volume II — Meteorological Service for International
Air Navigation.
4.2

Approval of draft recommendations

For the direct adoption of amendments between CBS INFCOM sessions, the draft recommendation
developed by the designated committee body, including a date of implementation of the
amendments, shall be submitted to the chair of the responsible OPAG SC and president and
vice-president of CBS INFCOM for approval. The president of CBS INFCOM shall consult with the
presidents of technical commissions affected by the change. In the case of recommendations in
response to changes in the Technical Regulations (WMO-No. 49), Volume II — Meteorological
Service for International Air Navigation, the president of CBS INFCOM shall consult with the
president of the Commission for Aeronautical Meteorology Commission for Weather, Climate,
Water and Related Environmental Services and Applications (SERCOM).
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Circulation to Members

Upon approval of the president of CBS INFCOM, the Secretariat sends the recommendation to all
Members, in the languages in which the Manual is published, including a date of implementation
of the amendments, for comments to be submitted within two months following the dispatch of
the amendments. If the recommendation is sent to Members via electronic mail, there shall be a
public announcement of the amendment process including dates, for example by WMO
Operational Newsletter on the WMO website, to ensure all relevant Members are informed.
4.4

Agreement

Those Members not having replied within the two months following the dispatch of the
amendments are implicitly considered as having agreed to the amendments.
4.5

Coordination

Members are invited to designate a focal point responsible to discuss any comments/
disagreements with the designated committee body. If the discussion between the designated
committee body and the focal point cannot result in an agreement on a specific amendment by a
Member, this amendment will be reconsidered by the designated committee body. If a Member
cannot agree that the financial or operational impact is minor, the redrafted amendment shall be
approved by the complex (adoption of amendments during CBS INFCOM sessions) procedure
described in section 5 below.
4.6

Notification

Once amendments are agreed by Members, and after consultation with the chair of the
responsible OPAG SC, the vice-president of CBS INFCOM and the president of CBS INFCOM (who
should consult with presidents of other commissions affected by the change), the Secretariat
notifies at the same time the Members and the Members of EC of the approved amendments
and of the date of their implementation. See Figure 3.
Designated
committee body

Chair of OPAG Standing
Committee and
president/vicepresident of CBS
INFCOM in consultation
with presidents of
technical commissions

Agreed by WMO
Members

WMO Members
and EC informed

Figure 3. Adoption of amendments between CBS INFCOM sessions
5.

COMPLEX (ADOPTION OF AMENDMENTS DURING CBS INFCOM SESSIONS)
PROCEDURE

5.1

Scope

The complex (adoption of amendments during CBS INFCOM sessions) procedure shall be used
for changes for which the simple (fast-track) procedure or standard (adoption of amendments
between CBS INFCOM sessions) procedure cannot be applied.
5.2

Procedure

For the adoption of amendments during CBS INFCOM sessions, the designated committee body
submits its recommendation, including a date of implementation of the amendments, to the
Implementation Coordination Team of the responsible Open Programme Area Group Standing
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Committee. The recommendation is then passed to the presidents of technical commissions
affected by the change for consultation, and to a CBS INFCOM session that shall be invited to
consider comments submitted by presidents of technical commissions. The document for the
CBS INFCOM session shall be distributed not later than 45 days before the opening of the
session. Following the CBS INFCOM session, the recommendation shall then be submitted to a
session of EC for decision. See Figure 4.
6.

PROCEDURE FOR THE CORRECTION OF EXISTING MANUAL CONTENT

6.1

Correcting errors in items within Manuals

Where a minor error in the specification of an item that defines elements within a Manual is
found, for example, a typing error or an incomplete definition, the item shall be amended and
re-published. Any version numbers associated with items edited as a result of the change should
be incremented at their lowest level of significance. If, however, the change has an impact on
the meaning of the item, then a new item should be created and the existing (erroneous) item
marked as deprecated. This situation is considered a minor adjustment according to 3.3.1
above.
Note:
An example of an item for which this type of change applies is a code list entry for the Table Driven Code
Forms or WMO Core Metadata Profile, in which the description contains typographical errors that can be corrected
without changing the meaning of the description.

Designated
committee
body

Meeting of
Implementation
Coordination
Team of
responsible
OPAG Standing
Committee

CBS
INFCOM
session

EC
session

Consult
presidents of
technical
commissions
affected by
the change

Figure 4. Adoption of amendments during CBS INFCOM sessions
6.2

Correcting an error in the specification of how conformance with the
requirements of the Manual can be checked

If an erroneous specification of a conformance-checking rule is found, the preferred approach
is to add a new specification using the simple (fast-track) procedure or standard (adoption of
amendments between CBS INFCOM sessions) procedure. The new conformance-checking rule
should be used instead of the old. An appropriate explanation shall be added to the description
of the conformance-checking rule to clarify the practice along with the date of the change.
Note:
Profile.

An example of such a change would be correcting a conformance-checking rule in the WMO Core Metadata
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Submission of corrections to errors

Such changes shall be submitted through the simple (fast-track) procedure.
7.

VALIDATION PROCEDURE

7.1

Documentation of need and purpose

The need for, and the purpose of, the proposal for changes should be documented.
7.2

Documentation of result

This documentation shall include the results of validation testing of the proposal as described in
7.3 below.
7.3

Testing with relevant applications

For changes that have an impact on automated processing systems, the extent of the testing
required before validation should be decided by the designated committee body on a case-bycase basis, depending on the nature of the change. Changes involving a relatively high risk
and/or impact on the systems should be tested by the use of at least two independently
developed tool sets and two independent centres. In that case, results should be made available
to the designated committee body with a view to verifying the technical specifications.

INTRODUCTION
General
1.
The Manual on the Global Data-processing and Forecasting System (WMO-No. 485) is
the single source of Technical Regulations for all operational data-processing and forecasting
systems of Members designated by WMO as meteorological centres. The Manual is designed to
ensure adequate uniformity and standardization of data, information and production practices,
procedures and specifications employed among WMO Members in the operation of the Global
Data-processing and Forecasting System (GDPFS) as it supports the mission of the Organization.
2.
The Manual is Annex IV to the WMO Technical Regulations (Technical Regulations
(WMO-No. 49), Volume I — General Meteorological Standards and Recommended Practices), in
which it is stated that GDPFS is established and shall be operated in accordance with the
practices, procedures and specifications described in the present Manual.
3.
The GDPFS cuts across a number of WMO-related disciplines. It intersects many WMO
practices, procedures and specifications that are primarily defined in publications dedicated
specifically to them, for example, the Manual on the WMO Information System (WMO-No. 1060)
and the Manual on the WMO Integrated Global Observing System (WMO-No. 1160).
4.
The advances in numerical weather prediction (NWP) in the last few decades have
been tremendous: higher accuracy and resolution, longer lead time, and a wider range of
relevant applications. Consequently, the emphasis in operational meteorology, hydrology and
climatology has been shifting towards the implementation of increasingly sophisticated and
diverse numerical models and applications, for an ever-increasing variety of users. GDPFS
enables Members to make use of these advances by providing a framework for the sharing of
data related to operational meteorology, hydrology and climatology.
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5.
As part of the WMO Technical Regulations, the Manual on the Global Data-processing
and Forecasting System sets out standard and recommended practices and procedures. The
General Provisions, included in this publication, define the meaning of the phrase “standard and
recommended practices and procedures”. The General Provisions also contain information on the
procedure for amending, updating or issuing a new edition of the Technical Regulations
(including Manuals and Guides).
6.
This edition has been developed in accordance with quality management principles,
which ensures its sustainability as part of the WMO Quality Management Framework.
How to read this manual
7.

The Manual consists of three parts, as follows:

(a)

Part I: Outline of WMO GDPFS — presenting the overall purpose of GDPFS, its organization
and the general characteristics of the various activities to be performed;

(b)

Part II: Specifications of GDPFS activities — providing detailed information on the various
activities: mandatory functions including production, verification and documentation; and
additional recommended functions and products. Part II also specifies overall requirements
applicable to all types of activities regarding dissemination, verification, training, and the
like;

(c)

Part III: Current designated GDPFS centres.

8.
The reader seeking general information on GDPFS and its applications should refer
to Part I, whereas Parts II and III provide detailed information on the various components of
the system, available products and information, status of implementation, as well as
compliance criteria.
9.
The Manual is designed so that it can be modified as frequently as necessary to keep
it up-to-date. While Part I should be rather stable and seldom require updating, it is expected
that the evolution of science, techniques and user requirements will continue to induce
developments requiring frequent changes to Parts II and III.
10.
In line with quality management requirements, the bodies in charge of managing the
information contained in the Manual are explicitly specified for every type of GDPFS activity. This
information is contained in Part II, 2.2, Tables 2–25. The following explanations and example
(Table 1) are provided:
(a)

The three entries under “Changes to activity specification” indicate the team(s) and
body(ies) in charge of preparing specification updates, approving them, and deciding to
update the Manual accordingly;

(b)

The two entries under “Centres designation” indicate the bodies responsible for approving
the designation of a GDPFS centre for the activity under consideration and for deciding
accordingly;

(c)

The two entries under “Compliance” indicate the team(s) and body(ies) in charge of
ensuring that the designated GDPFS centres remain compliant with the activity
specification.
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Table 1. Example of a table specifying responsibilities for modifications to a GDPFS
activity, for designation of centres and review of compliance
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

CBS INFCOM

Acronyms not previously defined: EC – Executive Council; ET-OWFPS – Expert Team on
Operational Weather Forecasting Process and Support; ICT-DPFS – Implementation Coordination
Team on Data-processing and Forecasting Systems; ET-OWFS – Expert Team on Operational
Weather Forecasting System; SC-ESMP – Standing Committee on Data-Processing for Applied
Earth System Modelling, Prediction and Projection.
11.
The following procedure is applied for the incorporation of new types of GDPFS
centres into this Manual:
(a)

The relevant technical commission or programme expert team will develop the criteria and
functions for the new type of centre, including the list of mandatory products to be made
available in the context of GDPFS;

(b)

The criteria and functions for the new type of centre will be endorsed by the relevant
technical commission management group or programme steering committee, and
submitted to CBS INFCOM through its president;

(c)

The president of CBS INFCOM will then decide on an expert team of the commission that
will be responsible for reviewing the proposal according to the standard procedure for
amendments as defined in the General Provisions.
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PART I. OUTLINE OF THE WMO GLOBAL DATA-PROCESSING AND FORECASTING
SYSTEM
1.1

PURPOSE AND SUPPORTED ACTIVITIES

1.1.1

General description

1.1.1.1
The Global Data-processing and Forecasting System (GDPFS) shall be the worldwide
network of operational centres operated by WMO Members. Its purpose shall be to make
operationally available among WMO Members and relevant operational organizations defined
products and services for applications related to weather, climate, water and environment.
1.1.1.2
The GDPFS shall enable scientific and technological advances made in meteorology
and related fields to be accessible and exploitable by WMO Members.
1.1.1.3
The activities, organizational structure and operations of GDPFS shall be
systematically designed in accordance with Members’ needs and their ability to contribute to,
and benefit from, the system in an efficient manner and with a minimum of duplication.
1.1.1.4
A key objective of GDPFS should be to facilitate cooperation and the exchange of
information, thereby also contributing to capacity development among developing countries.
1.1.1.5
Defined products and services for applications related to weather, climate, water and
environment shall include:
(a)

Numerical weather, oceanographic and climate prediction products (analysis and forecast,
including probabilistic information);

(b)

Specialized products tailored for specific applications.

1.1.1.6
Additional information necessary for an appropriate use of the identified products and
services shall be available. This includes non-real-time information as follows:
(a)

Systems description and characteristics;

(b)

Product metadata;

(c)

Verification and monitoring results.

1.1.2

Activities supported by the Global Data-processing and Forecasting System

1.1.2.1
Through GDPFS, Members shall provide and have access to meteorological,
hydrological, oceanographic and climatological information supporting a range of operational
activities.
1.1.2.2

The GDPFS shall be organized as a three-tier system of activities as follows:

Note:
A distinction is made between general-purpose and specialized activities: general-purpose activities are
those that encompass essential data-processing required for a wide range of end uses, while specialized activities are
those that make forecasting products, which may include guidance based on human interpretation, tailored for a specific
type of application or user community. In addition to these activities conducted in real time, non-real-time operational

402

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

coordination activities are also part of GDPFS. Associated commitments and other appropriate details are specified in
Part II.

(a)

(b)

General-purpose activities:
–

Global deterministic NWP

–

Limited-area deterministic NWP

–

Global ensemble NWP

–

Limited-area ensemble NWP

–

Global numerical long-range prediction

–

Annual to decadal climate prediction

–

Numerical ocean wave prediction

–

Global numerical ocean prediction

–

Nowcasting

Specialized activities:
–

Regional climate prediction and monitoring

–

Coordination of multi-model ensemble prediction for long-range forecasts (LRFs)

–

(c)

Annual to decadal climate prediction

–

Coordination of annual to decadal climate prediction

–

Regional severe weather forecasting

–

Tropical cyclone forecasting, including marine-related hazards

–

Nuclear environmental emergency response

–

Non-nuclear environmental emergency response

–

Atmospheric sand and dust storm forecasts

–

Volcano watch services for international air navigation (see 2.2.2.10)

–

Marine meteorological services

–

Marine environmental emergency response

Non-real-time coordination activities:
–

Coordination of deterministic NWP verification (DNV)

–

Coordination of Ensemble Prediction System (EPS) verification

–

Coordination of LRF verification

–

Coordination of wave forecast verification (WFV)

–

Coordination of tropical cyclone forecast verification (TCFV)

–

Coordination of observation monitoring
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Note:
It is hoped that other activities, including those related to hydrology, agriculture, polar regions, stormsurge prediction, and space weather, will be developed in future.

1.2

GLOBAL DATA-PROCESSING AND FORECASTING SYSTEM CENTRES

1.2.1

Definitions

1.2.1.1

The meteorological forecasting ranges shall be those defined in Appendix 1.1.

1.2.1.2
The GDPFS shall be organized as a three-level system of World
Meteorological Centres (WMCs), Regional Specialized Meteorological Centres (RSMCs)
and National Meteorological Centres (NMCs), which carry out GDPFS functions at the
global, regional and national levels, respectively. These centres are referred to as GDPFS
centres.
1.2.2

National Meteorological Centres

1.2.2.1
An NMC shall carry out functions to meet the national and international requirements
of the Member concerned.
Note:
To fulfil their national and international obligations, NMCs need to be adequately staffed and equipped to
enable them to participate effectively in the World Weather Watch system.

1.2.2.2
The functions of an NMC shall include the preparation of forecasts and warnings at all
forecasting ranges necessary to meet the requirements of the Member.
1.2.2.3
of:

Depending on the context, other activities of an NMC should include the production

(a)

Special-application products, including climate and environmental quality monitoring and
prediction products;

(b)

Non-real-time climate-related products.

1.2.3

Regional Specialized Meteorological Centres

1.2.3.1
A Member, having accepted the responsibility for providing an RSMC, shall arrange
for this centre to carry out operationally at least one of the general-purpose or specialized
activities listed in 1.1.2.2, for which specified standards are described in Part II.
1.2.3.2
An RSMC for general-purpose activities should provide products that an RSMC
carrying out at least one of the specialized activities considers necessary and makes a request to
produce.
Notes:
1.

The designation as RSMC does not preclude the use of other names as defined in other contexts, for example,
Global Producing Centre for long-range forecasts (GPC-LRF).

2.

An RSMC that leads a coordination activity is also referred to as a Lead Centre.

1.2.4

World Meteorological Centres

A Member, having accepted the responsibility for providing a WMC, shall arrange for this
centre to carry out operationally at least the following activities, for which specified standards
are described in Part II:

404

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

(a)

Global deterministic NWP;

(b)

Global ensemble NWP;

(c)

Global numerical long-range prediction.

1.2.5

Regional Specialized Meteorological Centre Networks

1.2.5.1
An RSMC Network (an association of RSMCs participating in an identified activity of
GDPFS) shall follow the same specifications and adhere to the same criteria and commitments
as individual RSMCs carrying out the same activity.
1.2.5.2
Appropriate documentation shall be produced and made available by Members having
accepted the responsibility to contribute to the RSMC Network to distribute the tasks and
responsibilities among the participating RSMCs. A unique focal point shall be designated to
answer requests from users of the RSMC Network products.
1.2.6

Designation process

1.2.6.1

Each Member shall designate an NMC.

1.2.6.2
The WMCs, RSMCs and RSMC Networks shall be designated by a decision of the
World Meteorological Congress (Congress) or the Executive Council. The designation of such
centres shall include the specification of the activity and function (or activities and functions) to
be carried out.
1.2.6.3
Requests for designation as a WMC or RSMC shall be put forward by the Permanent
Representative of the country of the candidate centre, or, in the case of international
organizations, by either the Permanent Representative of the country where the candidate
centre is located or the president of the relevant regional association(s) (RA(s)).
1.2.6.4
Requests for designation as an RSMC Network shall be put forward by the president
of the relevant RA, or, in the case of networks established across two or more RAs, jointly by
their presidents.
Note:
Centres constituting a network will organize themselves as appropriate, depending on their own context
and specificities, so as to ensure that the documentation requested as per paragraph 1.2.5.2 is available.

1.2.6.5
Requests for designation shall be addressed to the WMO Secretariat, which will
forward them to the relevant constituent bodies as indicated in Tables 2–25 26 in Part II of the
present Manual. Supporting information demonstrating compliance with designation criteria shall
be included with the request.
1.2.6.6
Depending on the type of activity, endorsement by the RA(s) and technical
commission(s) should be required before designation by the Congress or the Executive Council.
1.3

COORDINATION WITH OTHER SYSTEMS OR PROGRAMMES

The GDPFS shall support all WMO Programmes and related programmes of other international
organizations in accordance with decisions of the Organization.
Notes:

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION
1.

2.
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In many cases the activities undertaken by GDPFS centres constitute the operational component of a system
developed under another structure or programme, either by WMO on its own or jointly with other international
organizations. In such cases the regulations pertaining to these activities cover both:
(a)

The specific requirements defined by the relevant structure;

(b)

The general GDPFS criteria regarding operational quality and reliability, verification, documentation and
compliance (described in Part II of the present Manual).

Coordination mechanisms appropriate for the context and characteristics of the various categories of activity
are specified in Part II.

PART II. SPECIFICATIONS OF GLOBAL DATA-PROCESSING AND FORECASTING SYSTEM
ACTIVITIES
2.2

SPECIFICATION OF ACTIVITIES AND PROCEDURES FOR INTRODUCING
MODIFICATIONS

2.2.1

General-purpose activities

2.2.1.1

Global deterministic numerical weather prediction

Regional Specialized Meteorological Centres conducting global deterministic NWP shall:
(a)

Produce global analyses of the three-dimensional structure of the atmosphere;

(b)

Produce global forecast fields of basic and derived atmospheric parameters;

(c)

Make available on the WMO Information System (WIS) a range of these products; the list
of mandatory and highly recommended global deterministic NWP products to be made
available is given in Appendix 2.2.1;

(d)

Produce verification statistics according to the standard defined in Appendix 2.2.34, and
make them available to the Lead Centre(s) for DNV;

(e)

Make available on a website up-to-date information on the characteristics of their global
NWP systems. The minimum information to be provided is given in Appendix 2.2.2.

Note:
The bodies in charge of managing the information contained in the present Manual related to global
deterministic NWP are specified in Table 2.

Table 2. WMO bodies responsible for managing information related to
global deterministic NWP
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

406

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

To be recommended by:

RA

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

2.2.1.2

CBS INFCOM

Limited-area deterministic numerical weather prediction

Centres conducting limited-area deterministic NWP shall:
(a)

Produce limited-area analyses of the three-dimensional structure of the atmosphere;

(b)

Produce limited-area forecast fields of basic and derived atmospheric parameters;

(c)

Make available on WIS a range of these products; the list of mandatory and highly
recommended limited-area deterministic NWP products to be made available, including
metadata, is given in Appendix 2.2.3;

(d)

Produce verification statistics according to the standard defined in Appendix 2.2.34,
adapted for the region covered by the model, at an appropriate resolution, and make
available consistent up-to-date graphical displays of the verification results on a website;

(e)

Make available on a website up-to-date information on the characteristics of their limitedarea NWP systems; the minimum information to be provided is given in Appendix 2.2.4.

Note:
The bodies in charge of managing the information contained in the present Manual related to limited-area
deterministic NWP are specified in Table 3.

Table 3. WMO bodies responsible for managing information related to
limited-area deterministic NWP
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

RA

To be decided by:

EC/Congress

CBS INFCOM

Compliance
To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
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2.2.1.3

CBS/ICT-DPFS INFCOM/SCESMP
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CBS INFCOM

Global ensemble numerical weather prediction

Centres conducting global ensemble NWP shall:
(a)

Produce global ensemble forecast fields of basic and derived atmospheric parameters;

(b)

Make available on WIS a range of these products; the list of mandatory and highly
recommended global ensemble NWP products to be made available is given in
Appendix 2.2.5;

(c)

Make verification statistics available to the Lead Centre(s) for EPS verification according to
the standard defined in Appendix 2.2.35;

(d)

Make available on a website up-to-date information on the characteristics of their global
EPS; the minimum information to be provided is given in Appendix 2.2.6.

Note:
The bodies in charge of managing the information contained in the present Manual related to global
ensemble NWP are specified in Table 4.

Table 4. WMO bodies responsible for managing information related to
global ensemble NWP
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

RA

To be decided by:

EC/Congress

CBS INFCOM

Compliance
To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

2.2.1.4

CBS INFCOM

Limited-area ensemble numerical weather prediction

Centres conducting limited-area ensemble NWP shall:
(a)

Produce limited-area ensemble forecast fields of basic and derived atmospheric
parameters;
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(b)

Make available on WIS a range of these products; the list of mandatory and highly
recommended limited-area ensemble NWP products to be made available is given in
Appendix 2.2.7;

(c)

Produce verification statistics according to the standard defined in Appendix 2.2.35,
adapted for the region covered by the model, and make available consistent up-to-date
graphical displays of the verification results on a website;

(d)

Make available on a website up-to-date information on the characteristics of their limitedarea EPS; the minimum information to be provided is given in Appendix 2.2.8.

Note:
The bodies in charge of managing the information contained in the present Manual related to limitedarea ensemble NWP are specified in Table 5.

Table 5. WMO bodies responsible for managing information related to
limited-area ensemble NWP
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

RA

To be decided by:

EC/Congress

CBS INFCOM

Compliance
To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

2.2.1.5

CBS INFCOM

Global numerical long-range prediction

2.2.1.5.1 Centres conducting global numerical long-range prediction (GPCs-LRF) shall:
Note:

Functions are defined for the seasonal (1–6 month) prediction activity.

(a)

Generate LRF products with global coverage;

(b)

Make available on WIS a range of these products; mandatory and highly recommended
products to be made available are listed in Appendix 2.2.9;

(c)

Produce verification statistics according to the standard defined in Appendix 2.2.36, and
make them available to the Lead Centre(s) for the standardized verification system for
long-range forecasts (SVSLRF) (Lead Centre(s) for SVSLRF) and on a website;
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(d)

409

Make available on a website up-to-date information on the characteristics of their global
long-range numerical prediction systems; the minimum information to be provided is given
in Appendix 2.2.10.

2.2.1.5.2 In addition to the mandatory activities above, GPCs-LRF should:
(a)

Provide forecast output to the Lead Centre(s) for LRF multi-model ensembles (Lead
Centre(s) for LRFMME), as detailed in Appendix 2.2.17 (section 1);

(b)

Make available on WIS the highly recommended products listed in Appendix 2.2.9;

(c)

Make available, on request by Regional Climate Centres (RCCs) or NMCs, the additional
data, products and services listed in Attachment 2.2.1, noting that these services may be
subject to conditions attached by GPCs.

Note:
The bodies in charge of managing the information contained in the present Manual related to global
numerical long-range prediction are specified in Table 6.

Table 6. WMO bodies responsible for managing information related to
global numerical long-range prediction
Responsibility
Changes to activity specification
To be proposed by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

CCl SERCOM

Centres designation
To be recommended by:

RA

To be decided by:

EC/Congress

CBS INFCOM

Compliance
To be monitored by:

To be reported to:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Acronyms not previously defined: CCl – Commission for Climatology; IPET-OPSLS – Interprogramme Expert Team on Operational Prediction from Sub-seasonal to Longer ET-OCPS –
Expert Team on Operational Climate Prediction System.
2.2.2.X

Annual to decadal climate prediction

Centres conducting annual to decadal climate prediction (Global Producing Centres for Annual
to Decadal Climate Prediction (GPCs-ADCP)) shall:
(a)

Prepare, with at least annual frequency, global forecast fields of parameters relevant to
ADCP;
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(b)

Prepare verification statistics as defined in Appendix 2.2.21;

(c)

Provide an agreed set of forecasts and hindcast variables (as defined in Appendix 2.2.20)
to the Lead Centre(s) for ADCP;

(d)

Make available on a website up-to-date information on the characteristics of their global
decadal prediction systems.

Notes:
1.

Non-designated centres with capacity to provide the minimum requirement may also contribute ADCP to the Lead
Centre(s) for ADCP;

2.

Centres who wish to make available their products worldwide may use WIS as a dissemination platform;

3.

The bodies in charge of managing the information contained in the present Manual related to coordination of
ADCP are specified in Table X.

Table X. WMO bodies responsible for managing information related to ADCP
Responsibility
Changes to activity specification
To be proposed by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

CCl SERCOM

Centres designation
To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

2.2.1.6

CBS INFCOM

Numerical ocean wave prediction

Centres conducting numerical ocean wave prediction shall:
(a)

Prepare global analyses of ocean wave parameters;

(b)

Prepare global forecast fields of basic and derived ocean wave parameters;

(c)

Make available on WIS a range of these products; the list of mandatory and highly
recommended products to be made available is given in Appendix 2.2.11;

(d)

Prepare verification data and make them available to the Lead Centre(s) for WFV;
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Make available on a website up-to-date information on the characteristics of their global
numerical ocean wave prediction systems; the minimum information to be provided is
given in Appendix 2.2.12.

Note:
The bodies in charge of managing the information contained in the Manual related to numerical ocean
wave prediction are specified in Table 7.

Table 7. WMO bodies responsible for managing information related to
numerical ocean wave prediction
Responsibility
Changes to activity specification
To be proposed by:

JCOMM/ET-DRR
SERCOM/SC-MMO

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

JCOMM SERCOM

Centres designation
To be recommended by:

RA

To be decided by:

EC/Congress

CBS INFCOM

JCOMM SERCOM

Compliance
To be monitored by:

JCOMM/ET-DRR
SERCOM/SC-MMO

To be reported to:

CBS INFCOM

JCOMM SERCOM

Acronyms not previously defined: ET-DRR: Expert Team on Disaster Risk Reduction; JCOMM:
WMO–IOC Joint Technical Commission for Oceanography and Marine Meteorology SC-MMO –
Standing Committee on Marine Meteorological and Oceanographic Services.
2.2.1.7

Global numerical ocean prediction

Centres conducting global numerical ocean prediction shall:
(a)

Prepare global analyses of oceanographic parameters;

(b)

Prepare global forecast fields of basic and derived oceanographic parameters;

(c)

Make available on WIS a range of these products; the list of mandatory and highly
recommended products to be made available is given in Appendix 2.2.13;

(d)

Prepare verification statistics and make them available on a website;

(e)

Make available on a website up-to-date information on the characteristics of their global
numerical ocean prediction systems; the minimum information to be provided is given in
Appendix 2.2.14.

Note:
The bodies in charge of managing the information contained in the present Manual related to global
numerical ocean prediction are specified in Table 8.
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Table 8. Bodies responsible for managing information related to
global numerical ocean prediction
Responsibility
Changes to activity specification
To be proposed by:

JCOMM/ET-DRR
SERCOM/SC-MMO

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

JCOMM SERCOM

Centres designation
To be recommended by:

RA

To be decided by:

EC/Congress

CBS INFCOM

JCOMM SERCOM

Compliance
To be monitored by:

JCOMM/ET-DRR
SERCOM/SC-MMO

To be reported to:

CBS INFCOM

JCOMM SERCOM

Acronyms not previously defined: ET-OOFS – Expert Team on Operational Ocean Forecast Systems.

2.2.1.8

Nowcasting

Centres conducting nowcasting shall:
(a)

Operate a system, including a web-based or generic graphical service, describing in realtime or near-real-time the current state of the weather in detail and the prediction of its
changes for several hours ahead over their area of interest or parts of that area;

(b)

Provide access to this service to National Meteorological and Hydrological Services
(NMHSs) whose operational warning services may benefit from it;

(c)

Prepare verification statistics and evaluations of the system;

(d)

Make available on a website up-to-date information on the characteristics of their systems;
the minimum information to be provided is given in Appendix 2.2.15.

Note:
The bodies in charge of managing the information contained in the present Manual related to nowcasting
are specified in Table 9.
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Table 9. WMO bodies responsible for managing information related to nowcasting
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

RA

To be decided by:

EC/Congress

CBS INFCOM

Compliance
To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

CBS INFCOM

2.2.2

Specialized activities

2.2.2.1

Regional climate prediction and monitoring

Centres conducting regional climate prediction and monitoring (RCCs) shall:
(a)

(b)

Conduct operational activities for long-range forecasting, both dynamical and statistical,
within the range of a one-month to two-year timescale, based on regional needs:
–

Interpret and assess relevant LRF products from GPCs-LRF; make use of the products
from the Lead Centre(s) for SVSLRFLRFMME (refer to 2.2.3.3); distribute relevant
information to users and provide feedback to GPCs-LRF (refer to guidelines given in
Attachment 2.2.3);

–

Generate regional and subregional tailored products relevant to user needs, including
seasonal outlooks;

–

Generate “consensus” statements on forecasts;

–

Generate and display forecast verification;

–

Provide online access to products and services;

–

Assess use of products and services through feedback from users;

Conduct operational activities for climate monitoring:
–

Perform climate diagnostics including analyses of climate variability and extremes, at
the regional and subregional scales;

–

Establish a historical reference climatology for the region and/or subregions;

414

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

–
(c)

(d)

Implement a regional climate watch;

Provide operational data services, to support operational long-range forecasting and
climate monitoring:
–

Develop quality-controlled regional climate datasets, gridded where applicable;

–

Provide climate database and archiving services;

Provide training in the use of operational RCC products and services:
–

Provide information on methodologies and product specifications for mandatory
RCC products, and provide guidance on their use;

–

Coordinate training for RCC users in interpretation and use of mandatory RCC
products.

Notes:
1.

Recipients of RCC products and services will be NMHSs, other RCCs and international institutes recognized by
the RA, and will be referred to as RCC users.

2.

Details on RCC functions are provided in Appendix 2.2.16. Additional requirements for RCC functions may vary
in detail from region to region. A list of highly recommended, but not mandatory, RCC functions is given in
Attachment 2.2.2.

3.

The bodies in charge of managing the information contained in the Manual related to regional climate prediction
and monitoring are specified in Table 10.

Table 10. WMO bodies responsible for managing information related to
regional climate prediction and monitoring
Responsibility
Changes to activity specification
To be proposed by:

CCl–CBS/ET-RCC
SERCOM/ET-CSISO

CBS–CCl/IPET-OPSLS

To be recommended by:

CBS INFCOM

CCl SERCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

RA

To be decided by:

EC/Congress

CBS INFCOM

CCl SERCOM

Compliance
To be monitored by:

To be reported to:

CCl–CBS/ET-RCC
SERCOM/ET-CSISO
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Acronyms not previously defined: ET-RCC – Expert Team on Regional Climate Centres. ETCSISO – Expert Team on Climate Services Information System Operations.
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Coordination of multi-model ensemble prediction for long-range forecasts

Centre(s) coordinating LRF multi-model ensembles (Lead Centre(s) for LRFMME) shall:
(a)

Collect an agreed set of forecast data from RSMCs participating in long-range forecast
numerical prediction under activity 2.2.1.5 (GPCs-LRF);

(b)

Make available on a website appropriate minimum (Appendix 2.2.17) and additional
(Attachment 2.2.4) products and GPC forecasts in standard format;

(c)

Redistribute digital forecast data as described in Appendix 2.2.18 for those GPCs that allow
it;

(d)

Maintain an archive of the real-time GPC and multi-model ensemble forecasts;

(e)

Maintain a repository of documentation for the system configuration of all GPC systems;

(f)

Verify the products using SVSLRF (Appendix 2.2.36);

(g)

Based on comparison among different models, provide feedback to GPCs about model
performance and make available on a website the verification results;

(h)

Promote research and experience in multi-model ensemble techniques and provide
guidance and support on multi-model ensemble techniques to GPCs, RCCs and NMHSs;

(i)

Make available on a website Global Seasonal Climate Updates (GSCU) and maintain its
archive.

Note:
The bodies in charge of managing the information contained in the present Manual related to coordination
of multi-model ensemble prediction for LRFs are specified in the table below.

Table 11. WMO bodies responsible for managing information related to
multi-model ensemble prediction for LRFs
Responsibility
Changes to activity specification
To be proposed by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

To be reported to:

CBS/ICT-DPFS

CBS INFCOM
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INFCOM/SC-ESMP

2.2.2.3

Annual to decadal climate prediction

Centres conducting annual to decadal climate prediction (GPCs for annual to decadal climate
prediction (GPCs-ADCP)) shall:
(a) Prepare, with at least annual frequency, global forecast fields of parameters relevant to
ADCP;
(b) Prepare verification statistics as defined in Appendix 2.2.21;
(c) Provide an agreed set of forecast and hindcast variables (as defined in Appendix 2.2.20)
to the Lead Centre(s) for ADCP;
(d) Make available on a website up-to-date information on the characteristics of their global
decadal prediction systems.
Notes:
1.

Non-designated centres with capacity to provide the minimum requirement may also contribute ADCP to the Lead
Centre(s) for ADCP;

2.

Centres who wish to make available their products worldwide may use WIS as a dissemination platform;

3.

The bodies in charge of managing the information contained in the present Manual related to coordination of ADCP
are specified in Table 12.

Table 12. WMO bodies responsible for managing information related to ADCP
Responsibility
Changes to activity specification
To be proposed by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

SERCOM/ET-CSISO

To be recommended by:

CBS INFCOM

CCl SERCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

2.2.2.4

CBS INFCOM

Coordination of annual to decadal climate prediction

2.2.2.4.1 The centre(s) conducting coordination of ADCP (Lead Centre(s) for ADCP) shall:
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(a)

Select a group of modelling centres to contribute to the Lead Centre(s) for ADCP (the
“contributing centres”) that meet the GPC-ADCP designation criteria and have been
approved by IPET-OPSLS ET-OCPS and manage changes in the membership of the group,
as and when they occur, to maintain sufficient contributions;

(b)

Maintain a list of the active contributing centres and the specification of their prediction
systems;

(c)

Collect an agreed set of hindcast, forecast and verification data (Appendices 2.2.20 and
2.2.21) from the contributing centres;

(d)

Make available (on a password-protected website) agreed forecast products in standard
format, including multi-model ensemble products (Appendix 2.2.20);

(e)

Make available on the website agreed hindcast verification products in standard format,
including verification of the multi-model ensemble products (Appendix 2.2.21);

(f)

Redistribute digital hindcast and forecast data for those contributing centres that allow it;

(g)

Maintain an archive of the real-time forecasts from individual contributing centres and from
the multi-model ensemble system;

(h)

Promote research and experience in ADCP techniques and provide guidance and support on
ADCP to RCCs and NMHSs;

(i)

Based on comparison among different models, provide feedback to the contributing centres
on model performance;

(j)

Coordinate, in liaison with relevant World Climate Research Programme activities, an
annual consensus prediction product giving global prospects for the next 1–5 years.

2.2.2.4.2 Access to data and visualization products held by a Lead Centre for ADCP should
follow the rules as detailed in Appendix 2.2.19.
Note:
The bodies in charge of managing the information contained in the present Manual related to coordination
of ADCP are specified in Table 13.

Table 13. WMO bodies responsible for managing information related to
coordination of ADCP
Responsibility
Changes to activity specification
To be proposed by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

CCl

Centres designation
To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

CCl

Compliance
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To be monitored by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

CBS INFCOM

2.2.2.5

Regional severe weather forecasting

Note:

This activity includes a network of RSMCs and associated NMCs.

2.2.2.5.1 Regional Specialized Meteorological Centres conducting regional severe weather
forecasting shall:
(a)

Agree on the targeted severe events, phenomena, criteria for guidance and extent of
regional domain with associated NMCs;

(b)

Prepare, at least once per day, severe weather forecasting guidance products for
associated NMCs containing an interpretation of deterministic NWP, EPS and remote
sensing-based guidance products;

(c)

Make available on a dedicated website (with password protection as appropriate), relevant
deterministic NWP, EPS and remote sensing-based guidance products;

(d)

Where severe weather is associated with tropical cyclones, centres will take guidance from
the appropriate RSMC for tropical cyclone forecasting and interpret it in terms of severe
weather guidance.

2.2.2.5.2 National Meteorological Centres associated in this activity shall:
(a)

Provide criteria for severe weather warnings to the relevant RSMCs participating in this
activity;

(b)

Evaluate products, including the daily severe weather forecasting guidance, and provide
feedback to the RSMCs;

(c)

Ensure that appropriate warnings of severe weather are issued.

Note:
The bodies in charge of managing the information contained in the present Manual related to regional
severe weather forecasting are specified in Table 14.

Table 14. WMO bodies responsible for managing information related to
regional severe weather forecasting
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

SG-SWFDP
SERCOM/SC-DRR

To be recommended by:

CBS INFCOM

SERCOM

To be decided by:

EC/Congress
Centres designation
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To be recommended by:

RA

To be decided by:

EC/Congress

CBS INFCOM
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Compliance
To be monitored by:

SG-SWFDP SERCOM/SCDRR

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

CBS INFCOM

SERCOM

Acronyms not previously defined: SG-SWFDP – Steering Group for the Severe Weather Forecasting Demonstration
Project SC-DRR – Standing Committee on Disaster Risk Reduction and Public Services.

2.2.2.6

Tropical cyclone forecasting, including marine-related hazards

Note:
This activity is performed within the five Tropical Cyclone Programme regional bodies, each composed of an
RSMC and a number of NMCs forming a network.
Note:

This activity is coordinated by the Tropical Cyclone Programme regional bodies.

2.2.2.6.1 Regional Specialized Meteorological Centres conducting tropical cyclone forecasting
shall:
(a)

Monitor continuously meteorological phenomena such as convective activities to predict or
detect tropical cyclone formation;

(b)

Analyse and forecast tropical cyclones based on all available observational data and
forecasting guidance, including NWP, EPS and satellite-based products;

(c)

Issue tropical cyclone advisories to associated NMCs;

(d)

As appropriate, add information in tropical cyclone advisories on hazardous phenomena
associated with tropical cyclones such as heavy rains, strong winds and storm surges;

(e)

Name tropical cyclones when they have been analysed with maximum wind speeds of
34 knots or more;

(f)

Conduct post-event analysis of tropical cyclones based on quality-assured observational
data and issue best-track data within an appropriate period of time (preferably on an
annual basis); issue such data to the tropical cyclone community, including the
International Best-Track Archive for Climate Stewardship (IBTrACS);

(g)

Promote research and development, and training in tropical cyclone analysis, forecasting
and warning techniques.

2.2.2.6.2 National Meteorological Centres associated with this activity shall:
(a)

Issue forecasts and warnings of tropical cyclones to threatened communities;

(b)

Coordinate with national agencies responsible for disaster risk reduction;

(c)

Provide relevant regional centres with observational data of tropical cyclones on a realtime basis.
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2.2.2.6.3 All six RSMCs for tropical cyclone forecasting together with Tropical Cyclone
Warning Centre Darwin, which are designated as Tropical Cyclone Advisory Centres
(TCAC) by regional air navigation agreement within the framework of the tropical
cyclone watch of the International Civil Aviation Organization (ICAO), shall issue
tropical cyclone advisories for aviation in accordance with the provisions made in
Meteorological Service for International Air Navigation, Annex 3 to the Convention on
International Civil Aviation, ICAO; and Technical Regulations (WMO-No. 49), Volume II,
Parts I and II. SIGMET information concerning tropical cyclones shall be issued by the
meteorological watch offices for the flight information region concerned and should be
based on the tropical cyclone advisory issued by TCACs in accordance with ICAO Annex 3 and
Technical Regulations (WMO-No. 49), Volume II, 3.4 and 7.
2.2.2.6.4 Members holding METAREA responsibility within the Global Maritime Distress and
Safety System (GMDSS) protocols — established by the International Maritime Organization in
Chapter IV of the International Convention of Safety Of Life At Sea — shall include information
on tropical cyclones as needed in their GMDSS maritime weather information for shipping.
Note:
The bodies in charge of managing the information contained in the present Manual related to tropical
cyclone forecasting are specified in Table 15.

Table 15. WMO bodies responsible for managing information related to
tropical cyclone forecasting
Responsibility
Changes to activity specification
To be proposed by:

Technical coordination
meeting SERCOM/SC-DRR

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

Regional tropical
cyclone committee

SERCOM

Centres designation
To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

Regional tropical
cyclone committee

SERCOM

Compliance
To be monitored by:

Technical coordination
meeting SERCOM/SC-DRR

To be reported to:

CBS INFCOM

2.2.2.7

SERCOM

Nuclear environmental emergency response

Centres conducting nuclear environmental emergency response shall:
(a)

Contribute to support for WMO Members and the International Atomic Energy Agency
(IAEA);
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(i)

Prepare, on request from a delegated authority1 and/or IAEA, basic information
relating to events in which nuclear contaminants have been released into the
atmosphere; the activation of the support for nuclear emergency response is
described in Appendix 2.2.22;

(ii)

Within two to three hours of reception of a request, make a range of products
available to the NMHS operational contact point 2 and/or IAEA on WIS.3 The minimum
list, including parameters, forecast range, time steps and frequency, is given in
Appendix 2.2.23;

(iii)

Use agreed standard emission source parameters for atmospheric transport and
dispersion modelling (ATDM) when source information is not available; default source
parameters are given in Appendix 2.2.24;

(iv)

Make available up-to-date information on the characteristics of their ATDM systems
(minimum information to be provided is given in Appendix 2.2.25) and a user
interpretation guide for ATDM products.

Note:

(b)
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The forms to request WMO support by a delegated authority and by IAEA are given in Appendix 2.2.26.

Contribute to support for the Comprehensive Nuclear-test-ban Treaty Organization
(CTBTO):
(i)

Prepare, on request from CTBTO, relevant atmospheric backtracking products;

(ii)

Make the requested products available to CTBTO.

Notes:
1.

Arrangements for activation and product specifications are given in Appendix 2.2.27.

2.

The bodies in charge of managing the information contained in the Manual related to nuclear environmental
emergency response are specified in Table 16.

1

The person authorized by the Permanent Representative of the WMO Member to request support

2

Designated by the Permanent Representative

3

Via a password-protected dedicated website
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Table 16. WMO bodies responsible for managing information related to
nuclear environmental emergency response
Responsibility
Changes to activity specification
To be proposed by:

CBS INFCOM/ET-ERA

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS INFCOM /ET-ERA

To be reported to:

CBS /ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Acronyms not previously defined: ET-ERA – Expert Team on Emergency Response Activities.
2.2.2.8

Non-nuclear environmental emergency response

Note:

This activity includes a network of regional centres and NMCs within a geographical region.

Centres conducting non-nuclear environmental emergency response shall:
(a)

Prepare, on request from an authorized person,4 ATDM forecast or hindcast products
relating to events in which hazardous non-nuclear contaminants have been released into
the atmosphere; the criteria for activation of the regional support procedures and the
request form are given in Appendices 2.2.28 and 2.2.32, respectively;

(b)

As soon as possible, but usually within two hours of a request from an authorized person,
make available a range of products to the NMHS operational contact point 5 by email or
retrieval from the RSMC password-protected designated website; the list of mandatory and
highly recommended products to be made available, including parameters, forecast range,
time steps and frequency, is given in Appendix 2.2.29;

(c)

Use agreed default emission source parameters for essential parameters when actual
source information is not available; default source parameters for a range of release
scenarios are given in Appendix 2.2.30;

(d)

Make available on a website up-to-date information on the characteristics of their ATDM
systems (minimum information to be provided is given in Appendix 2.2.31) and a user
interpretation guide for ATDM products.

4

The person authorized by the Permanent Representative of the WMO Member to request RSMC support; normally
the NMHS operational contact point.

5

Designated by the Permanent Representative.
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Note:
The bodies in charge of managing the information contained in the present Manual related to non-nuclear
environmental emergency response are specified in Table 17.

Table 17. WMO bodies responsible for managing information related to
non-nuclear environmental emergency response
Responsibility
Changes to activity specification
To be proposed by:

CBS INFCOM/ET-ERA

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS INFCOM/ET-ERA

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

2.2.2.9

CBS INFCOM

Atmospheric sand and dust storm forecasts

Centres conducting atmospheric sand and dust storm forecasts shall:
(a)

Operate an NWP model incorporating parameterizations of all the major phases of the
atmospheric dust cycle;

(b)

Prepare limited-area analyses of variables relevant to atmospheric sand and dust storms;

(c)

Prepare limited-area forecast fields of variables relevant to atmospheric sand and dust
storms;

(d)

Make available on WIS and on a web portal a range of these products; the list of
mandatory products to be made available is given in Appendix 2.2.33.

Note:
The bodies in charge of managing the information contained in the present Manual related to atmospheric
sand and dust storm forecasts are specified in Table 18.
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Table 18. WMO bodies responsible for managing information related to
atmospheric sand and dust storm forecasts
Responsibility
Changes to activity specification
To be proposed by:

CAS RB/SDS-WAS Steering
Committee

CBS INFCOM/ET-ERA

To be recommended by:

CAS RB (WWRP/SSC)

CBS INFCOM

To be decided by:

EC/Congress
Centres designation*

To be recommended by:

CAS RB (WWRP/SSC, SDSWAS Steering Group)

To be decided by:

EC/Congress

CBS INFCOM

RA

Compliance
To be monitored by:

CBS INFCOM /ET-ERA

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

CBS INFCOM

Acronyms not previously defined: CAS – Commission for Atmospheric Sciences RB – Research
Board; SDS-WAS – Sand and Dust Storm Warning Advisory and Assessment System;
WWWRP/SSC — WMO World Weather Research Programme Scientific Steering Committee.
* The detailed designation procedure of RSMCs with activity specialization on atmospheric sandstorm and dust storm

forecasts (RSMC-ASDF) is referred to in Sand and Dust Storm Warning Advisory and Assessment System (SDS-WAS)
Science and Implementation Plan 2015–2020 (WWRP 2015–5), Geneva, WMO, 7 – Transition to operational
activities: Proposed designation as regional specialized meteorological centre with specialization on atmospheric sand
and dust forecasting (RSMC-ASDF).

2.2.2.10 Volcano watch services for international air navigation
The nine Volcanic Ash Advisory Centres (VAACs), designated by the ICAO, shall issue
volcanic ash advisories for aviation in accordance with the provisions set out in
Meteorological Service for International Air Navigation, Annex 3 to the Convention on
International Civil Aviation, and in Technical Regulations (WMO-No. 49), Volume II, 3.5.
Eight of the nine VAACs are co-located with RSMCs. SIGMET information concerning
volcanic ash shall be issued by meteorological watch offices for the flight information
region concerned and should be based on the volcanic ash advisory issued by the VAACs, in
accordance with ICAO Annex 3 and Technical Regulations (WMO-No. 49), Volume II, 3.4 and 7.
Service provision arrangements for volcano observatories in support of aviation are described in
ICAO Annex 3 and in Technical Regulations (WMO-No. 49), Volume II, 3.6.
2.2.2.11 Marine meteorological services
Notes:
1.

Operations, including practices, procedures and specifications are described in the Manual on Marine
Meteorological Services (WMO-No. 558), Volume I;

2.

This activity includes a network of National Meteorological Services Centres.
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2.2.2.11.1 National Meteorological Centres conducting marine meteorological services
(including preparation services) shall:
(a)

Issue forecasts of marine environmental conditions for coastal and offshore areas, as
defined in Appendix 2.2.39;

(b)

Issue warnings of marine meteorological hazards for coastal and offshore areas, as defined
in Appendix 2.2.39;

(c)

Coordinate with national agencies responsible for marine matters, including disaster risk
reduction and search and rescue.

2.2.2.11.2 In compliance with the Joint IMO/IHO/WMO Manual on Maritime Safety Information,
Members holding METAREA responsibility under the WMO/IMO Worldwide Met-ocean Information
and Warning Service (WWMIWS), shall:
(a)

Issue forecasts of marine environmental conditions for the high seas, as defined in
Appendix 2.2.39;

(b)

Issue warnings of marine meteorological hazards for the high seas, as defined in
Appendix 2.2.39;

(c)

Organize the broadcast of marine forecasts and warnings on broadcast systems compliant
with the GMDSS;

(d)

Undertake METAREA Coordinator duties, including verification activities as defined in
Appendix 2.2.40.

Note:
The bodies in charge of managing the information contained in manuals related to marine meteorological
services are specified in Table 19.

Table 19. Bodies responsible for managing information related to
marine meteorological services
Responsibility
Changes to activity specification
To be proposed by:

JCOMM/WWMIWS-C
SERCOM/SC-MMO

To be approved
recommended by:

JCOMM SERCOM

To be decided by:

EC/Congress

CBS INFCOM

Centres designation
To be approved by:

JCOMM SERCOM

To be decided by:

EC/Congress

CBS INFCOM

Compliance
To be monitored by:

JCOMM/WWMIWS-C
SERCOM/SC-MMO
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To be reported to:

CBS INFCOM

JCOMM SERCOM

Acronym not previously defined: WWMIWS-C – WMO/IMO Worldwide Met-ocean Information and Warning Service
Committee

2.2.2.12 Marine environmental emergencies
Notes:
1.

Operations, including practices, procedures and specifications are described in the Manual on Marine
Meteorological Services (WMO-No. 558), Volume I;

2.

Functions and responsibilities to be defined by the JCOMM/ET-MEER (Expert Team on Marine Environmental
Emergency Response) SERCOM/SC-MMO during the intersessional period;

3.

The bodies in charge of managing the information contained in the Manual related to marine environmental
emergencies are specified in Table 20.

Table 20. Bodies responsible for managing information related to
marine environmental emergencies
Responsibility
Changes to activity specification
To be proposed by:

JCOMM/ET-MEER
SERCOM/SC-MMO

To be approved
recommended by:

JCOMM SERCOM

To be decided by:

EC/Congress

CBS INFCOM

Centres designation
To be approved by:

JCOMM SERCOM

To be decided by:

EC/Congress

CBS INFCOM

Compliance
To be monitored by:

JCOMM/ET-MEER
SERCOM/SC-MMO

To be reported to:

CBS INFCOM

JCOMM SERCOM

2.2.3

Non-real-time coordination activities

2.2.3.1

Coordination of deterministic numerical weather prediction verification

2.2.3.1.1 The centre(s) coordinating DNV (Lead Centre(s) for DNV) shall:
(a)

Provide the facility for GDPFS centres producing global NWP to automatically deposit their
standardized verification statistics as defined in Appendix 2.2.34, and provide access to
these verification statistics;

(b)

Maintain an archive of the verification statistics to allow the generation and display of
trends in performance;
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(c)

Monitor the received verification statistics and consult with the relevant participating
centres if data are missing or suspect;

(d)

Collect annually from the participating centres information on their implementation of the
standardized verification system, confirm any changes to their implementation (including
the annual change of station list and changes in additional statistics) and changes in their
NWP models;

(e)

Provide access to standard datasets needed to perform the standard verification, including
climatology and lists of observations, and keep this up-to-date according to CBS INFCOM
recommendations;

(f)

Provide on their website(s):
–

Consistent up-to-date graphical displays of the verification results from participating
centres through processing of the received statistics;

–

Relevant documentation, including access to the standard procedures required to
perform the verification, and links to the websites of GDPFS-participating centres;

–

Contact details to encourage feedback from NMHSs and other GDPFS centres on the
usefulness of the verification information.

2.2.3.1.2 Lead Centre(s) for DNV should also provide access to standardized software for
calculating scoring information.
Note:
The bodies in charge of managing the information contained in the present Manual related to coordination
of DNV are specified in Table 21.
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Table 21. WMO bodies responsible for managing information related to
coordination of DNV
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

2.2.3.2

CBS INFCOM

Coordination of Ensemble Prediction System verification

2.2.3.2.1 The centre(s) conducting coordination of EPS verification (Lead Centre(s) for EPS
verification) shall:
(a)

Provide the facility for the GDPFS centres producing global EPS data to automatically
deposit their standardized verification statistics as defined in Appendix 2.2.35, and provide
access to these verification statistics;

(b)

Maintain an archive of the verification statistics to allow the generation and display of
trends in performance;

(c)

Monitor the received verification statistics and consult with the relevant participating
centres if data are missing or suspect;

(d)

Provide access to standard datasets needed to perform the standard verification, including
climatology and lists of specified observation sites, and keep this up-to-date according to
CBS INFCOM recommendations;

(e)

Provide on its website(s) (for example, http://epsv.kishou.go.jp/EPSv/):
–

Consistent up-to-date graphical displays of the verification results from participating
centres through processing of the received statistics;

–

Relevant documentation, including access to the standard procedures required to
perform the verification, and links to the websites of GDPFS-participating centres;

–

Contact details to encourage feedback from NMHSs and other GDPFS centres on the
usefulness of the verification information.
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2.2.3.2.2 Lead Centre(s) for EPS verification should also provide access to standardized
software for calculating scoring information.
Note:
The bodies in charge of managing the information contained in the present Manual related to coordination
of EPS verification are specified in Table 22.

Table 22. WMO bodies responsible for managing information related to
coordination of EPS verification
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

2.2.3.3

CBS INFCOM

Coordination of long-range forecast verification

Note from the Secretariat: INFCOM decided to table the deletion of this section to EC-73 at the
INFCOM-1(II) (9–13 November 2020). Please refer to INFCOM-1/Doc. 4.1.4(1) for further
information.
2.2.3.4

Coordination of wave forecast verification

2.2.3.4.1 The centre(s) coordinating WFV (Lead Centre(s) for WFV) shall:
(a)

Provide the facility for JCOMM-participating centres WMO designated centres endorsed by
SERCOM/SC-MMO that produce global or ocean-basin scale wave forecasts to automatically
deposit their gridded forecast fields as defined in Appendix 2.2.37, and provide access to
the verification statistics computed for these fields;

(b)

Maintain an archive of the verification statistics to allow the generation and display of
trends in performance;

(c)

Monitor the received forecast fields and consult with the relevant JCOMM-participating
centres WMO designated centres endorsed by SERCOM/SC-MMO if data are missing or
suspect;
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(d)

Collect annually from the participating centres information on any changes to their wave
forecast systems;

(e)

Provide access to the datasets used to perform the standard verification, including lists of
observations, and keep this up-to-date according to JCOMM SERCOM/SC-MMO
recommendations;

(f)

Provide on their websites:
–

Consistent up-to-date graphical displays of the verification results from JCOMM participating centres WMO designated centres endorsed by SERCOM/SC-MMO based
on verification of the received forecast fields;

–

Relevant documentation including access to the standard procedures required to
perform the verification, and links to the websites of JCOMM -participating centres
WMO designated centres endorsed by SERCOM/SC-MMO;

–

Contact details to encourage feedback from JCOMM-participating centres WMO
designated centres endorsed by SERCOM/SC-MMO on the usefulness of the
verification information.

2.2.3.4.2 The Lead Centre(s) for WFV should also provide access to standardized software for
calculating scoring information.
Note:
The bodies in charge of managing the information contained in the present Manual related to WFV are
specified in Table 24.

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

431

Table 24. Bodies responsible for managing information related to
coordination of WFV
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

JCOMM/ET-DRR
SERCOM/SC-MMO

Centres designation
To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

2.2.3.5

CBS INFCOM

Coordination of tropical cyclone forecast verification

2.2.3.5.1 The centre(s) coordinating TCFV (Lead Centre(s) for TCFV) shall:
(a)

Provide the facility for GDPFS centres, including RSMCs participating in global deterministic
NWP defined in 2.2.1.1, that produce tropical cyclone forecasts to deposit their gridded
forecast fields as defined in Appendix 2.2.38, and have access to the verification statistics
computed for these fields;

(b)

Maintain an archive of the verification statistics to allow the generation and display of
trends in performance;

(c)

Monitor the received forecast fields and consult with the relevant GDPFS-participating
centres if data are missing or suspect;

(d)

Provide access to the datasets used to perform the standard verification, including besttrack data produced by RSMCs participating in tropical cyclone forecasting defined in
2.2.2.6;

(e)

Provide on their websites:
–

Consistent up-to-date graphical displays of the verification results from participating
centres through processing of the statistics received;

–

Relevant documentation, including access to the standard procedures required to
perform the verification, and links to the websites of GDPFS-participating centres;

–

Contact details to encourage feedback from NMHSs and other GDPFS centres on the
usefulness of the verification information.

432

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

2.2.3.5.2 The Lead Centre(s) for TCFV should also provide access to standardized software
for calculating scoring information.
Note:
in Table 25.

The bodies in charge of managing the information contained in the Manual related to TCFV are specified

Table 25. WMO bodies responsible for managing information related to
coordination of TCFV
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress

CAS RB/JWGFVR

RB/WGNE

Centres designation
To be recommended by:

CBS INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

To be reported to:

CBS/ICT-DPFS INFCOM/SCESMP

CBS INFCOM

Acronyms not previously defined: JWGFVR – Joint Working Group on Forecast Verification
Research; WGNE – Working Group on Numerical Experimentation.
2.2.3.6

Coordination of observation monitoring

2.2.3.6.1 For each type of observation, a Lead Centre for coordination of observation
monitoring shall be nominated from time to time by the president of CBS INFCOM.
2.2.3.6.2 The Lead Centre(s) should liaise with the participating centres to coordinate all the
monitoring results of that observation type and to define common methods and criteria to be
used for compiling the monthly statistics.
2.2.3.6.3 The Lead Centre(s) should draw the attention of appropriate focal points where they
have been identified and of the WMO Secretariat to obvious problems as they are detected.
2.2.3.6.4 The Lead Centre(s) should also produce every six months a consolidated list of
observations of the relevant observation type believed to be of consistently low quality.
Information on problems with observing systems, as well as individual observations, should also
be included. When compiling the consolidated lists of suspect stations, the Lead Centre(s) should
be rigorous so as to identify only those stations that the Lead Centre(s) are confident are
producing observations of consistently low quality. It should state which elements of the
observations are considered to be of low quality and provide as much information as possible
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concerning the problem. The list should be passed on to the participating centres and to WMO
Secretariat.
2.2.3.6.5 Where focal points have not been identified, the Secretariat should notify Members of
agencies responsible for observations that appear to be of low quality, and request them to
make an investigation with a view to identifying and correcting any possible cause of error.
Members should be asked to reply within a fixed period of time, reporting on any remedial action
and stating if any assistance is required.
2.2.3.6.6 Monitoring results, including follow-up actions, should be made available to CBS
INFCOM, the Executive Council and Congress. In the case of enquiries made by WMO, feedback
to the Lead Centres is requested.
Notes:
1.

Lead Centre(s) for data quality monitoring are given in the Guide to the Global Observing System (WMONo. 488), Part VII, 7.2.2.1.

2.

The WMO Integrated Global Observing System (WIGOS) Quality Management System is being developed to
incorporate the observational quality monitoring process described above. The coordination will be defined in this
section in due course.

APPENDIX 2.2.16. REGIONAL CLIMATE CENTRE MANDATORY FUNCTIONS
Functions

Activities

Criteria

Operational
Interpret and assess relevant LRF Product: Assessment of the reliability and outcomes of
activities for LRF products from GPCs-LRF, make
GPCs-LRF or Lead Centre(s) for LRFMME products,
(both dynamical use of the Lead Centre(s) for
including the reasoning (make use of the Lead Centre(s)
and statistical,
SVSLRFLRFMME, distribute
for SVSLRF , make use of verification metrics as defined
within the range relevant information to RCC users, in WMO-No. 1220), for the region of interest, in the
of a one-month to and provide feedback to GPCs-LRF form of texts, tables, figures, etc.
(see Attachment 2.2.2)
two-year
Element: 2-m mean temperature, total precipitation
timescale, based
on regional needs)
Update frequency: Monthly or at least quarterly
Generate regional and subregional Product: Probabilities for tercile (or appropriate
tailored products, relevant to RCC quantile) categories for the region or subregion
user needs, including seasonal
Element: 2-m mean temperature, total precipitation
outlooks
Output type: Rendered images (maps, charts), text,
tables, digital data
Forecast period: one month up to six months
Update frequency: Ten days to one month
Generate consensus* statement
on regional or subregional
forecasts

Product: Consensus statement on regional or
subregional forecast

Element: 2-m mean temperature, total precipitation
* A collaborative process involves
Output type: Report
discussion with experts in the
region (e.g., through Regional
Climate Outlook Forums (RCOFs) Forecast period: A climatologically significant period
(from one month to one year)
and teleconferencing).
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Functions

Operational
activities for
climate
monitoring

Activities

Criteria

Consensus is both the agreed
process and its joint conclusion,
and the consensus can be that
there is limited skill in the
prediction for a region or
subregion

Update frequency: At least once per year (to be
defined by the region)

Perform verification of RCC
quantitative LRF products,
including the exchange of basic
forecasts and hindcast data

Products: Verification datasets (e.g., SVSLRF scores,
Brier skill score; relative operating characteristic (ROC);
hit rate skill score)

Provide online access to RCC
products and services to RCC
users

Product: An online data/information portal

Assess use of RCC products and
services through feedback from

Product: Analysis of feedback (which is made available
using a template)

RCC users

Update frequency: Annually, as part of a regular
reporting of RCCs to WMO Ras

Perform climate diagnostics,
including analysis of climate
variability and extremes, at the
regional and subregional scales

Products: Climate diagnostics bulletin including tables,
maps and related products

Element: 2-m mean temperature, total precipitation

Element: Mean, maximum and minimum
temperatures, total precipitation; other elements
(especially Global Climate Observing System (GCOS)
essential climate variables) to be determined by region
Update frequency: Monthly

Establish a historical reference
climatology for the region and/or
subregions

Product: Database of climatological means for various
reference periods (e.g., 1931–1960; 1951–1980; 1961–
1990; 1971–2000)
Spatial resolution: By station
Temporal resolution: Monthly at a minimum
Elements: Mean, maximum and minimum
temperatures; total precipitation; other elements
(especially GCOS essential climate variables) to be
determined by region
Update frequency: At least 30 years, preferably
10 years

Implement a regional climate
watch

Products: Climate advisories and information for RCC
users
Update: Whenever required, based on the forecast of
significant regional climate anomalies
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Criteria

Operational data Develop quality-controlled regional Products: Regional, quality-controlled climate datasets,
services, to
climate datasets, gridded where gridded where applicable, following CCl SERCOM/SC-CLI
applicable
support
guidance on procedures for quality control and
assurance
operational LRF
and climate
Elements: Mean, maximum and minimum
monitoring
temperature, and total precipitation, at a minimum
Temporal resolution: Daily
Update: Monthly
Provide climate database and
Products: National databases with metadata,
archiving services, at the request accessible to the NMHS in question (backup service,
of NMHSs
development site, etc.)
Elements: As determined by NMHS
Update: At the request of NMHS
Training in the
use of
operational RCC
products and
services

Provide information on
Products: Manuals, guidance documents and
information notes
methodologies and product
specifications for mandatory RCC
products, and provide guidance on Update frequency: When methods/products are
revised, introduced or discontinued
their use
Coordinate training for RCC users Products: Survey and analysis of regional training
needs, and proposals for training activities
in interpretation and use of
mandatory RCC products

Note:
An RCC is expected to perform certain functions (for example, for homogeneity testing; database
management; metadata management; statistical evaluation of climate data) using procedures proposed in the Guide to
Climatological Practices (WMO-No. 100) and in other official CCl SERCOM/SC-CLI guidance documents.

APPENDIX 2.2.18. ACCESS TO GLOBAL PRODUCING CENTRE DATA AND
VISUALIZATION PRODUCTS HELD BY THE LEAD CENTRE(S) FOR LONG-RANGE
FORECAST MULTI-MODEL ENSEMBLES
(a)

Access to GPC data from the Lead Centre(s) for LRFMME websites will be passwordprotected;

(b)

Digital GPC data will be redistributed only in cases where the GPC data policy allows it. In
other cases, requests for GPC output should be referred to the relevant GPC;

(c)

Formally designated GPCs and RCCs, NMHSs and institutions coordinating RCOFs are
eligible for password-protected access to information held and produced by the Lead
Centre(s) for LRFMME. Entities that are in demonstration phase to seek designation as
GPCs or RCCs are also eligible for password-protected access to information held and
produced by the Lead Centre(s) for LRFMME, provided a formal notification has been
issued in this regard by the WMO Secretary-General;

(d)

Institutions other than, but providing contributions to, those identified in (c) may also
request access to Lead Centre(s) for LRFMME products. These institutions, referred to as
“supporting institutions”, which include research centres, require endorsement letters
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from: (i) the Permanent Representative of the country where they are hosted, and (ii) the
executive manager of the entity they wish to provide contributions to (that is, RCCs,
institutions coordinating RCOFs and NMHSs). The use by supporting institutions of
products from the Lead Centre(s) for LRFMME is restricted to assistance of the
organizations identified in (c) in their production of official forecast outputs. Supporting
institutions may not use such products to generate and display or disseminate
independent forecast products. Supporting institutions must agree with these restrictions
to be eligible for access. Prior to access being granted to an applicant supporting
institution, the Lead Centre(s) for LRFMME will refer the application to the CBS–CCl Expert
Team on Operational Predictions from Sub-seasonal to Longer-time Scales (ET-OPSLS)
INFCOM/ET-OCPS through the WMO Secretariat, for final consultation and review.
Decisions to allow access must be unanimous. The Lead Centre(s) will be informed by the
WMO Secretariat of such new users accepted for access;
(e)

A list of users provided with password access will be maintained by the Lead Centre(s) for
LRFMME and reviewed periodically by the CBS–CCl ET-OPSLS INFCOM/ET-OCPS, to
measure the degree of effective use and also to identify any changes in status of eligible
users, and determine further necessary follow-up.

APPENDIX 2.2.19. ACCESS TO DATA AND VISUALIZATION PRODUCTS HELD BY THE
LEAD CENTRE(S) FOR ANNUAL TO DECADAL CLIMATE PREDICTION
(a)

Access to data from the Lead Centre(s) for ADCP websites will be password-protected;

(b)

Digital data will be redistributed only in cases where the contributing centre data policy
allows it. In other cases, requests for contributing centre output should be referred to the
relevant contributing centre;

(c)

Contributing centres, RCCs, NMHSs and institutions coordinating RCOFs are eligible for
password-protected access to information held and produced by the Lead Centre(s) for
ADCP;

(d)

Institutions other than those identified in (c) above may also request access to Lead
Centre(s) for ADCP products. These institutions, including research centres, may not use
Lead Centre(s) for ADCP products to generate and display/disseminate independent
products for operational forecasting. These institutions must agree with these restrictions
to be eligible for access. Prior to access being granted to an applicant institution, the Lead
Centre(s) for ADCP will refer the application to the CBS–CCl IPET-OPSLS INFCOM/ET-OCPS
through the WMO Secretariat for final consultation and review. Decisions to allow access
must be unanimous. The Lead Centre(s) will be informed by the WMO Secretariat of such
new users accepted for access;

(e)

A list of users provided with password access will be maintained by the Lead Centre for
ADCP and reviewed periodically by the CBS–CCl IPET-OPSLS INFCOM/ET-OCPS, to
measure the degree of effective use and also to identify any changes in status of eligible
users, and determine further necessary follow-up.
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APPENDIX 2.2.22. ACTIVATION OF THE SUPPORT FOR NUCLEAR EMERGENCY
RESPONSE AND STANDARDS IN THE PROVISION OF INTERNATIONAL SERVICES BY
REGIONAL SPECIALIZED METEOROLOGICAL CENTRES
Notification of WMO
Within the framework of the Convention on Early Notification of a Nuclear Accident, IAEA
informs the WMO Secretariat and the Data Collection or Production Centre (DCPC) of Regional
Telecommunication Hub (RTH) Offenbach (Germany) of the status of the emergency. If needed,
IAEA will request support from the WMO RSMCs. Beginning with a site area emergency, the
DCPC of RTH Offenbach will disseminate the EMERCON messages on the Global
Telecommunication System (GTS) and WIS in the form of an alphanumeric bulletin in plain-text
English language under the abbreviated heading WNXX01 IAEA for global distribution to the
NMCs and RSMCs (see also the Manual on the Global Telecommunication System (WMONo. 386) and the Manual on the WMO Information System (WMO-No. 1060) for details on the
dissemination of the EMERCON messages).
When IAEA no longer requires WMO RSMC support, IAEA will send an EMERCON termination
message to the RSMCs, the WMO Secretariat and the DCPC of RTH Offenbach. The DCPC of
RTH Offenbach will disseminate the EMERCON termination message on the GTS and WIS in the
form of an alphanumeric bulletin in plain-text English language under the abbreviated heading
WNXX01 IAEA for global distribution to the NMCs and RSMCs.
Regional arrangements
The RSMCs designated by WMO for the provision of ATDM products for nuclear environmental
emergency response shall:
(a)

Provide products only when either the delegated authority 6 of any country in the RSMC
region of responsibility or IAEA requests RSMC support. Upon receipt of a request from
the delegated authority7 or from IAEA, the RSMC shall provide basic information to the
NHMS NMHS of that country or to IAEA, respectively. If multiple requests are received,
highest priority shall be given to IAEA requests;

(b)

Upon receipt of a first request for products related to a nuclear incident and in the
absence of a prior notification by IAEA, inform the WMO Secretariat, all designated RSMCs
and IAEA of the request;

(c)

For an IAEA request “all RSMCs generate products and distribute with their region(s)”,
(lead RSMCs only) distribute the basic products to IAEA, and (all RSMCs) distribute to all
NMHS operational contact points in their region(s) of responsibility 8 and WMO; for a
request for support from a delegated authority and without a request by IAEA, basic
information provided to the NMHS operational contact point of the requesting country
shall not be disclosed to the public in that country nor distributed by RSMCs to other
NMHS operational contact points;

6

The person authorized by the Permanent Representative of the country to request RSMC support.

The RSMC products will be provided to the NMHS operational contact point designated by the Permanent
Representative.
7

The basic information will normally be provided by the NMHS to the IAEA national contact point and to other agencies
as needed based on the specific arrangements defined within the State as discussed in the paragraph on National
Arrangements.
8
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(d)

Provide, on request, support and advice to the IAEA and WMO Secretariats in the
preparation of public and media statements; the WMO Secretariat informs relevant
NMHSs of the public and media statements beforehand, when necessary;

(e)

Determine the standard set of basic products and the method of delivery in consultation
with users and IAEA;

(f)

Provide product interpretation guidelines to users;

(g)

Provide support and technology transfer to national and regional meteorological centres
that want to become designated RSMCs;

(h)

Make arrangements to provide backup services; these shall normally be between the
designated centres in a region. Interim arrangements shall be made by centres in regions
with a single designated RSMC;

(i)

Provide a joint response, which means that the collaborating RSMCs shall immediately
inform one another of any request received; initially all centres within the region shall
produce and send the basic set of products (charts) independently and then move rapidly
towards providing fully coordinated responses and services for the duration of the
response;

(j)

Following the initial response, develop, provide and update as required, a joint statement
to describe a synopsis of the current and forecast meteorological conditions over the area
of concern, and the results from the transport models, their differences and similarities and
how they apply to the event.

Global arrangements
Until such time as new RSMCs have been designated, it is proposed that RA VI-designated
RSMCs be responsible for providing services for radiological emergencies to RA I; RA IVdesignated RSMCs be responsible for providing services to RA III; and the RA V-designated
RSMC, in collaboration with RA IV-designated RSMCs, be responsible for providing services to
RA V and the Antarctic.
National arrangements
The regional and global arrangements are designed to respect the authority of a State with
regards to information flow within its boundaries. The NMHSs receiving the RSMC products
should determine to which agencies or authorities they should be distributed, based on the
arrangements within their State. The ATDM products and relevant information provided by the
RSMCs are to be made available to NMHSs to help them assist nuclear agencies and authorities
within their State with the interpretation of meteorological and ATDM products.
Standards in the provision of international services by Regional Specialized
Meteorological Centres for nuclear emergency response activities
The delegated authority requests support from RSMCs for ATDM products by using the form
entitled “Environmental Emergency Response Alert Request for WMO RSMC Support by
Delegated Authority” (Appendix 2.2.26). The delegated authority then sends the completed form
to the RSMCs as per the regional and global arrangements and ensures receipt of the form by
phone. This will initiate a joint response from the RSMCs in their region of responsibility.
The IAEA requests support from WMO RSMCs for ATDM products by using the form agreed
between WMO and IAEA entitled “Environmental Emergency Response Request for WMO RSMC
Support by IAEA” (Appendix 2.2.26). The IAEA then sends the completed form by email
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(preferred) or by fax, to the RSMCs as per the regional and global arrangements and ensures
receipt of the form by phone. The lead RSMCs shall confirm receipt of IAEA request by
email (preferred) or by fax to IAEA. This will initiate a joint response from the RSMCs in
their region of responsibility. An information copy of its request form is sent by IAEA by email
(preferred) or by fax to the DCPC of RTH Offenbach. When the lead RSMCs’ products
become available, the lead RSMCs shall send an announcement to IAEA stating that
their respective products are available and where they can be found (RSMC dedicated
website), by email (preferred) or by fax.
The designated RSMCs shall implement agreed standard procedures and products by:
(a)

The provision of the standard set of basic products (see Appendix 2.2.23) within two to
three hours of reception of a request and according to the general rules for displaying
results;

(b)

The adoption of the forecast periods (see Appendix 2.2.23) for the numerical calculations;

(c)

The adoption of a joint response approach (paragraphs (i) and (j) of the regional
arrangements, above);

(d)

The adoption of the general rules for displaying results.

The RSMCs will distribute their standard products to the NMHS operational contact points by
email and retrieval from RSMC password-protected designated web pages. Standard products in
the International Telecommunication Union Telecommunication Standardization Sector (ITU-T)
T.4 format suitable for both group three facsimile machines and transmission on parts of WIS
will be maintained by exception and only if requested by the NMHS operational contact point.
The RSMC may also make use of other appropriate technologies.

APPENDIX 2.2.26. REQUEST FORM TO ACTIVATE REGIONAL SPECIALIZED
METEOROLOGICAL CENTRE SUPPORT (NUCLEAR)
ENVIRONMENTAL EMERGENCY RESPONSE REQUEST FOR
WMO RSMC SUPPORT BY IAEA
The IAEA sends the completed form by fax to all RSMCs and RTH Offenbach. At the same time the IAEA calls the 'Lead'
RSMCs (selected on the form) to ensure receipt of this form.

Date/time of request: yyyy-MM-dd/HH:mm (UTC)
STATUS:
□ EMERGENCY
□ EXERCISE
REQUESTED RSMCs: (indicate the lead RSMCs by a checkmark below)
□ EXETER
□ TOULOUSE
□ OFFENBACH
□ VIENNA
□ MONTREAL
□ WASHINGTON
□ BEIJING
□ TOKYO
□ OBNINSK
□ MELBOURNE □ RTH Offenbach
SENDER’S NAME: INTERNATIONAL ATOMIC ENERGY AGENCY
COMMUNICATION DETAILS:
Tel.: +413 1 2600 22023
Use to confirm receipt of request
(essential accident informationFax:
for model
– if not available, model will execute
with standard
values)
+43 1simulation
26007 29309
Use to confirm
receipt default
of request
RELEASE CHARACTERISTICS:
E-mail: iec23@iaea.org
Use to confirm receipt of request
DECLARED
EMERGENCY
CLASS:
NAME
OF
RELEASE
SITE
AND
COUNTRY:
………………………………………………………..……………………………………..(facility
and place)
START
RELEASE:
Date/time:
/
(UTC)
(helpful information for improved simulation)
□
NONE
□ Other, specify: ………………………………………………………………………………………………………………….…
GEOGRAPHICAL
LOCATION OF RELEASE:
DURATION:
(hours) or END OF RELEASE: Date/time:
(UTC)
SITE
ELEVATION:………………………….(m)
ACTION
REQUIRED:
(MUST
BE
COMPLETED)
- Decimal degrees
□N
□S
LOCAL
METEOROLOGICAL
(to
be completed
by RSMC)CONDITIONS NEAR ACCIDENT:……………………………………………………………………
RADIONUCLIDE
SPECIES:………………………………………………………………………………………………………………………
- Decimal degrees
□E
□W
□
NONEof request:………………………………………………………………………………………………..(UTC)
Date/time of receipt
TOTAL RELEASE QUANTITY:……………………………………………………………………………………………..……………………(Becquerel)
□
GO
ON
STANDBY
(request
for
products
or
for
assistance
on
weather
conditions
is to be
expected)
(windLEAD
speed
and direction/weather/cloudiness,
etc.)
FOR
RSMC(s)
ONLY
OR POLLUTANT
RELEASE
RATE:PRODUCTS
………………………………….……………………………………………………..……….
(Becquerel/hour)
□
LEAD
RSMCs
ONLY
GENERATE
AND SEND TO IAEA ONLY
OTHER
INFORMATION:
……………………………………………………………………………………………………………………….
DATE/TIME
OF RETURN
CONFIRMATION
OF RECEIPT:………………………………………………………………..(UTC)
EFFECTIVE
HEIGHT
OF
RELEASE:
□
Surface
or
□
ALL RSMCs GENERATE PRODUCTS AND DISTRIBUTE WITHIN THEIR REGIONS
□ release
height:
base:
(m),
top: conditions,(m)
□
OTHER
ACTION:
………………………………………………………………………………………………………………………
(nature
oftimes
accident,
cause
fire, explosion,
controlled
release,
foreseeable development,
normal
activity, projected
etc.)
NOTE:
All
in UTC.
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APPENDIX 2.2.34. STANDARDIZED VERIFICATION OF DETERMINISTIC NUMERICAL
WEATHER PREDICTION PRODUCTS
1.

INTRODUCTION

This appendix presents detailed procedures for the production and exchange of a standard set of
verification scores for deterministic NWP forecasts produced by GDPFS centres. The goal is to
provide consistent verification information on the NWP products of GDPFS-participating centres
for forecasters in the NMHSs and to help the GDPFS centres compare and improve their
forecasts. Scores will be exchanged between the participating Producing Centres via the Lead
Centre(s) for DNV. The Lead Centre functions, as described in 2.2.3.1, include creating and
maintaining a website for DNV (http://apps.ecmwf.int/wmolcdnv/) information so that potential
users will benefit from a consistent presentation of results.
The term “deterministic NWP” refers to single integrations of NWP models providing products
defining single future states of the atmosphere (as distinct from EPSs, where multiple
integrations provide a range of future states).
The standardized verification should provide key relevant information appropriate to the state of
the art in NWP, while being as simple and as easy to implement as possible, and ensuring a
consistent implementation across participating centres.
The mathematical formulation of the scores is documented on the Lead Centre(s) for DNV
website(s), together with supplementary information on score calculation, the observational and
climate datasets to be used for verification, and procedures for submitting scores.
2.

VERIFICATION STATISTICS

The following sections define two sets of verification statistics. A mandatory set shall be
provided by all participating centres. The procedures for upper-airfields and for surface
fields are different and are presented separately. The detailed procedures are required to ensure
it is possible to compare results from the different participating centres in a scientifically valid
manner.
A set of additional recommended statistics is also defined that all centres should provide if
possible.
3.

EXCHANGE OF SCORES

Each centre shall provide scores monthly to the Lead Centre(s) for DNV. Details of the
procedure and the required format for the data are provided on the website(s) of the Lead
Centre(s). All scores for all forecasts verified within a month shall be provided as soon
as possible after the end of that month.
4.

DOCUMENTATION

Participating centres shall provide to the Lead Centre(s) for DNV information on their
implementation of the standardized verification system annually, shall confirm to the Lead
Centre(s) any changes to the implementation (including the annual change of station list for
upper-air verification, changes in additional statistics), and shall inform the Lead Centre(s) of
changes in their NWP model.
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5.

STANDARDIZED VERIFICATION OF UPPER-AIRFIELDS

5.1

Parameters
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Extra-tropics:
–

Mandatory:
–
–
–
–

–

MSLP (verification against analysis only);
Geopotential height at 850, 500 and 250 hPa;
Temperature at 850, 500 and 250 hPa;
Wind at 850, 500 and 250 hPa.

Additional recommended:
–
–

Geopotential height, temperature, wind at 100 hPa;
Relative humidity at 700 hPa.

Tropics:
–

Mandatory:
–
–
–

–

Additional recommended:
–

5.2

Geopotential height at 850 and 250 hPa;
Temperature at 850 and 250 hPa;
Wind at 850 and 250 hPa.

Relative humidity at 700 hPa.
Forecast times

Scores shall be computed daily for forecasts initialized at 0000 UTC and 1200 UTC separately.
For those centres not running forecasts from either 0000 UTC or 1200 UTC, scores shall be
provided for forecasts initiated at other times and must be labelled as such.
5.3

Forecast steps

Mandatory: Forecast steps 24, 48, 72, … 240 hours or end of forecast;
Additional recommended: 12-hourly throughout forecast (12, 24, 36 h, …).
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5.4

Areas

Northern hemisphere extra-tropics

90°N–20°N, inclusive, all longitudes

Southern hemisphere extra-tropics

90°S–20°S, inclusive, all longitudes

Tropics

20°N–20°S, inclusive, all longitudes

North America

25°N–60°N 50°W–145°W

Europe/North Africa

25°N–70°N 10°W–28°E

Asia

25°N–65°N 60°E–145°E

Australia/New Zealand

10°S–55°S 90°E–180°E

Northern polar region

90°N–60°N, inclusive, all longitudes

Southern polar region

90°S–60°S, inclusive, all longitudes

Verification against analyses for grid points within each area includes points on the boundary.
5.5

Verification against analyses

Grid and interpolation
All parameters shall be verified against the centre’s own analysis on a regular 1.5° x 1.5° grid.
In selecting the verification grid, consideration has been given to the variety of resolutions of
current global NWP models, the resolved scales of models (several grid lengths), the resolution
of the available climatologies, the potential to monitor long-term trends in performance
(including earlier, lower-resolution forecasts), and computational efficiency.
Interpolation of higher-resolution model fields to the verification grid shall be performed to
retain features at the scale of the verification grid but not to introduce any additional smoothing.
The following procedures shall be used:
–

Spectral fields: Truncate to equivalent spectral resolution (T120) for the verification grid;

–

Grid point fields: Use area weighting to interpolate to the verification grid.

For scores requiring a climatology, the climatology is made available via the Lead Centre(s) for
DNV website(s) on the verification grid and needs no further interpolation.
5.6

Verification against observations

5.6.1

Observations

All parameters defined in section 5.1, above, except MSLP, shall be verified against a
common set of radiosondes. The list of radiosonde observations for each area is updated
annually by the CBS INFCOM Lead Centre(s) for radiosonde monitoring. The data from the
chosen stations must be available to all the centres, be of sufficient quality, and be available on
a regular basis. Consultation with all centres (usually by email) is desirable before establishing
the final list. The current list is available via the website(s) of the Lead Centre(s) for DNV. The
Lead Centre(s) shall contact all participating centres when the new list is available
and inform them of the date from which the new list shall be used.
The observations used for verification shall be screened to exclude those with large errors.
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In order to do this, it is recommended that centres exclude values rejected by their objective
analysis. Moreover, centres which apply a correction to the observations received on the GTS to
remove biases (for example, radiation correction) should use the corrected observations to
compute verification statistics. Whenever possible, these correction procedures should be
documented (for example, by reference to a technical report or journal paper).
5.6.2

Interpolation

Verification shall be made using the nearest native model grid point to the observation location.
5.6.3

Areas

The nine networks used in verification against radiosondes consist of radiosonde stations located
in the geographical areas indicated in section 5.4, above.
The list of radiosonde stations to be used for each area is updated annually by the Lead
Centre(s) for radiosonde monitoring (see section 5.6.1).
5.6.4

Scores for individual stations

It is recommended that, in addition to the areas listed in section 5.4, scores against
observations should be computed for each station individually. The exchange of scores over
areas is to be phased out over time.
5.7

Scores

The mathematical formulation of the scores is documented on the Lead Centre(s) for DNV
website(s), together with supplementary information on score calculation.
5.8

Climatology

To ensure consistency between results from different centres, a common climatology shall be
used for those scores requiring a climatology. All centres shall use the climatology provided via
the Lead Centre(s) for DNV website.
A daily climatology of upper-air parameters is available for both 0000 and 1200 UTC. This
provides an up-to-date estimate of climate characteristics for each day of the year, including
climate mean, standard deviation and selected quantiles of the climate distribution. These
latter statistics are required for the CBS INFCOM standardized verification of EPS forecasts.
The data are made available in GRIB format. Information on access to the data and further
documentation is provided on the Lead Centre(s) for DNV website.
5.9

Monthly and annual averaged scores

Where average scores are required over a defined period, the averaging shall be made using the
following procedures:
–

Linear scores (mean error, mean absolute error) – mean;

–

Non-linear scores shall be transformed to appropriate linear measure for averaging:

–

Mean of mean square error (MSE);

–

Z-transform for correlation.
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For a defined period, the average shall be computed over all forecasts verified during the period.
Averages shall be computed separately for forecasts initiated at 0000 and 1200 UTC and both
sets of average values provided.
Annual averages of the daily scores are included in the yearly Technical Progress Report on the
Global Data-processing and Forecasting System
(https://www.wmo.int/pages/prog/www/DPFS/GDPFS-Progress-Reports.html
https://community.wmo.int/activity-areas/global-data-processing-and-forecasting-system-gdpfs
– GDPFS and NWP Annual Progress Reports). These statistics are for the 24, 72- and 120-hour
forecasts and include the RMS vector wind error at 850 (tropics area only) and 250 hPa (all
areas), as well as the RMS error of geopotential heights at 500 hPa (all the areas except for
tropics). A table of the number of observations per month should also be part of the yearly
report.
5.10

Confidence intervals

Bootstrapping*: This will be performed by the Lead Centre(s) for DNV if daily scores are
provided.
*Note:

Introduction

Any verification score must be regarded as a sample estimate of the “true” value for an infinitely
large verification data set. There is, therefore, some uncertainty associated with the score’s
value, especially when the sample size is small or the data are not independent. Some estimate
of uncertainty (confidence intervals) must be used to set bounds on the expected value of the
verification score. This also helps to assess whether differences between competing forecast
systems are statistically significant. Typically, confidence intervals of 5% and 95% are used.
Suggested method to calculate the confidence intervals
Mathematical formulae are available for computing confidence intervals (CIs) for distributions
that are binomial or normal. In general, most verification scores cannot be expected to satisfy
these assumptions. Moreover, the verification samples are often spatially and temporally
correlated, especially at longer forecast ranges. A non-parametric method such as the block
bootstrap method handles spatially or temporally correlated data.
As described in Candille et al. (2007), a bootstrap technique for computing CIs involves
recomputing scores numerous times after randomly extracting samples from the data set and
then replacing them, again randomly, from the original data set. The correlation between
forecasts on subsequent days is accounted for by extracting and replacing blocks of samples
from the data set, rather than individual samples. Based on a calculation of the autocorrelation
between forecasts on subsequent days, it is concluded that blocks of three days may be used to
calculate the 5% and 95% confidence intervals.
References
Candille, G., C. Côté, P.L. Houtekamer and G. Pellerin, 2007: Verification of an ensemble
prediction system against observations. Monthly Weather Review, 135:2688–2699.
World Meteorological Organization, 2008: Recommendations for the Verification and
Intercomparison of QPFS and PQPFS from Operational NWP Models (WMO/TD-No. 1485).
Revision 2. Geneva.
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STANDARDIZED VERIFICATION OF SURFACE FIELDS

6.1

Parameters and units
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Mandatory:
–

2-metre temperature

K

–

10-metre wind speed

m s–1

–

10-metre wind direction

deg

–

24-hour precipitation

mm

Additional recommended:
–

Total cloud cover

0–1 (convert to oktas for contingency tables)

–

6-hour precipitation

Mmm

–

2-metre relative humidity

%

–

2-metre dewpoint

K

For two-metre temperature, a simple height correction between model altitude and
station elevation shall be applied using a constant lapse rate of 0.0065 K m-1-1. For
two-metre dewpoint an analogous height correction shall be applied using a constant
lapse rate of 0.0012 K m-1-1. This approximates the dewpoint lapse rate in an atmosphere
with a temperature lapse rate of 0.0065 K m–1 and constant specific humidity.
6.2

Forecast times

Scores shall be computed daily for forecasts initialized at 0000 and 1200 UTC
separately. For those centres not running forecasts from either 0000 or 1200 UTC, scores may
be provided for forecasts initiated at other times and must be labelled as such.
6.3

Forecast steps

Mandatory forecast steps shall be:
–

Every six hours up to T+72; 12-hourly up to T+240 or end of the forecast;

–

For 24-hour precipitation: 24-hourly up to T+240 or end of the forecast.

Additional recommended:
–
–
6.4

Every three hours up to T+72; 6-hourly up to T+240 or end of the forecast (for improved
representation of diurnal cycle);
For six-hour precipitation: six-hourly up to T+240 or end of the forecast.
Grid and interpolation

Verification shall be based on the native model grid using the grid point nearest to the
observation location.
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Observations

Verification shall be carried out for synoptic surface observation code (SYNOP) surface
stations distributed via the GTS. Each participating centre shall aim to include as many
stations as possible to ensure good global coverage. The list of stations used in the
verification is allowed to differ between centres. This is made possible by the fact that
scores for individual stations shall be exchanged.
Centres are encouraged to make use of the quality control procedures available to them to
reduce the effect of observation errors on scores. This includes removal of occasional unphysical
values as well as data at individual stations that have been systematically rejected over a certain
time period. Whenever possible, the quality control procedures should be documented (for
example, by reference to a technical report or journal paper).
6.6

Scores

Scores shall be computed for each station individually. A station for which scores are computed
shall have at least 90% data availability during the verification period.
For 2-metre temperature, 2-metre relative humidity, 2-metre dewpoint, 10-metre wind speed,
10-metre wind direction, and total cloud cover, the following error scores shall be computed:
–

Mean error;

–

Mean absolute error;

–

RMSE.

Ten-metre wind direction is verified only when the observed wind speed is 3 m s–1. For 10metre wind direction, the equivalence of 360° and 0° needs to be taken into account (cyclic
continuation).
For 10-metre wind speed, precipitation and total cloud cover, contingency tables for the
following thresholds shall be provided:
–

10-metre wind speed:

5, 10 and 15 m s–1;

–

24-hour precipitation:

1, 10 and 50 mm;

–

6-hour precipitation:

1, 5 and 25 mm;

–

Total cloud cover:

2 and 7 oktas.

For total cloud cover, the model output should be rounded to the nearest okta prior to
verification (for the contingency tables only).
Error scores shall be reported with a precision of at least four significant digits, for example,
3.142 for an error of π. In the contingency tables, absolute number of counts shall be given
rather than relative frequencies so that the sample size can be derived.
The contingency tables for each parameter shall contain all thresholds given above.
The mathematical formulation of the scores is documented on the Lead Centre(s) for DNV
website(s), together with supplementary information on score calculation.
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Temporal and spatial aggregation

For any given one-month period, error scores and contingency tables are computed for each
station individually. This forms the basis for aggregation by users of the exchanged verification
data, both in time and space. For a defined period, the average shall be computed over all
forecasts verified during the period.
Spatial aggregation is not part of the exchange, and is left to user discretion. Exchanging scores
in this way allows forecast users to obtain detailed information on model performance for
individual stations. It also ensures a high level of transparency and flexibility for model
intercomparison studies. Furthermore, it removes the requirement of coordinating, circulating
and updating whitelists of surface stations for verification. For model intercomparison studies the
intersection of the different sets of stations used by global modelling centres would be used for
comparison (“smallest common denominator”).
If users would like to aggregate the exchanged scores, they can refer to the Lead Centre(s) for
DNV website(s), which provides guidelines for the choice of aggregation areas. Compared to
upper-air verification, more emphasis needs to be put on aggregating over climatologically
relatively homogeneous areas (since absolute thresholds are used for the contingency tables).

APPENDIX 2.2.37. STANDARDIZED VERIFICATION OF WAVE FORECASTS
1.

Introduction

This appendix presents detailed procedures for the generation of a standard set of verification
scores for wave forecasts produced by the Lead Centre(s) for WFV, based on gridded wave
forecast fields provided by JCOMM-participating centres WMO designated centres endorsed by
SERCOM/SC-MMO. The goal is to provide consistent verification information on the wave
forecast products from different centres for forecasters in the ocean forecast services and to
help JCOMM-participating centres WMO designated centres endorsed by SERCOM/SC-MMO
compare and improve their forecasts. The Lead Centre functions, as described in 2.2.3.4, include
creating and maintaining a website for wave verification information, so that potential users will
benefit from a consistent presentation of the results.
The standardized verification should provide key relevant information appropriate to the state of
the art in wave forecasting, ensuring a consistent verification methodology applied to forecasts
from different JCOMM-participating centres WMO designated centres endorsed by SERCOM/SCMMO, and the use of a common set of observations.
2.

Parameters

Atmospheric forcing:
–

10-metre wind speed u and v components (10-metre u, 10-metre v).

Wave fields:
–
–
–
–

Significant wave height;
Peak period;
Mean wave period based on the second moment of the frequency spectrum;
Mean wave direction.
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Forecast times

If available, forecasts from 0000, 0600, 1200 and 1800 UTC should be provided.
4.

Forecast steps

In as fine temporal granularity as available but at least every six hours to the end of the forecast
range.
5.

Verifying observations

Forecasts of the above parameters will be evaluated against in situ observations from buoys and
platforms available at the Lead Centre(s) for WFV. If additional in situ observations become
available over time they will be added following a careful selection and quality control. JCOMMparticipating centres WMO designated centres endorsed by SERCOM/SC-MMO are encouraged to
promote the exchange of in situ wind and wave observations.
6.

Interpolation

Verification shall be made using the nearest native model ocean grid point to the observation
location.
7.

Scores

The following scores shall be calculated for all parameters against observations:
–

Mean error;

–

RMSE;

–

Error standard deviation;

–

Scatter index (error standard deviation normalized by observed mean);

–

Symmetric slope (variance ratio);

–

Quantile-quantile plots.

8.

Exchange of forecast fields

Each JCOMM-participating centre WMO designated centre endorsed by SERCOM/SC-MMO
shall provide fields to the Lead Centre(s) for WFV on a regular latitude–longitude grid
at the resolution that best matches the native resolution of the direct model output.
Details of the procedure and the required format for the data are provided on the website(s) of
the Lead Centre(s) for WFV.

9.

Documentation

Information shall be provided by JCOMM-participating centres WMO designated centres endorsed
by SERCOM/SC-MMO to the Lead Centre(s) for WFV on any changes to the production of
exchanged forecast fields and changes in their wave forecast systems.
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PART III. CURRENT DESIGNATED GLOBAL DATA-PROCESSING AND FORECASTING
SYSTEM CENTRES
LOCATION OF WORLD METEOROLOGICAL CENTRES, AND REGIONAL SPECIALIZED
METEOROLOGICAL CENTRES WITH GEOGRAPHICAL SPECIALIZATION OR ACTIVITY
SPECIALIZATION
1.

The World Meteorological Centres are located in:
Beijing
ECMWF
Exeter
Melbourne (southern hemisphere only)
Montreal
Moscow
Offenbach
Tokyo
Washington

2.

The Regional Specialized Meteorological Centres with geographical
specialization are located in:
Algiers

Darwin

New Delhi

Brasilia

Jeddah

Tashkent

Buenos Aires

Melbourne

Tunis/Casablanca

Cairo

Miami

Broadened RSMC functions:
Offenbach – Provision of ultraviolet-index forecasts for Region VI (Europe)
3.

General-purpose activities

Provision of global deterministic numerical weather prediction:
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC

Beijing
ECMWF
Exeter
Montreal
Moscow
Offenbach
Tokyo
Washington

Provision of limited-area deterministic numerical weather prediction:
RSMC
RSMC
RSMC
RSMC
RSMC

Khabarovsk
Moscow
Novosibirsk
Offenbach
Pretoria
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RSMC Rome
Provision of global ensemble numerical weather prediction:
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC

Beijing
ECMWF
Exeter
Montreal
Moscow
Offenbach
Tokyo

Provision of limited-area ensemble numerical weather prediction:
RSMC Offenbach
RSMC Rome
Provision of nowcasting:
RSMC Hong Kong, China
RSMC Offenbach
RSMC Tokyo
Global Producing Centres for Long-range Prediction:
GPC Beijing

GPC Offenbach

GPC CPTEC (Brazil)

GPC Pretoria

GPC ECMWF

GPC Seoul

GPC Exeter

GPC Tokyo

GPC Melbourne

GPC Toulouse

GPC Montreal

GPC Washington

GPC Moscow
Acronyms not previously defined: CPTEC – Centro de Previsão de Tempo e Estudos Climáticos;
ECMWF – European Centre for Medium-range Weather Forecasts.
Global Producing Centres for Annual to Decadal Climate Prediction:
GPC
GPC
GPC
GPC
4.

Barcelona
Exeter
Montreal
Offenbach
The Regional Specialized Meteorological Centres for specialized activities
are:

Tropical cyclone forecasting, including marine-related hazards:
RSMC
RSMC
RSMC
RSMC

Honolulu – Hurricane centre
La Réunion – Tropical cyclone centre
Nadi – Tropical cyclone centre
New Delhi – Tropical cyclone centre
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RSMC Miami – Hurricane centre
RSMC Tokyo – Typhoon centre
Atmospheric sand and dust storm forecasting:
RSMC-ASDF Barcelona
RSMC-ASDF Beijing (RA II)
Atmospheric transport and dispersion modelling (for environmental emergency response and/or
backtracking) – Nuclear:
RSMC Beijing

RSMC Offenbach

RSMC Exeter

RSMC Tokyo

RSMC Melbourne

RSMC Toulouse

RSMC Montreal

RSMC Vienna (backtracking only)

RSMC Obninsk

RSMC Washington

Atmospheric transport and dispersion modelling (for environmental emergency response) —
Non-nuclear:
RSMC Montreal
RSMC Offenbach
RSMC Toulouse
Severe weather forecasting:
RSMC
RSMC
RSMC
RSMC
RSMC

Dakar
Dar-es-Salam
Nairobi
Pretoria
Wellington

Marine meteorological services:
RSMC Athens

RSMC Ottawa

RSMC Beijing

RSMC Pretoria

RSMC Buenos Aires

RSMC St Petersburg

RSMC Callao

RSMC Tokyo

RSMC Edmonton

RSMC Toulouse

RSMC Exeter

RSMC Tromsø

RSMC Karachi

RSMC Vacoas

RSMC La Réunion

RSMC Valparaiso

RSMC Melbourne

RSMC Vladivostok

RSMC Miami

RSMC Washington DC

RSMC New Delhi

RSMC Wellington
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RSMC Niteroi

RSMC Winnipeg

Numerical ocean wave prediction:
RSMC
RSMC
RSMC
RSMC

Melbourne
Montreal
Tokyo
Toulouse

ICAO-designated Volcanic Ash Advisory Centres (VAACs) responsible for the provision of volcano
watch services for international air navigation:
–
–
–
–
–
–
–
–
–

VAAC
VAAC
VAAC
VAAC
VAAC
VAAC
VAAC
VAAC
VAAC

Anchorage
Buenos Aires (co-located with RSMC Buenos Aires)
Darwin (co-located with RSMC Melbourne)
London (co-located with RSMC Exeter)
Montreal (co-located with RSMC Montreal)
Tokyo (co-located with RSMC Tokyo)
Toulouse (co-located with RSMC Toulouse)
Washington (co-located with RSMC Washington)
Wellington (co-located with RSMC Wellington)

Regional climate prediction and monitoring:
RCC Africa hosted by the African Centre of Meteorological Applications for Development
(RA I)
RCC Beijing (RA II)
RCC Caribbean hosted by the Caribbean Institute for Meteorology and Hydrology (RA IV)
RCC Intergovernmental Authority on Development (IGAD) hosted by the IGAD Climate
Prediction and Applications Centre (RA I)
RCC Moscow (RA II)
RCC Network (RA VI): De Bilt node on climate data services, Offenbach node on climate
monitoring, and Toulouse and Moscow node on long-range forecasting
RCC Network Northern Africa (RA I)
RCC Network Southern South America (RA III)
RCC Pune (RA II)
RCC Tokyo (RA II)
RCC Washington (RA IV)
RCC Western South America hosted by the International Research Centre on El Niño
(RA III)
Notes:
1.

RCC Moscow (RA II) – North Eurasian Climate Centre.
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The RA VI RCC network consists of three nodes: (a) climate data services, led by the Koninklijk Nederlands
Meteorologisch Instituut (KNMI), Netherlands; (b) climate monitoring, led by Deutscher Wetterdienst (DWD),
Germany; (c) long-range forecasting, jointly led by Météo-France and Roshydromet, Russian Federation. These
Lead Centres are fully responsible for discharging the mandatory functions of the RA VI RCC network, with the
support of the following contributing NMHSs:
–

RA VI RCC node on climate data services: KNMI (lead), Météo-France, Országos Meteorológiai
Szolgálat/Hungary, Meteorologisk Institutt (met.no)/Norway, Republic Hydrometeorological Servise
(RHMS)/Serbia, Swedish Meteorological and Hydrological Institute/Sweden and the Turkish State
Meteorological Service (TSMS)/Turkey;

–

RA VI RCC node on climate monitoring: DWD (lead), Armstatehydromet/Armenia, Météo-France, KNMI,
RHMS and TSMS;

–

RA VI RCC node on long-range forecasting: Météo-France and Roshydromet (joint leads), met.no, RHMS
and TSMS;

–

Overall coordination: DWD is responsible for the overall coordination.

Lead Centre for coordination of LRFMME:
Seoul and Washington (joint centre)
Lead Centre for coordination of ADCP:
Exeter
5.

The Regional Specialized Meteorological Centres for non-real-time
coordination activities:

Lead Centre for coordination of DNV:
ECMWF
Lead Centre for coordination of EPS verification:
Tokyo
Lead Centre for coordination of LRF verification:
Melbourne and Montreal (joint centre)
Lead Centre for coordination of LRFMME:
Seoul and Washington (joint centre)
Lead Centre for coordination of ADCP:
Exeter
Lead Centre for coordination of wave forecast verification
ECMWF
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Resolution 25 (EC-73)
Rules of procedure for technical commissions
THE EXECUTIVE COUNCIL,
Having examined Recommendation 8 (SERCOM-1) – Rules of Procedure for Technical
Commissions and Recommendation 22 (INFCOM-1) – Rules of procedure for technical
commissions,
Having considered the recommendation of the Technical Coordination Committee,
Decides to amend the Rules of Procedure for Technical Commissions (WMO-No. 1240) as
provided in the annex to the present resolution;
Requests the Secretary-General to publish the revised Rules of Procedure for Technical
Commissions (WMO-No. 1240).

Annex to Resolution 25 (EC-73)
Rules of procedure for technical commissions
[Proposed amendments are presented as tracked changes to Rules of Procedure for Technical
Commissions (WMO-No. 1240)]
4.

Composition

4.1 A technical commission is composed of technical experts in the fields covered by the
terms of reference of the commission nominated by Members represented on the commission,
and selected to serve on any of the commission’s subsidiary bodies. The United Nations and
other relevant international organizations with which WMO has a formal relationship may also
nominate technical experts on the commission. Supporting definitions of the different roles of
technical experts serving on the subsidiary bodies of the commission are provided in Annex IV.
5.

Subsidiary bodies [subsections to be renumbered in the editorial process]

5.4.3.bis

Advisory Group

(a)

Advisory groups may be established by a commission or, subject to the approval of the
president of a commission, by a standing committee to guide and coordinate the delivery
of globally consistent operational services and supporting expert technical and/or
scientific advice for a specific application area, to facilitate and promote cooperation with
other relevant international bodies and to carry out other tasks as required;

(b)

The continuing requirement for an advisory group should be periodically reviewed by the
parent commission or standing committee in consultation with the president of the
commission;

(c)

Advisory groups should be composed of representatives and experts designated by those
Members or agencies with mandated responsibilities for a specific application area and
registered by the relevant Permanent Representative or Approving Agency on the Expert
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Network. The selection of advisory group chairs should be approved by the president of
the commission;
(d)

The number of advisory groups established by a commission or standing committee
should be kept to a minimum. Advisory groups should work primarily through electronic
means of communication; face-to-face meetings should be organized only if agreed to by
the parent commission or standing committee.

5.4.3.ter

Task Team

(a)

Task teams may be established by a standing committee to discharge specific or urgent
tasks within the mandate of the standing committee. A task team should have clearly
defined deliverable(s) and should be time bound. If a task team needs to extend its
working period to perform its tasks, the extension should be approved by the parent
standing committee;

(b)

Task teams should be composed of relevant subject experts selected from the Expert
Network. The selection of experts and chairs for task teams should be approved by the
president of the commission, based on proposals by the chair of the parent standing
committee in consultation with the chair of the parent group;

(c)

The number of task teams established by a standing committee should be kept to a
minimum. Task teams should work primarily through electronic means of
communication; face-to-face meetings should be organized only if agreed by the parent
standing committee.

5.4.6

Joint subsidiary bodies

(a)

Joint subsidiary bodies, standing committees or study groups, may be established on
proposal by two or more commissions or in collaboration with other relevant bodies (for
example, the Research Board) to work on cross-cutting subjects. Pursuant to the specific
terms of reference of the commissions1, joint subsidiary bodies may be established, in
accordance with Regulation 32, between a commission and another constituent body to
work on cross-cutting subjects or, in accordance with Regulation 142, with another
intergovernmental organization of the United Nations system to address areas of
common interest;

(b)

The establishment of joint subsidiary bodies should be approved by Congress or the
Executive Council upon recommendation by the presidents of the constituent bodies
concerned. Joint subsidiary bodies with another intergovernmental organization of the
United Nations system would also require approval by the corresponding governing body
of the co-sponsoring organization;

(c)

Joint subsidiary bodies should elect co-chairs representing each of the collaborating
parent bodies or organizations.

ANNEX III. GENERAL TERMS OF REFERENCE OF THE MANAGEMENT GROUPS OF
TECHNICAL COMMISSIONS
(To be developed as part of the next phase of the reform of constituent bodies)

1

Infrastructure Commission: item d(iv); Services Commission: item d(iii).
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Within its terms of responsibility as defined hereunder and under the delegated responsibility
of the parent technical commission, each technical commission Management Group shall be
responsible for advising and supporting the president and co-vice-presidents on all matters
related to the work of the Commission, and particularly:
(a)

Oversight of the development, maintenance and prioritization of the Commission’s Work
and Operating Plans, supporting structures and related resource needs, in close
consultation with the other technical commission, the Research Board, regional
associations and other relevant bodies to ensure strategic alignment with the WMO
Strategic and Operating Plans;

(b)

Coordination of the Commission’s response to requests from Congress and the Executive
Council relevant to the Commission, such as input to the WMO Strategic and Operating
Plans, considerations of cooperation between the public and private sectors, ongoing
reviews of WMO structures and processes, and the monitoring and evaluation of activities
relevant to the Commission’s expected outputs;

(c)

Assuring a consistency of approach for the development, review and approval of WMO
regulatory material for inclusion in the WMO Technical Regulations;

(d)

Oversight, in consultation with the other technical commission, the Research Board,
regional associations and other relevant bodies, of the development and maintenance of
WMO guidance and other relevant resources, in order to support Members in the
implementation of and their compliance with, the WMO Technical Regulations;

(e)

Coordination and promotion of capacity development activities and opportunities based
on examples and principles of good practice, in collaboration with the other technical
commission, the Research Board, regional associations, the Capacity Development Panel
and other relevant bodies, with an emphasis on addressing the priority needs of
developing and least developed countries including Small Island Developing Member
States and Territories;

(f)

Ensuring the delivery of a coordinated approach to the different areas of work covered by
the Commission;

(g)

Coordination of the Commission’s successful implementation of the delivery of the WMO
Gender Action Plan;

(h)

Planning, preparation and delivery, in coordination with other relevant bodies, of the
sessions of the Commission;

(i)

Identification, selection, appointment and periodic review of experts to serve on the
subsidiary bodies of the Commission, in close coordination with the other technical
commission, the Research Board, regional associations and other relevant bodies based
on the nomination of experts made by Members and approving agencies;

(j)

Coordination of the Commission’s technical advice and inputs into the development and
maintenance of the priorities, Work and Operating Plans of the other technical
commission, Research Board and other relevant WMO bodies;

(k)

Promote and encourage the engagement and participation of early-career experts, the
private sector and other stakeholders, in the work and sessions of the Commission.
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ANNEX IV. SUPPORTING DEFINITIONS OF TECHNICAL COMMISSIONS AND
SUBSIDIARY BODY MEMBERSHIP
Chair/Vice-Chair – An expert from the Expert Network selected by the president of the
commission, or the commission if selected in session, to coordinate work on the delivery and
reporting of the expected outputs of a subsidiary body. Up to 30 days per year commitment.
Core Expert – An expert selected from the Expert Network and approved by the president of
the commission, to routinely work on the delivery of the expected outputs of a subsidiary
body. Up to 20 days per year commitment.
Associate Expert – An expert selected from the Expert Network and approved by the
president of the commission, to provide ad hoc support to the delivery of the expected outputs
of a subsidiary body. Up to 5 days per year commitment.
Technical Focal Point – An expert selected from the Expert Network and approved by the
president of the commission, to provide reports, updates and advice to a technical commission
or subsidiary body relating to a specific subject area of expertise. Terms of reference and
annual time commitments agreed with the leadership of the parent body.
National/Regional Focal Point – A national or regionally representative designated by
Members or regional associations respectively charged with providing reports, updates and
advice to a technical commission, a subsidiary body or the Secretariat on a specific subject
area of expertise. Terms of reference and annual time commitments agreed with the
leadership of the parent body.
Rapporteur – An expert selected from the Expert Network and approved by the president of
the commission, to report on behalf of and as directed by the leadership of a technical
commission or subsidiary body to an external agency. Terms of reference and annual time
commitments agreed with the leadership of the parent body.
Thematic Coordinator – An expert selected from the Expert Network and approved by the
president of the commission, to work on a defined cross-cutting theme of a technical commission
or subsidiary body. Up to 20 days per year commitment.

Resolution 26 (EC-73)
Rules of procedure for the Joint WMO-Intergovernmental Oceanographic
Commission Collaborative Board
THE EXECUTIVE COUNCIL,
Recalling
(1)

Resolution 11 (EC-71) – Rules of Procedure for the Constituent Bodies,

(2)

Resolution 75 (Cg-18) – Amendments to the General Regulations of the World
Meteorological Organization,

(3)

Resolution 9 (Cg-18) – Joint World Meteorological Organization–Intergovernmental
Oceanographic Commission Collaborative Board,
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Having considered the recommendation of the Technical Coordination Committee (TCC)
included in the report by its chair (EC-73/INF. 2.5(2)),
Adopts the rules of procedure for the Joint WMO-Intergovernmental Oceanographic Commission
(IOC) Collaborative Board (JCB) as per the annex to the present resolution and subject to their
parallel adoption by the 31st Assembly of IOC;
Requests:
(1)

The JCB to conform to the above-mentioned rules of procedure in the conduct of its
business;

(2)

The Secretary-General to publish the above-mentioned rules of procedure in the Rules of
Procedure for the Executive Council (WMO-No. 1256);

(3)

The TCC to keep under review the above-mentioned rules of procedure in consultation
with IOC/United Nations Educational, Scientific and Cultural Organization (UNESCO).

Annex to Resolution 26 (EC-73)
Rules of procedure for the Joint WMO-IOC Collaborative Board
1.

General

1.1
The rules of procedure for the Joint WMO-IOC Collaborative Board (JCB) are adopted
in accordance with WMO Regulation 181 (Section V of the General Regulations — Technical
Commissions)2 and the IOC Rules of Procedure.
1.2
The rules of procedure are adopted, and may be amended as needed, by the WMO
Executive Council under the authority of the Convention and the General Regulations of the
World Meteorological Organization and the IOC Executive Council or Assembly under the
authority of the Statutes and Rules of Procedure of the Intergovernmental Oceanographic
Commission (IOC) of the United Nations Educational, Scientific, and Cultural Organization
(UNESCO).
1.3
In the event of any conflict between the provisions of these rules of procedure and
any provisions of the WMO Convention or General Regulations or of the IOC Statutes and Rules
of Procedure, the text of the latter four documents shall prevail and be used in consultation
between the Secretariats of the two Organizations.
2.

Mandate, composition, terms of reference and working procedures

The mandate, composition, terms of reference and working procedures of the JCB are given by
the parallel WMO Resolution 9 (Cg-18) and IOC Resolution XXX-2.
3.

Duties of the Co-Chairs

3.1

The duties of the Co-Chairs shall include the following:

2

As amended by Resolution 75 (Cg-18).
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(1)

Preside over the sessions of the JCB;

(2)

Guide and coordinate the work of the JCB and its eventual substructures between
sessions of the JCB, in consultation with the joint Secretariat;

(3)

Carry out such specific duties as are prescribed by decisions of the governing bodies of
WMO and IOC;

(4)

Coordinate the development of the quadrennial WMO-IOC collaborative strategy and its
review;

(5)

Submit reports to the WMO Executive Council and Congress and the IOC Executive
Council and Assembly at their regular sessions on the activities of the JCB;

(6)

Present the views of the JCB at sessions of the WMO Executive Council and Congress and
of the IOC Executive Council and Assembly and their subsidiary bodies which he or she
may be called upon to attend;

(7)

Name a representative to act on their behalf if needed, with the consent of the other CoChair;

(8)

Act, on behalf of the JCB, on matters requiring urgent decisions.

4.

Sessions

4.1
Frequency of sessions — The JCB shall meet every year, if possible, in person, in
order to prepare recommendations for WMO and IOC governing bodies. Intersessional work
should be carried out by correspondence or virtual means.
4.2
Location of sessions — If in person, the JCB shall convene alternately at the WMO
Headquarters in Geneva and at the IOC Headquarters in Paris. At each session the JCB shall fix
the tentative date of the next session, taking into account the schedule of meetings of WMO
and IOC constituent bodies.
4.3
Notice of sessions — If in person, notice of the date of each session shall be
communicated to all members by the joint Secretariat leads at least two months in advance of
the session unless all members agree to accept a shorter notice.
4.4
Languages of sessions — The working languages for sessions of the JCB shall be
determined by the WMO Secretary-General and the IOC Executive Secretary, in consultation
with the Co-Chairs, among the official languages of WMO and IOC, as appropriate, with regard
to working languages of members participating in the meetings.
4.5
Preparation of agenda and documentation — The agenda of the sessions shall be
prepared by the joint Secretariat leads in consultation with the Co-Chairs. Any member as well
as the joint Secretariat leads may propose items for the agenda of a session. The joint
Secretariat shall incorporate such items in a provisional agenda to be communicated to all
members.
4.6
Any member proposing an item for the agenda shall furnish the joint Secretariat
leads with the necessary documents for distribution to all participants as soon as possible and
preferably not later than 15 days before the opening of the session. The joint Secretariat leads
shall provide similar documentation for items proposed by them. They shall also provide the
JCB with all the additional Information necessary for its work. Any member may submit
additional documentation on any item to be considered by the JCB.
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4.7
Reporting — The joint Secretariat leads shall prepare a brief summary report of
each session and shall submit it to the JCB for approval. They shall circulate copies of the
approved report to all members of the JCB as soon as possible after each session.
4.8
Decisions — The JCB shall reach conclusions by consensus or unopposed
agreement. Where no such agreement is reached, the fact shall be stated in the report unless
all members present agree otherwise.
4.9
Any decision including proposals for actions by Members/Member States of WMO
and IOC, proposals which require reconsideration or modification of a previous decision of their
governing bodies, proposals for Secretariat action and proposals intended for consideration by
another body or by a body outside WMO and IOC, shall be recorded as a recommendation to
their governing bodies.
5.

Substructures

5.1
The JCB may establish time-bound substructures for the discharge of specific tasks
during an intersessional period. Such temporary substructures shall be discontinued at the end
of every intersessional period, or may be re-established.
5.2
The terms of reference of substructures shall be established by the JCB and shall be
within its terms of reference. Such substructures should mainly deal with identified issues to
provide guidance to the JCB through clearly defined deliverables.
5.3

The substructures shall select their Chair(s).

5.4

The substructures should work primarily through electronic means of communication.

6.

Joint Secretariat and leads

6.1
The WMO Secretary-General and the IOC Executive Secretary shall ensure
appropriate joint Secretariat support to the JCB.
6.2
The WMO Secretary-General and the IOC Executive Secretary shall appoint one
staff member each to act as joint Secretariat leads of the JCB. The specific duties of the leads
shall be:
(1)

Liaise with the Co-Chairs and members of the JCB and its subsidiary bodies;

(2)

Arrange for meetings of the JCB and its subsidiary bodies, in consultation with the CoChairs and others as appropriate;

(3)

Liaise, in respect of the JCB activities, with the joint Secretariat;

(4)

Keep WMO and IOC subsidiary bodies concerned informed of the activities of the JCB,
and request, through appropriate channels, their assistance in carrying out the work of
the JCB;

(5)

Ensure dissemination of relevant information on the activities of the JCB to interested
partner institutions;

(6)

Undertake technical studies at the request of the JCB;
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Follow up on any joint action agreed or recommended by the JCB and keep records, for
the JCB, of all actions resulting from the JCB’s work. For this purpose, all members of the
JCB shall furnish the joint Secretariat leads with the necessary information;

7.

Financial arrangements

The WMO Secretary-General and the IOC Executive Secretary shall evaluate the financial
requirements for the JCB and ensure that such requirements are satisfied to the extent
possible for the regular functioning of the JCB.

Resolution 27 (EC-73)
Rules governing the payment of travel expenses and subsistence allowances
in respect of non-staff members of WMO
THE EXECUTIVE COUNCIL,
Noting:
(1)

Resolution 12 (EC-71) – Rules governing payment of travel expenses and subsistence
allowances in respect of non-staff members of WMO,

(2)

Resolution 11 (Cg-18) – WMO reform – next phase,

Noting further the promulgation of the WMO official travel policy (Chapter 6 of the Standing
Instructions), which has been revised to provide the organizational process and related policy
framework regulating the planning and management of official travel organized by WMO,
Recalling that the WMO official travel policy shall apply to WMO staff and to external
participants in accordance with Annex to Resolution 12 (EC-71) – Policy and rules governing
payment of travel expenses and subsistence allowances in respect of non-staff members of
WMO, which is an integral part (Annex IV) of the WMO travel policy,
Decides to align the text of Resolution 12 (EC-71) with the new WMO travel policy (Chapter 6
of the Standing Instructions) and to specify, where possible, categories of non-staff members
who will have to be covered by the present resolution in accordance with the WMO reform.
Note:

The present resolution replaces Resolution 12 (EC-71), which is no longer in force.

Annex to Resolution 27 (EC-73)
Policy and rules governing payment of travel expenses and subsistence
allowances in respect of non-staff Members of WMO
1.

Introduction

2.

Applicability
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3.

General policy and conditions

4.

Transportation expenses

5.

Travel subsistence allowance

6.

Miscellaneous travel expenses

7.

Travel advances and travel claims

8.

Compensation for injury or death attributable to service on behalf of the World
Meteorological Organization Insurance

9.

President of the World Meteorological Organization travelling on official WMO
business (including sessions of the Executive Council)

10.

Members of the Executive Council (when travelling to attend sessions of the
Council) except the President

11.

Regional hydrological advisers to the presidents of the regional associations (when
travelling to attend sessions of the Executive Council)

12.

Presidents of regional associations (when travelling on official WMO business other
than for attendance at sessions of the Executive Council)

13.

Presidents of technical commissions; Chair of the Research Board, Chair of the
Scientific Advisory Panel, co-Chair of the joint WMO/IOC Collaborative Board,
representatives of the World Meteorological Organization at meetings of other
international organizations; members of subsidiary bodies of the Executive Council,
other constituent bodies of WMO and the Research Board authorized to meet at the
expense of the Organization in accordance with General Regulation 31; experts
called for consultation or to attend WMO constituent body meetings on invitation of
chairs when authorized by the respective terms of reference or other meetings, as
well as seminars and conferences associated with activities authorized by a decision
taken by Congress or the Executive Council.

14.

Principal delegates attending technical commission sessions from low income
countries

15.

Exceptional cases

1.

Introduction

Under certain circumstances persons who are not staff members of the World Meteorological
Organization may be authorized to travel on behalf of the Organization. This document defines
the policy and financial arrangements that shall apply in such cases in respect of travel
expenses and subsistence allowances.
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The present Policy and Rules are issued on the authority of the Executive Council of the World
Meteorological Organization.
2.

Applicability

Travel expenses and subsistence allowances can be paid to persons who are not staff members
of WMO only if they fall within one of the following categories:
(a)

President of WMO travelling on official WMO business (see paragraph 9);

(b)

Members of the Executive Council, except the President, attending sessions of the
Executive Council (see paragraph 10);

(c)

Presidents of regional associations travelling on official business other than for sessions
of the Executive Council (see paragraph 12);

(d)

Presidents of technical commissions; representatives of the World Meteorological
Organization attending meetings of other international organizations; members of
working groups and panels authorized to meet at the expense of WMO; experts called for
consultation or to attend planning meetings; and experts invited or engaged to carry out
studies or surveys (see paragraph 13); Presidents of technical commissions; Chair of the
Research Board, Chair of the Scientific Advisory Panel, co-Chair of the joint WMO/IOC
Collaborative Board, representatives of the World Meteorological Organization at
meetings of other international organizations; members of subsidiary bodies of the
Executive Council, other constituent bodies of WMO and the Research Board authorized
to meet at the expense of the Organization in accordance with General Regulation 31;
experts called for consultation or to attend WMO constituent body meetings on invitation
of chairs when authorized by the respective terms of reference or other meetings, as well
as seminars and conferences associated with activities authorized by a decision taken by
Congress or the Executive Council;

(e)

Principal delegates attending technical commission sessions from low-income countries;
Consultants and other persons engaged to carry out assignments within the various
programmes and activities of WMO;

(f)

Members of the Joint Scientific Com(one per country) mittee and of the Joint Planning
Staff as provided for in the WMO/ICSU agreement, and persons attending meetings of
the World Climate Research Programme;

(g)

Consultants, experts and other persons engaged to carry out assignments financed under
provisions in the Joint Climate Research Fund, in accordance with the WMO/ICSU
agreement; members of the Intergovernmental Board on Climate Services and persons
attending meetings of the Global Climate Observing System.
The scale of payments of each category is defined in the following paragraphs.

3.
(a)

General policy and conditions
Travel expenses and subsistence allowance will be borne by WMO when a journey has
been authorized by a senior official of the requesting department with authority
delegated by the Secretary-General Secretary-General. Such authorization will in all
cases be effected by means of an official and approved WMO Travel Authorization Form
duly signed by the Secretary Generalor his/her authorized representative. The Travel
Authorization Form will be issued before the journey is made unless for reason of
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urgency such a course is impracticable. In such cases the Travel Authorization Form will
be forwarded issued with a minimum of delay;
(b)

The authority regarding travel and duration of mission specified on the Travel
Authorization Form must not be exceeded without the prior permission of the SecretaryGeneral a senior official of the requesting department with authority delegated by the
Secretary-General;

(c)

The Organization will meet expenses only in respect of journeys actually accomplished
and costs actually incurred;

(d)

The travel costs to be borne by the World Meteorological Organization must normally not
exceed the cost of a return journey from the usual place of residence or duty to the place
of the meeting;

(e)

Travel shall be by the most economical and direct route, unless the necessity for travel
by other routes is officially established and approved;

(f)

If a traveller travels takes an indirect route for his/her own personal convenience,
reimbursement for expenses shall be based on the itinerary actually travelled, provided
that the travel expenses do not exceed what would have been incurred had the traveller
used the most economical and direct route or additional expenses are incurred owing to
alteration of routes, sleeping-car reservation, and so forth, receipts should be obtained
from the travel agents or transportation authority and attached to the expense claim;, as
per WMO financial liability;

(g)

Whenever possible, the travel tickets will be purchased by the Organization. When the
travel tickets are purchased by the traveller, the following conditions apply:
(i)

If there are changes to the planned official travel, the traveller is responsible for
managing any associated change, and refund requests by dealing directly with the
ticket provider and covering any extra charges related to these changes;

(ii)

Travellers are responsible for obtaining their own security and medical clearances,
and meeting the visa requirements for their approved official travel;

(b)

The conditions of travel laid down in the Staff Rules will be observed whenever
applicable;

(h)

Travel expenses and subsistence allowance include:

4.
(a)

(i)

Transportation expenses (see paragraph 4);

(ii)

Subsistence allowance during travel and, when specified, during the period at the
place of the meeting for which the travel has been authorized (see paragraph 5);

(iii)

Necessary additional expenses during travel (see paragraph 6).
Transportation expenses

Mode of travel

Transportation by air shall be the normal mode of travel at the expense of the World
Meteorological Organization. It shall be by the most economical and direct route. If prompt,
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speedy and economical transportation by air is not available, an alternative mode of
transportation most appropriate to the concept of speed and economy shall be authorized.
(b)

Class of accommodation during travel

Subject to the qualifications given in paragraph 9, travel shall be by air in economy class, or by
rail in first class. Travel by sea may be permitted subject to the overall cost to WMO not
exceeding travel by air by the most direct route (this limitation is not applicable to the
President of WMO).
The business class, where available, shall be provided for official travel on official business for
WMO President, Vice-Presidents, presidents of technical commissions and presidents of
regional associations, when a single leg journey is nine (9) hours or more and for multi-leg
journeys if the combined official travel time of the journey is eleven (11) hours or more,
including a maximum of 2 hours of connection time, provided that the journey to the next
destination resumes within 12 hours, in accordance with the WMO rules and travel policy
applicable to WMO staff.
(c)

Travel by car

In certain cases travel by private car may be permitted against reimbursement of expenses at
the rates and under the conditions specified for staff members of WMO in the Staff Rules in the
WMO travel policy.
(d)

Other means of transport

Transportation costs are reimbursable for necessary official travel by tram, taxi cab and other
usual means of conveyance. Travel expenses to and from the meeting, during the course of
the session or consultation, are included in the daily subsistence allowance.
Expenditures incurred for the means of public conveyance between the airport and other point
of arrival or departure and the place of abode or place of business shall be allowed.
The hiring of transport for more extensive use than that detailed in the foregoing two
paragraphs shall not be permitted unless such hiring is specifically authorized.
5.
(a)

Travel subsistence allowance
Definition

The travel subsistence allowance is granted to compensate the traveller for the necessary
increase in living expenses resulting from travel.
The allowance is the Organization's total contribution toward charges such as meals, lodging,
baths, fees local transportation at the place of the meeting, communication costs and minor
customary gratuities as well as any other payment made for personal services rendered,
personal telephone calls and other communication costs, laundry, cleaning, pressing of clothing
and other personal expenses.
Any expense that exceeds the allowance shall be borne by the traveller. The personal expenses
referred to above are not to be confused with the incidental expenses mentioned under
paragraph 6.
(b)

Rates of subsistence allowance
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Subsistence allowance, when payable, shall be met by a flat daily allowance. The per diem
rates of subsistence allowances are shown in paragraphs 9, 10, 12 and 13.
(c)

Computation of allowance
(i)

The full applicable rate of the daily subsistence allowance (DSA) is payable when
travellers must spend a night away from their residence. For travel other than by
car or by ship, the appropriate rates prescribed in the following paragraphs shall be
paid for each calendar day, or fraction thereof, involving an overnight stay away
from home, provided that a full day's allowance at the appropriate rate shall be
paid for the day of departure but no allowance shall be paid for the day of return to
the home, or nominal duty station. If a traveller's status or mode of travel is such
that more than one rate applies in any one day, the rate applicable to the major
portion of the day shall be paid for the entire day.

(ii)

The standard DSA shall be reduced:
(a)

By 50% if accommodation is provided by a government, other organization or
private company (including airline) at no expense to the traveller or if no
evidence of payment for the cost of the hotel is provided;

(b)

By 60% for a journey of more than ten hours and less than twenty-four hours
which does not involve a night away from the traveller’s residence;

(c)

By 100% when travellers are in flight from one location to another and for the
day on which the official travel is concluded;

(d)

In accordance with the published rates established by ICSC.

(iii)

For travel by private car, subsistence allowance shall be paid for the period for
which the journey could have been accomplished by the most direct and economical
and direct route.

(iv)

Participants may be paid a lump sum covering all official travel expenses, the
tickets, the DSA and terminal expenses or covering the DSA and terminal expenses
only. In both cases, the amount of the lump sum must not exceed 80% of the
entitlement under WMO official travel rules.

6.

Miscellaneous travel expenses

Additional necessary travel expenses may be reimbursed for excess baggage, issue of visa fees
for official travel, baggage fees charged by airlines, equivalent to the charge for one checked
bag up to 23 kg, when no free baggage allowance is offered by the airline, cost of inoculations
and vaccinations imposed by National Health Service regulations and required for official travel
and airport taxes for the approved itinerary.. telegraph and telephone spent on the official
business of the Organization, but not for insurance of personal baggage, porterage or for
personal accident insurance.
7.

Travel advances and travel claims

(a) Policy
An advance payment of up to 100% of the estimated subsistence allowance may be made to
non-staff members travelling on behalf of WMO or whose official travel is paid for by WMO.

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

467

Individuals travelling on behalf of WMO or whose official travel is paid for by WMO shall, within
two calendar weeks after completion of the official travel, submit a completed official travel
reimbursement claim, with supporting documents, including hotel invoices and boarding
passes.
Recovery of official travel advances (or “due to”) shall be initiated if an individual travelling on
behalf of WMO fails to submit a duly completed claim together with the supporting documents,
or if, on review of the claim, it is determined that the official travel advance exceeded the
amount of reimbursable official travel expenses.
A reasonable advance of funds against the estimated reimbursable travel expenses may be
made.
(b) Interpretation and conditions
An advance of funds shall be considered reasonable if not less than US$ 50 and up to 100 per
cent of the estimated reimbursable expenditures.
If, in the course of travel, the traveller has earned in subsistence allowance an amount equal
to the amount advanced, he may be advanced the balance of the estimated reimbursable
expenditures.
(c) Balances
Any balance of an advance over the certified expenses shall be refunded to the Organization.
Balances in favour of the traveller will be remitted on receipt and approval of the expense
claim.
8.

Compensation for injury or death attributable to service on behalf of the
World Meteorological Organization Insurance

Non-staff members of WMO who are authorized to travel at the Organization's expense and/or
who are receiving a DSA from WMO must ensure they are fully responsible for expenses
incurred in the event of death, illness or injury during official travel and attendance at
meetings on behalf of the Organization. They are, therefore, fully responsible for arranging life,
health, accident, as well as any other forms of insurance with an adequate level of coverage
for the duration of such meetings and events.
WMO liability is limited to the performance of services or attendance at a meeting on behalf of
the Organization, is covered by an injury and illness benefit insurance which provides a limited
coverage for medical, emergency and supplementary official travel expenses.
The following provisions for insurance during official travel apply in the event of sickness,
accident, disability or death.
In the case of non-staff members of the Organization who are authorized to travel at its
expense and/or who are receiving a daily subsistence allowance, the WMO accepts limited
responsibility for compensation in the event of death, illness or injury attributable to
attendance at meetings or to performance of services on behalf of the Organization. These
persons are therefore fully responsible for any expenses incurred as a result of events which
are not attributable to attendance at meetings or to performance of services on behalf of the
Organization and for arranging such life, health and other forms of insurance as they consider
appropriate.
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The limits of insurance coverage for compensation in the event of death, illness or injury
attributable to service on behalf of the Organization by non-staff members are set by the
extent of the coverage obtained by commercial insurance, and are currently:
(a) In case of death: US$ 120 000;
(b) In case of permanent total disablement: US$ 240 000;
(c) For partial permanent disablement: a percentage of US$ 240 000;
(d) For temporary total disablement: fixed according to the insurance policy applicable at the
time of disability.
9.

President of the World Meteorological Organization travelling on official
WMO business (including sessions of the Executive Council)

Standard of accommodation:
By rail

By sea

By air

First class (single-berth compartment for

First class

First Business class

Economy/Business class, when applicable.
travel by night)
Per diem rates of subsistence allowance during transportation and stay at the meeting place:
US$ 7 more than The standard rate of the DSA the rate for the Secretary-General laid down in
the Staff Rules of WMO for the appropriate places, as established by the United Nations.
10.

(a)

Members of the Executive Council (when travelling to attend sessions of
the Council) except the President
General

All members of the Executive Council except the President (see paragraph 9) are entitled to
reimbursement of the costs of transportation and/or to payment of subsistence allowances
during transportation for the purpose of attending sessions of the Executive Council, within the
conditions provided hereafter.
In the case of a president of a regional association being unavoidably prevented from
attending a session, the same expense may be paid for an alternate.
In exceptional cases, the same expenses will be paid to a person replacing a member, when
the latter is unable to attend.
(b)

Standard of accommodation:

By rail

By sea

By air First class

(single-berth compartment for travel by night)
Economy/Business class, when applicable.

First class
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Economy class
(subject to the overall cost not exceeding the cost of travel by air)
(c)

Subsistence allowance:
i.

A subsistence allowance will be paid for the period of transportation at per diem
rates established by the United Nations for the appropriate places, for those
members who choose to be reimbursed the cost of transportation.

A subsistence allowance for the period of attendance at the sessions of the Executive Council
will be paid, on request, in lieu of the transportation costs, (i.e. travel fares, daily subsistence
allowance during transportation, terminal expenses, etc.) under the following conditions:
• The standard rate of the DSA daily subsistence allowance as established by the United
Nations.
The rate applicable will be the prevailing United Nations rate for such an allowance;
• Payment under this Rule, consequent to the exercise of his/her option by an Executive
Council member, will automatically cancel his/her entitlement for the reimbursement of
transportation costs provided under any other Rule.
(d)

Least developed countries

Notwithstanding the above paragraphs (a), (b) and (c), both travel expenses and subsistence
allowance will be paid upon request to Executive Council members from least developed
countries (LDCs) if they are in need of such support to enable their full participation in sessions
of the Council.
The list of LDCs is established by the United Nations.
11.

Regional hydrological advisers to the presidents of the regional
associations (when travelling to attend sessions of the Executive Council)

The material arrangements for this attendance will be the same as those applicable to the
presidents of regional associations in their capacity as Executive Council members.
12.

Presidents of regional associations (when travelling on official WMO
business other than for attendance at sessions of the Executive Council)

Standard of accommodation:
By rail

By sea

By air

First class (single-berth compartment for travel by night)First class
Economy/Business class, when applicable.
Economy class
(subject to the overall cost not exceeding the cost of travel by air)
Per diem rates of subsistence allowance:
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The standard rate of the DSA, as established by the United Nations.
Rates as established by the United Nations for the appropriate places.
13.

Presidents of technical commissions; Chair of the Research Board, Chair of
the Scientific Advisory Panel, co-Chair of the joint WMO/IOC Collaborative
Board, representatives of the World Meteorological Organization at
meetings of other international organizations; members of subsidiary
bodies of the Executive Council, other constituent bodies of WMO and the
Research Board authorized to meet at the expense of the Organization in
accordance with General Regulation 31; experts called for consultation or
to attend WMO constituent body meetings on invitation of chairs when
authorized by the respective terms of reference or other meetings, as well
as seminars and conferences associated with activities authorized by a
decision taken by Congress or the Executive Council.

Standard of accommodation:
By rail

By sea

By air

First class (single-berth compartment for travel by night)
Economy/Business class, when applicable.

First class

Economy class (subject to the overall cost not exceeding the cost of travel by air)
The standard rate of the DSA, as established by the United Nations.
Per diem rates of subsistence allowance:
Rates as established by the United Nations for the appropriate places. Travel and subsistence
allowance shall not be paid by the Organization, as applicable, for the period during which the
president of the technical commission or any other of the aforesaid persons is included in the
delegation of a Member to the session of the constituent body concerned.
14.

(a)

Exceptional cases Principal delegates attending technical commission
sessions from low income countries.
General

Principal delegates from developing countries are entitled to reimbursement of the costs of
transportation and/or to payment of subsistence allowances for the purpose of attending
sessions of technical commissions within the conditions provided hereafter.
In exceptional cases, the same expenses will be paid to an alternate replacing the principal
delegate, when the latter is unable to attend.
(b)

Standard of accommodation

By rail
First class
(c)

Subsistence allowance (DSA)

By air
Economy class
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A subsistence allowance for the period of attendance at the sessions of technical commissions
will be paid, on request, in lieu of the transportation costs, under the following conditions:

(d)

(i)

The standard rate of DSA as established by the United Nations;

(ii)

Payment under this Rule, consequent to the exercise of his/her option by the
delegate will automatically cancel his/her entitlement for the reimbursement of
transportation costs provided under any other Rule.

Least developed countries

Notwithstanding the above paragraphs (a), (b) and (c), both travel expenses and subsistence
allowance will be paid upon request to the principal delegates from least developed countries
(LDCs) if they are in need of such support to enable their full participation in sessions of
technical commissions.
The list of LDCs is established by the United Nations.
15.

Exceptional cases

In the application of these rules the Secretary-General may have to use discretion in cases of
ill health.

Resolution 28 (EC-73)
WMO-IOC Collaborative Strategy
THE EXECUTIVE COUNCIL,
Recalling:
(1)

Resolution 1 (Cg-18) – WMO Strategic Plan,

(2)

Resolution 9 (Cg-18) – Joint World Meteorological Organization–Intergovernmental
Oceanographic Commission Collaborative Board,

(3)

IOC Resolution XXX-2 – Joint WMO-IOC Collaborative Board,

(4)

Resolution 65 (Cg-18) – WMO and the ocean,

Acknowledging the United Nations Decade of Ocean Science for Sustainable Development
and the successful WMO reform with the Earth system approach and new structures, including
the Commission for Weather, Climate, Water and Related Environmental Services and
Applications (SERCOM), the Commission for Observation, Infrastructure and Information
Systems (INFCOM) and the Research Board,
Acknowledging further the WMO Strategic Plan 2020–2023 and the cross-cutting nature of
ocean activities at WMO,
Takes note of the co-chairs and members of the Joint WMO–Intergovernmental
Oceanographic Commission (IOC-UNESCO) Collaborative Board (JCB), which comprises
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representatives of INFCOM, SERCOM, the Research Board and the regional associations, for
their work in developing the draft WMO-IOC Collaborative Strategy,
Having considered the recommendation of the Policy Advisory Committee included in the
report by its chair (INF. 2.5(1)/(EC-73)),
Having examined the working document in the annex to the present resolution: WMO-IOC
Collaborative Strategy,
Adopts the WMO-IOC Collaborative Strategy as per the annex to the present resolution,
subject to its parallel adoption by the 31st Assembly of IOC;
Thanks the co-chairs and members of the JCB for their efforts;
Requests the JCB to continue working across WMO and IOC to identify and promote priority
implementation actions in support of the WMO-IOC Collaborative Strategy;
Requests the Secretary-General to publish the above strategy and to provide the necessary
secretariat support for the JCB to implement;
Further requests the Secretary-General to facilitate the development of a WMO Ocean
Implementation Plan to focus on the varied ocean activities at WMO, in alignment with the
WMO Strategic and Operational Plans, and as a follow-up to the WMO Ocean Collaborative
Framework (Resolution 65 (Cg-18));
Requests SERCOM, INFCOM, the Research Board, the regional associations, the Capacity
Development Panel and any other relevant subsidiary body to identify priority implementation
actions in support of developing a draft WMO Ocean Implementation Plan;
Invites Members concerned:
(1)

To consider nationally focussed ocean activities, collaborating across multiple agencies
with a regional cooperation approach;

(2)

To contribute to the United Nations Decade of Ocean Science for Sustainable
Development 2021–2030.

Annex to Resolution 28 (EC-73)
WMO-IOC Collaborative Strategy
2022-2025
4 May 2021
copyedited 21 May 2021
for submission to IOC and WMO
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Background
1.
In 2019, the eighteenth session of the World Meteorological Congress and the 30th
session of UNESCO’s Intergovernmental Oceanographic Commission (IOC) Assembly mandated
the creation of a Joint WMO-IOC Collaborative Board (JCB). The JCB is a guidance body,
established to promote high-level collaboration and broad engagement of the relevant bodies
of the IOC and World Meteorological Organization (WMO) with the intent to work together to
advance all aspects of the value chain related to observations, prediction capabilities, data
management/access, research, global and regional services and capacity building. On behalf of
WMO and IOC, the JCB has developed this Collaborative Strategy to maintain, strengthen and
promote links among the weather, water, climate and ocean communities in order to achieve
the Visions of both IOC and WMO, building on a long history of cooperation.

Frameworks and collectively creating value
2.
Countries have made collective and synchronous commitments to disaster risk reduction,
climate action and sustainable development through the United Nations. The individual and
joint work of WMO and IOC advance this agenda “for people and planet” with essential
technical, scientific, prediction and operational support.
3.
to:

IOC and WMO are natural partners, and continued cooperation will maximize contributions
●

Advance the 2030 Agenda for Sustainable Development and many Sustainable
Development Goals (SDGs). Related to this, the United Nations Decade of Ocean
Science for Sustainable Development 2021-2030 (Ocean Decade) will create
transformative ocean science solutions to support the timely delivery of the data,
information and knowledge needed to achieve a well-functioning ocean in support
of SDGs.

●

Keep people safe and prevent and reduce disaster risk, as identified in the Sendai
Framework for Disaster Risk Reduction 2015-2030 and the International Convention
for the Safety of Life at Sea, 1960 (SOLAS 1960).

●

Prevent dangerous human-induced interference with the climate system, which is
the objective of the United Nations Framework Convention on Climate Change
(UNFCCC); reduce the risks and impacts of climate change through the Paris
Agreement; and develop and incorporate science-based climate information and
prediction into planning, policy and practice, which is the vision of the Global
Framework for Climate Services (GFCS).

●

Leave no one behind and support the unique challenges of least developed
countries, landlocked developing States and small island developing States (SIDS),
particularly through the SIDS Accelerated Modalities of Action (SAMOA) Pathway.

4.
WMO and IOC create societal benefit with value chains of observations, data
management, forecasting systems and operational services, flowing from a common
infrastructure through scientific research, assessments and policy influence. Collaboration,
co-design and co-creation will support the action of WMO Members and IOC Member States,
including through regional approaches and capacity development.

Vision
5.
The Vision in the WMO Strategic Plan 2020-2023 states that by 2030, a world will be
seen “where all nations, especially the most vulnerable, are more resilient to the
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socioeconomic consequences of extreme weather, climate, water and other environmental
events; and underpin their sustainable development through the best possible services,
whether over land, at sea or in the air”.
6.
The Vision in the IOC Medium-Term Strategy 2022-2029 is to “bring together
governments and the science community in achieving ‘The Science We Need for the Ocean We
Want’” namely a clean, healthy and resilient, productive, predicted, safe, accessible, and
inspiring and engaging ocean, where society understands and values the ocean in relation to
human wellbeing and sustainable development.
7.
The two organizations complement the desire to strengthen Members/Member States in
building their resilience and reducing risk, underpinning national and global sustainable
development. Driven by the nature of each organization, WMO emphasizes the services and
consequences linked to weather, climate and water, whereas IOC emphasizes scientific
understanding and solutions for the entire ocean realm, including a healthy ocean. The
differences are to be acknowledged but do not detract from the common elements of the
visions between the two.

Mission and objectives
8.
IOC’s mission is to “promote international cooperation and to coordinate programmes in
research, services and capacity-building, in order to learn more about the nature and
resources of the ocean and coastal areas and to apply that knowledge for the improvement of
management, sustainable development, the protection of the marine environment, and the
decision-making processes of its Member States”. The IOC high-level objectives are:
●

Healthy ocean and sustained ocean ecosystem services

●

Effective warning systems and preparedness for tsunamis and other ocean-related
hazards

●

Resilience to climate change and contribution to its mitigation

●

Scientifically-founded services for the sustainable ocean economy

●

Foresight on emerging ocean science issues.

9.
The mission of the Ocean Decade, which IOC coordinates on behalf of the United Nations
system, is “transformative ocean science solutions for sustainable development, connecting
people and our ocean”.
10. WMO’s mission is “to facilitate worldwide cooperation on monitoring and predicting
changes in weather, climate, water and other environmental conditions through the exchange
of data, information and services, standardization, application, research and training”. WMO is
the authoritative voice on the state and behaviour of the Earth’s atmosphere, its interaction
with the land and ocean, the weather and climate it produces, and the resulting distribution of
water resources. WMO’s long-term goals and strategic objectives embrace a comprehensive
Earth system approach, with a strong focus on water resources and the ocean. WMO long-term
goals include to:
●

Better serve societal needs

●

Enhance Earth system observations and prediction

●

Advance targeted research

●

Close the capacity gap on weather, climate, hydrological and related environmental
services
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●

Strategic realignment of WMO structure and programmes for effective policy and
decision-making and implementation.

11. The two organizations have a complementary mission in international cooperation, in
closely allied areas. There is commonality in their objectives with both focused on early
warning systems for hazards, understanding and monitoring parts of the Earth system,
resilience to climate change and variability, observations, research and capacity development.
Their differences lie in the thematic scope. The overlapping ocean components between the
two, with the ocean being integral to the Earth system, create the basis for a symbiotic
partnership.

Key drivers
12. WMO and IOC jointly recognize the following key societal drivers, linked to risk, economy
and sustainable development:
●

The skill of medium- and long-range weather forecasts is improved by the inclusion
of ocean data in coupled ocean and atmospheric forecast models.

●

High-impact weather, water and climate extremes have devastating consequences
for the safety of people, national economies, urban and rural environments, and
food and water security. According to the WMO-UNEP Intergovernmental Panel on
Climate Change (IPCC), these extremes are expected to occur with greater
frequency and/or intensity as greenhouse gas concentrations continue to rise.

●

Climate variability and change impact many elements on which human well-being
depends. They modify patterns of rainfall and drought, sea level, and coastal
erosion. Temperature changes and ocean deoxygenation and acidification add
stress to ecosystems and impact goods and services they provide.

●

Coastal development continues at a rapid pace, increasing society’s exposure to
and risk from ocean-related hazards.

●

The OECD estimates that the ocean economy generated US$1.5 trillion in 2010
and, depending on climate change pathways, has the potential to outperform the
growth rate of the global economy. Ocean, weather, climate and water knowledge
and information are all essential for generating profits, jobs, protecting livelihoods
and developing the ocean economy in a sustainable manner.

●

The ocean is a potential source of solutions for climate change mitigation and for
many dimensions of a sustainable ocean economy. Climate services can add
significant value to the efficiency of integrated ocean management.

Overarching opportunities
13. IOC and WMO already have a strong history in partnership. Building on this, there is
opportunity to strengthen the partnership in existing and emerging activities and within the
context of an Earth system approach, responding to societal drivers. Rapid progress in science
and technology provides the opportunity for WMO and IOC to work collaboratively to improve
interdisciplinary services and make them more accessible to developing countries. Advanced
weather, water, ocean and climate services contribute to timely and effective planning and
decision-making, resulting in greater socioeconomic benefits.
14. Furthermore, as new forms of measurement and new uses for those measurements
emerge, IOC Member States’ and WMO Members’ reliance on our organizations for this
information will only increase. Jointly advancing the global observation and numerical weather,
ocean and climate prediction systems, incorporating new technological developments, will
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provide a foundation for efficiently addressing the increasing requirements for impactful
decisions related to a wide range of applications from public safety and transport to
agriculture, energy, health and water resource management.

Figure: Value chains (blue), feedback cycles (green), and enablers (orange) across meteorological and
oceanographic infrastructure, service delivery and science-policy interfaces covered in this collaborative
strategy. Working strategically together can make the infrastructure more integrated, interoperable and
seamless, strengthen operational services, promote innovative cross-disciplinary research and transform
science-policy interfaces (red).
Ultimately, they will improve societal outcomes related to weather, climate, disasters, the economy,
climate action and sustainable development.

15. The figure above depicts the two types of value chains from a common infrastructure of
observations, data management and prediction, including a branch with operational service
delivery and another branch addressing the science-policy interface. Reinforcing these value
chains across WMO and IOC communities will lead to improved societal outcomes. This will
depend as well on interaction with users, evaluating the value chains and co-designing
responsive changes. Enablers across the meteorological and oceanographic spaces include
research and development that leads to both operational and policy-relevant advances, the
promotion of standards and best practice, taking appropriate regional approaches and building
the capacity of all Members and Member States to engage for their own national and regional
benefits.
16. Through this WMO-IOC Collaborative Strategy, a strengthened partnership is envisaged,
which would bring IOC and WMO closer together in delivering mutual benefits to both Members
and Member States. This implies a greater Earth system approach, with integrated observing
systems, interoperable data and information systems, seamless forecasting and prediction
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systems, strengthened operational services, innovative and cross-disciplinary research and
transformative scientific input into policy processes.

Approaches
17.

WMO and IOC should collaborate on the following six approaches:
1.

Communicate and engage for mutual strategic reinforcement

18. Acknowledging the common goals of the two agencies and the urgent need to raise the
awareness of the scientific and technical approaches IOC and WMO can bring to solving
societal challenges, including to national and global stakeholders, policy and decision makers
and the broader public, WMO and IOC should strengthen collaboration in communication to
common stakeholders. Fortifying the Earth system approaches already carried out in joint IOC
and WMO representative agencies at the national level – emphasizing shared objectives –
would be beneficial. Fostering internal communication amongst WMO and IOC expert networks
is also important for improved collaboration and building a shared and engaged community.
Where successes are observed, IOC and WMO together should create conditions to replicate
these and scale them up. Providing advocacy for, and learning from, each other is also
encouraged. Doing so would enable strategic and mutual reinforcement of the collaborative
WMO and IOC activities and interests.
2.

Develop standards and best practices

19. To ensure the maximum impact in delivering outcomes for societal benefit, IOC and WMO
should create and maintain an approachable, robust and complementary set of standards and
best practices. WMO and IOC should encourage the development and publication of best
practices and the identification of gaps in this material, and take advantage of the mandatory
WMO regulatory framework, where appropriate. Coordinating IOC and WMO data policies will
bring mutual benefit.
3.

Meet service needs and respond to change

20. Recognizing that both WMO and IOC are working to develop new and strengthen existing
service delivery and skill, for multiple benefits across the value chain, both agencies should
collaborate in identifying and monitoring the user requirements, to ensure relevance and
response to change. Important components of this would include the co-design and building of
sustained observing, data, and prediction infrastructures, research projects and services,
promoting the transfer of technology and information. Conditions for innovative approaches
should be fostered. Evaluating and monitoring improvements, while seeking regular feedback
from users, is crucial.
4.

Support and leverage priority/complementary initiatives in the value chain

21. At the core of the ocean collaboration between IOC and WMO, it is vital for both agencies
to support and leverage priority and complementary initiatives along the value chain. In this
regard, strengthened collaboration across the value chain will boost the intent for a seamless
end-to-end research to operations system that delivers tangible and effective outcomes. In
addition, closing the gap between the complementary work of the agencies would enhance
benefits to users and stakeholders. Considering the full value chain, some key flagship
initiatives for targeted focus include:
●

Research: Foster collaborative innovation from both the WMO and IOC communities
on ocean-atmosphere coupling and exchange to support advances across the broad
range of weather, climate and ocean science for sustainable development.
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●

Observations: Collectively identify and support the observations (including both
satellite and in-situ) with highest impact for mutually aligned service requirements
and delivery, supporting optimal network design, while strengthening the
international alliances to sustain ocean observing systems, linking in research and
operational efforts.

●

Data management: Coordinate outreach within IOC and WMO communities to
identify requirements for use and provision of data and information around the
delivery of tailored services and products of mutual concern. This would include
identifying gaps, aligning data policies, building a common strategy, driving
widespread provision and uptake of data across a broad sector of stakeholders, and
engaging Members and Member States for developing joint data projects.

●

Predictions: Identify priority Research to Operations and Operations to Research
(R2O and O2R) actions as projects jointly agreed upon by the research and
operational communities, focusing on thematic joint areas like high-impact marine
weather, sub-seasonal to seasonal (S2S) and polar prediction projects, including
their co-design, based on user needs and research advances.

●

Services: Create a framework to globally address coastal inundation, marine
environmental emergencies, and hazardous maritime and coastal weather events
into a multi-hazard early warning system that enables users to access authoritative
and accurate forecasts and early warnings at sea and along the coast. Enable better
management of the risks of climate variability and change and adaptation to
climate change through climate information, user interfaces and services.

22. Regarding the existing formal co-sponsored initiatives of WMO and IOC: Global Ocean
Observing System (GOOS), Global Climate Observing System (GCOS) and World Climate
Research Programme (WCRP); it is important to continue strengthening them in the context of
this strategy, in conjunction with the other co-sponsors.
23. Monitoring and evaluating the availability of more and timely observations, data,
forecasts, and services to both meteorological and ocean agencies would be important to
measure the success of this approach.
24. Motivated by the framework of the Ocean Decade, co-design and/or extend existing
projects for high-value outcomes in weather, climate and disaster risk reduction (including with
a focus on coastal zones and polar regions); responding to the research, observing and data
infrastructure challenges; and when possible, exploring cross-cutting projects.
5.

Cooperate in capacity development where there is mutual benefit

25. Capacity development, training and transfer of technology is a key element underpinning
both WMO’s and IOC’s overlapping interests, output and beneficiaries. In areas of mutual
interest, both Member and Member States would significantly benefit from joint capacity
development and training initiatives. Particular attention should focus on joint IOC and WMO
national agencies to reduce the number of duplicated activities. Closer cooperation between
existing training and capacity development initiatives and infrastructure is needed – including,
for example, between WMO Regional Training Centres and IODE Training Centres. Small island
developing States (SIDS) and least developed countries with large coastal communities and a
reliance on the marine economy should be prioritized.
6.

Take joint regional approaches

26. Despite IOC and WMO regional structures not matching perfectly in a geographic sense,
to strengthen partnerships between WMO and IOC and a broader community of stakeholders
with a common interest, there is an advantage to addressing regional considerations. These
can be met by the objectives within each component of the value chain, as well as in capacity
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development. Existing useful regional frameworks should also be utilized (e.g. Regional
Climate Centres, Regional Climate Outlook Forums (RCOFs) and the GOOS Regional Alliances,
among others) and regional bodies should work together to advance common objectives.
Ideally, this would be synthesized into an overarching regional statement on working together,
with references to specific regional priorities and strategies, as well as cooperation between
regions with comparable characteristics. Coordination and follow-up between IOC and WMO
regional offices intra-region is essential. Partnership could also be strengthened through WMO
and IOC regional offices reaching between regions and providing regular feedback to IOC and
WMO headquarters and technical bodies.
27. Implementing these approaches will require targeted action, for which the JCB will play
an overarching guidance and catalytic role.

ANNEX
List of Acronyms

GCOS

Global Climate Observing System

GOOS

Global Ocean Observing System

IOC

Intergovernmental Oceanographic Commission

IPCC

Intergovernmental Panel on Climate Change

JCB

Joint WMO-IOC Collaborative Board

O2R

Operations to Research

ODIS

Ocean Data and Information System

OECD

Organisation for Economic Co-operation and Development

R&D

Research and development

R2O

Research to Operations

S2S

Sub-seasonal to Seasonal Prediction Project

UNEP

United Nations Environment Programme

WCRP

World Climate Research Programme

WMO

World Meteorological Organization

Resolution 29 (EC-73)
Revised terms of reference of the Climate Coordination Panel
THE EXECUTIVE COUNCIL,
Recalling:
(1)

Resolution 20 (Cg-18) – WMO contributions to the provision of climate information
and services in support of policy and decision-making,
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(2)

Resolution 21 (Cg-18) – Implementation of the Global Framework for Climate
Services,

(3)

Resolution 4 (EC-71) – Climate Coordination Panel,

(4)

Decision 9 (EC-72) – Operationalization of objective seasonal forecasts and tailored
products on sub-regional scales,

(5)

Resolution 12 (EC-72) – Rules of procedure for the non-constituent bodies
established by Cg-18 and EC-71,

Having considered the recommendations of the Climate Coordination Panel (CCP) and the
Technical Coordination Committee (TCC),
Approves the revised CCP terms of reference (ToR) as provided in the Annex 1 to the present
resolution;
Endorses the establishment of three subsidiary bodies with membership and terms of
reference as provided in Annex 2, Annex 3 and Annex 4 to the present resolution;
Requests CCP to continue to explore the mechanisms to enhance the visibility, effectiveness
and implementation of the Global Framework for Climate Services (GFCS), including the
feasibility of co-sponsorship of GFCS, to initiate preparation of an implementation plan for
GFCS post-2022, and to keep the Executive Council (EC) informed of the progress through
reports in subsequent sessions.
Note: The present resolution replaces Resolution 4 (EC-71), which is no longer in force.

Annex 1 to Resolution 29 (EC-73)
Terms of Reference of the Climate Coordination Panel (CCP)
1.

General Mandate

(1)

Support the Technical Coordination Committee (TCC) in the coordination of the delivery of
the climate-related WMO Strategic Plan goals and objectives;

(2)

Oversee the implementation of the Global Framework for Climate Services (GFCS), in
close cooperation with the GFCS Partners Advisory Committee (PAC);

(3)

Coordinate WMO contributions to the GFCS, guided by the country-focused results-based
framework for WMO contributions to the GFCS;

(4)

Facilitate a full value chain country-level delivery of climate services to priority climatesensitive sectors and documentation of associated socio-economic benefits, in cooperation
with development partner organizations;

(5)

Coordinate WMO contributions to the provision of services in support of high-level,
climate-related, United Nations policy processes and joint action;

482

(6)

2.

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

Align and coordinate contributions of constituent programmes of the World Climate
Programme (WCP), in particular the co-sponsored Global Climate Observing System
(GCOS) and the World Climate Research Programme (WCRP).
Specific Terms of Reference

(1)

Identify WMO Member priorities for climate services, National Meteorological Service
(NMS) and National Hydrological Service (NHS) priorities and needs, and those of relevant
partner activities and programmes;

(2)

Coordinate the collection and development of requirements for climate information,
products and services, and for underpinning research, across priority sectors and partner
organizations, and WMO contributions to addressing such requirements;

(3)

Define the strategy, priorities and objectives for the implementation of the GFCS through
the GFCS implementation plan, including its targets, and periodically update it, as
required, and guide and monitor implementation;

(4)

Support the TCC in aligning and coordinating work plans for the achievement of the
climate-related WMO Strategic Plan goals and objectives amongst technical commissions,
WMO programmes and relevant co-sponsored programmes, with particular attention to
climate interactions with weather and hydrology;

(5)

Provide guidance for the development of climate services-related projects and ensure
coordination of WMO contributions to such projects, in close coordination with GFCS
partner organizations in the case of GFCS-related activities;

(6)

Facilitate coordination among the National Meteorological and Hydrological Services
(NMHSs), Regional Climate Centres (RCCs), Regional Economic Communities, and other
regional entities (such as regional development banks and United Nations organization
regional offices), for the development and implementation of the GFCS at the regional and
national levels, as well as the associated plans for climate services, to identify regional
needs, priorities and gaps, and contribute to regional sector-specific user interface and
policy platforms to co-develop products meeting user needs, evaluate the quality and
usefulness of the services provided, and obtain and act on user feedback;

(7)

Coordinate and facilitate the sharing of knowledge and information on the implementation
of climate services across countries, regions and partner organizations;

(8)

Coordinate and facilitate the integration of WMO Members’ and partners’ input into WMO
and GFCS flagship products, including the WMO state of the climate report, greenhouse
gas bulletins, GCOS reporting on the status of global observing systems for climate and
on implementation needs, and GFCS reporting on the global status of climate services,
inform Members of opportunities to review and comment on the Intergovernmental Panel
on Climate Change (IPCC) assessment and special reports, and integrate IPCC findings
into WMO and GCOS assessments;

(9)

Align and facilitate the integration of WMO co-sponsored programmes’, and GFCS inputs
into high-level climate-related policy processes, including through support to the IPCC;

(10) Contribute through an effective coordination with the Research Board to the identification
of knowledge and data gaps across the climate services value chain and the facilitation of
targeted research to fill knowledge gaps and improve the coverage of peer-reviewed
scientific literature, and facilitate access to data and improved model outputs by the
international research community;

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

483

(11) Coordinate WMO and co-sponsored programmes’ capacity development support to
Members for the implementation of the GFCS and climate-related policies, in close
cooperation with the Capacity Development Panel (CDP);
(12) Facilitate and develop the synergy among the GFCS, Regional Frameworks for Climate
Services and National Frameworks for Climate Services so as to ensure uniform
implementation of the GFCS.
3.

Composition

The CCP will consist of:
(1)

Presidents of regional associations, supported by the chairs of the relevant regional
association bodies dealing with climate and the GFCS;

(2)

Presidents or vice-presidents of technical commissions;

(3)

Representative(s) of the Research Board and chairs of oversight bodies of the WCRP and
GCOS;

(4)

Representatives of organizations representing pillars and priority areas of the GFCS, as
well as other organizations actively involved in the funding and implementation of the
GFCS;

(5)

Representative(s) of the GFCS PAC;

(6)

Representative(s) of the Hydrological Coordination Panel (HCP);

(7)

Representative(s) of the CDP;

(8)

Representatives of the operational WMO entities of the Climate Services Information
System (CSIS) – including relevant Global Producing Centres, RCCs, NMHSs – the Coupled
Model Intercomparison Project International Project Office and other relevant
organizations, programmes, initiatives and regional bodies and structures dealing with
various climate timescales with whom cooperation and coordination is needed – through,
inter alia, Regional Climate Forums and other forums, to strengthen GFCS implementation
and WMO contributions to the provision of policy- and decision-supporting climate
information and services through increased coherence and effectiveness.

Members of the IPCC Bureau and Executive Committee may be invited to present IPCC
products.

Annex 2 to Resolution 29 (EC-73)
Global Framework for Climate Services Partner Advisory Committee (GFCS
PAC) Terms of Reference and Membership
1.

Preamble

Resolution 21 (Cg-18) - Implementation of the Global Framework for Climate Services, decided
to continue the GFCS PAC as appropriate, under the remit of the CCP and requested the
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Executive Council (EC) to amend the Terms of Reference (ToR) of the GFCS PAC in
consultation with its member organizations, as appropriate.
Cognizant of the ToR of the CCP and the specific items relevant for the GFCS in Resolution 4
(EC-71) - Climate Coordination Panel, the GFCS PAC established a task team which looked into
the potential functions of the PAC, out of which the following recommendations for the ToR of
PAC are put forward for the consideration of the CCP.
2.

Terms of Reference

(1)

Promote the full value chain delivery of climate services to the priority sectors of the GFCS
and facilitate sharing of information on targets or indicators of activities carried out by
partner organizations;

(2)

Promote methods, training, tools and projects on climate services and facilitate the
development of guidance on how climate services can inform decision-making and early
action in at-risk communities as well as major processes and agendas, e.g., Nationally
Determined Contributions (NDCs), National Adaptation Plans (NAPs);

(3)

Provide a platform for engagement, sharing of information on partner initiatives,
convening alliances and high-level strategic discussions to overcome fragmented
implementation of activities at global, regional and national levels;

(4)

Facilitate the identification of high-priority tailored products in the priority areas of the
GFCS at global, regional and national levels, and priorities gaps and needs based on the
requirements for data, products and services, as well as on knowledge gaps and needs for
underpinning research, across the climate services value chain;

(5)

Facilitate the identification of projects and activities critical for advancing implementation
of climate services in the priority areas and identification of partners activities that could
be linked and leveraged to enhance outcomes;

(6)

Provide a mechanism for enhancing the visibility of climate services and for broadening of
the stakeholder network to transaction brokers, philanthropies, investors who influence
the choice and actions of countries and communities;

(7)

Facilitate the identification of areas of climate services development which could benefit
from an international effort for standardization;

(8)

Provide recommendations and facilitate the documentation of what constitutes best
practices in climate services development and application and the respective sharing of
knowledge and information across regions, countries and partner organizations
(stakeholders);

(9)

Contribute to the systematic assessment and documentation of socio-economic benefits of
climate services.

3.

Mode of operation

The GFCS PAC shall work as a structured network. It shall meet up to two times per year, with
the meeting preceding the meeting of the CCP occurring at least two weeks before the CCP
meeting.
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The GFCS PAC members shall designate its Chair and Vice-Chair, who shall act as its
representative, together with additional members, vis-à-vis the CCP, and replace them as may
be required under the circumstances.
The duties of the Chair of the PAC, and Vice-Chair when acting as GFCS PAC representatives,
shall be:
(1)

To guide and coordinate the activities of the GFCS PAC;

(2)

To engage GFCS PAC, as appropriate, in consultations and meetings as may result from
decisions of the CCP;

(3)

To ensure that the activities of the GFCS PAC are in accordance with its Terms of
Reference;

(4)

To submit a consolidated report on the activities of the GFCS PAC and present its views to
the CCP at its sessions.

4.

Membership

Membership to the GFCS PAC is open to United Nations organizations, non-UN international
organizations, international organizations, international development partners, and international
non-governmental organizations in strict compliance with WMO policies and regulations.
The Chair of the GFCS PAC may invite experts to participate in sessions or meetings of the
GFCS PAC as observers.
The GFCS PAC may establish task teams for particular purposes, which shall be abolished after
completion of the task.
Under the supervision and guidance of the WMO Secretary-General, the WMO Secretariat shall
register the partner organizations willing to be members of the GFCS PAC as well as experts
invited by the Chair of the PAC as observers, and maintain this register up-to-date.
5.

Reporting Mechanism

The GFCS PAC will report to the Chair of the CCP and request the inclusion of its report as an
INF. Doc. to CCP meetings.

Annex 3 to Resolution 29 (EC-73)
Mechanism for WMO Contributions to the Global Framework for Climate
Services (GFCS)
1.

Preamble

Through Decision 9 (EC-72), the Executive Council (EC) endorsed a comprehensive proposal on
operationalization of objective seasonal forecasts and tailored products on sub-regional scales
with country-level service delivery. The Decision recognizes that the data and products
exchange practices and procedures strengthened and enhanced for operationalizing objective

486

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

seasonal forecasts and associated tailored products will promote further operationalization of
the Climate Services Information System (CSIS) on sub-regional scales in support of countrylevel service delivery overall. Over the longer term, therefore, the Decision will promote greater
operationalization of tailored products and services on multiple timescales, including based on
historical data and climate monitoring, sub-seasonal and annual to decadal, and climate change
timescales.
The proposal in Decision 9 (EC-72) was an outcome of sustained engagement by regional
associations and technical commissions and other bodies through a series of meetings of the
Mechanism for WMO Contributions to the GFCS established through Decision 16 (EC-68). In
identifying the Regional Climate Outlook Forums as a key platform, the Mechanism also
developed a climate services checklist that is now being used by Members to identify the
capacities needed to strengthen climate services implementation. Additional uses of these data
include for providing targeted support for Member capacity development assistance and for
monitoring implementation. Results are presented annually in state of climate services reports
prepared by WMO and partners through the GFCS at the invitation of the Conference of the
Parties serving as the meeting of the Parties to the Paris Agreement.
Continuation of the Mechanism for WMO contributions to the GFCS as a subsidiary body of the
CCP will promote continued interaction among the entities needed to implement the Decision
and track its results and outcomes.
2.

Terms of Reference

Coordinate WMO contributions to the GFCS in line with Decision 9 (EC-72).
3.

Mode of operation

The Mechanism for WMO contributions to the GFCS will convene at least annually using virtual
technology to the extent possible. The mechanism Chair is the Chair of the CCP or a chair
designated by her/him or elected by the CCP members.
4.

Membership

Open-ended group of representatives from bodies identified in the annex to Decision 9 (EC-72)
and WMO centres, NMHSs, and partner organizations regularly engaging in regional climate
forums.
5.

Reporting Mechanism

The Mechanism for WMO contributions to the GFCs will report to the Chair of the CCP and
request the inclusion of its report as an INF./Doc. to CCP meetings.

Annex 4 to Resolution 29 (EC-73)
Climate Policy Advisors
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Preamble

WMO supports climate policymaking by providing authoritative information relevant to climate
change mitigation, adaptation and support needed for effective implementation of relevant
measures. WMO draws from the best available scientific expertise from the NMHSs and
academia of its Members and international centres, partner organizations.
The eighteenth session of the World Meteorological Congress (Cg-18), by adopting Resolution
20 (Cg-18) - WMO Contributions to the Provision of Climate Information and Services in
Support of Policy and Decision-making, has established a CCP for coordination of WMO
contributions to the provision of policy-and-decision-supporting climate information and
services. In the same lines, the seventy-first session of WMO Executive Council (EC-71) in
Annex to Resolution 4 (EC-71), has highlighted the necessity for coordination of WMO
contributions to high-level climate policy agenda. As a CCP subsidiary body, the Climate Policy
Advisors will make recommendations on WMO involvement in high-level climate policy agenda,
including the United Nations Framework Convention on Climate Change (UNFCCC) and the Paris
Agreement as well as climate-related aspects of the Sendai Framework for Disaster Risk
Reduction, Sustainable Development Goals, and other high-level climate policy processes.
2.

Terms of Reference

(1)

Coordinate WMO contributions to the provision of services in support of high-level,
climate-related, United Nations policy processes and joint action through coordination of
recommendations directly to the CCP and its subsidiary bodies, such as the GFCS PAC, to
Members, such as through the key messages sent to Members by the Secretary-General,
and through WMO engagement and submissions to UNFCCC and other policy processes;

(2)

Identify strategies to enhance the visibility and utility of the flagship products of WMO –
such as the annual global and regional climate reports, greenhouse gas bulletin, state of
climate services report and those of its co-sponsored programmes – in the United Nations
system and high-level science-policy forums;

(3)

Make recommendations to harmonize and mainstream the timing of the release and
approach of the WMO reports/products with the IPCC assessment cycles and UNFCCC
calendar of events;

(4)

Underpin and support the translation of scientific information into actions and solutions for
the Parties to the UNFCCC;

(5)

Advise on how NMHSs can assist in addressing the knowledge and information gaps and
needs of Parties to improve the WMO full value chain climate service delivery, from
observing systems and data analysis to provision of sector-specific climate information;

(6)

Advise on the latest approaches and requirements identified at the UNFCCC negotiation
process relevant to research and information needs for availing of the best available
science.

3.

Mode of operation

The Climate Policy Advisors will meet once in a year, at least two weeks before the meeting of
CCP and at least two months in advance of the UNFCCC Conference of Parties (COP) sessions,
to ensure that its recommendations will be available for both mentioned purposes.
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4.

Membership

The Climate Policy Advisors will have an open-ended membership to be selected among from
active and knowledgeable representatives from NMHSs who participate in climate-related
aspects of the 2030 Agenda for Sustainable Development and Sendai Framework for Disaster
Risk Reduction policy processes and/or who regularly attend the UNFCCC COP sessions as a
national delegate, are members of the UNFCCC constituted bodies, and have updated
information on other climate-related science-policy aspects at the intergovernmental level,
including the United Nations system. Related UNFCCC Secretariat staff members, and
Secretariats for other United Nations processes, will be invited to provide the meeting with upto-date information.
Further consultation will be made on how the Chair and a Vice-Chair should be nominated.
5.

Reporting Mechanism

The Climate Policy Advisors will report to the Chair of the CCP and request the inclusion of its
report as an INF./Doc. to CCP meetings.

Resolution 30 (EC-73)
Executive Council Panel on Polar and High-mountain Observations,
Research and Services
THE EXECUTIVE COUNCIL,
Recalling
(1)

Resolution 1 (Cg-18) –WMO Strategic Plan,

(2)

Resolution 48 (Cg-18) – Key directions of the Polar and High-mountain Agenda for the
next WMO financial period (2020–2023),

(3)

Resolution 49 (Cg-18) – Antarctic Observing Network,

(4)

Resolution 6 (EC-71) – Executive Council Panel of Experts on Polar and High-mountain
Observations, Research and Services,

(5)

Resolution 12 (EC-72) – Rules of procedure for the non-constituent bodies established by
Cg-18 and EC-71,

(6)

Resolution 7 (INFCOM-1) – Global Cryosphere Watch Advisory Group,

Having examined the final report of the tenth session of the Executive Council Panel of
Experts on Polar and High-mountain Observations, Research and Services (EC-PHORS-10),
(EC-73/INF. 2.5(10)),
Having considered the recommendations of the Technical Coordination Committee (TCC) and
of the Policy Advisory Panel (PAC),
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Having further considered that the Executive Council Panel on Polar and High-mountain
Observations, Research and Services (EC-PHORS) has operated under the general terms of
reference of regional associations with regards to WMO activities in Antarctica, as in Annex II
of Basic Documents No. 1 (WMO-No. 15), since first being established in 2007,
Welcomes the Call for Action of the WMO High Mountain Summit (2019);
Welcomes the commitment of the Commission for Observation, Infrastructure and
Information Systems (INFCOM) to integrate in its work programme the Global Cryosphere
Watch (GCW) and the observations and data in polar and high-mountain regions, including
Antarctica, and to ensure that GCW provides linkages across the value chain with other WMO
structures;
Takes note that the Polar Prediction Project of the World Weather Research Programme
(WWRP), promoting cooperative international research enabling the development of improved
weather and environmental prediction services for the polar regions, will conclude with a
consolidation phase in 2022;
Approves revised terms of reference for EC-PHORS as provided in the annex to the present
resolution;
Requests INFCOM, the Commission for Weather, Climate, Water and Related Environmental
Services and Applications (SERCOM) and the Research Board to integrate in their respective
work programmes the technical, operational, and research priorities and activities previously
under the remit of EC-PHORS;
Further requests INFCOM, SERCOM and the Research Board to develop together a roadmap
for science-to-services from the WWRP Polar Prediction Project, leading to the integration of its
outcomes via the Global Data-processing and Forecasting System (GDPFS) and for identifying
new research priorities, including by contributing to the vision to be developed by the Science
Advisory Panel;
Requests EC-PHORS:
(1)

To submit to the Executive Council recommendations on an effective role to oversee,
coordinate and monitor how polar and high-mountain observations, research, services
and policies are developed and implemented within and externally to WMO to ensure that
WMO continues to play a meaningful role in these matters;

(2)

To submit to the Policy Advisory Committee (as per the schedule in EC-73/Doc. 5.3)
recommendations informing the WMO strategic objectives for 2024–2027 on specific
priorities for polar and high-mountain regions as developed with input from other WMO
bodies and reflecting the necessary strategic engagements;

Invites Members:
(1)

To nominate candidates for membership in EC-PHORS in accordance with their polar
(Arctic, Antarctic) and high-mountain strategic priorities and goals;

(2)

To contribute to the development of EC-PHORS strategic recommendations to the
Executive Council and the Policy Advisory Committee by reflecting their Arctic, Antarctic
and high-mountain priorities, aligned with the WMO strategic goals;

Authorizes the President, following the nomination of candidates for membership in ECPHORS, to appoint Members' experts as members of the Panel on behalf of the Executive
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Council in accordance with General Regulation 8(5) on the recommendation of the co-chairs of
EC-PHORS;
Requests the Secretary-General:
(1)

To formally invite the WMO partner organizations indicated in point 3(6) of the EC-PHORS
terms of reference to participate in EC-PHORS as members and to designate
representatives;

(2)

To engage Members and partners on the work and the evolution of the role of ECPHORS;

(3)

To provide the necessary support to the activities of EC-PHORS, ensuring that these are
well coordinated with the relevant activities of other WMO bodies;

(4)

To publish revised terms of reference in Annex B to the Rules of Procedure for the
Executive Council (WMO-No. 1256).

Note:

This resolution replaces Resolution 6 (EC-71), which is no longer in force.

Annex to Resolution 30 (EC-73)
Executive Council Panel on Polar and High Mountain Observations, Research
and Services (EC-PHORS)
Terms of Reference
1.

General Mandate

(1)

Operate under the general terms of reference of regional associations regarding the WMO
activities in Antarctica, as in Annex II of Basic Documents No. 1 (WMO-No. 15);

(2)

Foster the engagement of WMO with the Arctic Council and its Working Groups, and with
the Antarctic Treaty and its Committee for Environmental Protection and liaise between
these and the WMO bodies with respect to polar observing systems and services;

(3)

Engage WMO bodies, and in particular INFCOM, SERCOM and the Research Board, to
achieve the integration in their respective work programmes of research, technical and
operational priorities and activities specific to polar and high-mountain regions, as
identified in Resolution 48 (Cg-18);

(5)

Promote and monitor Member relevant developments from international bodies with
established activities in polar and high mountain regions, e.g. on improving observations,
data exchange and predictive capability in these regions, and facilitate engagements with
WMO bodies in support of the delivery of the WMO Strategic Plan objectives in polar and
high mountain regions;

(6)

Facilitate the engagements of early career scientists in the delivery of WMO results for
polar and high mountain regions, including in collaboration with the Association of Polar
Early Career Scientists (APECS).

2.

Specific Terms of Reference
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(1)

In collaboration with the representatives of INFCOM, SERCOM and the Research Board,
develop a set of guiding principles for the high-level strategic, advocacy, partnership, and
governance of activities for polar and high-mountain regions, including a coordinating
role through the Executive Council;

(2)

In collaboration with SERCOM, support the integration of polar and high-mountain
service-related components of EC-PHORS, particularly of Polar Regional Climate Centre
networks (PRCC) and of the associated polar Regional Climate Outlook Forums (RCOFs),
including regarding the sharing of responsibilities between SERCOM and INFCOM;

(3)

Provide support to the Arctic Regional Climate Centre network (ArcRCC-Network) on its
efforts to obtain WMO designation and to conduct a “lessons-learned” study on its
development and implementation and the engagement of relevant sectors and
stakeholders across multiple regional associations, as a component of the transition to
relevant WMO bodies;

(4)

Explore a Member-driven WMO coordination mechanism for Antarctica, offering
communication and coordination benefits similar to regional associations, based on the
concept jointly developed with the Study Group on Cryosphere Crosscutting Functions
(SG-Cryo) of INFCOM, with considerations to its structure and its alignment in the WMO
structure;

(5)

Foster the engagement between the Research Board, INFCOM and SERCOM for
developing together a roadmap for science-to-services from the Polar Prediction Project
of WWRP, leading to the integration of its outcomes via GDPFS and on identifying new
research priorities, including by contributing to the vision to be developed by the Science
Advisory Panel;

(6)

Foster the development of a roadmap for the integration by WMO bodies of
recommendations addressing the WMO relevant actions of the Call for Action of the WMO
High Mountain Summit, as prepared by SG-Cryo of INFCOM;

(7)

Take stock of gaps and specific needs of Members in polar and high mountain regions
and of mechanisms to address them, accounting for regional differences, e.g. Arctic vs
Antarctic vs high-mountain regions;

(8)

Prepare for submission to the Executive Council recommendations on an effective role to
oversee, coordinate and monitor how polar and high-mountain observations, research,
services and policies are developed and implemented within and externally to WMO, to
ensure that WMO continues to play a meaningful role on these matters;

(9)

Prepare for submission to the Policy Advisory Committee recommendations informing the
WMO strategic objectives for 2024-2028 on specific priorities for polar and high mountain
regions developed with input from other WMO bodies and reflecting the necessary
strategic engagements.

3.

Composition

The EC-PHORS will consist of a maximum of twenty-five core members representing WMO
Members, WMO bodies, and WMO partners, reflective of their polar (Arctic, Antarctic) and highmountain strategic priorities, at global and regional level, aligned with the WMO strategic
objectives, including:
(1)

Nominated representatives of WMO Members;
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(2)

Presidents and/or vice-presidents of technical commissions, or their representatives;

(3)

Representative(s) of the Research Board;

(4)

Chair of the Hydrological Coordination Panel or a designated representative;

(5)

Chair of the Study Group on Cryosphere Crosscutting Functions (SG-Cryo) and the Chair
of the Global Cryosphere Watch Advisory Group (GCW-AG) of INFCOM;

(6)

WMO partner organizations:
The WMO partners to be invited to participate as members of EC-PHORS are, but not
limited to, the Arctic Council relevant Working Groups (for example the Arctic Monitoring
and Assessment Programme and the Protection of the Arctic Marine Environment), the
International Science Council and the International Union of Geodesy and Geophysics
relevant bodies (for example, the Scientific Committee on Antarctic Research, the
International Arctic Science Committee, the International Association of Cryospheric
Sciences, the Antarctic Treaty Consultative Meeting, the International Hydrographic
Organization, the Council of Managers of National Antarctic Programmes, the Mountain
Research Initiative, the Third Pole Environment programme, the International Centre for
Integrated Mountain Development, the Intergovernmental Oceanographic Commission of
UNESCO, the Group on Earth Observations, and the Association of Polar Early Career
Scientists.

The Panel may establish time-bound substructures, as needed, for the discharge of specific
tasks during the period between sessions within its specific terms of reference.
4.

Process for appointment of members nominated by WMO Members

(1)
The Secretary-General will advise WMO Members of the opportunity to nominate
candidate for consideration by the Executive Council as members of EC-PHORS, at a level
reflective of their polar (Arctic, Antarctic) and high-mountain strategic priorities;
(2)
Based on the expressions of interest received, the Secretary-General will prepare in
consultation with co-chairs, a prioritized list of candidates for members of EC-PHORS; the
recommendation for membership will be submitted to the Executive Council (or to the
President of WMO in the inter-sessional period) by EC-PHORS co-chairs;
(3) The Executive Council will appoint members of the Panel based on the recommendation
from EC-PHORS co-chairs. The Council will authorize the President to fill any positions that
become vacant during the intersessional period.
5.

Working Procedures

The EC-PHORS Panel shall apply rules of procedure defined in Annex B to the Rules of
Procedure for the Executive Council (WMO-No. 1256).
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Resolution 31 (EC-73)
Financial statements of the World Meteorological Organization for the year
2020
THE EXECUTIVE COUNCIL,
Noting Article 14 and 15 of the Financial Regulations,
Having considered the statement of the Secretary-General on the financial statements of the
Organization for the year ended 31 December 2020, the report with recommendations of the
External Auditor, and the recommendations of the WMO Audit and Oversight Committee and
the Financial and Advisory Committee (see documents EC-73/INF. 6.1(1), EC-73/INF. 2.5(3),
EC-73/INF. 7(3), EC-73/INF. 7(4)),
Noting the unqualified audit opinion on the financial statements,
Noting also that the Secretary-General has taken action to implement the External Auditor’s
recommendations that were open during 2020 and that additional external audit
recommendations were identified during 2020,
Noting further:
(1)

That the seventeenth financial period (2016–2019) ended with a cash deficit of
CHF 3.0 million (see document EC-73/INF. 6.1(3)),

(2)

The amendments made to the Financial Rules of the World Meteorological Organization
(see document EC-73/INF 6.1(4)),

Approves the audited financial statements for the World Meteorological Organization for the
year 2020 (see document EC-73/INF. 6.1(1));
Requests the Secretary-General:
(1)

To transmit the financial statements together with his report and the report of the
External Auditor thereon to all Members of the World Meteorological Organization;

(2)

To prepare a detailed management action plan, with responsibilities and timelines for
addressing the 21 recommendations of the External Auditor, for review and discussion by
the Executive Council at its seventy-fourth session; and

(3)

To report to the Audit and Oversight Committee and the Executive Council on the
progress regarding the implementation of the management action plan;

Notes with concern the substantial amounts of outstanding assessed contributions of certain
Members as described in EC-73/INF. 6.1(2);
Notes with further concern the low level of payments of assessed contributions received by
the World Meteorological Organization from Members during the second and third quarter of
2020 and the potential significant negative impact of delayed or non-payment of assessed
contributions by Members on the programmes and operations of the World Meteorological
Organization;
Urges Members to make the payment of outstanding assessed contributions a matter of
highest priority and to make every effort to clear their dues as soon as possible.
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Resolution 32 (EC-73)
Budget for the biennium 2022–2023
THE EXECUTIVE COUNCIL,
Noting:
(1)

Article 6, paragraph 6.5 and Article 7, paragraph 7.7 of the Financial Regulations as stated
in Basic Documents No. 1 (WMO-No. 15)

(2)

Resolution 2 (Cg-18) – Maximum expenditure for the eighteenth financial period (2020–
2023), with particular emphasis placed by the World Meteorological Congress at its
eighteenth session (Cg-18) on the strengthening of regional capacities,

(3)

Resolution 84 (Cg-18) – Assessment of proportional contributions of Members for the
eighteenth financial period (2020–2023),

(4)

Resolution 13 (EC-71) – Budget for the biennium 2020-2021,

Decides to allocate CHF 2.65 million in efficiency gains identified by the Secretary-General to
capacity development activities in the regions, where appropriate;
Adopts the regular budget for the biennium 2022–2023 of CHF 135 772 200 by Appropriation
Part as given in Annex 1 to the present resolution;
Notes the annual breakdown of the biennial budget as shown in Annex 2 to the present
resolution and the breakdown by direct and apportioned costs as shown in Annex 3 to the
present resolution;
Further notes that the contributions of Members will be assessed in accordance with
Resolution 84 (Cg-18);
Requests the Secretary-General:
(1)

To provide the Executive Council at its seventy-fourth session (EC-74) with a progress
report regarding the findings and plans for applying efficiencies gained in support of the
execution of the budget and the Strategic Plan;

(2)

To include a region-specific analysis and summary of activities, particularly in relation to
long-term goal (LTG) 4, but also in relation to other LTGs, concerning reporting on the
performance of the Strategic and Operating Plans to EC-74;

(3)

To ensure that when submitting draft budgets to the Executive Council, the trend of recent
years of presenting relevant expenditure items in absolute and relative terms is maintained
and that information related to the status of long-term liabilities and related funding is also
presented;

Authorizes the Secretary-General:
(1)

To reappropriate any unspent balance that may arise from the first biennial budget
(2020–2021) to the corresponding Appropriation Part and critical investment needs of the
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second biennial budget (2022–2023) in accordance with Financial Regulation 7.3 as
stated in Basic Documents No. 1 (WMO-No. 15);
(2)

To make transfers between Appropriation Parts of the budget for the biennium, as
necessary, in accordance with Financial Regulation 4.2 as stated in Basic Documents
No. 1 (WMO-No. 15).

Annex 1 to Resolution 32 (EC-73)
Regular budget for the biennium 2022–2023 by Appropriation Part
(In thousands of Swiss francs)

Budget
2022–2023

Appropriation Parts

Part I. LTG 1. Better serve societal needs

32 181.0

Part II. LTG 2. Enhance Earth system observations and predictions

23 956.6

Part III. LTG 3. Advance targeted research

13 043.2

Part IV. LTG 4. Close the capacity gap

26 943.3

Part V. LTG 5 Strategic realignment of WMO structure and programmes

1 428.4

Part VI. Policy-Making Organs, Executive Management and Oversight

19 574.3

Part VII. Language Services

18 645.4

Total biennium budget for 2022–2023

135 772.2

Annex 2 to Resolution 32 (EC-73)
Regular budget for the biennium 2022–2023 by year
(In thousands of Swiss francs)

Appropriation Parts

2022

2023

Part I. LTG 1. Better serve societal needs

16 172.5

16 008.5

32 181.0

Part II. LTG 2. Enhance Earth system observations and predictions

12 067.5

11 889.1

23 956.6

6 510.3

6 532.9

13 043.2

13 448.6

13 494.7

26 943.3

712.9

715.5

1 428.4

9 604.1

9 970.2

19 574.3

Part III. LTG 3. Advance targeted research
Part IV. LTG 4. Close the capacity gap
Part V. LTG 5 Strategic realignment of WMO structure and programmes
Part VI. Policy-Making Organs, Executive Management and Oversight

Total
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Part VII. Language Services

Total

9 340.2

9 305.2

18 645.4

67 856.1

67 916.1

135 772.2

Annex 3 to Resolution 32 (EC-73)
Regular budget for the biennium 2022–2023 by direct and apportioned cost
(In thousands of Swiss francs)

Appropriation Parts

Direct
costs

Apportioned
costs

Total

Part I. LTG 1. Better serve societal needs

25 457.9

6 723.1

32 181.0

Part II. LTG 2. Enhance Earth system observations and predictions

18 951.6

5 005.0

23 956.6

Part III. LTG 3. Advance targeted research

10 318.4

2 724.8

13 043.2

Part IV. LTG 4. Close the capacity gap

21 314.6

5 628.7

26 943.3

1 130.0

298.4

1 428.4

Part VI. Policy-Making Organs, Executive Management and Oversight

15 485.4

4 088.9

19 574.3

Part VII. Language Services

14 750.2

3 895.2

18 645.4

107 408.1

28 364.1

135 772.2

Part V. LTG 5 Strategic realignment of WMO structure and programmes

Total

Resolution 33 (EC-73)
Review of previous resolutions and decisions of the Executive Council
THE EXECUTIVE COUNCIL,
Noting:
(1)

Resolution 18 (EC-72) – Review of previous resolutions and decisions of the
Executive Council,

(2)

Article 14 (c) of the Convention regarding the functions of the Executive Council in
considering, and where necessary taking action on resolutions in accordance with
the procedures laid down in the regulations,

(3)

Regulation 126 (7) of the General Regulations (Basic Documents No. 1 (WMONo. 15)), concerning the review of the Executive Council resolutions and Rule 11 of the
Rules of Procedure of the Executive Council (WMO-No. 1256),
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Taking into account the body of decisions agreed at the seventy-second session of the
Executive Council,
Having examined the Executive Council’s previous resolutions and decisions still in force, the
details of which are provided in EC-73/INF. 8,
Decides:
(1)

To keep in force the following resolutions:
EC-IV:
Resolution 2 (EC-IV) – Consultative status of non-governmental international
organizations
EC-XII:
Resolution 6 (EC-XII) – Annual World Meteorological Day
EC-XXXIV:
Resolution 13 (EC-XXXIV) – Development and comparison of radiometers
EC-XXXV:
Resolution 21 (EC-XXXV) – WMO Staff Pension Committee
EC-XXXVI:
Resolution 6 (EC-XXXVI) – International collection and publication of radiation data
EC-XL:
Resolution 4 (EC-XL) – Intergovernmental Panel on Climate Change
EC-XLIV:
Resolution 15 (EC-XLIV) – Framework Convention on Climate Change
EC-XLV:
Resolution 13 (EC-XLV) – The African Centre of Meteorological Applications for
Development (ACMAD)
EC-XLVIII:
Resolution 12 (EV-XLVIII) – Implementation of Resolution 40 (CG-XII) – WMO
policy and practice for the exchange of meteorological and related data and
products including guidelines on relationships in commercial meteorological
activities
EC-LVI:
Resolution 18 (EC-LVI) – Governance mechanism under results-based budgeting
EC-LVII:
Resolution 5 (EC-LVII) – Participation of WMO in the International Flood Initiative
EC-LIX:
Resolution 16 (EC-LIX) – Observations from ships and aircraft operations in the
Antarctic, Resolution 19 (EC-LIX) – Maintenance of, and support to, the
International Programme for Antarctic Buoys of the World Climate Research
Programme and the Scientific Committee on Antarctic Research,
Resolution 26 (EC-LIX) – Term of appointment of the External Auditor
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EC-LX:
Resolution 6 (EC-LX) – Establishment of a National Agrometeorological Station
Network
EC-LXI:
Resolution 4 (EC-LXI) – Establishment of Regional Climate Centres,
Resolution 8 (EC-LXI) – Procedures to be followed in proposing common WMO/ISO
Technical Standards
EC-64:
Resolution 15 (EC-64) – Global Climate Observing System, Resolution 16 (EC-64) –
Sub-seasonal to Seasonal Prediction Project, Resolution 17 (EC-64) – Polar
Prediction Project, Resolution 18 (EC-64) – WMO Capacity Development Strategy,
Resolution 20 (EC-64) – WMO Programme Support Cost Policy,
Resolution 23 (EC-64) – Policy on Disclosure of Internal Audit Reports,
Resolution 24 (EC-64) – Guidelines on the planning and production of WMO
publications
EC-66:
Resolution 13 (EC-66) – Sand and Dust Storm Warning Advisory and Assessment
System, Resolution 18 (EC-66) – Status of Bet-Dagan, Israel as a WMO Regional
Training Centre, Resolution 22 (EC-66) – Implementation of risk management
EC-68:
Resolution 1 (EC-68) – WMO support to the Paris Agreement, Resolution 5 (EC-68)
– Competencies for provision of climate services, Resolution 6 (EC-68) – Global
Hydrometry Support Facility, Resolution 12 (EC-68) – Fast-track procedure for
amendments to Manuals and Guides managed by the Commission for Basic
Systems
EC-69:
Resolution 6 (EC-69) – Establishment and designation of the WMO Global Data
Centre for Aircraft-based Observations, Resolution 15 (EC-69) – International
exchange of snow data, Resolution 17 (EC-69) – Seamless Data-processing and
Forecasting System, Resolution 19 (EC-69) – WMO quality policy statement
EC-70:
Resolution 2 (EC-70) – WMO integrated approach to high-level climate-sciencerelated policy processes, Resolution 3 (EC-70) – Integrated health services,
Resolution 11 (EC-70) – Marine and coastal services support for WMO Members,
Resolution 17 (EC-70) – Implementation Plan of WMO Hydrological Observing
System phase II, Resolution 24 (EC-70) – Provision of high-resolution radiosonde
data on the WMO Global Telecommunication System, Resolution 25 (EC-70) –
Changes to ship masking schemes, Resolution 30 (EC-70) – The 2018 review of the
World Climate Research Programme, Resolution 31 (EC-70) – Education and
Training, Resolution 32 (EC-70) – Review plan for the Basic Instructional Package
for Meteorologists and the Basic Instructional Package for Meteorological
Technicians, Resolution 34 (EC-70) – WMO Code of Conduct for officers of the
Organization and members of the Executive Council including its committees and
for delegates at constituent body meetings, Resolution 35 (EC-70) – WMO
Executive Council structures
EC-71:
Resolution 2 (EC-71) – Data policies and practices, Resolution 3 (EC-71) –
Membership of the Research Board, Resolution 4 (EC-71) – Climate Coordination
Panel, Resolution 5 (EC-71) – Hydrological Coordination Panel, Resolution 6 (EC-71)
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– Executive Council Panel of Experts on Polar and High-mountain Observations,
Research and Services, Resolution 7 (EC-71) – Capacity Development Panel,
Resolution 9 (EC-71) – WMO Regional Training Centres (Confirmation),
Resolution 13 (EC-71) – Budget for the biennium 2020–2021,
Resolution 15 (EC-71) – Appointment of the External Auditor
EC-72:
Resolution 1 (EC-72) – Effective coordination between regional associations,
technical commissions and the Research Board, Resolution 2 (EC-72) – Activities
and working mechanisms of the regional associations, Resolution 3 (EC-72) – WMO
Flood Forecasting Initiative Advisory Group (WMO FFI-AG), Resolution 4 (EC-72) –
Strengthening marine services, Resolution 6 (EC-72) – Trial phase of the
international exchange of daily climate data, Resolution 8 (EC-72) – Collaboration
with IATA on the development of the AMDAR Programme (WICAP), Resolution 9
(EC-72) – Postponement of the Thirteenth International Pyrheliometer
Intercomparison, Resolution 10 (EC-72) – WMO Regional Training Centres
(reconfirmation), Resolution 12 (EC-72) – Rules for Procedure for the nonConstituent Bodies established by CG-18 and EC-71, Resolution 13 (EC-72) – Rules
of procedure for the Executive Council, Resolution 17 (EC-72) – Terms of reference
and membership of the Audit and Oversight Committee;
(2)

Not to keep in force the other resolutions adopted before its seventy-third session;

Also decides:
(1)

To keep in force the following decisions:
EC-68:
Decision 5 (EC-68) – Provision of multi-hazard impact-based forecast and riskbased warning services to the public, Decision 6 (EC-68) – Implementation of the
Common Alerting Protocol, Decision 10 (EC-68) – Enhancing the capability of
National Meteorological and Hydrological Services in tropical cyclone impact-based
forecasting and warning services with multi-hazard approach, Decision 11 (EC-68)
– Strengthening the regionally coordinated tropical cyclone forecasting system to
cover all Members affected by tropical cyclones, Decision 12 (EC-68) – Met-ocean
forecasting and warnings, Decision 14 (EC-68) – Assistance to humanitarian
agencies, Decision 15 (EC-68) – Implementation of WMO cross-cutting urban focus,
Decision 20 (EC-68) – Enhancement of the relationship between WMO and the
United Nations Environment Programme on atmospheric composition matters,
Decision 21 (EC-68) – Addressing priorities and gaps identified in the Global
Climate Observing System Status Report 2015, Decision 23 (EC-68) – Development
of a Climate Service Toolkit, Decision 24 (EC-68) – National Climate Outlook
Forums and National Climate Forums, Decision 27 (EC-68) – Exchange of data and
products for the implementation of the Climate Services Information System,
Decision 28 (EC-68) – Operational implementation of a Global Seasonal Climate
Update, Decision 30 (EC-68) – Regional WMO Integrated Global Observing System
Centres, Decision 40 (EC-68) – WMO mechanism for the recognition of long-term
observing stations, Decision 42 (EC-68) – Implementation of the WMO Strategy for
Service Delivery, Decision 47 (EC-68) – Development of METAGRI Services Project,
Decision 53 (EC-68) – Year of Polar Prediction, Decision 56 (EC-68) – Operational
implementation of forecast verification activities, Decision 57 (EC-68) – Strategy to
assist Members in improving their use of high-resolution numerical weather
prediction and implementing limited-area Numerical Weather Prediction systems,
Decision 61 (EC-68) – World Weather Research Programme Implementation Plan
for the period 2016–2023, Decision 62 (EC-68) – Global Atmospheric Watch
Implementation Plan for the period 2016–2023, Decision 64 (EC-68) –
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Reconfirmation of the Institute of Biometeorology (Florence, Italy) as a WMO
Regional Training Centre, Decision 70 (EC-68) – WMO contribution to the 2030
Agenda for Sustainable Development, Decision 71 (EC-68) – Review of cooperation
agreements, Decision 72 (EC-68) – Recognition of partner organizations,
Decision 74 (EC-68) – WMO positioning in Future Earth, Decision 75 (EC-68) –
WMO–Group on Earth Observations key collaboration areas, Decision 76 (EC-68) –
WMO Quality Management Framework – Organization-wide approach, Decision 83
(EC-68) – Role and operation of National Meteorological and Hydrological Services
EC-69:
Decision 4 (EC-69) – Impact-based decision support services, Decision 7 (EC-69) –
WMO support to implementation of the Paris Agreement, Decision 10 (EC-69) –
Climate Services Information System products to support United Nations system
planning and WMO Members on seasonal to inter-annual timescales, Decision 15
(EC-69) – Strengthening regional- and global-scale Climate Services Information
System operations, Decision 16 (EC-69) – Development of Climate Services Toolkit,
Decision 17 (EC-69) – National implementation of the Climate Services Information
System, Decision 18 (EC-69) – Sub-seasonal and seasonal forecasting systems,
Decision 19 (EC-69) – International Data-rescue Initiative, Decision 23 (EC-69) –
Standardization of observing systems installed on ships, Decision 25 (EC-69) –
Study to be undertaken to analyse options for optimization of the Upper-air
Observations Programme of the Global Observing System, Decision 28 (EC-69) –
Tropical Pacific Observing System 2020, Decision 31 (EC-69) – Indicators for
monitoring progress in the WMO Integrated Global Observing System national
implementation, Decision 41 (EC-69) – Guidelines for the development of an
integrated operational platform to meet urban service delivery needs, Decision 43
(EC-69) – Establishment of a soil moisture demonstration project,
Decision 44 (EC-69) – Enhancing national and regional drought-monitoring
systems, Decision 46 (EC-69) – Development and implementation of the Arctic
Polar Regional Climate Centre Network and of Polar Regional Climate Outlook
Forums, Decision 50 (EC-69) – An integrated research and development approach,
Decision 52 (EC-69) – Early career research scientist involvement in WMO
activities, Decision 53 (EC-69) – Plans and guidance for weather modification
activities, Decision 54 (EC-69) – Identification of priorities for education and
training, Decision 55 (EC-69) – Enhancing bilateral and multilateral assistance from
Members to support WMO education and training initiatives, Decision 56 (EC-69) –
WMO Regional Training Centres, Decision 57 (EC-69) – Criteria on award of
fellowships and training sponsorships, Decision 58 (EC-69) – WMO volunteers,
Decision 62 (EC-69) – Celebrating the one hundred and fiftieth anniversary of the
International Meteorological Organization in 2023
EC-70:
Decision 6 (EC-70) – Implementation of Intergovernmental Panel on Climate
Change activities, Decision 7 (EC-70) – Integrated urban services, Decision 8 (EC70) – IG3IS Science Implementation Plan, Decision 9 (EC-70) – Promoting the use
and interpretation of climate change projections on regional and national scales,
Decision 10 (EC-70) – The Guide to General Service Delivery,
Decision 14 (EC-70) – Establishment of Regional WMO Integrated Global Observing
System Centres, Decision 16 (EC-70) – Observing Systems Capability Analysis and
Review Tool/Surface user interface, Decision 21 (EC-70) – Intergovernmental
Oceanographic Commission Ocean Data and Information System,
Decision 22 (EC-70) – Ocean data standards and best practices,
Decision 26 (EC-70) – Impact assessment for observing system design and
evolution, Decision 27 (EC-70) – Sustaining the VLab technical support officer,
Decision 28 (EC-70) – Education and outreach strategy regarding data buoy
vandalism, Decision 30 (EC-70) – Long-term shop observing stations, Decision 34
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(EC-70) – Designation of new regional instrument centres, Decision 39 (EC-70) –
Outcomes of the fourteenth session of the WMO Consultative Meeting on High-level
Policy on Satellite Matters, Decision 40 (EC-70) – Further development of a
seamless Global Data-processing and Forecasting System, Decision 44 (EC-70) –
Memorandum of understanding between WMO and the Scientific Committee on
Antarctic Research and the International Arctic Science Committee, Decision 45
(EC-70) – Polar Space Task Group, Decision 47 (EC-70) – Polar Regional Climate
Centres and Regional Climate Outlook Forums, Decision 48 (EC-70) – WMO Global
Campus initiative, Decision 55 (EC-70) – Implementation of WMO Gender Equality
Policy and Action Plan
EC-71:
Decision 2 (EC-71) – Good practices for implementation of integrated urban
services, Decision 3 (EC-71) – World Climate Research Programme Strategy and
Implementation Plan
EC-72:
Decision 7 (EC-72) – WMO data policy, Decision 9 (EC-72) – Operationalization of
objective seasonal forecasts and tailored products on sub-regional scales,
Decision 10 (EC-72) – Study group on integrated health services, Decision 11 (EC72) – Scaling up effective partnerships and scope, scale and progress of WMO
development projects, Decision 12 (EC-72) – Recommendations for revision of the
WMO Capacity Development Strategy, Decision 13 (EC-72) – Developing and
sustaining core competencies and expertise;
(2)

Not to keep in force the other decisions adopted before its seventy-third session;

Having reviewed the status of implementation of the resolutions of the World Meteorological
Congress at its eighteenth session (Cg-18), and noting that while a majority of actions and
activities are in progress, some may have been delayed as a result of the COVID-19 pandemic,
Requests the Secretary-General to make available the text of the in-force resolutions and
decisions of the Executive Council, including those with corrigenda in a new issue of
Resolutions and Decisions of Congress and the Executive Council (WMO-No. 508).
Requests the Technical Coordination Committee and the Policy Advisory Committee to
undertake a review of the resolutions and decisions of the World Meteorological Congress and
the Executive Council kept in force, on technical and strategic matters respectively, with a view
to submitting to the Executive Council in 2022 recommendations on their possible
consolidation for final consideration by the World Meteorological Congress at its nineteenth
session (Cg-19).
Note: This resolution replaces Resolution 18 (EC-72), which is no longer in force.
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Decision 1 (EC-73)
Methods of work for online sessions of the Executive Council
The Executive Council decides to adopt the methods of work for conducting the seventythird session of the Executive Council online.
See the annex to the present decision.
_______
Decision justification: Decision 1 (EC-72) – Methods of work for online sessions of the
Executive Council.

Annex to Decision 1 (EC-73)
Methods of work for conducting online sessions of the Executive Council
1.

Legal provisions

The Convention, General Regulations and the Rules of Procedure of the Executive
Council shall continue to apply in full, subject to consideration of any online practice that would
be exceptionally required to conduct the online session, as identified in the attached table.
2.

Registration

2.1
Members of the Executive Council (EC), invited observers and representatives of
WMO Members shall notify the Secretary-General of the names of the persons who will
participate in the session following the normal practice in accordance with the Rules of
Procedure of the Executive Council.
2.2
Online registration will follow normal practice. Additional information is provided
through the EC-73 website.
2.3
Guidance for identification of participants of online sessions is provided in the
attached table.
3.

Attendance and quorum

3.1
Attendance by EC members, invited observers, presidents of technical commissions,
chairs of WMO bodies and representatives of WMO Members, shall be through a secured access
to the videoconference.
3.2
The number of participants, besides the EC members, simultaneously connected
may be limited depending on the capacity of the selected videoconference system.
3.3
Online attendance by EC members (or their alternates) shall be checked and
registered in each meeting of the session to ensure the quorum of 2/3 of members of the
Council.
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Documents

4.1
Documents for the session will be made available and managed following normal
practice through the EC-73 website. Confidential documents shall be distributed to EC
members or their alternates through the password protected section on the website.
4.2
To optimize discussions of documents in online sessions, members of the Council
are encouraged to submit comments on documents to plenary@wmo.int prior to the session,
preferably one week before the opening of the session.
4.3
Confidential documents should be distributed through the password protected
section on the session website as per normal practice. EC members should receive passwords
by email.
5.

Interventions

5.1
During the online session, members or their alternates/advisers on their behalf
shall be provided with the opportunity to take the floor. Individual statements are normally
limited to three minutes.
5.2
Any member of the Council wishing to take the floor should signal their wish to
speak or to raise a point of order using the videoconference system, as indicated through the
EC-73 website.
6.

Recording of sessions

Pursuant to Regulation 95(c), audio recordings of plenary meetings shall be made
and retained for record-keeping purposes.
7.

Decision-making

7.1
All decisions of the session should as far as possible be taken by consensus. Should
certain matters require substantive debate, the President may propose the establishment of
drafting groups, which will meet separately and report back to the plenary.
7.2
For selection of the IMO Prize recipient and, if required, designation of acting
members of EC, a voting process should be organized in camera. The voting process will be
organized through a real-time email vote process organized by the Secretariat. If a real-time
voting session is somehow not feasible, EC will consider voting by correspondence.
8.

Committees

All business shall be conducted in plenary except for the selection committees or
other committees that may be established, which shall meet separately, through an online
platform that will be specified. All matters to be discussed by the committees shall be
determined by the plenary.
9.

Languages

General Regulation 97 shall continue to apply, whereby interventions made shall be
interpreted into the other working languages of the Executive Council.
_____________
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Explanatory note on online practices in conducting online sessions of the Executive Council
Procedure
EC members
registration,
attendance and
identification

Physical session
EC members send letters regarding their
participation and indicate who they will be
accompanied by and the capacity in which they
will attend (alternate and adviser(s)).
Invited observers and representatives of WMO
Members notify the Secretary-General of the
names of persons who will attend the session.
In addition, online registration takes place
through the Event Registration System.
One nameplate per EC member regardless of the
size of the delegation.
The number of participants simultaneously
present at the meetings is limited by the capacity
of the Salle Obasi. If the meeting room proves to
be insufficient to accommodate all EC members,
alternates, advisers, invited presidents, chairs,
experts, observers and Secretariat officials, the
Secretariat arranges for video broadcasting in
another room.

1

General Regulations, Basic Documents No. 1, 2019 edition (WMO-No. 15)

2

Rules of Procedure for the Executive Council, 2020 edition (WMO-No. 1256)

References
GR1 124,
Rule2 2.3
Resolution 40
(Cg-XVI)
Rule 3.5

Online session
Same. Specific naming convention will be
determined by the Secretariat to facilitate the
online identification of EC members and their
accompanying participants, such as:
President of WMO:
•

President/WMO

Vice-Presidents of WMO:
1st VP/WMO; 2nd VP/WMO; 3rd VP/WMO
EC members:
•

EC member: Surname

•

Alternate/Adviser: EC member
Surname/Alternate or Adviser /Surname

Presidents of regional associations:
•

P/RAI (II, …, VI) for presidents
The number of participants, besides EC
members, simultaneously connected to the
session may be limited depending on the
capacity of the selected videoconference
system. Conference Officer (system
administrator) will optimize the number of
connections and capacity of the system.

APPENDIX 3. DECISIONS ADOPTED BY THE SESSION

Procedure
Quorum

Physical session
Presence of EC members or their duly designated
alternates in the room confirmed through
presence cards. Quorum of 2/3 of EC members is
established at the beginning of the session and
confirmed at each plenary meeting.

References
Article3 17
Rule 2.4
GR 129

If a quorum according to Article 17 of the
Convention is not obtained at a session, the
decisions adopted by a two-thirds majority of
those members present shall be referred by
correspondence to all members of the Executive
Council. Any such decision shall be considered as
a decision of the Council only when it obtains
approval by two-thirds of the votes cast for and
against within 60 days after it has been sent to
the members, provided that more than half the
members of the Executive Council have
participated in the vote.
Interventions
and submission
of written
comments

Request the floor by raising the nameplate.
EC members (or their alternates/advisers on their
behalf) intervene first, followed by observers.
Individual statements are normally limited to
three minutes.
Submit written comments on documents
following the intervention to plenary@wmo.int.

3

WMO Convention, Basic Documents No. 1, 2019 edition (WMO-No. 15)
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Online session
Online presence shall be confirmed based on
active connections. A quorum of 2/3 of EC
members (25 for EC-73) will be established at the
beginning of the session and confirmed at each
plenary meeting.
In the absence of a quorum, i.e. due to
connectivity problems, the meeting could be:

GR 124

(i)

suspended until connectivity is restored,
provided this is within the agreed working
hours of the session,

(ii)

postponed until the following working day,

(iii)

continued with those present to further adopt
the decision by correspondence.

To request the floor, click on “Raise Hand” in
“Reactions” section located in the menu bar at the
bottom of the screen for the Zoom platform.
Additional information on the videoconference
system is provided through EC-73 website.
The floor will be given to EC members or their
alternates. If other participants accompanying the
EC member wish to speak, the EC
member/alternate should take the floor first and
pass it on to their adviser to make the
intervention. Partner organizations (observers) are
kindly requested to have one spokesperson.
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Procedure

Physical session

References

Online session
In view of the limited time for online sessions and
in order to optimize discussions during the
meeting, EC members are encouraged to submit
comments on documents to plenary@wmo.int
prior to the session, preferably one week before
the start of the session.

Recording of
Sessions

Audio recordings of plenary meetings shall be
made and retained for record-keeping purposes.

GR 95 (c)

Same

Conduct of
business during
sessions (i.e.
points of order,
motions,
amendments)

A point of order may be raised by any EC
member by means of a specific gesture from the
floor. It shall be immediately addressed by the
President in accordance with the Regulations.

GR 79

A point of order may be raised by any EC member
through the chat function, writing "Point of Order".
It shall be immediately addressed by the President
in accordance with the Regulations.

Decision-making

All decisions of the session should as far as
possible be taken by consensus. Should certain
matters require substantive debate, the President
may propose the establishment of drafting
groups, which will meet separately and report
back to the plenary.

Article 16 (a)

Same

Designation of
Acting EC
members

Usually elected by regional consensus, through
the PRA nomination of the relevant region,
announced from the floor. If no consensus is
reached, all members of the Council vote in an
in camera meeting using the indication of
preference procedure (see below).

Rule 6.1

Same

Voting in camera

For the selection of the IMO Prize recipient and, if
required, designation of acting members of EC,
the voting process is organized in camera using
the indication of preference procedure.

Rule 5.1

Same. Online presence of EC members or
alternates shall be confirmed based on active
connections.

Rule 7.9

Same
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Online session

EC members or their duly designated alternate
only to participate in in camera meetings.
Quorum to be established of 2/3-member
presence.

Same. Report of the Selection Committee will be
distributed through the password protected section
on the session website. EC members will receive
passwords by email.

Confidential report of the Selection Committee is
distributed through the password protected
section on the session website. EC members
receive passwords in sealed envelopes at the
registration.

Online vote through indication of preference
procedure. Online vote process will be organized
through a real-time email vote organized by the
Secretariat. The process is described in detail in
EC-73/INF 5.1(1). If a real-time voting session
somehow turns out not to be feasible, EC will
consider voting by correspondence.

Vote through indication of preference procedure
using voting devices.
Languages

Interventions interpreted into the other working
languages of the Executive Council. Participants
select their desired language from the device at
their seat.

GR 97

Same. Participants will be able to select their
desired language option from the online menu.

Identification of
observers and
representatives
of Members

Representatives of observers (invited
international organizations), non-Member States
and representatives of Members (formally
designated by PRs or Permanent Missions in
Geneva) should be registered through the Event
Registration System. The observer badge should
indicate Organization. The badge of
representative of Member should indicate the
Member State or Territory.

Resolution 40
(Cg-XVI)

Specific naming convention will be determined by
the Secretariat to facilitate online identification of
observers and representatives of Members, such
as:

Dedicated rows shall be allocated in the meeting
rooms with the nameplate “Representatives of
Members”, if possible. If a meeting room proves
insufficient to accommodate Members’
representatives, in addition to official
participants, observers and members of the
Secretariat, the Secretariat shall arrange for
video broadcasting of the sessions of the

Rule (3.5)

•

WMO Members: Member name/Surname

Representatives of International
Organizations/Non-Members
•

Organization name/Surname

•

Non-Member name/Surname

Vice-presidents of regional associations and
technical commissions
•

Vice-presidents of regional associations
VP/RA (I, II....)

•

Vice-presidents of technical commissions:
VP/INFCOM, VP/SERCOM

508

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

Procedure

Identification of
presidents of
TCs, chairs and
other invited
experts

Physical session

References

Online session

Executive Council in another room, provided that
the meeting is being held at the WMO
headquarters in Geneva.

Number of participants simultaneously connected
may be limited depending on the capacity of the
selected videoconference system.

The representatives of Members shall not be
entitled to take the floor.

The representative of Members will not be able to
speak.

Presidents of technical commissions and chairs of
relevant bodies invited to the session of EC are
identified on their badges and nameplates. Other
invited experts and regional hydrological advisers
are only identified on their badges.

Specific naming convention will be determined,
such as:
•

Presidents of technical commissions:
P/INFCOM, P/SERCOM

•

Chair, body acronym: (C/HCP)

•

Regional Hydrological Advisers: HA/RA I
(II, …, VI)

•

Invited Experts: Expert/Surname
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Decision 2 (EC-73)
Consideration of the reports
The Executive Council decides:
(1)

To take note of the reports of the President of WMO, the presidents of the regional
associations and the Secretary-General, highlighting progress in the activities of the
Organization, its constituent bodies and the Secretariat since the last session of the
Executive Council;

(2)

To deal with the reports of the presidents of the technical commissions and the Chair of
the Research Board under the relevant agenda items;

(3)

To consider the recommendations of meetings of other bodies established by the World
Meteorological Congress and the Executive Council, among which are the Policy Advisory
Committee and the Technical Coordination Committee, under the relevant agenda items;

(4)

To note that the reports will be included in the final report of the session.

See EC-73/INF. 2.1, 2.2, 2.3, 2.4(1), 2.4(2), 2.5(1), 2.5(2), 2.5(3), 2.5(4), 2.5(6), 2.5(7),
2.5(8), 2.5(9), 2.5(10) for more information.
_______
Decision justification: Basic Documents No. 1 (WMO-No. 15) – Regulation 126(2)

Decision 3 (EC-73)
Extraordinary session of the World Meteorological Congress in 2021
The Executive Council decides:
(1)

To concur with the decision of the President, due to the persistence of the COVID-19
pandemic and in consultation with the Secretary-General, to reschedule the extraordinary
session of the World Meteorological Congress (Cg-Ext(2021)) to 11 to 22 October 2021
as a series of online meetings, followed by an online session of the Executive Council
from 25 to 29 October 2021;

(2)

To amend the agenda established by Decision 3 (EC-72) – Extraordinary session of
Congress in 2021 as provided in Annex 1 to the present decision;

(3)

To extend the invitations to Congress to the United Nations and the international
organizations and non-Member countries listed in Annex 2 of Decision 3 (EC-72), with the
addition of the International Commission on Irrigation and Drainage (ICID) and the
Pacific Community (SPC), each of which signed an agreement with the Organization in
2020;

(4)

To convene the Hydrological Assembly in accordance with General Regulation 26 in Basic
Documents No. 1 (WMO-No. 15) as an online parallel event and to invite Members to
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include in national delegations their hydrological advisers (in accordance with General
Regulation 5(b)) and other representatives of National Hydrological Services or other
national hydrological agencies as designated by Members;
(5)

To request the President and the Secretary-General to finalize the arrangements for the
organization of Cg-Ext(2021), guided by the tentative schedule in Annex 2 to the present
decision, taking into account the experience from the online sessions of constituent
bodies held so far and ensuring, as far as possible, the equitable participation of all
Members in light of time zone differences and adequate time for debate as well as
informal consultations;

(6)

To request the Secretary-General to develop the methods of work for online sessions of
the World Meteorological Congress similar to those applied to the sessions of constituent
bodies during 2020 and 2021 in full respect of the provisions of the WMO Convention and
General Regulations.

See the annexes to the present decision.
_______
Decision justification:
(1)

Resolution 89 (Cg-18) – Extraordinary session of Congress in 2021

(2)

Decision 3 (EC-72)

(3)

Circular Letter 03593/2021/GS/LCC/CNF/EC-73 of 2 March 2021

(4)

EC-73/INF. 2.5(1) – Report of the Chair of the Policy Advisory Committee

Annex 1 to Decision 3 (EC-73)
Provisional agenda for the extraordinary session of the World Meteorological
Congress in 2021
1.

AGENDA AND ORGANIZATION OF THE SESSION

2.

WMO REFORM ASSESSMENT AND FURTHER DIRECTIONS

2.1

Reform status — advancements and impacts of the COVID-19 pandemic

2.2

Enhancement of regional working mechanisms

3.

WMO SUPPORT TO GLOBAL WATER AGENDA

3.1

Hydrology in the twenty-first century — WMO strategy and plan of action

3.2

Water declaration, including water and climate coalition to accelerate implementation of
SDG 6

4.

POLICY AND PRACTICE FOR EARTH SYSTEM DATA EXCHANGE
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4.1

WMO Unified Policy for the International Exchange of Earth System Data

4.2

Enhancing data availability, data access and sharing for Earth system monitoring and
prediction — Systematic Observations Financing Facility

4.3

WMO response to global crises — ensuring continuity of observations, operations and
essential services through technical support and funding mechanisms

5.

AMENDMENTS TO THE WMO REGULATIONS

6.

CLOSURE OF THE SESSION

Annex 2 to Decision 3 (EC-73)
Tentative format and organization of the work of the
extraordinary session of the World Meteorological Congress in 2021
Information and consultation meetings
Region- and language-based information and consultation meetings for Members ahead of
Cg-Ext. (2021) on the model of Cg-18. Feedback to be reflected as comments in draft
documents.
RA II & RA V

RA II & RA V

RA III & RA IV

RA III & RA IV

RA I & RA VI

RA I & RA VI

Monday
30 August

Tuesday
31 August

Monday
30 August

Tuesday
31 August

Wednesday
1 September

Thursday
2 September

0600–0900
UTC

0600–0900
UTC

1400–1700
UTC

1400–1700
UTC

1100–1400
UTC

1100–1400
UTC

English,
Chinese

English,
Chinese

English,
Spanish

English,
Spanish

English,
French,
Russian,
Spanish

English,
French,
Russian,
Spanish

WMO unified
data policy

Hydrology,

WMO unified
data policy

Hydrology,

WMO unified
data policy

Hydrology,

Thursday
14 October

Friday
15 October

Facilitated
online drafting
groups as
needed (time
may be
adjusted)

3.1 WMO
Strategy and
Action Plan for
hydrology

Regional
concept

Regional
concept

Regional
Concept

Formal session
11–15 October 2021
UTC/GMT time
1100–1200

1200–1300

Monday
11 October
1. Opening,
agenda and
organization of
the session

Tuesday
12 October
Hydrological
Assembly

Wednesday
13 October
2.2 Regional
working
mechanisms
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1300–1400

2.1 Reform
status

3.2 Water
declaration

18–22 October 2021
UTC/GMT time
1100–1200

Monday
18 October

1200–1300

4.1 WMO
unified data
policy

1300–1400

4.2 SOFF

Tuesday
19 October
Facilitated
online drafting
groups as
needed (time
may be
adjusted)

Wednesday
20 October
4.3 WMO
response to
global crises
5. Regulations

Thursday
21 October
Facilitated
online drafting
groups as
needed (time
may be
adjusted)

Friday
22 October
Outstanding
in-session
documents
6. Closure

Decision 4 (EC-73)
Evaluation of the constituent body reform
The Executive Council decides:
(1)

To acknowledge that a considerable proportion of the Members surveyed by the Joint
Inspection Unit (JIU) in 2020 found it too early to evaluate the results of the constituent
body reform – see INF 7(2);

(2)

To request an independent and external evaluation of the constituent body reform for
2022;
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To further request:
(a)

The Policy Advisory Committee (PAC) to provide input to the objectives, scope and
overall approach of the external and independent evaluation, including addressing
the full scope of JIU Recommendation 1 (JIU/REP/2021/1), and to endorse a list of
Key Performance Indicators (KPIs) that would allow continued assessment of the
reform in the longer term;

(b)

The Secretary-General:
(i)

To continue monitoring the set of indicators on the reform, such as the
composition and diversity of the new constituent bodies and their working
structures, including the effectiveness of the Secretariat reform;

(ii)

To design additional KPIs, collect quantitative data, and conduct a
comparative analysis, including on the cost of the constituent body reform, to
complement and support the evaluation; and

(iii)

To embed the KPIs endorsed by PAC in the Organization’s monitoring system;

(4)

To note the initial evaluation approach, elements and timeline presented in the annex to
the present decision, which PAC will continue to review and adjust in light of the JIU
recommendation, and to request the Secretary-General to develop a tentative workplan,
with specific dates, tasks and deliverables;

(5)

To request PAC to review the intermediate results of the evaluation at its future sessions
and to report to the subsequent sessions of the Council on outcomes and lessons learned
for the further provision of recommendations to the World Meteorological Congress.

See the annex to the present decision.
_______
Decision justification: Decision 4 (EC-72) – Follow up to the Constituent Bodies Reform Task
Force, which requested PAC to develop a plan for evaluation of the reform.

Annex to Decision 4 (EC-73)
Evaluation Plan
1.
1.1

Approach
A three-phased approach shall be applied to evaluating the constituent body reform:
-

Phase 1, immediate to short-term (2020-2021), with a focus on the reform process,
performance analysis against milestones of the Transition Plan and statistics on
experts and the composition of the new bodies — see EC-73/INF 3.1(1).

-

Phase 2, short- to medium term (2022-2023), with a focus on the outputs and
intermediate outcomes, continued monitoring of quantitative indicators from
Phase 1, but also complemented with qualitative information and a comprehensive
evaluation.
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2.
2.1

2.2

Phase 3, long term (post-2023), with a focus on measuring the outcomes of the
reform and outlining lessons learned and unexpected results.
Evaluation Elements and Timeline

In line with the above approach, the following elements should be used to assess the
extent to which the reform objectives have been achieved:
-

A stakeholder survey on the effectiveness of the constituent body reform and other
aspects, such as transparency of the process, smoothness of the transition, clarity
and timeliness of the related communication, etc. (Q2–Q3 2022);

-

An independent and external evaluation on the extent to which the reform
objectives have been achieved so far. This in-depth analysis should involve both
quantitative data (e.g. from the stakeholder survey) and qualitative information
from interviews with a representative sample of Members. In addition to a
retroactive perspective on performance, it would be useful that the evaluation draw
lessons learned and good practice to be applied to the forthcoming regional reform;

-

Monitoring data from the WMO Monitoring and Evaluation (M&E) system and
additional statistics and analysis conducted by the Secretariat to compare and
contrast, e.g. before and after the constituent body reform, Members’ and partners’
engagement, and overall value of the reform (2021-2022).

The ultimate objective is to inform the nineteenth World Meteorological Congress in
2023.

Decision 5 (EC-73)
Impacts of COVID-19 and response of WMO
The Executive Council, having considered the report on COVID-19, decides:
(1)

To take note of the report of the Secretary-General on the impacts of COVID-19 for the
Organization, in particular:
(a)

The delays relating to the implementation of the Operating Plans for 2020 and 2021
in certain areas for which physical meetings/missions could not be replaced by
alternative means;

(b)

The opportunities offered by online meetings for increased and broader
participation of Members and, at the same time, the reduced level of interaction,
informal consultations and debate in online meetings, especially sessions of
constituent bodies;

(c)

The efficiencies achieved through online meetings in terms of absence of travel
expenses, reduced carbon footprint and operating costs, enhanced language
services (interpretation), flexibility in the scheduling of more frequent and shorter
meetings and provision of conference services;

(d)

The development of methods of work for online sessions of constituent bodies to
ensure that the provisions of the WMO Convention and the General Regulations and
Rules of Procedure of the Executive Council, the regional associations and the
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technical commissions were rigorously applied to online meetings and that any
adaptations required were appropriately developed and highlighted;
(2)

To thank, in light of the restrictions and challenging working conditions imposed by
COVID-19:
(a)

The Members, officers and technical experts of all the WMO bodies for their
commitment and contribution to the Organization;

(b)

The Secretary-General for the support provided by the Secretariat;

(3)

To reiterate that physical meetings, depending on the evolution of COVID-19, assure the
highest level of dialogue and quality of decision-making, especially as regards constituent
body meetings, including their subsidiary bodies, and when dealing with policy, technical
and high-profile issues;

(4)

To pursue a combination of physical and online meetings in the future, based on an
analysis of the experience of other United Nations organizations with virtual meetings, as
an effective and more flexible mode of operation, with due consideration given to the
unequal burden placed on some Members due to time zone differences and the need to
secure the widest possible participation from all regions and to note that procedural and
technological solutions should be sought to the identified limitations of virtual meetings;

(5)

To foster the Organization’s commitment to reducing its carbon footprint by taking
advantage of the experience and opportunities offered by online tools for non-constituent
body meetings and the advancement of technical work, if considered suitable;

(6)

To adopt the tentative programme and schedule of sessions of the constituent bodies, the
Research Board and the subsidiary bodies of the Executive Council provided in the annex
to the present decision, with a view to ensuring the functional sequencing of the
development of recommendations and review processes and the adoption of decisions;

(7)

To request the Secretary-General, in accordance with EC-73 guidance and in consultation
with the presidents and chairs of concerned WMO bodies, to finalize the above
programme and to schedule and review it based on the evolution of COVID-19;

(8)

To reaffirm, in accordance with General Regulation 97 of Basic Documents No. 1 (WMONo. 15), the importance of multilingualism in the sessions of the constituent bodies and
their subsidiary bodies and to continue advancing multilingualism, not only in
interpretation during meetings, but also in the provision of meeting documents and in the
daily work of the Secretariat;

(9)

To authorize, as needed, in accordance with General Regulation 31 of Basic Documents No. 1
(WMO-No. 15), the WMO Travel Policy (as amended by Resolution 27 (EC-73) – Rules
governing the payment of travel expenses and subsistence allowances in respect of non-staff
members of WMO) and the relevant terms of reference and rules of procedure of the relevant
bodies, and depending on the evolution of COVID-19, the coverage by the Organization of the
expenses related to the participation of:
(a)

Members of the subsidiary bodies of the Executive Council, members of the
Research Board and its subsidiary bodies, members of the Scientific Advisory Panel,
and WMO members of the Joint WMO-IOC Collaborative Board in the physical
sessions of such bodies according to the programme provided in the annex to the
present decision, given their general interest;
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(b)

Members of the subsidiary bodies of the technical commissions and the regional
associations at the yearly physical sessions as a high priority to advance their work
programmes in light of the delays caused by COVID-19;

(c)

Experts from low-income countries attending sessions of the technical commissions
in order to maintain the high level of participation registered in 2020–2021 and in
order to further increase the participation of developing country Members in the
sessions of the technical commissions;

(10) To request the Secretary-General, all constituent bodies and all subsidiary bodies to
regularly assess measures taken in light of the COVID-19 pandemic regarding the
operation of WMO, such as meetings and capacity development activities, and to use the
assessment results to enhance the effectiveness of WMO responses and to ensure that
the Organization can improve its ability to adapt to the new circumstances;
(11) To request the Secretary-General to submit to the Executive Council at its seventy-fourth
session (EC-74) for its consideration:
(a)

An updated report on the impact of COVID-19 on the delivery of the Operating Plan
for 2021;

(b)

A revised Operating Plan for 2022, based on the approved biennial budget for
2022–2023, taking into account the impacts of COVID-19;

(c)

The finalized programme and schedule of sessions of constituent bodies, the
Research Board and subsidiary bodies of the Executive Council;

(d)

Guidance for the Members on how to maintain the operation and maintenance of
systems in line with health and safety protocols which could help members sustain
the quality performance of the system.

(12) To request the Secretary-General to submit to the Executive Council at its seventy-fifth
session (EC-75) in 2022 for its consideration:
(a)

An updated report on the impact of COVID-19 on the delivery of the Operating Plan
for 2022;

(b)

An updated report and plan for meetings through the remainder of the financial
period taking into account EC-74 guidance.

_______
Decision justification:
•

Decision 5 (EC-72) – WMO response to the COVID-19 pandemic

•

EC-73/INF. 2.5(1) – Report by the Chair of the Policy Advisory Committee

•

EC-73/INF. 3.1(2) – Report on the impacts of COVID-19 for the Organization.

APPENDIX 3. DECISIONS ADOPTED BY THE SESSION

517

Annex to Decision 5 (EC-73)
Tentative schedule of meetings of constituent bodies, Research Board
and subsidiary bodies of the Council in 2022
January

TCC (3-day physical, virtual or hybrid as decided by the Chair and the
Secretary-General)
CCP (physical, virtual or hybrid, ditto)

February

CDP (physical, virtual or hybrid, ditto)
HCP (physical, virtual or hybrid, ditto)

March

PHORS (physical, virtual or hybrid, ditto)
RB (physical)
INFCOM-2 (physical)

April

TCC (physical, virtual or hybrid, ditto)

May

PAC (physical, pending acceptance of proposal by Chair of PAC and EC
members)
AOC (physical, virtual or hybrid, ditto)

June

SAP (physical)
FINAC (physical)
EC-75 (physical)

July
August
September
October

SERCOM-2 (physical)

November

AOC (physical, virtual or hybrid, ditto)

December
AOC — Audit and Oversight Committee, CCP — Climate Coordination Panel, CDP — Capacity
Development Panel, INFCOM — Commission for Observation, Infrastructure and Information
Systems, JCB — Joint WMO-IOC Collaborative Board, PAC — Policy Advisory Committee,
PHORS — Panel of Experts on Polar and High-mountain Observations, Research and Services,
RB — Research Board, SAP — Scientific Advisory Panel, SERCOM — Commission for Weather,
Climate, Water and Related Environmental Service Applications, TCC — Technical Coordination
Committee
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Decision 6 (EC-73)
Adoption of resolutions without debate based on the recommendations by
the Technical Coordination Committee
The Executive Council decides:
(1)

To accept the recommendations of the Technical Coordination Committee (TCC) included
in the report by its Chair (EC-73/INF. 2.5(2)) concerning the resolutions on technical and
procedural matters being submitted to the Executive Council at its seventy-third session
(EC-73);

(2)

To approve by consensus and without debate the documents containing the following
draft resolutions and decisions recommended by TCC:

Long-Term Goal 1 – Better serve societal needs: Delivering authoritative, accessible,
user-oriented and fit-for-purpose information and services:
(1)

Resolution 3 (EC-73) – Concept note on the Global Drought Classification System;

(2)

Resolution 6 (EC-73) – Concept note on the sustainability strategy for the Flash Flood
Guidance System with Global Coverage;

(3)

Resolution 7 (EC-73) – Amendment to the Technical Regulations (WMO-No. 49), Volume
II, Meteorological Service for International Air Navigation, reflecting amendments already
adopted by the International Civil Aviation Organization (ICAO).

Long-Term Goal 2 – Enhance Earth system observations and predictions: Strengthening the
technical foundation for the future:
(1)

Resolution 9 (EC-73) – Plan for the WMO Integrated Global Observing System Initial
Operational Phase (2020-2023);

(2)

Decision 7 (EC-73) –WMO Integrated Global Observing System readiness indicators;

(3)

Resolution 12 (EC-73) – Regional WMO Integrated Global Observing System Centres
audit process;

(4)

Resolution 13 (EC-73) – Guide to the WMO Integrated Global Observing System (WMONo. 1165);

(5)

Resolution 15 (EC-73) – Publication of the Guide to Instruments and Methods of
Observation (WMO-No. 8), 2020 Edition;

(6)

Resolution 17 (EC-73) – Strengthening Regional Instrument Centres;

(7)

Resolution 19 (EC-73) – Collection of Climatological Standard Normals;

(8)

Resolution 20 (EC-73) – Climate service requirements for the update of the Manual on
the High-quality Global Data Management Framework for Climate (WMO-No. 1238);

(9)

Decision 8 (EC-73) – Establishment of a Data Acquisition Centre for marine
meteorological and oceanographic climate data within the Marine Climate Data System;
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(10) Resolution 23 (EC-73) – Amendment to the Manual on the Global Data-processing and
Forecasting System (WMO-No. 485) and the designation of new Global Data-Processing
and Forecasting System centres.
Long-Term Goal 5 – Strategic realignment of WMO structure and programmes for effective
policy- and decision-making and implementation:
(1)

Resolution 25 (EC-73) – Rules of procedure for technical commissions;

(2)

Resolution 26 (EC-73) – Rules of procedure of the Joint WMO-Intergovernmental
Oceanographic Commission Collaborative Board;

(3)

Resolution 29 (EC-73) – Revised terms of reference of the Climate Coordination Panel.

See EC-73/INF. 2.5(2) for more information.
_______
Decision justification:
(1)

Resolution 35 (EC-70) – WMO Executive Council structures established the Technical
Coordination Committee as a standing body of the Executive Council to act as a two-way
interface between the Executive Council and the technical bodies of the Organization
(technical commissions, Research Board, other relevant bodies) and between those and
the regional associations, whose mandate (annex to Resolution 35 (EC-70)) includes the
provision of the necessary analytical information to inform EC decisions on technical
matters;

(2)

Resolution 13 (EC-72) – Rules of procedure for the Executive Council clarified, through
Rule 2.8, that “Recommendations from constituent bodies and other bodies established
by Congress or the Executive Council on technical matters should normally be submitted
after an analytical review by the Technical Coordination Committee (TCC), accompanied
by a draft decision. Adoption of such decisions would normally not require further
discussion by the Council unless discussion is requested by a member of the Council”.

Decision 7 (EC-73)
WMO Integrated Global Observing System readiness indicators
The Executive Council,
Noting Resolution 9 (EC-73) – Plan for the WMO Integrated Global Observing System Initial
Operational Phase (2020–2023),
Having examined Recommendation 12 (INFCOM-1) – WMO Integrated Global Observing
System indicators,
Having further examined the indicators for monitoring the annual progress of the WMO
Integrated Global Observing System (WIGOS) national implementation (hereafter referred to
as “WIGOS Indicators”), developed by the Commission for Observation, Infrastructure and
Information Systems (INFCOM),
Endorses the WIGOS Indicators, provided in the annex to the present decision, for monitoring
the annual progress of the WIGOS national implementation and as the basis for the
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assessment of Members’ compliance with the standards listed in the Technical Regulations
(WMO-No. 49), Volume I – General Meteorological Standards and Recommended Practices,
Part I – The WMO Integrated Global Observing System, and to the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160);
Requests INFCOM to further develop the WIGOS Indicators, including additional criteria to
allow an improved assessment of Members’ compliance with WIGOS implementation and with
WIGOS standards and recommendations, along with the implementation of the Plan for the
WIGOS Initial Operational Phase (2020–2023);
Requests the Secretary-General to provide Members with a regular assessment results of the
progress achieved in the national implementation of WIGOS based on the WIGOS Indicators;
Urges Members to collaborate with the Secretary-General in this assessment.
__________
________
Decision justification: The new proposed indicators are intended to update and replace those of
Decision 31 (EC-69) – Indicators for monitoring progress in the WMO Integrated Global
Observing System national implementation, regarding the monitoring of the annual progress
with respect to the national implementation of WIGOS during the operational phase of WIGOS
(Resolution 37 (Cg-18) – The WMO Integrated Global Observing System transition to
operational status commencing in 2020).

Annex to Decision 7 (EC-73)
Indicators for Monitoring the Annual Progress of the
WIGOS National Implementation
1.
1.1

Institutional (weight 1)
National WIGOS partnership agreements for integration and sharing of observations from
National Meteorological and Hydrological Services (NMHSs) and non-NMHS sources: in
place (I=1/0); 1
• Metadata available in OSCAR/Surface;
Note: Guidance to be provided for Members on how/what to declare in the Country Profile Database
(CPDB).

1.2

National WIGOS focal point: nomination completed (I=1/0);

1.3

National OSCAR/Surface focal point: nomination completed (I=1/0); 1

1.4

National WIGOS Data Quality Monitoring System (WDQMS) focal point: nomination
completed (I=1/0); 1

1.5

National WIGOS Implementation Plan adopted/approved at national level (I=1/0); 1

1

1

Information provided by Members via the WMO Country Profile Database (CPDB).
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1.6

Staff trained in OSCAR/Surface (I=1/0); 1

1.7

Staff trained in WDQMS components and process (I=1/0). 1
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Note: This training is related to the Regional WIGOS Centres (RWCs) functions and is addressed to
WDQMS National Focal Points (NFPs) and RWCs’ staff.

2.
2.1

Observing network (weight 3)
Percentage of internationally reporting stations visible in WDQMS Webtool with correct
metadata in OSCAR/Surface ≥90% (I=1/0); 2
Note: “correct metadata” can be measured by counting the number of stations in the WDQMS
webtool that are not shown as yellow, or grey, or pink dots on the maps.

2.2

2.3

National contributions to the global data exchange based on the results (#stations) for
National Weather Prediction (NWP) requirements to the Global Basic Observing
Network(GBON) (I=1/0) assessed separately for each of the following targets, taking into
account exceptional circumstances foreseen in GBON regulations: 2,3
(a)

80% of the number of stations required to comply with horizontal resolution (200km
for surface networks and 500km for upper-air networks);

(b)

80% of the stations with required temporal resolution (hourly for surface networks
and 12-hourly for upper-air networks);

Number of partner stations registered in OSCAR/Surface ≥1 (I=1/0).

2

Note: indicator to be on hold until this is implemented in OSCAR/Surface.

3.

Metadata (weight 2)

Number of internationally reporting stations included in OSCAR/Surface with all metadata
standard mandatory elements ≥50% of the registered stations (I=1/0). 2
4.
4.1

Reporting/Data Exchange (weight 3)
Percentage of internationally reporting stations making available observations according
to the declared schedule in OSCAR/Surface ≥ 70% (I=1/0).3
• For the assessment of data quality and timeliness, separate indicators will be
considered for implementation at a later stage.

4.2

Percentage of stations internationally reporting in the WMO Information System (WIS)
with the WIGOS Station Identifier (WSI) 4 > 50% (I=1/0). 5
Note: Indicator to be on hold for the time being.

5.

Other (weight 0, for future)

Use of satellite data (I=1/0) — to be defined.
2

Indicators generated by OSCAR/Surface.

3

Indicators generated by WDQMS.

4

WIGOS Station Identifier

5

Indicators generated by WIS.
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The overall monitoring results of the WIGOS national implementation progress will be computed
once per calendar year. For indicators 2.1, 2.2, 3. and 4.1, monthly values will be computed and
then aggregated over 12 months.

Decision 8 (EC-73)
Establishment of a Data Acquisition Centre for marine meteorological and
oceanographic climate data within the Marine Climate Data System
The Executive Council decides:
(1)

To approve Recommendation 8 (INFCOM-1) – Establishment of a Data Acquisition Centre
in the Marine Climate Data System;

(2)

Subject to the parallel approval by the fifty-fourth session of the Intergovernmental
Oceanographic Commission (IOC) Executive Council, to establish the Atlantic
Oceanographic and Meteorological Laboratory (AOML) of the National Oceanic and
Atmospheric Administration (NOAA, USA), to operate as a Data Acquisition Centre (DAC)
for Drifting Buoys under the Marine Climate Data System (MCDS).

_______
Decision justification:
(1)

Recommendation 8 (INFCOM-1). It is to be noted that Paragraph 3.2 of Appendix 1 of
the revised version of the Guide to Marine Meteorological Services (WMO-No. 471),
adopted by the Executive Council through Resolution 10 (EC-70) – Report of the Joint
WMO/IOC Technical Commission for Oceanography and Marine Meteorology at its fifth
session, includes the list of established DACs in the MCDS. The new DAC, Atlantic
Oceanographic and Meteorological Laboratory (AOML/NOAA), operated by the United
States of America, will be added to the list.

(2)

MCDS was established through Resolution 2 (EC-64) – Report of the fourth session of the
Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology to
formalize and coordinate the activities of existing data collection systems and to address
gaps in order to produce a dedicated WMO-IOC operational data system with a view to
compiling coherent marine meteorological and oceanographic (metocean) climate data
sets of known quality, extending beyond the Essential Climate Variables (ECVs). WMOIOC Centres for Marine Meteorological and Oceanographic Climate Data (CMOCs), Global
Data Assembly Centres (GDACs), and Data Acquisition Centres (DACs) are the three tiers
of the MCDS. The terms of reference for MCDS Data Acquisition Centres (DACs) are
provided in Appendix 1 of the Guide to Marine Meteorological Services (WMO-No. 471).
The application received from AOML to become a DAC was assessed following the process
and criteria provided in the Guide to Marine Meteorological Services (WMO-No. 471),
Chapter 9 and Appendix 1. The outcome of the evaluation and review by the team of
experts independent from the applicant recommended that the centre be established and
operated by the United States of America as an MCDS DAC for Drifting Buoys. This
recommendation was endorsed by INFCOM at its first session (INFCOM-1).
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Decision 9 (EC-73)
Recommendations from the Capacity Development Panel
Considering: the progress report and recommendations from the Capacity Development Panel
found at EC-73/INF. 2.5(8),
The Executive Council decides to request the Capacity Development Panel:
(1)

To compile best practices from the National Meteorological and Hydrological Services
(NMHSs) considered to be meeting global standards in the delivery of services. This
compilation is to be used in the promotion of standards worldwide;

(2)

To review and update the current competency frameworks as needed and to support the
development of new frameworks in areas not yet addressed, with the support of the
Education and Training Office, and in order to benefit from the experience and knowledge
of WMO Regional Training Centres (RTCs), in close coordination with RTC
representatives;

(3)

To coordinate with the technical commissions (Commission for Weather, Climate, Water
and Related Environmental Services and Applications (SERCOM) and Commission for
Observation, Infrastructure and Information Systems (INFCOM)) in the development of a
capacity development framework to support the implementation of their activities;

(4)

To develop strategies to foster the engagement of academic and NMHS staff at the local
and regional levels with regard to research, the transfer of research to operations, and
the application of research to improve operational delivery;

(5)

To make recommendations on how to foster systematic contributions from academia
towards the enhancement of the research-to-operations continuum, which should
address approaches to promoting capacity development and service capabilities in
weather, climate, hydrology and environment at regional levels through the promotion of
collaboration and communication between regional centres such as Regional Specialized
Centres, Regional Climate Centres, Regional Training Centres (RTCs), WMO Integrated
Global Observing System (WIGOS) Centres, WMO Information System (WIS) Centres,
and so forth;

(6)

To support and review a publication on leadership and management based on experience
gained from the training programmes jointly organized by WMO and the Meteorological
Service Singapore for Regional Associations II and V since 2018;

(7)

To support the development of guidelines on best practices for NMHSs in terms of
working with development partners/governments with the aim of enhancing knowledge
sharing in this area;

(8)

To contribute to the Fourteenth WMO Education and Training Symposium (SYMET-14),
which will be held in 2021, as additional input to the development and promotion of the
educational and training activities of the Organization;

(9)

To conduct an assessment of and to clarify the roles and responsibilities of the different
actors as well as the different funding mechanisms involved in WMO capacity
development activities;

(10) To make recommendations and develop strategies to strengthen sub-regional, regional,
inter-regional and other cooperation groups in order to establish synergies at inter-
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regional and sub-regional levels and to identify training and capacity-building
opportunities;
The Executive Council decides to request the Secretary-General:
(1)

To ensure continued that there is Secretariat support for the activities of the Capacity
Development Panel as it works to achieve its objectives within the limit of the financial
resources available;

(2)

To encourage the centralization and dissemination of information concerning regional
capacity development opportunities and capacity development opportunities for NMHSs,
such as training courses and so forth, provided by various actors;

(3)

To support NHMSs to access funding for capacity development through international
cooperation mechanisms, such as projects, fellowships, internships, and so forth.

See EC-73/INF. 2.5(8), EC-73/INF. 4.4(2) and EC-73/INF. 4.4(3) for more information.
_______
Decision justification: The Executive Council (EC) established a Capacity Development Panel
with Resolution 7 (EC-71) – Capacity Development Panel; this Panel held its first meeting on 26–
27 August 2020 and agreed on its Expert Teams and Task Team and their terms of references.
At its seventy-second session, the Executive Council made a number of resolutions and decisions
related to the Panel, including Resolution 4 (EC-72) – Strengthening marine services,
Resolution 12 (EC-72) – Rules of Procedure for the non-Constituent Bodies established by Cg-18
and EC-71, which includes the Panels Reporting to the EC, Decision 11 (EC-72) – Scaling up
effective partnerships and scope, scale and progress of WMO development projects, Decision 12
(EC-72) – Recommendations for revision of the WMO Capacity Development Strategy, Decision
13 (EC-72) – Developing and sustaining core competencies and expertise, and Decision 15 (EC72) – Review of the membership of bodies established by Congress and the Executive Council.
In its second meeting, held on 3–4 February 2021, the Panel reviewed related resolutions and
decisions and made a number of observations and recommendations for EC-73, as presented in
the present decision.

Decision 10 (EC-73)
International Meteorological Organization Prize and other awards
The Executive Council decides:
(1)

To award the sixty-sixth International Meteorological Organization (IMO) Prize to
Professor In-Sik Kang (Republic of Korea);

(2)

To invite Professor In-Sik Kang to deliver a scientific lecture to the Council at its seventyfifth sessions;

(3)

To request the Policy Advisory Committee (PAC) to review the IMO Prize nomination and
selection criteria and process (Rule 7 of the Rules of Procedure for the Executive Council)
and to invite Members to give due recognition to the recent achievements of the
nominees, to encourage the scientific, regional and gender diversity of the candidates,
and to submit nominations one month in advance of the session of the Council to enable
due consideration;
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(4)

To award the 2021 WMO Research Award for Young Scientists to Dr Hoang-Minh Nguyen
(Viet Nam) for the paper entitled “An approach for improving the capability of a coupled
meteorological and hydrological model for rainfall and flood forecasts” by Hoang-Minh
Nguyen and Deg-Hyo Bae, published in the Journal of Hydrology, 577, 2019, 124014,
https://doi.org/10.1016/j.jhydrol.2019.124014;

(5)

To award the twenty-seventh Professor Dr Vilho Väisälä Award for an Outstanding
Research Paper on Instruments and Methods of Observation to Julian Gröbner and
Natalia Kouremeti (Switzerland) for the paper entitled “The Precision Solar
Spectroradiometer (PSR) for direct solar irradiance measurements”, published in Solar
Energy 185 (2019), p. 199-210, https://doi.org/10.1016/j.solener.2019.04.060;

(6)

To award the eighth Professor Dr Vilho Väisälä Award for the Development and
Implementation of Instruments and Methods of Observation in Developing Countries to
Duong Van Khanh, Do Huy Duong, Nguyen Xuan Tuan and Mai Hai Tung (Viet Nam) for
the paper entitled “Automation solution to manage technical operations and transfer the
real-time information from manual stations of Meteorological and Hydrological in Viet
Nam” published in Viet Nam Journal of Hydro-Meteorology, No. 691, dated 25 July 2018;

(7)

To request the president of the Commission for Observation, Infrastructure and
Information Systems (INFCOM), in collaboration with the presidents of the regional
associations, to widely publicize the call for the next awarding of the Professor Dr Vilho
Väisälä Award for the Development and Implementation of Instruments and Methods of
Observation in Developing Countries, in order to ensure a larger number of submissions
from developing countries and to recognize the important work being performed in
developing countries in the field of instruments and methods of observation for the WMO
Integrated Global Observing System (WIGOS).

_______
Decision justification:
•

Resolution 38 (Cg-II) – Utilization of surplus funds of the International Meteorological
Organization (IMO Prize),

•

Decision 14 (EC-72) – International Meteorological Organization prize and other awards
(revised Guidelines for granting the Professor Dr Vilho Väisälä Awards)

Decision 11 (EC-73)
Theme of World Meteorological Day for 2022
The Executive Council decides, upon proposal by the Secretary-General,
(1)

That the theme of World Meteorological Day for 2022 will be “Early Warning and
Early Action. Hydrometeorological and climate information for Disaster Risk
Reduction”;

(2)

To invite Members to undertake activities to celebrate World Meteorological Day in
2022 using the above theme based on background information published by the
Secretary-General.

_______
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Decision justification: Resolution 6 (EC-XII) – Annual World Meteorological Day
The themes of World Meteorological Day since 1961 are available on the WMO website:
https://public.wmo.int/en/resources/world-meteorological-day;
https://public.wmo.int/en/resources/world-meteorological-day/previous-world-meteorologicaldays.

Decision 12 (EC-73)
Risk management and risk appetite statements
The Executive Council decides:
(1)

To note the progress made in implementing the WMO Risk Management Policy as defined
in Resolution 22 (EC-66) – Implementation of risk management;

(2)

To further note the top organizational risks identified (see EC-73/INF 5.2(6)) as well as
the need to continuously enhance the maturity of the Organization’s risk management
processes and risk awareness, especially in the current volatile environment;

(3)

To recognize the need to pursue opportunities and seek innovation, particularly if these
outweigh the risks and if the existing controls are adequate;

(4)

To endorse the risk appetite statements presented in the annex to the present decision,
with a view to operationalizing them in accordance with the Risk Appetite Framework and
applying the overall enterprise risk management principles.

See EC-73/INF. 5.2(6) for more information.
_______
Decision justification:
The Risk Appetite Statements:
-

Address the recommendation of the Audit and Oversight Committee (AOC) to factor
in an appetite for innovation and change management in WMO’s risk management
(AC-34-4). AOC reviewed the draft statements at its session in May 2021.

-

Address the recommendation of the Joint Inspection Unit (JIU) to incorporate
enterprise risk management in the meetings of legislative/governance bodies at
least annually (Recommendation 1, JIU Report 2020/5 - Enterprise risk
management), including through the endorsement of a risk appetite statement.

-

Constitute an update of the statements formulated in Resolution 22 (EC-66) on risk
management policy, reflecting the enhanced maturity of the Organization’s risk
management practices and risk awareness.

-

Are in accordance with best practices and the guidelines issued by the Task Force
on Risk Management of the High-Level Committee on Management of the United
Nations System Chief Executives Board for Coordination (CEB).
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Annex to Decision 12 (EC-73)
Risk Appetite Statements
The Risk Appetite Statements should be read in conjunction with the Risk Appetite Framework,
Chapter 14 of the Standing Instructions on Risk Management and Chapter 1 of the Standing
Instructions on Internal Organizational Management.
Risk appetite scale
Low; Medium; High (see Risk Appetite Framework in EC-73/INF. 5.2(6))
Organizational Level
In accordance with the EC-66 decision, WMO operates and implements its programme
activities and projects within an overall risk appetite as low as reasonably practicable.
Strategic
Strategic risks are related to the long-term goals and strategic objectives of the Organization,
aligned with and supporting its mission and vision. WMO’s appetite for strategic risks is higher
than the overall organizational appetite in order to meet the challenges faced in the external
worldwide context. The appetite level medium suggests that the Organization will strive to
meet its set mandate with a mix of caution, agility and innovation ensuring to manage risk or
exploit opportunities, as appropriate. The appetite level is considered when designing the
Strategic Plan.
Operational
Operational risks are associated with the inability to implement WMO’s Operating Plan.
The appetite for operational risks is higher than the overall organizational appetite in order to
meet the challenges and uncertainties related to implementing programmatic activities in a
widely diverse environment composed of both developed and less developed (including Least
Developed Countries (LDCs) and Small Island Developing States (SIDS)) countries and
territories in terms of capacity development and technological advancement. The appetite level
medium recognizes that WMO dynamically manages resourcing, modalities of implementation
of activities, risks and opportunities in order to ensure optimal delivery against the long-terms
goals and strategic objectives.
Financial
Financial risks are associated with inadequate levels of financial resources and inappropriate or
inefficient use of the financial resources held by WMO.
The appetite for financial risks is low, reaffirming WMO’s position in seeking to proactively
mitigate both the likelihood and impact of risks impacting the availability of sufficient levels of
financial resources or of a non-compliant financial environment. WMO ensures that delegated
authority, as well as segregation of duties that ensure a sufficient level of checks and balances,
is strictly recorded and enforced through a system of internal controls, which in turn ensures
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that this risk area is mitigated. WMO’s three lines model, with operating and effective relevant
entities, provides assurance to Executive Management that compliance, internal controls and
risk management mechanisms are in place to mitigate this area.
Compliance
Compliance risks are associated with breaches of obligations leading to an inability to operate
within WMO Regulations, rules, ethics and standards of conduct as well as in accordance with
United Nations rules and agreement terms, and applicable law.
The appetite for compliance risks is low and WMO is committed to ensuring that all its activities
and operations are free from fraud and other breaches of obligations. A set of internal control
measures and oversight entities are in place to prevent and detect these from occurring. While
WMO recognizes that it remains to a minimal degree exposed to these risks, it commits to take
prompt action on matters of conduct in line with its duties and obligations to staff and
stakeholders.
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Risk Appetite Statements per subcategory
Risk Category
1. STRATEGIC
(medium)

Risk Subcategory
1.1 Strategic
planning, budget
and alignment
(medium)

1.2 External
relations and
partners
(low)

1.3 Business
model and
competition
(medium)

1.4 Political and
force majeure
(medium)

Risk Appetite
The risk appetite is medium. WMO is committed to
its mission of providing essential worldwide
leadership and coordination in support of nations’
responsibilities to provide weather, climate, water
and related environmental services that protect
lives, property and livelihoods. To this end, it is
instrumental that its Strategic Plan be in full
alignment to Members’ needs and priorities, that
resources be efficiently allocated, and that
opportunities be actively sought to mobilize funds
and partnerships.
The risk appetite is low. To maintain transparency
and build trust, WMO shall actively engage,
maintain, share information and communicate with
all its partners. It shall also ensure that the level of
risk is mitigated to low through (a) proactive
relations with partners; (b) conduct of due diligence
on partners; (c) diversification (i.e. avoid overreliance on a sole partner); and (d) timely reporting
of any deviations.
The risk appetite is medium. WMO continuously
seeks to foster a creative and innovative culture that
allows the Organization to better deliver on its
mission as the authoritative voice of the United
Nations on weather, climate, water and related
environmental services and to also accelerate its
contribution to the SDGs. WMO recognizes that it
must continually and dynamically adapt its business
model to changing needs and operating
environments through taking calculated risks to
invest in new partnerships and new business
approaches.
The risk appetite is medium. WMO operates across
the world and needs to provide technical expertise
and capacity development assistance to enable the
performance of its Members. WMO recognizes that
despite preparedness activities and active mitigation
measures, it remains to a certain degree exposed to
these uncertainties in various locations. WMO is also
proactively mitigating disruptions to the continuity of
its operations as a result of natural disasters or
other physical security risks regarding safety and
security of its staff members. WMO actively monitors
and mitigates these risks in a systematic manner,
using a broad range of information resources, and
undertaking Business Continuity Planning within the
framework of organizational resilience.

530

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

Risk Category
2. OPERATIONAL
(low)

Risk Subcategory

Risk Appetite

2.1 Operational
planning, budget
and alignment

The risk appetite is low. At operational level WMO is
committed to reduce possible deviations from the
Strategic Plan by enforcing a transparent and wellfunctioning results-based management. It also
recognizes that it remains exposed to a certain
degree of uncertainties regarding its ability to
ensure that the appropriate resources are available
for all its operational needs. WMO will continue to
mitigate the risks, to the extent possible, by
developing additional funding initiatives and
reallocating resources to align them with
implementation priorities and proactively monitoring
the level of resources available to enable
realignment of resources when required.

(low)

2.2 Technical
operations and
execution
(including
projects)
(medium)

2.3 Governance
and oversight
(low)

2.4 Business
processes and
services
(medium)

The risk appetite is medium. WMO is executing its
activities, technical and capacity development with
minimum deviations from the Operating Plan. It also
recognizes that it remains exposed to a certain
degree of risks due to its activities being carried out
in an international context, in various locations and
with deliverables dependent on multiple
stakeholders.
The risk appetite is low. WMO shall strive to mitigate
any perceived weaknesses of its governance
(Constituent Bodies, etc.) and internal governance
mechanisms (three lines model) through continuous
improvement of its risk management process and
internal controls framework as well as through strict
observance of its anti-fraud policy (see also 4.2
below).
The risk appetite is medium. WMO is committed to
mitigate risks connected to its internal organizational
processes by having robust process documentation
and clear accountability for all key elements. WMO
promotes a quality management approach with a
culture of performance monitoring, continual
improvement and innovation to increase the
effectiveness and efficiency of its processes. WMO
sees innovation as a strength and actively seeks to
adopt new processes, technology, and addresses the
associated risks through governance mechanisms
and change management controls.

APPENDIX 3. DECISIONS ADOPTED BY THE SESSION

Risk Category

Risk Subcategory
2.5
Organizational
culture
(low)

2.6 Information
resources and
information
technology
(low)

2.7
Communication
(low)

2.8 Vendors
(commercial
contracts)
(low)

2.9 Beneficiaries
of WMO activities
(low)
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Risk Appetite
The risk appetite is low. WMO is proactively
mitigating risks connected to human resources
(including workplace conflicts, motivation, attitude
and behaviour; team dynamics; organizational
values) through specific policies and procedures,
enhanced and transparent communication across
and general awareness raising activities and
provision of formal and informal conflict resolution
mechanisms and services to staff. WMO encourages
a respectful and harmonious workplace free of any
discrimination or harassment, for which WMO has
zero tolerance
(see also 4.1 below).
The risk appetite is low. WMO is committed to
mitigate risks connected to its information
technology strategy, infrastructure and software
through investments in systems resilience and
improved functionality to deliver cost-effective
operations. WMO continues to enhance cybersecurity
measures to counter risks of data loss/misuse or
system disruption.
The risk appetite is low. WMO is mitigating risks
connected to internal and external communications.
In external communications, these include events or
circumstances resulting from negligence or malicious
actions which may compromise the integrity,
reliability of information and confidentiality. WMO
fosters transparent internal communication which is
integrated in performance management and
additionally ensures that risk information flows up,
down and across the Organization.
The risk appetite is low. WMO is committed to
conduct due diligence on all vendors, monitor
ongoing performances in accordance with the
relevant WMO and UN rules, and report on any
deviations. An example of this may be the failure of
key suppliers to deliver products and services, which
in turn can trigger a disruption to WMO activities or
projects, and is therefore actively mitigated through
contract and performance management.
The risk appetite is low. WMO actively seeks to
ensure capacity development and meet beneficiaries’
needs and expectations by imposing high standards
on itself and its partners. It aims to develop
sustainable services and infrastructure for the
improvement of the well-being of societies of all
nations by engaging Members.
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Risk Category

Risk Subcategory

Risk Appetite

2.10 Reputational

The risk appetite is low. WMO is committed to
mitigate risks which could damage the
Organization’s reputation through adherence to the
highest standards of transparency and accountability
in its external communications and reporting.
Regarding external communications, the risk of
exposure to media attention and public perception is
mitigated by ensuring good data quality from
authoritative sources and any misrepresentation of
its mandate or priorities are correctly addressed
while maintaining transparency.

(low)

Regarding reporting, this risk is mitigated by
ensuring good data quality (Enterprise Resource
Planning (ERP) system) and through comprehensive
reporting by the Executive Management to the
Constituent Bodies and Members.
3. FINANCIAL
(low)

3.1 Exchange
rate
(low)

3.2 Assets and
investments
(low)

3.3 Inappropriate
and/or inefficient
use of financial
resources
(low)

The risk appetite is low. WMO reduces its purchasing
power exposure to currency fluctuations by
managing its major exposures centrally, within
financial limit frameworks to manage the balance of
currencies held in comparison to historical and
future forecast currency needs. Budgetary and
reporting foreign exchange risks are managed
through operational procedures aimed to identify
and mitigate such risks at the inception of activities.
The risk appetite is low. WMO maintains its cash in
low risk bank accounts and term deposits with highly
rated financial institutions as defined in its
investment policies, matching the investment
principles of security, liquidity and return with the
nature of the funds being invested. It monitors
exposures against guidelines and benchmarks and
reports on compliance, performance and risk to the
Investment Committee periodically.
The risk appetite is low. WMO is committed to use
its financial resources in an efficient manner,
compliant with its regulatory framework and in a
manner that supports the implementation of its
approved programmes and activities. WMO ensures
that delegated authority, as well as segregation of
duties which ensures a sufficient level of checks and
balances, is strictly recorded and enforced through a
system of internal controls, which in turn ensures
that this risk area is mitigated. WMO’s results-based
management (RBM) planning and budgeting and the
three lines model provide assurance to Executive
Management that compliance, internal controls and
risk management mechanisms are in place to
mitigate this risk area effectively and efficiently.
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Risk Category

Risk Subcategory
3.4 Assessed
contributions
(low)

4. COMPLIANCE
(low)

4.1 Breach of
obligations
(low)

4.2 Fraud and
corruption
(low)

4.3 Technical
standards and
regulations
(medium)
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Risk Appetite
The risk appetite is low. WMO does not fully control
the risk of payment of assessed contributions;
however, the risks within the control of WMO are
mitigated through daily monitoring of receipts of
assessed contributions and reporting to key
stakeholders. Internal stakeholders are provided
with reports on a monthly basis, if not more
frequently through the Board of Directors meetings
and Members are provided with reporting on a
quarterly basis. Residual risk of lack of sufficient
resources is also addressed in Operational Risk point
2.1 above.
The risk appetite is low. WMO is committed to the
highest standards of ethics and conduct and seeks to
uphold its obligations, and duty of care, in addition
to applicable rules and regulations across all its
operations. WMO is also committed to abide by its
contractual obligations with donors and other
stakeholders. WMO commits to take firm action
where there has been a material breach of WMO
obligations.
The risk appetite is low. WMO is committed to
ensuring that all its activities and operations are free
from fraud and other prohibited acts (e.g.
corruption), and works to prevent and detect these
from occurring in its activities or operations through
appropriate internal control measures, the support
of its oversight entities and ongoing employee
training to deter and detect potential instances and
limit any impacts. WMO is committed to
investigating substantive reports of violations taking
appropriate disciplinary action/sanctions when
allegations are substantiated. In addition, WMO will
take measures for corrective action, including, but
not limited to, recovery of WMO losses.
The risk appetite is medium. WMO does not fully
control the compliance to technical standards and
regulations, which is dependent on infrastructure,
capacity and quality of services provided by
Members, across the world. However, the risks
within WMO control are mitigated through the
provision of guidelines, technical expertise and
capacity development assistance through
programmes, projects and activities.
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Decision 13 (EC-73)
Process for the preparation of the Strategic Plan 2024–2027
The Executive Council decides:
(1)

To reaffirm the validity of the high-level vision, the overarching priorities, the long-term
goals and the strategic objectives of the World Meteorological Organization (WMO)
Strategic Plan for the 2030 horizon;

(2)

To mitigate the impacts of the COVID-19 pandemic on the implementation of the WMO
Strategic Plan in 2020 and 2021 to the extent possible;

(3)

To request the Policy Advisory Committee (PAC), according to the schedule provided in
the annex to the present decision:
(a)

To review the Strategic Plan and update, as needed, the focus areas for 2024–2027
considering the state and evolution of key drivers, Organization performance with
respect to the WMO Strategic Plan 2020–2023 and contributions from constituent
and advisory bodies; and

(b)

To submit a draft Strategic Plan 2024–2027 to the Executive Council in 2022 for its
consideration and subsequent submission to the World Meteorological Congress at
its nineteenth session;

(4)

To reiterate the critical importance of the availability of accurate, timely and up-to-date
monitoring data from Members and relevant WMO systems to assess progress on the
implementation of the Strategic Plan 2020–2023;

(5)

To invite Members to update their data in the Community Platform, with the assistance of
regional offices, which can provide the necessary monitoring data and preliminary
analyses of the performance indicators to inform the strategic planning process;

(6)

To invite the technical commissions, the Research Board and the Executive Council (EC)
panels to update technical strategies based on input from the regional associations as a
contribution to the strategic planning process.

_______
Decision justification:
(1)

PAC is entrusted with supporting EC on strategic, operational and budget planning
processes (Resolution 35 (EC-70) – WMO Executive Council structures);

(2)

The World Meteorological Congress adopted the WMO Strategic Plan 2020–2023
(Resolution 1 (Cg-18) – WMO Strategic Plan) and requested EC to review the Strategic
Plan and update, as needed, the focus areas for 2024–2027 for consideration by the
World Meteorological Congress at its nineteenth session.
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Annex to Decision 13 (EC-73)
Tentative schedule for the preparation of the Strategic Plan 2024-2027
July-October 2021

Members update their data through the Community Platform and
complementary online surveys where necessary

October-December 2021

Secretariat prepares: (1) mid-term monitoring and evaluation
report and (2) update on the state and evolution of key drives
(external and internal)
Regional Associations (RA) provide inputs. Technical
commissions, the Research Board, EC panels update, when
required, technical strategies (Figure 1) and provide input to the
planning process
Science Advisory Panel (SAP) provides draft report with
recommendations
PAC reviews the Strategic Plan 2020-2023 and updates focal
areas for 2024-2027

March-April 2022

PAC prepares the draft Strategic Plan 2024-2027 and submits it
to EC

June 2022

EC considers the draft Strategic Plan 2024-2027, provides
guidance for follow up, if any, and recommends it to the
Congress

Figure 1. Technical strategies corresponding the Long-term goals and Strategic Objectives of
the WMO Strategic Plan – update status.
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Decision 14 (EC-73)
Designation of acting members of the Executive Council
The Executive Council decides to designate as acting members of the Executive Council:
Professor Mansur Bako MATAZU (Nigeria), to replace Prof. Sani Abubakar Mashi (Nigeria),
Mr ZHUANG Guotai (China), to replace Ms LIU Yaming (China),
Mr Naoyuki HASEGAWA (Japan), to replace Mr Yasuo Sekita (Japan),
Mr Miguel Ivan LACERDA DE OLIVEIRA (Brazil), to replace Mr Carlos Edison Carvalho Gomes
(Brazil),
Dr Elena MATEESCU (Romania), to replace Major General Silvio Cau (Italy).

_______
Decision justification:
EC member departures
Name

Vacancy date

Prof. Sani Abubakar Mashi (Nigeria)

16 March2021

Ms LIU Yaming (China)

20 January 2021

Mr Yasuo Sekita (Japan)

5 January 2021

Mr Carlos Edison Carvalho Gomes (Brazil)

18 January 2021

Major General Silvio Cau (Italy)

17 February 2021

Decision 15 (EC-73)
Review of the membership of the bodies established by the World
Meteorological Congress and the Executive Council
The Executive Council decides on the following appointments, replacements, and changes
in the composition of the bodies established by the World Meteorological Congress and the
Executive Council:
Policy Advisory Committee (Resolution 35 (EC-70) – WMO Executive Council structures)
Mr G. Zhuang replaces Ms Liu, Mr N. Hasegawa replaces Mr Y. Sekita, and Mr M.I. Lacerda
replaces Mr C.E. Gomes.
Science Advisory Panel (Resolution 10 (Cg-18) – Scientific Advisory Panel)
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Current members extended for the remaining two years of their first term.
On the recommendation of the Selection Committee:
Mr Richard Anyah (Kenya/USA) and Ms Madeleine Renom (Uruguay) are appointed as new
members for two years in line with the term of the current members of the Science Advisory
Panel.
Audit and Oversight Committee (Resolution 17 (EC-72) – Terms of reference and
membership of the Audit and Oversight Committee)
On the recommendation of the Selection Committee, the following members are appointed:
Mr Tuncay Efendioglu (Turkey) and Ms Setsuko Yamazaki (Japan) for their second three-year
term, from 1 July 2021 to 30 June 2024,
Ms Coralie Colson (France), Mr Jose Mendez (Costa Rica) and Mr Hock-Chye Ong (Malaysia),
for their first three-year term, from 1 July 2021 to 30 June 2024, subject to the appropriate
due diligence to be undertaken by the Secretary-General,
Mr Kamlesh Vikamsey (India) and Ms Caroline Najm (Canada) for their second three-year
term, from 1 March 2022 to 28 February 2025 and from 13 June 2022 to 12 June 2025,
respectively,
A reserve was established comprising Mr Stamatios Anthis (Greece), Mr David Muthusi Mutuki
(Kenya), Mr Igors Ludborzs (Latvia), and Mr Yuichiro Ogino (Japan), who shall be considered
for appointment in case any position falls vacant in the Audit and Oversight Committee in the
intersessional period, subject to the appropriate due diligence to be undertaken by the
Secretary-General.
Executive Council Panel on Polar and High Mountain Observations, Research, and
Services (Resolution 30 (EC-73) – Executive Council Panel on Polar and High-mountain
Observations, Research and Services)
The composition of the Panel is established in accordance with Resolution 30 (EC-73), to be
completed following the adopted procedure.
Joint WMO-Intergovernmental Oceanographic Commission (IOC) Collaborative Board
(Annex to Resolution 9 (Cg-18) – Terms of reference of the Joint WMO-IOC Collaborative
Board)
Mr N. Hasegawa replaces Mr Y. Sekita.
WMO-IATA Collaborative Aircraft Meteorological Data Relay (AMDAR) Programme
(WICAP) Governing Board
(Annex 2 to Resolution 14 (EC-73) – Establishment of the WICAP Governing Board
membership)
WMO membership for the WICAP Governing Board is established in accordance with
Resolution 14 (EC-73) – Collaboration with the International Air Transport Association on the
Development of the Aircraft Meteorological Data Relay Programme as follows:
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Mr Steve Stringer (European Meteorological Services Network (EUMETNET) AMDAR Programme),
Mr Curtis Marshall (USA AMDAR Programme), and Mr Anthony Rea and Mr Dean Lockett (WMO
Secretariat).
International Meteorological Organization (IMO) Prize Selection Committee
Ms P. Endersby, Mr A. Martis (Chair), Mr K. Takahashi and Ms D. Karnawati (replacing Ms Liu
Yaming)
Science Advisory Panel Selection Committee
Ms C. Saulo (Chair), Mr L. Uccellini, Mr F. Uirab and Ms D. Karnawati (replacing Mr Y. Sekita)
Audit and Oversight Committee Membership Selection Committee
Ms C.L. Wong (Chair), Mr P. Binder and Mr N. Hasegawa (replacing Mr J.-M. Lacave and
Mr G. Navarro)
Vaisala Award Selection Committee
S. Tchinda Tazo, M. Mohapatra, K. Takahashi and the president of the Commission for
Observation, Infrastructure and Information Systems (INFCOM)
WMO Staff Pension Committee
(Resolution 21 (EC-XXXV) – WMO Staff Pension Committee)
Mr L. Bah, Mr V. Coskun, Ms A. Laing (replacing Mr S. Mashi) and Mr F. Teshome as alternate
member.
_______
Decision justification:
(1)

Designation of acting members of the Executive Council according to Decision 14 (EC-73) –
Designation of Acting Members of the Executive Council.

(2)

Expiration of terms of experts that served on certain bodies.

(3)

Rules 2.7 and 9 of the Rules of Procedure for the Executive Council.

Decision 16 (EC-73)
Maintaining the WMO headquarters building
The Executive Council:
Noting with concern the need for major renovation, refurbishment or updating to the critical
building infrastructure,
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Underlining the importance of regularly maintaining and adapting the WMO headquarters
building so that it remains energy efficient and a sustainable major working asset of the
Organization,
Decides:
(1)

To invite Members to consider voluntary contributions to the WMO Trust Fund for
Extraordinary Works at the WMO Building in order to fully finance the required works as
explained in EC-73/INF. 6.4;

(2)

To request the Secretary-General to take the necessary actions and allocate resources to
ensure that the building remains a safe, secure, efficient and environmentally friendly
work environment for the entire WMO community.

_______
Decision justification: See EC-73/INF. 6.4.

Decision 17 (EC-73)
Consideration of reports of oversight bodies
The Executive Council,
Recalling:
(1)

(2)

Resolution 11 (Cg-18) – WMO reform – next phase, agrees that the WMO reform efforts
should continue during the eighteenth financial period and should focus on the following
areas:
(a)

Ensuring coherence and consistency among the strategic, programmatic and
financial frameworks and streamlining WMO technical and scientific strategies,
plans and programmes according to the WMO Strategic Plan, Operating Plan and
budget based on long-term goals and strategic objectives,

(b)

Comprehensive review of the WMO regional concept and approaches in order to
strengthen the role and enhance the effectiveness of the regional associations, with
the support of the WMO regional offices,

(c)

Continual enhancement and innovation in administrative processes, rules and
practices,

(d)

Review and alignment of the structure, staffing and rules of the Secretariat to
enhance its utility and effectiveness in serving Members in order to achieve the
long-term goals and strategic objectives of the Organization,

Resolution 2 (Cg-18) – Maximum expenditure for the eighteenth financial period (2020–
2023), which requested the Secretary-General to identify both efficiency gains, especially
in administrative work, and processes and savings in the regular budget corresponding to
at least CHF 5.3 million in 2020–2023 and also to identify other sources of funding during
the eighteenth financial period in order to supplement the increased assessed
contributions and to report accordingly,
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Notes the progress made related to WMO reform efforts, in light of the restrictions and
challenging working conditions imposed by COVID-19, by:
(1)

The Members, officers and technical experts of all WMO bodies;

(2)

The Secretary-General, with the support provided by the Secretariat;

Decides:
(1)

(2)

To take note of:
(a)

The report of the Financial Advisory Committee (FINAC), endorsing its
recommendations when making decisions on financial and budgetary matters under
agenda item 6 (EC-73/INF. 2.5(3));

(b)

The report of the WMO Audit and Oversight Committee (AOC), endorsing its
recommendations when dealing with respective matters (EC-73/INF. 7(3)) and
recognizing the need for WMO Management to address all Joint Inspection Unit
(JIU) recommendations applicable to the Committee’s working methods and
performance assessment, as provided in JIU/REP/2021/1;

(c)

The report of the External Auditor with an unqualified opinion,
(i)

Considering its recommendations, in accordance with Financial Regulation
15.10, when dealing with financial statements under agenda item 6.1 (EC-73/
INF. 7(4)),

(ii)

Urging the Secretariat to expeditiously address the 22 recommendations
therein, and

(iii)

Noting with concern the emphasis of matter included in the report on the
overall negative net asset position of the Organization (CHF -4 878 000) due
mainly to the unfunded employee liabilities;

(d)

The annual accountability report of the Internal Oversight Office (IOO), in
accordance with Financial Regulation 13.10 (EC-73/INF. 7(1)), encouraging IOO to
continue providing detailed information on the handling of reports of misconduct in
future accountability reports;

(e)

The JIU’s report and recommendations on the Review of management and
administration in WMO (JIU/REP/2021/1), calling on the Secretary-General to
implement all four formal recommendations and to address the 27 informal
recommendations;

(f)

The report of the Ethics Office (EC-73/INF. 7(5)), encouraging the WMO Secretariat
to consider ways to increase its support of the Ethics Officer and build the capacity
of the Ethics Office as a whole;

(g)

The matters raised in the report of the Staff Association (EC-73/INF. 6(5));

To request the Secretary-General:
(a)

To continue providing support to JIU in its work and to implement its
recommendations in a timely manner;
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(b)

To expand on the initial WMO management action plan by preparing an annex
containing detailed responsibilities, milestones, prioritization, financial implications
and progress indicators that implement all four formal recommendations and that
address the 27 informal recommendations in JIU/REP/2021/1. A first phase of
review should be carried out at EC-74 in October 2021, followed by a more
comprehensive review at EC-75 in 2022;

(c)

To provide a six-monthly update to the Executive Council, aligned to the AOC
sessions, reporting on the progress made in implementing all four formal
recommendations, as well as in addressing the 27 informal recommendations in
JIU/REP/2021/1, including comments from AOC on the progress as part of its
routine reporting to Executive Council;

To request that the next cycle of audits and evaluations include a specific focus on the
effectiveness of management controls in order for the Executive Council to assess
whether JIU, the External Auditor, and the Audit and Oversight Committee
recommendations have been addressed;

Further decides:
(1)

To endorse the proposed response to the recommendations of JIU addressed to the
legislative bodies of WMO, noting that certain JIU recommendations have been reviewed
by the Secretary-General (EC-73/INF. 7(2)) and that others will be discussed and further
refined at EC-74;

(2)

To request the President:
(a)

To form an intersessional EC Working Group to establish the framework of
legislative changes necessary to meet the requirements of Recommendation 7 of
JIU/REP/2020/1. The progress of this EC Working Group shall be communicated to
the Policy Advisory Committee (PAC) and be further considered by EC-75 in 2022
and presented to the World Meteorological Congress in 2023 for approval;

(b)

To prepare an agenda item for the Executive Council on the restructuring of the
Secretariat, including updates from the management action plan and lessons
learned.

See EC-73/INF. 2.5(3), 7(1), 7(2), 7(3), 7(4), 7(5) for more information.
_______
Decision justification: Basic Documents No. 1 (WMO-No. 15), Regulation 126 (2).

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION
Recommendation 1 (EC-73)
Comprehensive review of the WMO regional concept and approaches
THE EXECUTIVE COUNCIL,
Noting:
(1)

The general terms of reference for regional associations (Annex II to the General
Regulations) in Basic Documents No. 1 (WMO-No. 15),

(2)

Resolution 6 (Cg-18) – WMO regional associations,

(3)

Resolution 7 (Cg-18) – Establishment of WMO technical commissions, for the eighteenth
financial period,

(4)

Resolution 8 (Cg-18) – Research Board,

(5)

Resolution 11 (Cg-18) – WMO reform – next phase,

(6)

Resolution 79 (Cg-18) – Open consultative platform “Partnership and Innovation for the
Next Generation of Weather and Climate Intelligence”,

(7)

Resolution 80 (Cg-18) – Geneva Declaration – 2019: Building Community for Weather,
Climate and Water Actions,

(8)

Resolution 1 (EC-72) – Effective coordination between regional associations, technical
commissions and the Research Board,

(9)

Resolution 2 (EC-72) – Activities and working mechanisms of the regional associations,

(10) Resolution 11 (EC-72) – Guidelines for public-private engagement (edition 2020),
(11) Resolution 5 (EC-71) – Hydrological Coordination Panel,
(12) Resolution 11 (EC-71) – Rules of Procedure for the Constituent Bodies,
Noting further:
(1)

That the fundamental rationale for the existence of regional associations remains highly
relevant and strong and is clearly articulated in the Convention and General Regulations of
the Organization and that the working mechanisms of the regional associations, the
interaction between the regional associations and the Secretariat and the support provided
to the regional associations by the Secretariat should be more effective and efficient if we
are to address the needs and challenges of all Members in the twenty-first century,

(2)

The significant differences and heterogeneity between regions and among Members
within the same regional association resulting in varying interests and requirements from
WMO engagement and particularly requiring more recognition of this diversity in terms of
size, meteorological and climatological conditions, development status and prevailing
political systems and frameworks in the work of the regional associations,
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(3)

That the lack of data from some regions for global-level use is limiting the quality of
numerical weather prediction and multi-hazard early warning systems, particularly in
data-sparse regions,

(4)

That the visibility of WMO and the National Meteorological and Hydrological Services
(NMHSs) in the regions is limited and their roles are generally not adequately recognized
by political actors at the national and regional levels,

(5)

That the participation of WMO key partner organizations, including the private sector and
academia, in WMO and regional associations’ activities could be substantially enhanced,

Recognizing:
(1)

That the linkages and working mechanisms between the regional associations, technical
commissions, and other bodies of the Organization require strengthening to enable more
effective support to Members and effective and efficient contributions to the WMO longterm goals and strategic objectives,

(2)

That the presidents of the regional associations and Permanent Representatives of
Members with WMO often have constraints in reconciling their national duties with
devoting substantial amounts of their time to WMO activities, particularly for Members
with small NMHSs,

Emphasizing the need:
(1)

To increase the implementation of World Meteorological Congress (Congress) and
Executive Council (EC) decisions and resolutions by Members through institutional
arrangements that enhance the contribution of the regional associations to the adoption
of specific plans to implement the decisions and resolutions across all WMO regions,

(2)

For regional association sessions to focus on selected priorities so as to provide concrete
recommendations based on region-specific priorities and needs to Congress and the
Executive Council as the starting point for the strategic and operational planning of WMO
in support of concrete actions related to regional priorities,

(3)

To increase the use of the WMO Community Platform as a source of information to
identify capacity needs, track progress regarding the implementation of, for example,
Member observing networks and service capacities with numeric indicators, and inform
the strategies and operational plans of the Organization,

(4)

To further define the role of the presidents and vice-presidents of the regional
associations, with a view to providing clarity with respect to what is expected of them
during their terms of office,

(5)

To further strengthen the collaboration and cooperation between National Meteorological
Services (NMSs) and National Hydrological Services (NHSs), private sector actors and
academic institutions,

(6)

To further strengthen and fully utilize the WMO Secretariat in a diplomatic and policy role
to regularly engage with United Nations and other regional, political or economic bodies
in support of the Members’ priorities and requirements,

(7)

To improve intraregional and interregional communication and cooperation and increase
opportunities for enhanced cooperation at the regional and subregional level,
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(8)

To use regional specialized centres, such as regional WMO Information System (WIS) and
WMO Integrated Global Observing System (WIGOS) centres, instrument centres, weather
and climate centres, training centres and so forth in support of capacity development of
Members in the regions – this could be enhanced,

(9)

To strengthen regional offices to assist in coordinating with other United Nations agencies
in the region on regional activities,

(10) To strengthen and further define the supporting function of regional offices for the
regional associations and their Members in each region,
(11) For a working mechanism among the regional associations and technical commissions to
coordinate the challenges and opportunities available within and among the regions,
Having considered:
(1)

The views of the Policy Advisory Committee,

(2)

The views of the Executive Council Task Force on the Comprehensive Review of the WMO
Regional Concept and Approaches,

(3)

The overall rationale, key current challenges and opportunities as articulated in Annex 1
to the present recommendation,

Decides to recommend to the World Meteorological Congress at its extraordinary session in
2021 (Cg-Ext(2021)) the adoption of the following decisions on the Comprehensive Review of
the WMO Regional Concept and Approaches:
(1)

To uphold and focus on the core basic functions of the regional associations as outlined in
Article 18 of the WMO Convention and General Regulation 130 (Annex II of the General
Regulations), which remain highly relevant;

(2)

To pursue enhanced working modalities for the organization of the regional associations’
business with a view to enhancing efficiency and effectiveness by:
(a)

Including a standing agenda item on “Implementation of Congress and Executive
Council decisions and resolutions” in each of the regional association sessions to
review and assess the degree of implementation of decisions and resolutions
relevant to the regions;

(b)

Adopting a phased approach for the organization of regional association sessions,
as appropriate, and having more regionally focused agendas;

(c)

Addressing critical issues of interest to the regions that will promote initiatives and
activities of interest to the Members in support of the WMO Strategic and Operating
Plan, increasing the implementation of decisions and resolutions of Congress and
the Executive Council;

(d)

Sequencing the strategic and operational planning of WMO to start with the
identification of key capacity gaps and priorities from the regional associations,
which should be communicated to the Executive Council and Congress to form the
basis of and start of the process for the development of the strategic and
operational plan of WMO in support of concrete actions related to regional priorities;

(e)

Leveraging, formalizing relations with and/or institutionalizing groupings based on
language/geographical/economic/political commonalities, such as the Ibero-
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American countries, League of Arab States, small island developing States,
Russian-speaking countries, among others, as well as subregional/regional and
interregional cooperation mechanisms, such as the Conference of Directors of
Ibero-American NMHSs (CIMHET), EUMETNET, Informal Meeting of the Directors of
NMHSs of south-eastern Europe, as platforms for addressing groups/region-specific
issues and promoting cooperation through specific activities for WMO Members in
those constituencies;

(3)

(f)

Promoting more technical and thematic meetings of regional associations and
discussions in the intersessional period, availing of online meeting facilities, to
address specific priorities for regions as well as to regularly monitor and evaluate
the progress in implementing their workplans;

(g)

Strengthening the interaction of the regional associations, the technical
commissions, and the Research Board through improved working arrangements and
communication, including consultations and sharing of their workplans, participation
of the presidents and chair of each body in the sessions of the other bodies, and
participation of experts serving under the substructure of the regional associations
in the work of the technical commissions and the Research Board;

(h)

Facilitating the development of regional and interregional communities of practice
on issues of major interest to the regional associations such as observation
networks, service provision, research priorities, and multi-hazard early warning
systems implementation and operations;

(i)

Developing strategies to determine the impact and risks associated with the
proposed decisions and resolutions relevant to the region;

To enhance the engagement with the United Nations System, regional economic
communities, regional organizations, and other international partners by:
(a)

Formalizing and effectively monitoring memoranda of understanding for the
implementation of joint initiatives and/or activities with United Nations Economic
Commissions in all regions, regional organizations such as regional economic
communities, regional intergovernmental organizations, development partners,
regional development financial institutions and so forth;

(b)

Participating actively, with the support of the regional offices, in relevant issuebased coalitions of United Nations Economic Commissions and high-level events
organized by regional partners;

(c)

Promoting the induction of resident coordinators and key officials of partner
organizations to increase their awareness of the role of WMO and the role and
contribution of NMHSs and to promote closer cooperation with the NMHS;

(d)

Organizing ministerial and/or high-level events associated with the sessions of the
regional associations and other WMO bodies at the appropriate time according to
the expected results, focusing on hydrometeorological hazards and impacts, multihazard early warning systems, socioeconomic benefit studies to promote the role of
NMHSs and the value of weather, water and climate services, and other strategic
and important emerging issues, as appropriate and relevant to the regions;

(e)

Fully utilizing WMO Senior Secretariat Officials in advocacy and diplomatic
engagement with United Nations entities and regional economic commissions and in
regional ministerial meetings and so forth, as appropriate;
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(f)

Launching, through high-level events co-organized with key United Nations and
regional partners, annual reports on the state of regional climates, documenting
critical regional weather/climate extremes and their socioeconomic impacts and
identifying critical gaps in Member capacities, as appropriate;

(g)

Exploring and proposing region-specific ways for enhancing the visibility of NMHSs
in the regions with the support of the regional offices;

To adopt measures to enhance the accountability of the presidents and vice-presidents
with respect to the work of the regional associations by:
(a)

Distributing leading roles and tasks among Management Group members of
regional associations, EC members, and a set of permanent representatives to lead
specific/thematic tasks, with support from the leads of the regional associations’
subsidiary bodies, as appropriate, to enable enhanced engagement and
implementation of regional priorities in alignment with Congress and Executive
Council decisions;

(b)

Using numerical indicators (key performance indicators (KPIs)) to track the
progress of implementing Congress and the Executive Council decisions and
regional association decisions and plans, as well as to track status changes in
Members’ capabilities, with the support of the regional offices. The regional
associations shall review and assess the degree of implementation of decisions and
plans using the KPIs, which shall be reported by the presidents of the regional
associations, together with the regional associations’ experiences and best practices
in addressing critical capacity gaps, to Congress and the Executive Council at their
sessions;

(c)

Strengthening the staffing and technical and coordination capacities of the regional
offices to provide support to the presidents of the regional associations (PRAs) in
fulfilling their duties, as appropriate;

(5)

To strengthen and enhance educational and training capacities in the regions;

(6)

To strengthen the engagement of the private sector and academia by allowing
participation, as associate members and/or observers, in regional industry bodies
representing WMO stakeholders’ interests, for example, regional farmers associations,
association of air transporters and so forth;

(7)

To promote the use of the new WMO Community Platform and the regular updating of
information as an essential tool for the regional associations to identify needs for the
capacity development of Members, to track the progress of implementing Congress and
Executive Council decisions and resolutions, and to facilitate the planning or formulating
of regional priorities as well as the targeting of investments by WMO and partner
organizations;

Requests the presidents of the regional associations:
(1)

To submit to the Secretary-General, within six months after each session of Congress,
the decisions of the regional associations relating to their regional implementation plans,
focusing on key resolutions of relevance to the regions;

(2)

To develop measurable KPIs and milestones for the regional implementation plan, with
the support of the regional offices, to enable an effective review of the progress of
implementing the decisions and resolutions of Congress and the Executive Council. These
KPIs should be based on coordinated working plans of the regional associations, the
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technical commissions and the Research Board and of the relevant departments of the
Secretariat;
(3)

To update the regional implementation plan within three months after each Executive
Council session taking into consideration new decisions and resolutions relevant to the
regional associations;

(4)

To coordinate the organization of more regional meetings using videoconferencing to
address specific issues of interest to the regions and Members with the support of
regional offices and to ensure that progress and decisions taken are adequately
documented and communicated to the regional associations, other WMO bodies and
partners as appropriate;

(5)

To ensure, to the extent possible, the link between regional associations, technical
commissions, the Research Board and other bodies and partners of the Organization, by
promoting the participation of experts involved in the work of the WMO bodies in the
activities of the regional associations;

(6)

To encourage enhanced cooperation between NMSs and NHSs in order to improve the
delivery of integrated products and services for the benefit of impacted sectors such as
disaster risk reduction, energy, and so forth;

(7)

To distribute leading roles and tasks among Management Group members, EC members
from the region, and Permanent Representatives so that they may lead specific/thematic
tasks, with the support of leads of the regional associations’ subsidiary bodies, as
appropriate, to enable enhanced engagement and implementation of regional priorities in
alignment with Congress and Executive Council decisions and resolutions;

(8)

To facilitate more regional and subregional cooperation through collaboration among
regional centres to enhance capacity development within and across the regions;

(9)

To develop regional priorities as the start of the strategic and operational planning
process and to form the basis for the WMO Strategic and Operational Plan and to
communicate these to the Secretary-General;

Requests the Secretary-General:
(1)

To engage an independent review of the effectiveness of WMO regional and subregional
offices with a view to improving support to Members and the coordination of regional
activities, identifying requirements for WMO, maximizing WMO’s participation in partner
activities and enhancing the effectiveness, visibility and/or impact of these offices. This
should take into consideration, inter alia, the strategic location of the offices vis-à-vis
United Nations regional hubs and/or regional political/economic agencies’ locations,
opportunities offered by online meetings, and existing resources;

(2)

To assess, in consultation with the presidents of regional associations, staff requirements
for regional and representative offices, based on regional characteristics and
requirements, to enable more effective support of the work of the presidents of regional
associations, enhanced engagement with United Nations and regional partner
organizations, and enhanced support for Members in implementing Congress and
Executive Council decisions and resolutions and WMO initiatives;

(3)

To strengthen the regional offices, as appropriate, through the allocation of regionspecific technical expertise, including human resources, as appropriate, and other means
for their more effective functioning, including more systematic support of the work of the
regional associations;
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(4)

When aligned with regional priorities and needs, to ensure a further strengthening of the
WMO Secretariat’s engagement in advocacy and diplomatic/policy-related meetings with
United Nations entities, regional economic commissions and relevant regional ministerial
meetings;

(5)

To facilitate the development of guidelines to enable the formulation of measurable KPIs
and milestones by the regional associations taking into account their needs and
requirements and to facilitate the provision of training in the use of the guidelines, as
appropriate;

(6)

To facilitate the induction of incoming Permanent Representatives, hydrological advisers
and senior NMHS staff on WMO matters, including by means of developing an online selfinduction module for use by Members and updating and disseminating the Reference
Guide for Permanent Representatives of Members with the World Meteorological
Organization on Relevant Procedures and Practices of the Organization (WMO-No. 939)
and the Guidelines on the Role, Operation and Management of National Meteorological
and Hydrological Services (WMO-No. 1195) in the context of the WMO reform;

(7)

To facilitate the support of the regional offices to the regional associations with respect to
the identification of key capacity gaps and priorities to inform the development of WMO
strategic and operational planning, the formulation of measurable KPIs and milestones to
enable the monitoring of progress, and the facilitation of the liaison between the regional
associations and the Secretariat for more effective support in addressing the needs of the
regional associations;

(8)

To facilitate enhanced communication from the Secretariat, from the presidents and
hydrological advisers of the regional associations, and from other WMO bodies to
Members, as well as to experts, on matters of interest to the regions, including the
strengthening of the use of tools and platforms for communication and repositories for
information, as appropriate;

(9)

To support the regional associations in developing priorities which form the basis for the
WMO Strategic and Operating Plan and communicating the priorities of regional
associations to other constituent bodies and WMO programmes and to prepare a WMO
Strategic and Operating Plan based on these priorities as the start of the strategic and
operational planning process;

(10) To further support the continued work of the Executive Council Task Force on the
Comprehensive Review of the WMO Regional Concept and Approaches, working with
Members to further review the Terms of Reference (ToR) of the regional associations and
further define the specific roles of the presidents and vice-presidents of the regional
associations for the consideration of Cg-Ext(2021);
(11) To develop guidelines to facilitate the engagement of NMHSs in public and private
engagements (PPEs) to support their capacity development activities and to supplement
their limited budgets;
(12) To develop and maintain, in consultation with the regional associations, a list of
important regional meetings (see Annex 2 to the present recommendation) and to seek
opportunities to establish linkages with these meetings in order to encourage regional
cooperation and activities;
Further requests the Secretary-General to provide the needed support for the effective
implementation of these decisions;
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Requests the Executive Council Task Force on the Comprehensive Review of the WMO Regional
Concept and Approaches:
(1)

To continue to refine the proposed decisions based on Executive Council feedback and to review
the timelines for decision ahead of Cg-Ext(2021);

(2)

To further review the ToR of the regional associations and to further define the specific roles
of the presidents and vice-presidents of the regional associations for the consideration of
Cg-Ext(2021).

Requests the regional associations, the technical commissions, the Research Board, and other
bodies of the Organization to actively support the implementation of these decisions.

Annex 1 to Recommendation 1 (EC-73)
The overall rationale, key current challenges and opportunities for the
comprehensive review of the WMO regional concept and approaches
Overall Rationale:
Following Cg-18 and EC-72 decisions, the overall rationale for undertaking a comprehensive
review of the WMO regional concept and approaches can be viewed as a ‘back to basics’
approach to ensuring the continued delivery and implementation of the priorities of WMO
Members. The role and function of the regional associations are outlined in the WMO
Convention. The Convention states that the regional associations should: 1. Promote the
execution of the resolutions of Congress and the Executive Council in their respective Regions;
2. Consider matters brought to their attention by the Executive Council; 3. Discuss matters of
general interest and coordinate meteorological related activities in the Regions; 4. Make
recommendations to Congress and the Executive Council on matters within the purpose of the
Organization.
WMO General Regulation 130 and Annex II — Regional Associations General Terms of
Reference, articulate important fundamental features and core values which remain highly
relevant and can be summarized as follows:
•

Coordinating Members’ activities in the planning, implementation, monitoring and
evaluation of agreed programmes, strategies and activities at regional and
subregional level.

•

Ensuring visibility of WMO and engaging key stakeholders in regional initiatives and
projects related to the strategic priorities of the Organization for capacity
development and sustainability of long-term modern services and addressing
critical deficiencies.

•

Identifying requirements and any impediments of the timely implementation of
planned programmes and activities to the technical commissions; collaborating with
Members, technical commissions and other bodies to support, monitor and review
all the regional centres established by WMO bodies.

•

Ensuring the identification of common expertise and gaps with technical
commissions and sharing regional priorities.

•

Engaging Members in achieving the expected results in the strategic plan.
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•

Building and promoting partnerships with regional economic commissions, United
Nations bodies, etc.

•

Advocating to regional political and economic entities and supporting PRs in
financial and political support to Members’ vital capabilities in information and
services.

There is a critical need to ensure that regional associations are refocussed on their basic
mandate envisaged in the Convention and General Regulations. It is important to clearly
outline how these basic roles and functions will be achieved by the President and the
association members and be fully supported by the WMO Secretariat. The underlying core
values remain highly relevant, however the modalities on how they are achieved should be
clearly enhanced.
This comprehensive review plus the Survey of Members identifies the current challenges and
opportunities. Proposed practical enhancements and recommendations are made to ensure
that WMO initiatives in support of enhancing Members’ capabilities are at the heart of the
business of regional associations. Enhanced advocacy with regional economic and political
bodies will also ensure the necessary investments in priority areas.
Key Current Challenges:
There are a number of important challenges and current weaknesses in the way that regional
associations function, which could be identified as gaps in substantive support, engagement
and connection with the strategic initiatives identified as important by Congress and the
Executive Council.
These challenges can be summarized as follows:
•

The implementation of Congress resolutions and EC decisions is limited.

•

There are important gaps in observations or multi-hazard early warning systems
and services.

•

The heterogeneous nature of some regions and differences/diversity of processes
both politically and economically is not sufficiently recognized and adjusted.

Key Current Opportunities:
There are several important benefits and opportunities for making changes to the way the
regional associations function and how the WMO Secretariat’s expertise, convening power and
advocacy can be fully utilized in support of Members in addressing existing gaps through
identified priorities. In particular:
•

The regional associations will have a higher impact by focusing on the
implementation of selected strategic priorities.

•

There should be a more systematic use of numerical indicators tracking the changes
of the capabilities in observations and early warning systems and services.

•

We should ensure opportunities for connections to important regional meetings
such as CIMHET, League of Arab States, SIDS Pacific, EUMETNET, among others, to
promote cooperation and regional activities.

•

The benefits of a more extensive use of videoconferencing technology thereby
encouraging a wider participation in meetings, could be further explored.
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•

The need for a greater utilization of senior Secretariat officials such as the
Secretary-General and WMO Executive Management for engagement in United
Nations and political processes to advocate for regionally focussed attention and
investments could be pursued.

•

Enhancing partnership and cooperation with the United Nations development
system, regional coordinators and the private sector and academic institutions,
could be strengthened.

•

Regional and inter-regional cooperation through the use of regional specialized
centres such as regional training centres and regional climate centres in support of
capacity development of Members in the Regions could be enhanced.

Annex 2 to Recommendation 1 (EC-73)
Important meetings WMO could leverage to encourage and promote regional
cooperation
•
•
•
•
•
•
•
•
•

The Ibero-American NMHS Directors Conference (CIMHET)
The Arab League
The Pacific Small Island Developing States (PSIDS)
The European Meteorological Services Network (EUMETNET)
Informal conferences of National Meteorological and Hydrological Services directors
Informal Conference of South-East European Directors of NMHSs (ICSEED)
Informal Conference of Central European Directors of NMHSs (ICCED)
Informal Conference of Western European Directors of NMHSs (ICWED)
Commonwealth of Independent States/Interstate Council on Hydrometeorology
(CIS/ICH)

Note: Not exhaustive. To be updated by Cg-Ext(2021)

Recommendation 2 (EC-73)
WMO Vision and Strategy for Hydrology and its associated Plan of Action
THE EXECUTIVE COUNCIL,
Recalling Decision 6 (EC-72) – Vision and Strategy for Hydrology and associated plan of action,
which approved the annotated Table of Contents of the WMO Vision and Strategy for Hydrology
and requested the Hydrological Coordination Panel (HCP) to refine it in line with the WMO
Strategic Plan, to detail the action plan for the eight ambitions in line with the WMO Operating
Plan, and to conduct a wide consultative process with the Permanent Representatives and
national hydrological advisers,
Reaffirming the importance and benefits of developing the WMO Vision and Strategy for
Hydrology and its associated Plan of Action,
Noting the two rounds of open consultations organized by HCP and held in October 2020 on
gaps and Members’ needs with respect to achieving the eight long-term ambitions for
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hydrology, and in April–May 2021 on top priority actions and risks associated with the action
plan,
Having examined the final draft of the WMO Vision and Strategy for Hydrology and its
associated Plan of Action, as provided in INF 3.3(1),
Recommends that the World Meteorological Congress adopt the WMO Vision and Strategy for
Hydrology and its associated Plan of Action through the draft resolution provided in the annex
to the present recommendation;
Requests HCP:
(a)

To finalize the mapping of the action plan activities with regard to the WMO Strategic and
Operating Plan and to include it in the final draft to be submitted to Cg-Ext(2021);

(b)

To conduct a series of workshops to present the Vision and Strategy and its associated
Plan of Action to the regional associations and Members using regional association fora
for hydrological advisers and Cg-Ext(2021) preparatory workshops.

Requests the Technical Coordination Committee to review and report to the Executive Council
on whether any additional activities are required of the technical commissions and of the
Research Board to support the implementation of the Plan of Action detailed in the WMO Vision
and Strategy for Hydrology.

Annex to Recommendation 2 (EC-73)
Draft Resolution ##/1 (Cg-Ext(2021))
THE WORLD METEOROLOGICAL CONGRESS,
Recalling:
(1)

Resolution 24 (Cg-18) which requested the Executive Council to develop, with the
support of HCP, a Plan of Action for hydrology that will support Member states’ efforts to
fulfil the eight WMO Long-term Ambitions, for consideration of an extraordinary session
of Congress in 2021 (Cg-Ext.(2021));

(2)

Resolution 5 (EC-71) which in the Terms of Reference of HCP requested to develop the
Vision and Strategy for Hydrology and its associated Plan of Action, to be reviewed by
EC-72 in 2020 and submitted for consideration of the extraordinary session of Congress
in 2021,

Having examined Recommendation 2 (EC-73) – WMO Vision and Strategy for Hydrology and
its associated Plan of Action,
Having also examined the recommendations by the open committee on hydrology, contained
in Cg-Ext.(2021)/INF. xx,
Decides to adopt the WMO Vision and Strategy for Hydrology and its associated Action Plan
included in the annex to this resolution;
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Invites Members to become acquainted with the content of the Action Plan to determine how
they can benefit from and contribute to its implementation;
Requests presidents of technical commissions and the chair of the Research Board to review
the proposed activities for alignment of the Plan of Action with the Work Plans of the technical
commissions and the Research Board;
Requests the regional associations to promote hydrological activities contributing to the Action
Plan and to develop, with the assistance of HCP, regional Action Plans for Hydrology as part of
their regional Operating Plans to contribute to fulfilling the eight WMO Long-term Ambitions;
Requests the Secretary-General to widely disseminate the WMO Vision and Strategy for
Hydrology and its associated Action Plan to all Members, international partner organizations,
and other relevant public, private and academic sector organizations.
Annex: Final version of the WMO Vision and Strategy for Hydrology and its associated Action
Plan

Recommendation 3 (EC-73)
WMO Unified Policy for the International Exchange of Earth System Data
THE EXECUTIVE COUNCIL,
Recalling Resolution 55 (Cg-18) – Emerging data issues, Resolution 56 (Cg-18) – Data
policies and practices, Resolution 34 (Cg-18) – Global Basic Observing Network,
Decision 7 (EC-72) – WMO data policy,
Taking note of the outcome of the WMO Data Conference held in November 2020,
Noting Recommendation 2 (INFCOM-1) – Update of regulatory material related to the
establishment of the Global Basic Observing Network, Decision 17 (INFCOM-1) – Satellite data
requirements for global numerical weather prediction, Recommendation 11 (INFCOM-1) –
Amendments to the Technical Regulations, Volume I – General Meteorological Standards and
Recommended Practices (WMO-No. 49) Part I – The WMO Integrated Global Observing System
and to the Manual on the WMO Integrated Global Observing System (WMO-No. 1160),
Recommendation 14 (INFCOM-1) – Update of the infrastructure-related part of Technical
Regulations, Volume III: Hydrology (WMO-No. 49),
Noting with appreciation the report provided by the Study Group on Data Issues and Policy
(SG-DIP) of the Commission for Observation, Infrastructure and Information Systems
(INFCOM) on the work undertaken during its review and update of WMO’s data policy,
Having examined Recommendation 18 (INFCOM-1) – WMO Unified Policy for the
International Exchange of Earth System Data,
Requests INFCOM to develop an initial list of Earth system data to be exchanged as core and
recommended data under the new policy and to provide this list to the World Meteorological
Congress along with the draft WMO Unified Policy for the International Exchange of Earth
System Data;
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Further requests INFCOM, in consultation with the Commission for Weather, Climate, Water
and Related Environmental Services and Applications (SERCOM) and other relevant WMO
bodies, to develop a process to maintain and update the list of Earth system data to be
exchanged as core and recommended data under the data policy in accordance with the
further development of WMO regulatory material;
Requests the Secretary-General to disseminate the WMO Unified Policy for the International
Exchange of Earth System Data, as well as the initial list of Earth system data to be exchanged
as core and recommended data under the new policy, to Members and to WMO partners and
stakeholders for their comments and suggestions;
Invites Members to communicate the WMO Unified Policy for the International Exchange of
Earth System Data with stakeholders, including those in the private sector, at the national
level to foster a mutual understanding of the policy and to ensure its implementation.
Recommends that the World Meteorological Congress consider the WMO Unified Policy for the
International Exchange of Earth System Data through the draft resolution provided in the
annex to the present recommendation.

Annex to Recommendation 3 (EC-73)
Draft Resolution ##/1 (Cg-Ext(2021))
WMO Unified Policy for the International Exchange of Earth System Data
THE WORLD METEOROLOGICAL CONGRESS,
Recalling:
(1)

Article 2 of the WMO Convention, which commits Members to facilitate worldwide
cooperation in the establishment of observing networks and to promote the exchange of
meteorological, hydrological and other geophysical observations,

(2)

Resolution 40 (Cg-XII) – WMO Policy and Practice for the Exchange of Meteorological and
Related Data and Products, including guidelines on relationships in commercial
meteorological activities, which inter alia reminds Members of the need to ensure stable
ongoing commitment of resources in order to meet their obligations under Article 2, in
the common interest of all nations,

(3)

Resolution 25 (Cg-XIII) – Exchange of Hydrological Data and Products,

(4)

Resolution 60 (Cg-17) – WMO policy for the International Exchange of Climate Data and
Products to Support the Implementation of the Global Framework for Climate Services,

(5)

Resolution 80 (Cg-18) – Geneva Declaration-2019: Building Community for Weather,
Climate and Water Actions, which presents the WMO high-level policy for partnership and
engagement among the stakeholders from public, private, academic and civil sectors,

(6)

The long-term goals and strategic objectives of the Organization as laid out in the WMO
Strategic Plan 2020–2023 (WMO-No. 1225) and Vision 2030, which require more data
from an ever-broadening range of disciplines and sources to be exchanged,

Recalling further:
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(1)

Resolution 55 (Cg-18) – Emerging Data Issues, in which the Executive Council was
required to consider the recommendations of the Commission for Basic Systems-led
Review of Emerging Data Issues, and continue the evaluation of the emerging data
issues and their implications on Members and the weather enterprise as a whole,

(2)

Resolution 56 (Cg-18) – Data Policies and Practices, in which the Executive Council was
required to establish a process for the review of the WMO data policies and practices
expressed in Resolution 40 (Cg-XII) - WMO Policy and Practice for the Exchange of
Meteorological and Related Data and Products Including Guidelines on Relationships in
Commercial Meteorological Activities, Resolution 25 (Cg-XIII) - Exchange of Hydrological
Data and Products, and Resolution 60 (Cg-17) - WMO Policy for the International
Exchange of Climate Data and Products to Support the Implementation of the Global
Framework for Climate Services,

(3)

Decision 39 (EC-70) – Outcomes of the Fourteenth Session of the WMO Consultative
Meeting on High-level Policy on Satellite Matters, in which the Executive Council, by
recognizing that space-based observations are now playing and will continue to play a
critical role in the ability of all Members to deliver vital services to help save lives, protect
property and foster economic growth, thereby required that these observations be
addressed under policies for international data exchange,

(4)

Resolution 34 (Cg-18) – Global Basic Observing Network, which initiated design of a
Global Basic Observing Network to better meet the current and future observational
requirements for global numerical weather prediction and climate reanalysis,

Commending those Members and international organizations that have supported the
implementation of these data policies by providing access to and by broadening the volume of
essential data (as defined in Resolution 40 (Cg-XII) - WMO Policy and Practice for the
Exchange of Meteorological and Related Data and Products Including Guidelines on
Relationships in Commercial Meteorological Activities), available on a free and unrestricted
basis, and by providing additional data under fair and transparent conditions,
Recognizing:
(1)

The key role of access to timely and reliable weather, climate, water and related
environmental data1 as a basis for informed decision-making at all levels to underpin
essential public services that help save lives, protect property and foster economic
prosperity,

(2)

That the overall economic benefits of the weather, climate, water and related
environmental services have grown by orders of magnitude over the last 25 years,
enabled by WMO’s data policies,

(3)

That the growing impact of and reliance on these services continues to increase our
dependence on weather, climate, water and related environmental data,

(4)

The critical role played by the output of global numerical prediction systems in
underpinning all weather, climate, water and related environmental products and
services, and thus the importance of broadening and enhancing the free and unrestricted
access to such output for all Members,

1

Environmental data here refers to data (observed and modelled variables) beyond those directly
pertaining to weather, climate or hydrology, in particular atmospheric composition, properties of the
marine environment, the land surface and the exosphere.
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(5)

That these global prediction systems in turn depend on a continuous, robust and reliable
supply of observational input from all areas of the globe provided by both surface- and
space-based2 observing systems,

(6)

The need to take an integrated Earth-systems approach to monitoring and prediction,
and the critical dependence it places on data spanning all relevant components of the
Earth system and the interactions between them,3

(7)

The experience and lessons gained by WMO in the development and implementation of
Resolutions 40 (Cg-XII) and 25 (Cg-XIII) and 60 (Cg-17),

Noting:
(1)

The UN Secretary-General Data Strategy for Action by Everyone, Everywhere, which aims
at better data-driven support to people and the planet,

(2)

The contribution of weather, climate, water and related environmental data and services
to implementation of the United Nations Sustainable Development Goals (SDGs),

(3)

The Paris Agreement Under the United Nations Framework Convention on Climate
Change, which aims to strengthen the global response to the threat of climate change,
and which has increased Member and WMO responsibilities for climate observation
systems and research,

(4)

The Sendai Declaration and Framework for Disaster Risk Reduction 2015–2030, with its
four priority areas: Understanding disaster risk (DR); Strengthening DR governance to
manage disaster risk; Investing in disaster risk reduction for resilience; Increasing
disaster preparedness for effective response,

(5)

The endorsement by the Congress through Resolution 80 (Cg-18) - Geneva Declaration2019 (Cg-18): Building Community for Weather, Climate and Water Actions, of an
inclusive and collaborative approach among the public, private, academic and civil
sectors to promote, inter alia, innovative approaches and incentives to enable fair and
equitable access to data,

(6)

The increased significance of data and digital technologies in informing socioeconomic
policy development and decision-making,

(7)

Prevailing data policy trends under which many governments and international
organizations have already decided to provide access to all publicly funded data on a full,
open and free basis, having seen that open provision of data tends to maximize their net
contribution to the overall economy,

(8)

The need for WMO to help advance the ability of all Members to benefit from this free
and open data access, emerging technology, and the global trend towards a digital
economy,

(9)

The activities undertaken by the Coordination Group for Meteorological Satellites (CGMS)
and the Committee on Earth Observation Satellites (CEOS) to ensure a robust and
continued supply of critical satellite data for the benefit of all WMO Members,

2

The term surface-based observing systems is taken to encompass all systems not deployed in space.

3

Earth system data here encompass data pertaining to weather, climate, hydrology, atmospheric
composition, oceans, cryosphere, and space weather. For further details on these domains and
disciplines, see Annex 1. For a precise definition of Earth system data, see Annex 4.
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Acknowledging:
(1)

The WMO long-term goal of closing the capacity gap on weather, climate, hydrological
and related environmental services among Members, including their ability to acquire and
benefit from the model data and derived products which are essential for the critical
mission of saving life and protecting property,

(2)

The need for all Members to contribute to maximizing the benefits of global modelling
products by participating more fully in the exchange of observational data on which these
products are based,

(3)

The importance of efficient investment in systems used for acquiring and exchanging
weather, climate, water and related environmental data, and of maximizing the
contribution of these data to supporting economic development, climate resilience and
environmental sustainability,

(4)

The significant expansion that has taken place since the adoption of Resolution 40
(Cg-XII) - WMO Policy and Practice for the Exchange of Meteorological and Related Data
and Products Including Guidelines on Relationships in Commercial Meteorological
Activities, in the number and diversity of providers of observations and other data
products including, in particular, a growing role played by private sector entities,

(5)

The critical role of research in fostering continuous improvement and innovation of
observing systems, products and services, and the importance of ensuring free and
unrestricted exchange of data between the research and the operational communities,

(6)

The crucial function of the Permanent Representatives to WMO and the role of
Hydrological Advisors in helping to maximize the societal impact of Earth system
monitoring and prediction efforts, both through coordinating with all stakeholders from
the public, private and academic sectors in their States and Territories, and through
promoting relevant WMO activities, policies and standards 4,

(7)

The wide range of technical, human and technological capacities at the disposal of the
individual Members when implementing the WMO policy,

(8)

The need for consistency of WMO data policy, and of national implementations thereof,
with other policies based on international law, including, in particular, the rules governing
marine scientific research in the United Nations Convention on the Law of the Sea
(UNCLOS),

(9)

The right of governments, having done their utmost to implement the decisions of
Congress, to, based, on their national laws and policies, choose the manner by, and the
extent to which, they make data available domestically or for international exchange,
while still understanding that without reciprocity, international data exchange cannot be
sustained,

Having examined Recommendation 3 (EC-73) – WMO Unified Policy for the International
Exchange of Earth System Data,
Agrees to have one unified data policy for all WMO domains and disciplines;
Decides that the scope of the data policy shall cover Earth system data exchanged among
Members under the auspices of the WMO Convention and decisions of the Congress, as
4

For guidance to Members regarding coordination of the implementation of this resolution, see Annex 2.
Guidelines for public-private sector engagement on Earth system data are provided in Annex 3.
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described in Annex 1 and Annex 4 of this resolution and specified in detail in the WMO
Technical Regulations;
Adopts the following policy on the international exchange of Earth system data:
As a fundamental principle of the World Meteorological Organization (WMO) and
in consonance with the expanding requirements for its scientific and technical
expertise, WMO commits itself to broadening and enhancing the free and
unrestricted5 international exchange of Earth system data;
Agrees further to maintain a two-tiered approach to the international provision and exchange
of Earth System data via the following practice6:
(1)

Members shall provide on a free and unrestricted basis the core data that are necessary
for the provision of services in support of the protection of life and property and for the
well-being of all nations, at a minimum those data described in Annex 1 to this resolution
which are required to monitor and predict seamlessly and accurately weather, climate,
water and related environmental conditions;

(2)

Members should also provide the recommended data that are required to support Earth
system monitoring and prediction activities at the global, regional and national levels and
to further assist other Members with the provision of weather, climate, water and related
environmental services in their States and Territories. Conditions may be placed on the
use of recommended data;7

Agrees also that Members should provide without charge access to all recommended data
exchanged under the auspices of WMO to public research and education communities, for their
non-commercial activities;
Encourages all users of Earth system data to honour reasonable requests for attribution of
input data wherever possible;
Urges Members to:
(1)

Undertake necessary actions to promote alignment of national policies and regulations
concerning Earth system data sharing and exchange, nationally and internationally, with
the policy promulgated through this resolution;

(2)

Provide full transparency on conditions of use and re-use when such conditions apply to
exchanges of recommended data;

(3)

Accommodate the need for users of recommended data to respect the conditions of use
set by the owners of the data, as this will help to facilitate access to the data;

(4)

Facilitate the exchange of data from all stakeholders and sectors at the international level
when emergencies and natural disasters occur;

(5)

Build partnerships to enhance the exchange of Earth system data amongst national and
regional stakeholders in order to improve integration of data across disciplines and
domains, thereby helping to strengthen them all;

5
6

7

“Free and unrestricted” defined in Annex 4.
The basis for the practice is that Earth system data required to fulfil Members’ commitments under the
WMO Convention and WMO strategic objectives are encompassed by the combination of core and
recommended data exchanged by Members and relevant international organizations.
“Conditions” may be applied by licensing agreements or other appropriate arrangements.
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Requests the Executive Council to:
(1)

Oversee implementation of this resolution via appropriate mechanisms for continual
monitoring of compliance;

(2)

Keep the definitions of core and recommended data provided in Annex 1 under regular
review and propose updates as necessary;

Requests the Presidents of regional associations to support and monitor the implementation
of this resolution within their regions;
Requests the President of the Commission for Observation, Infrastructure and Information
Systems, in coordination with the President of the Commission for Weather, Climate, Water
and Environmental Services and Applications and the Chair of the Research Board to:
(1)

Provide draft technical regulations to support implementation of this resolution, to be
submitted to the World Meteorological Congress in 2023;

(2)

Develop a process for systematic and regular review of the types or domains of data that
fall within the established practice and categories of Earth system data, as described in
Annex 1, in order to meet both the changing needs of Members, the changing availability
of data, and the continued development of modelling capabilities;

(3)

Ensure that the regional associations are kept informed of initiatives related to the
implementation of this resolution and consulted on developments as necessary;

(4)

To take any necessary steps to ensure that WMO technical systems and guidelines will
develop and evolve to accommodate the exchange and interoperability of Earth system
data envisaged in this policy;

Requests the President of the Commission for Weather, Climate, Water and Environmental
Services and Applications, in coordination with the President of the Commission for
Observation, Infrastructure and Information Systems, the Chair of the Research Board, and
other relevant bodies, to:
(1)

Initiate a process to review the emerging data requirements for risk- and impact-based
warning and decision support systems;

(2)

Seek the engagement of concerned partners, i.e. international organizations/agencies
that are reliant on the provision of weather, climate, water and related environmental
services by Members on the further application and implementation of WMO’s unified data
policy;

Requests the Secretary-General to:
(1)

Establish, enact and publicize mechanisms to maximize the impact of this resolution, and
undertake necessary resource mobilization activities to support its effective
implementation within all Members, e.g. through engagement with development and
climate finance partner institutions, and through the UNFCCC process;

(2)

Enact a system to monitor and report on implementation of this resolution by Members,
and set indicators for the specific and substantive evaluation of the performance;

(3)

Strengthen effective coordination with relevant WMO partners and stakeholders on
matters related to data policy and practice and encourage them to adopt similar policies
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and practices concerning the free and unrestrict ed exchange of their relevant data in
support of WMO programmes;
(4)

Promote further collaboration with Numerical Weather Prediction (NWP) Production
Centres to ensure access to high resolution Earth System monitoring and prediction data
for all Members to support them in the provision of their public weather, climate, water
and related environmental services.

______
Annex 1: Discipline and Domain-Specific Practice for Core and Recommended Data
Annex 2: Guidelines to Members on Application of WMO Data Policy
Annex 3: Guidelines on the Application of Data Policy in Public-Private Engagement
Annex 4: Terms and Definitions
_______
Note: This resolution replaces: Resolution 40 (Cg-XII), Resolution 25 (Cg-XIII), Resolution 60
(Cg-17), and Resolution 56 (Cg-18), which are no longer in force.

Annex 1 to draft Resolution ##/1 (Cg-Ext(2021))
Discipline and domain-specific practice for core and recommended data
Purpose
This Annex lists the minimum set of core data that Members shall exchange on a free and
unrestricted basis to underpin the services they provide for the protection of life and property
and for the well-being of all nations.
In addition, it identifies certain recommended data that should also be exchanged by
Members to support Earth system monitoring and prediction efforts.
Evolving data issues: Earth system data is a rapidly expanding and evolving area, in terms of
sources, distribution, variables covered and technology. WMO provides relevant and topical
guidance in the Guidelines on Emerging Data Issues (WMO-No. 1239). These guidelines will be
reviewed and updated periodically, and over time the review may lead to additional datatypes
being included in this policy as either core or recommended data.

The scope of this Annex is data (as defined in Annex 4) characterizing the past, present and
future state of the Earth system, and it encompasses data exchanged in real-time or near-realtime as well as from historical or archived sources.
The remainder of this Annex lists core and recommended data for the following Earth system
disciplines/domains:
1.

Weather

2.

Climate
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3.

Hydrology

4.

Atmospheric Composition

5.

Cryosphere

6.

Oceans

7.

Space Weather
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Each discipline/domain has its own categories and set of practices for core data, with
subcategories as appropriate, e.g. observations and derived products. These are summarized
below and categorized for ease of reference. Importantly, a successful implementation of the
Earth system monitoring and prediction approach will depend on all categories as they are
intimately linked.
1.

Weather-related data

This section lists observational and other data necessary to support weather monitoring and
prediction efforts of the WMO Members. Such data are generally exchanged in real or nearreal-time, depending on the specific application.
1.1

Core observational data:

1.1.1

Surface-based:
Observations provided by the Global Basic Observing Network (GBON) and other
observational data, as specified in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160).

1.1.2

Space-based:
(a)

Satellite data required in order to ensure the performance and quality of numerical
weather prediction output, as agreed with Members operating satellites or relevant
satellite operators, and listed in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160);

(b)

Satellite data required to support nowcasting applications including the generation
of warning and advisory products, as agreed with Members operating satellites or
relevant satellite operators, and listed in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160).

1.2

Other core data:
(a)

Global analysis and prediction fields provided by global numerical weather
prediction (NWP) systems of designated producing centres of the Global Data
Processing and Forecasting System (GDPFS), as specified in the Manual on the
Global Data-processing and Forecasting System (WMO-No. 485);

(b)

Limited area analysis and prediction fields provided by NWP systems of designated
producing centres of the GDPFS, as specified in the Manual on the Global Dataprocessing and Forecasting System (WMO-No. 485);

(c)

All watches, advisories and guidance products for public safety (protection of life
and property) issued by WMO mandated centres according to WMO Technical
Regulations.
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Recommended data:
(a)

All available observations provided by the Regional Basic Observing Network
(RBON), which is further specified in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160);

(b)

All other watches, advisories, warnings and alerts for public safety (protection of
life and property) issued by Members’ designated warning and alerting authorities,
unless already shared under specific license or terms and conditions.

2.

Climate

Note that some core climate data are covered under the weather, cryosphere, hydrology,
atmospheric composition and ocean sections. Core data includes current and historic time
series data needed to understand climate change, assess the associated impacts and risks for
lives, livelihoods, and property and support climate services. Data shall be made available in a
timely manner, with a tentative maximum delay of one year.
2.1

Core observational data:
(a)

Measurements provided by the GCOS Upper-Air Network (GUAN) and GCOS Surface
Network (GSN) stations (see also 1.1.1 (a));

(b)

Climate data as defined in the Manual on High-quality Global Data Management
Framework for Climate (WMO-No. 1238);

(c)

Essential Climate Variables (ECVs) as defined by the Global Climate Observing
System (GCOS) in the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160) to the extent that the Member holds the data in a digital archive.

2.2

Other core data:
Climate reanalysis fields provided by GDPFS centres, as listed in the Manual on the
Global Data-processing and Forecasting System (WMO-No. 485).

2.3

Recommended data:
Members should exchange all climate data defined in the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160) and encourage all data
holders to share their climate data.

3.

Hydrology

This section lists data, including (near) real-time data, historical time series and aggregated
data, that are fundamental to global knowledge of the hydrological cycle and essential to the
application of such knowledge to support and protect life and health; ensure economic
prosperity and well-being; and effectively manage resources through the undertaking of
operational hydrology.
3.1

Core observational data:
(a)

Observations from reference network stations, to be detailed in the global
hydrological observing network and subsequently specified and adopted into the
WMO Technical Regulations, Volume III, Hydrology (WMO-No. 49) and its annexes;
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3.2
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All satellite data needed to ensure the performance and quality of hydrological
forecast and outlook, as agreed with Members operating satellites or relevant
satellite operators and specified in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160).
Other core data:
Data from global and regional (large-basin or economic regions) hydrological
models and water-related climate reanalysis fields made accessible to users
through GDPFS centres, as specified in the Manual on the Global Data-processing
and Forecasting System (WMO-No. 485).

3.3

Recommended data:
(a)

All observations from hydrological observing stations required for users to fulfil the
routine functions of National Hydrological Services identified in the WMO Technical
Regulations, Volume III, Hydrology (WMO-No. 49);

(b)

Other data necessary for the understanding of the hydrological cycle and the
forecasting of streamflow or future water volumes in catchments at different scales
with a focus on the determination of the water balance of catchments, groundwater
dynamic, lakes, reservoirs or glaciers;

(c)

All advisories and warnings issued according to WMO Technical Regulations.

4.

Atmospheric composition

This section refers to the observing component of the Global Atmosphere Watch Programme
and other information on the chemical composition and related physical characteristics of the
atmosphere that are produced in all parts of the globe. These data support multiple
applications and are needed in order to reduce environmental risks to society, meet the
requirements of environmental conventions, strengthen capabilities to predict climate, weather
and air quality, and contribute to scientific assessments in support of environmental policy. 8
4.1

Core observational data:
(a)

All observational data of atmospheric composition variables as defined in the
Manual on the WMO Integrated Global Observing System (WMO-No. 1160), in
particular in section 1.2.2. that refers to six focal areas: ozone, greenhouse gases,
reactive gases, aerosols, ultraviolet (UV) radiation and total atmospheric
deposition;

(b)

All watches, warnings, advisories and alerts for public safety (protection of life and
property) issued by Members’ designated warning and alerting authorities according
to WMO Technical Regulations.

4.2

Recommended data:
(a)

8

All data listed under section 4.1 above for which the data originator is bound to
policies that require data licences;

Including obligations specified in the Paris Agreement to the United Framework Convention on Climate
Change (2015) and The Vienna Convention for the Protection of the Ozone Layer (1985).
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(b)

5.

Ancillary observational and modelling data of radionuclides and solar radiation as
they serve as tracers for atmospheric transport and/or ocean-land-bio atmosphere
exchange or influence chemical reactions in the atmosphere.
Cryosphere

This section references those cryosphere monitoring data on snow, freshwater and sea-ice,
glaciers and ice caps, permafrost and seasonally frozen ground, ice sheets, ice shelves and
icebergs that are necessary for specified applications.
5.1

Core observational data:

All relevant observations (in situ, and surface, airborne and satellite-based remote sensing) of
the cryosphere or processes affecting the cryosphere which are specified in:
(a)

The Manual on the WMO Integrated Global Observing System (WMO-No. 1160);

(b)

The Manual on Marine Meteorological Services (WMO-No. 558);

(c)

The Technical Regulations, Volume III, Hydrology (WMO-No. 49);

(d)

The Manual on the High-quality Global Data Management Framework for Climate
(WMO-No. 1238).

5.2

Other core data:
(a)

All relevant cryospheric analysis, prediction, and climate reanalysis fields provided
by global NWP systems and other Global or Regional Processing Centres operating
under the auspices of the GDPFS, as defined in the Manual on the Global Dataprocessing and Forecasting System (WMO-No. 485);

(b)

All watches, warnings, advisories and alerts for public safety (protection of life and
property) issued by Members’ designated warning and alerting authorities according
to WMO Technical Regulations.

5.3

Recommended data:
Other relevant cryosphere data not listed under 5.1 and 5.2.

6.

Ocean

This section lists in situ and remotely sensed observational data both in and above the ocean
and at the sea-surface, from the open ocean to the coast, along with other data that provide
necessary input to ocean monitoring and prediction and for a variety of other Earth system
applications.
6.1.

Core observational data:
(a)

Marine meteorological and oceanographic observations, as defined in the Manual on
the WMO Integrated Global Observing System (WMO-No. 1160);
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(b)

6.2

All other physical Global Ocean Observing System (GOOS) 9 Essential Ocean
Variables (EOVs) and physical ocean domain GCOS ECVs, some of which are
included in section 2, Climate, above made as part of a GOOS observational
network, programme or project, consistent with the Intergovernmental
Oceanographic Commission (IOC) Oceanographic Data Exchange Policy (IOC
Resolution XXII-6)

Other core data:
(a)

Ocean analysis and prediction fields provided by global NWP systems operating
under the auspices of the GDPFS, as defined in the Manual on the Global Dataprocessing and Forecasting System (WMO-No. 485);

(b)

All ocean reanalysis fields provided by the Global Processing Centres of the GDPFS;

(c)

All watches, warnings, advisories and alerts for public safety (protection of life and
property) issued by Members’ designated warning and alerting authorities according
to WMO Technical Regulations.

6.3

7.
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Recommended data:
(a)

Physical GCOS ECV and GOOS EOV observations that have been collected outside of
designated GOOS activities;

(b)

All other observed biogeochemical and biological/ecosystems GCOS ECVs and
GOOS EOVs;

(c)

Observations of pH, chlorophyll-A, suspended particles and downwelling irradiance
which are fundamental to address significant scientific and societal ocean/climaterelated issues.
Space weather

This section references space weather data necessary (core) for provision of
the essential operational space weather services. It should be noted that space weather is
currently going through the process of being fully integrated into WMO Integrated Global
Observing System (WIGOS) and being specified in the related WMO documents in more detail.
Currently global and regional space weather services, requiring near-real-time exchange of
space weather surface-based and space-based observations, are operated on bilateral and
multilateral data exchange agreements between centres. However, as the operational space
weather services promptly evolve and are further established, the need for globally
coordinated exchange of space weather data will increase significantly in the years to come.
Three broad categories of data that need to be considered for such exchange are:
7.1

Surface-based:
All observations required by operational Space Weather Centres providing essential
operational services, e.g. International Space Environment Service (ISES) Regional
Warning Centres, as detailed in the GBON, which will be further specified in
the Manual on the WMO Integrated Global Observing System (WMO-No. 1160), as
well as data presented in the WMO Statement of Guidance for Space Weather;

9

GOOS is co-sponsored by the Intergovernmental Oceanographic Commission of UNESCO, the World
Meteorological Organization, the United Nations Environment Programme and the International
Science Council. It is aligned with a Framework for Ocean Observing oriented to an Essential Ocean
Variable approach as per Strengthening and Streamlining GOOS (IOC Resolution XXVI-8).
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7.2

Space-based:
All satellite data required for the performance and quality of essential operational space
weather services as agreed with Members operating satellites or relevant satellite
operators and reflected in the Coordination Group for Meteorological Satellites
(CGMS) Baseline, subsequently adopted into the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160), as well as data presented in the WMO
Statement of Guidance for Space Weather.

7.3

Other data:
(a)

Analysis and prediction fields provided by national operational space weather
services;

(b)

Advisories and warnings for public safety (protection of life and property) provided
by national operational space weather services.

Annex 2 to draft Resolution ##/1 (Cg-Ext(2021))
Guidelines to Members on the application of WMO Data Policy
1.

Purpose

1.1
The purpose of these guidelines is to help Members, especially through the
engagement of their National Meteorological and Hydrological Services (NMHSs) with other
national partners, to maximize the benefit obtained by their combined users from the free and
unrestricted exchange of Earth system data, as articulated in the WMO Data Policy. While the
primary remit of WMO is international collaboration on meteorological and related Earth
system data, the national roles of many NMHSs are currently undergoing substantial changes,
and many WMO Members have requested guidance on how their NMHSs and national partners
should act with respect to their data within a larger national landscape of Earth system
monitoring and prediction.
1.2
This Annex draws from the Guide to the WMO Integrated Global Observing System,
(WMO-No. 1165) Chapter 7, where many aspects of national collaboration on observational
data in particular are discussed in more detail. Some of the key points are captured here for
ease of reference, and where appropriate expanded to also include other types of Earth system
data. (See Annex 4 for the definition of Earth system data.)
2.

Current context

2.1
Historically, WMO policy documents and regulatory material have not consistently
distinguished between WMO Members, which per the WMO Convention are States and
territories, and their NMHSs. In the early years of WMO’s existence, such a distinction would
have been unnecessary, since in most countries the NMHS would be not only the sole national
provider of both meteorological data and services, but therefore also the primary national user
of meteorological data.
2.2
Today, the issue of the national role and responsibilities of the NMHS has become
much more complex within many WMO Members. A typical NMHS is now not only responsible
for observing and predicting the weather, but also for a growing number of other, closely
related services and application areas. At the same time, the NMHS is also often no longer
alone within its national territory in undertaking weather observation and prediction activities,
and the same may be true for many of its other activity areas.
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2.3
It is in the interest of NMHSs to partner with these other operators, which may
include different Government agencies operating under various ministries, private companies,
non-profit organizations, academia, or even private citizens, in order to be able to base their
services on the most comprehensive observational data set possible. This requires technical
issues related to data quality, data formats, communication lines and data repositories to be
resolved and agreements regarding data policy to be concluded. It is also clearly in the interest
of potential collaboration partners to gain free and unrestricted access to Earth system
monitoring and prediction data generated by the NMHSs, and in the interest of the Member to
minimize duplication and maximize efficiency in the operation of national infrastructure.
2.4
The potential of using national data partnerships as leverage to improve efficiency
and effectiveness is well-recognized in the context of WIGOS. For example, the Vision for the
WMO Integrated Global Observing System in 2040 (WMO-No. 1243) strongly promotes the
integration of Members’ observations, whether they come from the NMHS or partner
institutions.
3.

Guiding principles and recommendations for national collaboration on
Earth system data

3.1
The drive for increased national collaboration on Earth system data is similar in nature
to the driver for international exchange of data, and it can be articulated simply as follows:
“Data sharing creates mutual benefits for all stakeholders”.
3.2
Over the last two or three decades, Earth system data have become uniformly
recognized as potentially being very valuable economically. More recently, various national and
international economic analyses have demonstrated that the highest economic impact of Earth
system data is obtained with free and open data policies, with the benefits of sharing all
available Earth system data found to far outweigh the costs. These costs are represented by
the loss of prospective revenue from selling the data to users willing and able to pay for them.
3.3
The sustainability of the basic infrastructure for data collection, processing and
dissemination should be considered the responsibility of the Member as a whole, and not just
of its NMHS; and compliance of all national entities with the data policy established via this
resolution should be seen as essential for maximizing the socioeconomic benefits of Earth
system data.
3.4
The Recommendation to Members is therefore to adopt the following national
practice regarding the exchange of Earth system data (see also Annex 3, regarding PublicPrivate Sector engagement):
(a)

NMHSs should strive to act as integrators for Earth system data at the national
level, both by strengthening their own observing systems according to the guidance
provided by the WIGOS framework, and by building national partnerships and
providing national leaderships based on their experience in the acquisition,
processing, and dissemination of observational data for environmental monitoring
and prediction purposes;

(b)

Data practices should be aligned with the WMO Data Policy to ensure that users
from all sectors – public, private and academic – are granted free and unrestricted
access, without charge and with no conditions on use, at a minimum to the core
data as described in Annex 1 acquired by the NMHS;
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(c)

The technological solutions for access to the internationally exchanged core data
should be fully compliant with the free and unrestricted principle to facilitate access
and minimize any charges for the data retrieval and delivery;

(d)

The provision of observational data by entities outside the NMHS should be
welcomed and facilitated, i.e. by opening access to WMO systems such as WMO
Information System (WIS) and WIGOS and their technical tools as broadly as
possible;

(e)

Members are encouraged to broaden the provision of their data with a minimum of
conditions beyond the minimum set of data listed in Annex 1.

3.5
In cases where Members choose to apply conditions on the exchange of recommended data, they
may wish to consider using forms of license that may be indicated in WMO guidance materials.
4.

Guiding principles and recommendations for national collaboration with
the research sector

4.1
Research data is collected by universities, research institutes and many others, in
some cases over a limited time period. These data cover multiple domains of the Earth System
(atmosphere, ocean, cryosphere, hydrology, environmental science, space science, etc.). The
diversity of this data reflects the wide range of Earth science disciplines, research interests and
research methods.
4.2
Open data policies are well-recognized to facilitate science and maximize the value
of data, efficiency, and expanded capabilities as well as equity 10. Most data providers from the
research community are of a non-commercial nature, and they generally cannot and will not
charge a fee for access to the data. However, they may request attribution of the source of the
data, not only when used as a basis for scientific publications, but also if they are integrated
into operational products and services.
4.3
Given the importance of research as a key enabler of successful weather prediction,
and its continued contribution to all WMO application areas, collaboration on data with the
research sector is particularly important for WMO, the NMHSs and other related national
agencies of the Members of the organization. Regarding the use of Earth system data, there
are two main aspects of this collaboration, namely (a) provision of research data for
operational use, and (b) access to NMHS-acquired and other Government data for the research
sector.
(a)

Provision of research data for operational use. The WMO community has a long
history of using research data as an essential part of the input used to evolve and
underpin operational services. For instance, in operational weather prediction,
many critical satellite data are provided by research or technology demonstration
missions that were not originally designed or deployed for operational purposes.
Likewise, within certain domains and for certain application areas, most notably
oceanography, cryosphere services and applications related to atmospheric
composition, the vast majority of the observational data are provided by research
entities;

(b)

Access to NMHS and other Government data for the research sector. It is necessary
to improve data exchange between the operational WMO community and the
research community. Research projects are often dependent on external
environmental data and services (including weather forecasts), so there is an

The FAIR Data Principles (Findable, Accessible, Interoperable, Reusable) FAIR Principles – GO FAIR
(go-fair.org) are recognised as a useful framework for sharing research data in a way that will enable

10

maximum use and re-use.
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inherent co-dependency. Harmonizing data formats and data sharing protocols will
facilitate much-needed data interoperability, interpretation, and advances in highquality science. The breadth and scope of the scientific challenge facing the
development of an integrated Earth system monitoring and prediction approach is
such that even the most well-resourced NMHSs of the most affluent WMO Members
cannot take on this effort alone. It is therefore in the interest of all WMO Members
to enlist as broadly as possible the scientific community to help in this endeavour.
Providing free and unrestricted access wherever possible to all NMHSs data and,
where possible, to the data from national partner organizations dealing with Earth
system data should be considered a key incentive for such cooperation.
4.4
This policy therefore calls upon NMHSs and other relevant Government data
providers to adopt the following practices in their engagement with the research sector:
(a)

Provide free and unrestricted access, without charge and with no conditions on use,
to all core observational data (as described in Annex 1) acquired by or owned by
them for all publicly funded research;

(b)

Provide access without charge, to all recommended observational data (as
described in Annex 1) acquired by or owned by them for all publicly funded
research and education communities for use in their non-commercial activities;

(c)

Provide free and unrestricted access to all model and analysis data and other
products for all publicly funded research;
Honour requests for attribution of data used for operational purposes that are
provided by research entities.

(d)

Annex 3 to draft Resolution ##/1 (Cg-Ext(2021))
Guidelines on the application of data policy in public-private engagement
1.

Purpose

1.1
The purpose of these guidelines is to promote the implementation of the policy of
broadening and enhancing the free and unrestricted 1 international exchange of Earth system
data through better sharing of data between the public and private sectors. The guidelines are
based on the understanding that the application of the free and unrestricted principle depends
greatly upon sound, fair, transparent and stable relations between these two sectors.
1.2
Most of the interactions between public and private sector, including sharing of or
access to data and information, happen at the national level. However, private companies
operating at an international level interact with the NMHSs and other public entities of different
countries. NMHSs and international organizations, such as European Centre for Medium-Range
Weather Forecasts (ECMWF) and EUMETSAT, also act as international data users and
providers. Any public-private interaction related to data exchange and sharing must respect
the sovereign right of Members in deciding how weather, climate and water services are
organized and provided, specifically the application of national and regional legislation and
policies for making data and products available on a free and unrestricted principle, as well as
the assignment of key national responsibilities related to public safety (Geneva Declaration2019 (Resolution 80 (Cg-18)).

1

The term “free and unrestricted” is defined in Annex 4.
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2.

General guidelines stemming from the WMO high-level policy on PublicPrivate Engagement

2.1
The Geneva Declaration – 2019 (Resolution 80 (Cg-18)): Building Community for
Weather, Climate and Water Actions, presents the WMO high-level policy on public-private
engagement (PPE). It reflects the new paradigm of cooperation and partnership between
stakeholders from all sectors of the weather, climate and water enterprise needed for a
concerted response to global societal risks related to extreme weather, climate change, water
scarcity and other environmental hazards. The Declaration covers inter alia several aspects of
the data sharing and exchange between the public and private sectors. The high-level PPE
policy supplements the data policy in the current Resolution with the following general
guidelines to Members and stakeholders from all sectors:
(a)

The expansion and broadening of the free and unrestricted international data
sharing should be promoted at all levels with due consideration of national
circumstances, and with intellectual property rights duly respected;

(b)

All stakeholders should foster and apply fair and transparent data sharing
arrangements and adhere to quality and service standards, in order to advance
collectively the delivery of the public good;

(c)

To establish and maintain a level playing field, all stakeholders should ensure that
access to commercial data with use restrictions is treated equally by and between
public and private sector entities; 2

(d)

All stakeholders should commit to comply with relevant national and international
legislation and policies with respect to both data provision and avoidance of anticompetitive behaviour;

(e)

Recognizing their mutual interdependence, all stakeholders should seek
opportunities to enhance the sustainability of the global infrastructure through
multisector engagements that improve efficiency and better serve society;

(f)

Development of innovative data exchange mechanisms and incentives should be
encouraged to increase data availability, resolve existing data gaps, promote
greater data sharing, and avoid fragmentation.

3.

Guiding principles for data exchange between public and private sectors

3.1

Provision and exchange of core data

The draft resolution reinstates the policy of ‘free and unrestricted’ international exchange of
core data (see Annex 1 for the detailed description of core data). Furthermore, the new
definition of ‘free and unrestricted’ makes it clear that these data shall be freely available, with
no conditions on use. In applying this policy for the exchange of core data:
(a)

2

Members should ensure that users from all sectors – public, private and academic –
are granted free and unrestricted access, without charge and with no conditions on
use, to the declared core data described in Annex 1;

For more information, see Zillman, John, Origin, Impact and Aftermath of WMO Resolution 40
(WMO-No. 1244).
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(b)

Members should ensure that, in case of core data purchased from private sector
data providers, such data sets are appropriately licensed for free and unrestricted
international exchange;

(c)

The technological solutions for access to the internationally exchanged core data
should be fully compliant with the ‘free and unrestricted’ principle3;

(d)

Permanent Representatives of Members, who are responsible for authorizing users
of WIS (see the Manual on the WMO Information System (WMO-No. 1060)), should
authorize access to core data with no obstructions;

(e)

Recognizing that the development of Numerical Earth system Weather-to-climate
Prediction (NEWP)4 systems and the improvement of the quality of products and
services depends on the availability of more Earth system data; Members are
encouraged to broaden the provision of their data under the free and unrestricted
principle. Moreover, the open and free access to all public data adopted by many
Members and international organizations, extends significantly the availability of
free and unrestricted high-quality data to all other Members.

3.2

Provision and exchange of recommended data

While Members are encouraged to apply the principle of free and unrestricted international
exchange to the recommended data they provide, such data sets may have conditions on their
use, e.g. for commercial purposes. The originators of such conditions should follow the
following general principles:
(a)

Fair and transparent setting of the conditions on use; 5

(b)

Level playing field – same rules to apply to public and private entities using the
data sets for commercial purposes; 6

(c)

Avoidance of anti-competitive behaviour (e.g. blocking access to public data with a
view of creating competitive advantage for the commercial activities of the public
sector entities or their spin-offs) should be regarded as a non-compliance with the
high-level policy (Geneva Declaration);

(d)

Members should make available a catalogue of recommended data to facilitate their
use under the established conditions of use. The experience of Economic Interest
Grouping of the National Meteorological Services of the European Economic Area
(ECOMET) in Europe presents a good practice for such cataloguing as well as for
harmonization of the conditions of use imposed by different countries in the same
geographic region;

(e)

In exchanging data with conditions on use, the conditions which have been posed
by the originator of the data should be made known to initial and subsequent
recipients.

3

At the time of adoption of the draft resolution, the main access to core data provided by Members is
through the WMO Information System (WIS); other access options may also be available (ftp servers or
similar).

4

‘NEWP’ is an extension to the ‘NWP’ acronym reflecting the new approach to the numerical modelling
and prediction, as recommended by the WMO Scientific Advisory Panel.

5

More detail available in Guidelines for Public-Private Engagement (WMO-No. 1258).

6

More detail available in Guidelines for Public-Private Engagement (WMO-No. 1258).

572

EXECUTIVE COUNCIL: ABRIDGED FINAL REPORT OF THE SEVENTY-THIRD SESSION

3.3
Regional (e.g. the European Union) or national open data policies for access to
public data requires public agencies, including NMHSs, to provide free and open access to all
their data; in addition, there may be a requirement for facilitation of the free access, with the
possibility to recover the marginal costs incurred for the reproduction, provision and
dissemination. Such data policy acts in favour of the private sector and stimulates business
opportunities. Thus, private sector stakeholders should consider reciprocal approaches to data
sharing, where economically justified, in particular for data needed for critical services related
to saving lives and protection of property. This comes with the understanding that all sectors
of the enterprise commit to their social responsibility and contribute to delivery of the public
good.
4.

Access to private sector data

4.1
The rapid growth of the data produced by the private sector has been recognized in
many WMO documents (see for example, Geneva Declaration – 2019 (Resolution 80 (Cg-18)),
Guidance for Public-Private Engagement (WMO-No. 1258), WMO Strategic Plan 2020–2023
(WMO-No. 1225), WMO Guidelines on Emerging Data Issues (WMO- No. 1239), Vision for the
WMO Integrated Global Observing System in 2040 (WMO-No. 1243)). The main difference of
these data from policy and business model perspective is that they are produced through
private investments and thus they have a specific private sector owner. The private sector
needs to generate a return on investment; thus the business model is clearly ‘for-profit’;
nevertheless, the general provisions of the Geneva Declaration – 2019 (Resolution 80
(Cg-18)), which have been developed in close consultation with the private sector, encourage
data sharing with stakeholders from other sectors under mutually-beneficial, fair and
transparent arrangements.
4.2
The WIS and WIGOS concepts both acknowledge and enable the uptake of private
sector data into the WMO systems at national and international levels, and such approach is
expected to bring efficiency, innovation and support sustainability. The demand for accurate
and reliable user-specific services and for a new generation of weather and climate intelligence
products (e.g. for urban areas and megacities) will inevitably require more integration of
private sector data into the data assimilation for the high-resolution NEWP.
4.3
Members are strongly encouraged to facilitate a dialogue between the public sector
and private companies active in the country, and to consider the use of private sector data to
fill the gaps and optimize the national integrated observing networks. In doing this, the
following considerations are recommended:

4.4

(a)

Applying a common approach to quality control and maintenance;

(b)

Applying the same standard and recommended practices and procedures,
e.g. those established by WMO or other relevant organizations, to ensure
interoperability;

(c)

Building collective capacity and innovation approaches; 7

(d)

Applying adequate regulatory frameworks, including licensing and certification
mechanisms, enabling such collaboration with respective independent oversight.
Exchange of data purchased by public sector from the private sector

With the growing activities of the private sector in providing observational data, or in global
NWP, in some countries global or regional data sets will be purchased by public sector entities,
such as NMHSs, from private companies. The conditions for the redistribution of such data sets
7

For more information, see the WMO Guidelines on Emerging Data Issues (WMO-No. 1239).
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to other Members may vary depending on license agreements. Members are encouraged to
consult with other Members on the need and added value of the purchased private data sets
for their operations, in particular with those Members operating global or regional NWP.
Purchasing of commercial data sets with a license for international redistribution (as core or
recommended data) and possible adequate cost sharing models with other Members may be
considered by Members, based on economic analysis, and bearing in mind the benefits for all
parties, as well as the commitment, via the “shall” language in the draft resolution, to
exchange all declared core data on a free and unrestricted basis.
5.

General guidelines on the use and exchange of non-NMHS data and nonconventional data

5.1
Non-NMHS data include a growing volume of conventional third-party data, new
sensor data or non-conventional data from ‘Internet of Things’ (often produced as by-products
of smart systems not intended for meteorological or related purposes). NMHSs are encouraged
to study in detail the national data landscape and strive to lead the integration of such data
based on the WIGOS principles. Many of the new data come from the private sector and offer
opportunities for innovative services. At the same time, NMHSs’ main responsibility remains in
maintaining the reference data set of proven quality, compliant with the WMO requirements for
quality and traceability. In most countries these are the data forming the long-term data series
needed for climate change studies and assessments.
5.2
When organizing such data exchange at the national level, the national regulator (if
specifically designated, otherwise by default the NMHS) need to establish procedures for
common quality control across the sectors and disciplines, to ensure compliance with
international requirements set by WMO and other relevant organizations. In addition, when
operationalizing such data in the provision of requisite services (e.g. those for disaster risk
reduction), the continuity of data provision must be considered to avoid disruptions.
5.3
The WMO Data Policy does not address specifically the international exchange of
non-conventional data. Nevertheless, their importance for the services provided across the
WMO business areas are recognized to grow in the coming years. Thus, WMO has provided
general WMO Guidelines on Emerging Data Issues (WMO-No. 1239). As an integral aspect of
implementing the draft resolution, the WMO INFCOM will monitor these issues and will consider
the need for further guidance or amendments to practice as needed.

Annex 4 to draft Resolution ##/1 (Cg-Ext(2021))
Terms and definitions
Word or Phrase

Definition

Data

Data refers to Observations, Analyses and Predictions, and Derived
Products as defined below. In the context of this resolution, the term
‘data’ is taken to be inclusive of such terms as datasets, information
and products.

Observations

Observations refer to direct or indirect measurements made by any
surface-based or space-based instrument of any physical or chemical
quantity of the Earth system, as defined below. These may be direct or
indirect measurements, and the term may include quantities inferred
by a human observer. The term may also be taken to include statistical
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Word or Phrase

Definition
or derived quantities such as temporal or spatial averages,
accumulated values, and temporal maximum or minimum values.

Analyses and
Predictions

Analyses and Predictions refer to datasets produced by quantitative
algorithms, such as numerical or statistical prediction models, applied
to observations, describing the past, present and future states of the
Earth System as defined below.
Such datasets include, but are not limited to, global and limited area
numerical weather prediction and climate reanalysis fields
encompassed within the scope of the GDPFS.

Derived Products

Derived Products refer to data generated from one or more of the basic
data types listed above (Observations, Analyses and Predictions),
typically through application of a quantitative algorithm. In the context
of this resolution, the term is understood to include certain watches,
warnings, advisories and alerts regarding adverse weather,
hydrological or other environmental phenomena exchanged among
WMO Members.

Earth System,
Earth System Data

Earth System refers to the various interacting components, or
“spheres”, of the overall geosphere and (often also to) the physical,
chemical, biological and human-related processes through which these
spheres interact. In the context of this resolution, the primary
emphasis is on the Earth’s land surface, cryosphere, hydrosphere,
atmosphere and exosphere and the physical and chemical processes
taking place within these spheres and those through which they
interact.
Earth System data is thus to be understood as data (defined above)
describing past, current or future states of the Earth’s land surface,
cryosphere, hydrosphere, atmosphere and exosphere.

Data exchange

Data Exchange means making data accessible and available for
national and international users at the required timeliness and via
agreed channels or on agreed platforms; this includes ensuring
interoperability of the data, e.g. via the use of common agreed
formats, provision of necessary decoding software, provision of all
necessary metadata, etc. as specified in the relevant parts of the WMO
Technical Regulations.

Free and
Unrestricted

Free and Unrestricted means available for use, re-use and sharing
without charge and with no conditions on use.

Without charge

Without Charge, in the context of this resolution, means at no more
than the cost of reproduction and delivery, without charge for the data
and products themselves.

Conditions on use

In the context of this resolution, conditions on use may be applied only
to recommended data; such conditions may be applied using licenses.
Note that attribution is not considered a condition on data use and is
strongly encouraged in all cases.
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Recommendation 4 (EC-73)
Update of regulatory material related to the establishment of the Global Basic
Observing Network
THE EXECUTIVE COUNCIL,
Recalling Resolution 34 (Cg-18) – Global Basic Observing Network (GBON),
Noting Recommendation 3 (EC-73) – WMO Unified Policy for the International Exchange of
Earth System Data,
Having examined Recommendation 2 (INFCOM-1) – Update of regulatory material related to
the establishment of the Global Basic Observing Network,
Having examined the draft Global Basic Observing Network (GBON) provisions provided in
Annex 2 to Resolution 10 (EC-73) – Amendments to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), reproduced in the annex to the present recommendation
(section 3.2.2) for easy reference,
Having been informed of the development of the Systematic Observations Financing Facility
(SOFF) (see EC-73/INF. 4.2(2)) as a primary vehicle to provide necessary financial and
technical support for the implementation and sustained operation of GBON in the least
developed countries (LDCs) and small island developing States (SIDS) and limited technical
advisory support to other developing countries,
Endorses the current draft GBON provisions provided in the annex to the present
recommendation;
Recommends that the amendments to the Manual on the WMO Integrated Global Observing
System (WMO-No. 1160), section 3.2.2 Global Basic Observing Network, based on the current
draft as given in the annex to the present recommendation, be adopted by the World
Meteorological Congress at its extraordinary session in 2021 (Cg-Ext(2021)), to take effect as
of 1 January 2023, with the implementation of GBON, considering that the GBON
implementation plan shall take into account the individual capacities of Members;
Requests the president of the Commission for Observation, Infrastructure and Information
Systems (INFCOM):
(1)

To immediately initiate the development of the technical guidelines, processes and
procedures needed to ensure the expedient and efficient implementation of GBON and to
prepare for the effective performance and compliance monitoring of the network;

(2)

To promote the development and adoption of cost-effective and environmentally friendly
strategies and technologies to support the implementation and sustainability of GBON,
especially in developing countries, particularly for surface-based upper-air observations
and automatic weather stations;

(3)

In collaboration with the president of the Commission for Weather, Climate, Water and
Related Environmental Services and Applications (SERCOM), to provide to Members with
relevant technical and scientific documentation and communication material
demonstrating the specific benefits to Members that the different components of GBON
are expected to deliver;
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(4)

To continue to explore potential paths for the future evolution for GBON into broader
Earth system domains and disciplines beyond its current scope of support for global
numerical weather prediction (NWP) and climate analysis;

(5)

To review and incorporate, as appropriate, modifications to the draft GBON provisions
proposed by Members during the review period prior to the extraordinary session of the
World Meteorological Congress in 2021;

Urges Members to start their preparations for GBON station designation and data exchange
and to commence their implementation of the network immediately upon approval of the
GBON regulations by the World Meteorological Congress at its extraordinary session in 2021
(Cg-Ext(2021)), if needed in a phased approach, as allowed by their individual capacities in
combination with the support of SOFF and other financial mechanisms where applicable;
Further urges Members to support the implementation of GBON, including by supporting the
development and establishment of SOFF, and to consider contributing resources – financial,
technical or in-kind – to its development and operation;
Requests the Secretary-General:
(1)

To take the necessary steps to finalize the draft GBON provisions and to provide them to
Members for their review prior to the extraordinary session of the World Meteorological
Congress in 2021;

(2)

In partnership with the members of the Alliance for Hydromet Development and other
partners, to take the necessary steps to finalize the development and establishment of
SOFF, including the promotion of the Country Hydromet Diagnostics (CHD) tool to help
guide funders’ investments in observations as well as other hydromet development, with
the aim of announcing the establishment of SOFF at the United Nations Framework
Convention on Climate Change (UNFCCC) COP-26;

(3)

In partnership with the members of the Alliance for Hydromet Development and other
partners, to consider the possibility of extending the support of SOFF to developing
Members not deemed eligible for support in the initial phase in order to ensure the global
implementation and sustained operations of GBON;

(4)

In partnership with the Intergovernmental Oceanographic Commission (IOC) and the
Global Ocean Observing System (GOOS) co-sponsors, to explore the possibility of
leveraging international collaboration on marine observations in the implementation and
further development of GBON.

Annex to Recommendation 4 (EC-73)
[The changes for DRAFT 3 are highlighted in green]
[The changes for APPROVED are highlighted in blue]
(Identical to Annex 2 to Resolution 10 (EC-73), section 3.2.2)
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3. ATTRIBUTES SPECIFIC TO THE SURFACE-BASED SUBSYSTEM OF
WIGOS
3.2.2

Global Basic Observing Network

Note:

This section will be developed on the basis of Resolution 34 (Cg-18) – Global Basic Observing Network.

3.2.2.1
The Global Basic Observing Network (GBON) shall be a subset of the surfacebased subsystem of WIGOS, used in combination with the space-based subsystem and
other surface-based observing systems of WIGOS, to contribute to meeting the
requirements of Global NWP, including reanalysis in support of climate monitoring.
3.2.2.2

Members shall establish and manage the GBON.

Notes:
1.

Global NWP provides an essential backbone for all products and services provided by all WMO Members. The
geographically relevant component of the GBON provides an essential base component within each Regional
Basic Observing Network (see 3.2.3 below).

2.

GBON is based on a global design and the implementation is monitored globally.

3.

GBON is designed to respond primarily to those Global NWP requirements that are currently not met, or fully
met, by space-based systems.

4.

The specification for GBON is laid out in provisions 3.2.2.7 - 3.2.2.20. These are derived from the observational
requirements for Global NWP that are recorded in the OSCAR/Requirements database together with an analysis
of the operational technologies for collecting such observations and availability of observations from other
sources. The technical assessment is conducted for the World Meteorological Congress by the Commission for
Observation, Infrastructure and Information Systems (INFCOM).

5.

The list of GBON stations/platforms is drawn from the list of all available stations/platforms in the WIGOS as
registered in OSCAR/Surface by the Members. The identification of the subset to be proposed for GBON
designation is based on the specification of GBON listed below. The list of GBON stations/platforms is
elaborated in collaboration between the Members and INFCOM.

3.2.2.3
Members shall maintain the continuous operation of those stations/
platforms that are designated as contributors to GBON.
Note: The designation process is defined in 3.2.2.22-3.2.2.23 below and further detailed in the Guide to the WMO
Integrated Global Observing System (WMO-No. 1165).

3.2.2.4
Members shall strive to design, install, manage, and operate stations
within their networks in an environmentally sustainable fashion.
3.2.2.5
Members shall make available internationally through WIS all GBON
observations in real time or near-real time according to the overall WMO data policy.
3.2.2.6
If a Member finds that the horizontal and temporal resolution required
according to one or more of provisions 3.2.2.7 - 3.2.2.18 is not practically achievable
for the observing network within parts of their territory, e.g. in uninhabited and
remote areas, or that the requirements of GBON can be achieved with an optimized
design, the Member shall inform the Secretary-General of the reasons as per Article
9(b) of the WMO Convention, and paragraph 6 of “GENERAL PROVISIONS”.
3.2.2.7
Members shall maintain the continuous operation of a set of surface land
observing stations/platforms that observe, at a minimum, atmospheric pressure, air
temperature, humidity, horizontal wind, precipitation and snow depth, located such
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that the GBON has a horizontal resolution of 200 kilometres or higher for all of these
variables, with an hourly frequency.
Notes:
1.

The precipitation observation means an hourly accumulation.

2.

The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume II provides details on
measurement of snow.

3.

A horizontal resolution of 200 km or higher means that stations/platform are spaced not more than 200 km
apart on average.

4.

Many manual stations/platforms observe less frequently than hourly; these nevertheless provide a valuable
contribution to the GBON.

5.

The provisions do not imply that every station/platform must measure all the variables listed, but that the
network as a whole delivers observations at the required horizontal resolution for all the variables.

3.2.2.8
Members should operate surface land observing networks/platforms at horizontal
resolutions of 100 km or higher.
3.2.2.9
Where Members operate networks as described in 3.2.2.7 and 3.2.2.8,
Members shall make the observations of these networks available internationally
according to 3.2.2.5.
3.2.2.10 Members shall maintain the continuous operation of a set of surface
marine meteorological observing stations/platforms within their Exclusive Economic
Zone that observe, at a minimum, atmospheric pressure and sea surface temperature
located such that where opportunity exists, GBON has a horizontal resolution of 500
kilometres or higher , over the marine areas of their jurisdictions, for these
variables, with an hourly frequency.
Note: For Small Island Developing States where the surface area of the Exclusive Economic Zone is significantly larger
than the land surface area, the provision applies to the entirety of the area of observing responsibility.

3.2.2.11 Members should facilitate other Members to make surface marine meteorological
observations within their Exclusive Economic Zone, subject to the data being shared
internationally according to 3.2.2.5.
3.2.2.12 Members shall maintain the continuous operation of a set of upper-air
stations/platforms over land that observe, at a minimum, temperature, humidity and
horizontal wind, with a vertical resolution of 100 m or higher, twice a day or better,
up to a level of 30 hPa or higher, twice a day or better to the extent possible, located
such that GBON has a horizontal resolution of 500 kilometres or higher for these
observations. to the extent possible.
Notes:
1.

Radiosonde systems currently provide the primary means for collecting such observations.

2.

A vertical resolution of 100 m or higher means that observations are spaced and reported not more than 100 m
apart in the vertical on average.

3.

Upper-air observations obtained over remote/isolated islands have particularly high impact on Global NWP skill,
and continued operation of these stations/platforms are of high priority for GBON.

3.2.2.13 Members should operate networks of upper air stations/platforms providing
horizontal resolutions of 200 km or higher.
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3.2.2.14 Members should operate a subset of the selected GBON upper-air observing
stations/platforms that observe temperature, humidity and horizontal windprofiles up to 10
hPa or higher, at least once per day, located such that, where geographical constraints allow,
GBON has a horizontal resolution of 1000 kilometres or higher, for these observations.
3.2.2.15 Members shall operate a set of upper-air stations/platforms that observe
temperature, humidity and horizontal wind profile, with a vertical resolution of 100
m or higher, twice a day or better, up to 30 hPa or higher, located such that, where
opportunity exists, GBON has a horizontal resolution of 1000 kilometres or higher
over the marine areas of their jurisdictions, for all these observations.
Note: For Small Island Developing States where the surface area of the Exclusive Economic Zone is significantly larger
than the land surface area, this provision applies to the entirety of the area of observing responsibility.

3.2.2.16

Where networks described in 3.2.2.13 – 15 are operated, 3.2.2.5 shall apply.

3.2.2. 117 Members should make available aircraft meteorological observations of
temperature, humidity (where available) and horizontal wind from aircraft ascents and
descents, with 300 m or higher vertical resolution with a temporal frequency of at least hourly.
3.2.2.18 Members should make available aircraft meteorological observations of
temperature, humidity (where available) and horizontal wind, with a horizontal resolution of
100 kilometres or higher, while at level flight.
3.2.2.19 Members should make available hourly remote sensing profiler observations of
temperature (where available), humidity (where available) and horizontal wind with a vertical
resolution of 100 m or higher.
3.2.2.20 Members operating observing networks/platforms at higher density than specified
above under the provisions 3.2.2.7 - 3.2.2.19 should make available what is observed at least
hourly.
Note: 15 kilometres is the current goal of global NWP requirements.

3.2.2.21 Members shall make available the metadata of their GBON observing
stations/platforms in accordance with the provisions of section 2.5.
3.2.2.22 Each Member shall designate at a minimum the required number of surface
stations and the required number of upper air stations as per 3.2.2.7-3.2.2.10 and
3.2.2.12-3.2.2.16 as their contribution to GBON.
Notes:
1.

The INFCOM will undertake an initial GBON implementation analysis that will provide, for each Member, the
number of surface stations and the number of upper air stations that are required for the Member to meet their
obligations under 3.2.2.7-3.2.2.10 and 3.2.2.12-3.2.2.16.

2.

For each Member, the INFCOM will review their designated contribution as per 3.2.2.21 and assess whether it
meets the requirements specified in 3.2.2.7-3.2.2.10 and 3.2.2.12-3.2.2.16, and will inform the Member in
writing of its findings.

3.

See Note 3 below 3.2.2.12.

3.2.2.23 Members shall register the stations in OSCAR/Surface and identify that
these stations belong to the GBON.
3.2.2.24 Members shall routinely monitor GBON performance across the network to
identify non-conformance with the designed performance.
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Note: Guidance on data quality monitoring, evaluation and incident management is detailed in the Guide to the WMO
Integrated Global Observing System (WMO-No. 1165), Chapter 8.

3.2.2.25 Members shall acknowledge, document and rectify any identified nonconformance at one of their stations/platforms within time frames agreed by the
WMO Executive Council or the World Meteorological Congress.
Note: Details on relevant time frames and processes are provided in the Guide to the WMO Integrated Global
Observing System (WMO-No. 1165).

3.2.2.26 Members shall formally notify the Secretary-General, at least three months
in advance, of their plan to discontinue the operation of their stations/platforms.

Recommendation 5 (EC-73)
Amendments to the General Regulations
THE EXECUTIVE COUNCIL,
Recalling Resolution 75 (Cg-18) – Amendments to the General Regulations of the World
Meteorological Organization and Decision 4 (EC-72) – Follow-up to the Constituent Bodies
Reform Task Force,
Noting that the Policy Advisory Committee (PAC) endorsed the processes of the nomination,
selection and notification of experts applied by the technical commissions and the Research
Board following the establishment of the new bodies by the World Meteorological Congress,
Having considered the recommendation by PAC to adjust the provisions of the General
Regulations concerning terms of officers (Regulations 10 and 62), the credentials of individuals
forming the delegations to constituent bodies (Regulation 20) and subsidiary bodies
(Regulations 27–35) to adequately support the functioning of the new bodies of the
Organization,
Recommends that the World Meteorological Congress adopt amendments to the General
Regulations through the draft resolution provided in the annex to the present recommendation.

Annex to Recommendation 5 (EC-73)
Draft Resolution ##/1 (Cg-Ext(2021))
Amendments to the General Regulations of the World Meteorological
Organization
THE WORLD METEOROLOGICAL CONGRESS,
Recalling Resolution 75 (Cg-18) – Amendments to the General Regulations of the World
Meteorological Organization, which updated and streamlined the General Regulations to serve
their purpose as high-level rules for the Members, the officers of the Organization, constituent
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bodies and other bodies of the Organization and the Secretariat, for a consistent, efficient and
effective conduct of the Organization’s convening and other activities,
Commending the Executive Council for development and adoption of the rules of procedure
for technical commissions, regional associations, the Research Board, the Executive Council
and for other bodies of the Organization,
Having considered recommendation of the Executive Council to adjust provisions of the
General Regulations concerning terms of officers (Regulations 10 and 62), the credentials of
individuals forming the delegations to constituent bodies (Regulation 20) and subsidiary bodies
(Regulations 27–35) to adequately support the functioning of the new bodies of the
Organization,
Adopts the amendments to the General Regulations, as provided in the annex to this
resolution;
Requests the Secretary-General to publish the 2021 edition of the Basic Documents No. 1
(WMO-No. 15) containing the amended General Regulations and to inform all concerned of this
decision;
Requests the Executive Council to review respective rules of procedures and to adjust them, if
needed, in line with the amended General Regulations.
Annex: 1

Annex to draft Resolution ##/1 (Cg-Ext.(2021))
AMENDMENTS TO THE GENERAL REGULATIONS
The General Regulations (Basic Documents No. 1 (WMO-No. 15, 2019 edition)) are amended
as follows:
[Comment: As the result of the reform, technical commissions and regional associations may
have two sessions in the financial period. During the pandemic such sessions were held by
videoconference through a series of meetings. However, the elections should be held once in a
4-year financial period. Regulations 10 and 62 are adjusted to clarify this.]
REGULATION 10
The term of office of the President and Vice-Presidents of the Organization or of the president
and vice-president of an association or president and vice-president(s) of a commission shall
be from the end of one ordinary session to the end of the succeeding ordinary session of
Congress. The term of office of the president and vice-president of an association or a
commission shall be from the first ordinary session of the association or the commission
following the ordinary session of Congress to the end of the next ordinary session of the
association or the commission following the ordinary session of Congress.
However, they shall be eligible for re-election at the end of their term of office provided that, if
any officer has already served for a continuous period covering more than one term of the
same office, they shall not be eligible for a further term in the same office, unless they have
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served for less than five years which shall include the period they may have served in an
acting capacity under the provisions of Regulations 11, 12 and 13. With regard to the offices of
President and Vice-Presidents of the Organization and of the presidents and vice-presidents of
the associations, successive Directors of the same Meteorological or Hydrometeorological
Service shall not hold the same office for more than two consecutive terms.
REGULATION 62
Elections for all offices and places which a constituent body is required to fill shall be held at
each an ordinary session of that constituent body at which an election of officers is to be held
(in accordance with Regulation 10).
[Comment: According to the Convention Article 19, technical commissions consist of technical
experts. According to Regulation 143, experts are designated by the Permanent
Representatives acting on technical matters in consultations with Hydrological Advisers (as
relates to experts in hydrology) as per Regulation 5. Permanent Representatives act on
technical matters for the Member between sessions of Congress according to Regulation 5(a).]
should therefore have authority to give credentials to these experts in national delegations to
sessions of technical commissions as clarified in the new 20 (d).]
REGULATION 20
(a) Prior to a session of a constituent body other than the Executive Council, each Member
concerned shall communicate to the Secretary-General the names of the persons composing
its delegation to that body, indicating which of these shall be regarded as its principal
delegate;
(b) Besides this communication, a letter giving these particulars and otherwise conforming
with the provisions of the Convention and of these Regulations and signed by, or on behalf of,
an appropriate governmental authority of the Member shall be sent to the Secretary-General
or handed to the representative at the session and shall be regarded as appropriate credentials
for the participation of the individuals named therein in the session. For technical commission
sessions, the Secretary-General may accept the credentials of persons who are part of the
Member’s delegation provided that those credentials have been signed by the Member’s
Permanent Representative (in consultation with the Member's Hydrological Adviser in the case
of hydrological experts);
(c) The same procedure shall apply as regards the credentials of observers representing nonMember countries;
(d) The credentials of observers representing international organizations shall be
signed by the competent authority of the organization concerned.
Subsidiary bodies
[Comment: Resolution 75 (Cg-18) – Amendments to the General Regulations of the World
Meteorological Organization, provides that the General Regulations should serve as high-level
rules for the Members, the officers of the Organization, constituent bodies and other bodies of
the Organization and the Secretariat. The Research Board was established by Congress as an
additional body according to Article 8 (h) of the Convention (as well as the Scientific Advisory
Board). The additional bodies should follow, as appropriate, the General Regulations.
Therefore, this section of the General Regulations related to Subsidiary Bodies should be
adjusted to be inclusive of, and applicable by, both constituent and additional bodies of the
Organization. In addition, Regulations 28 and 30 are adjusted in line with Regulation 143.]

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION

583

REGULATION 27
Any constituent or additional body established according to Article 8 (h) of the Convention may
establish subsidiary bodies to act during a prescribed period of time until the next session of
that constituent body. The terms of reference of such subsidiary bodies shall be established by
the constituent or additional body and shall be within the terms of reference of that body.
REGULATION 28
A member of a subsidiary body selected by a constituent or additional body or its president
(chair) may be replaced on the subsidiary body only by decision of that constituent or
additional body, except that, in case of urgency, the president (chair) of the parent constituent
body may do so. A member of a subsidiary body selected designated by a Member of the
Organization may be replaced only by decision of that Member. A member of a subsidiary
bodyselected designated by an international organization may be replaced only by decision of
that organization.
REGULATION 29
The president of the constituent body (chair of additional body), after consultation with the
Secretary-General in any case in which financial expenses for the Organization may be
involved, may, at the request of the subsidiary body, invite technical experts to participate in
the work of the subsidiary body.
REGULATION 30
An invitation to any technical expert in accordance with Regulations 28 or 29 to participate in
the work of a subsidiary body shall be in accordance with Regulation 143. An invitation to any
other individual to participate in the work of a subsidiary body shall require the prior
concurrence of the Permanent Representative of the Member in which the individual lives, in
consultations with the Hydrological Adviser (as relates to experts in hydrology), or of the
competent authority of the United Nations or another international organization in which the
individual works and with which the Organization has concluded arrangements or agreements.
Invitations to individuals from these organizations shall be validated by the Secretariat.
REGULATION 31
Expenses of attendance of members of subsidiary bodies of constituent and additional bodies
at sessions of these bodies shall normally be borne by the Members or the international
organization to which those members belong. However, participation in a session of a
subsidiary body of a constituent body may be financed by the Organization by decision of
Congress or the Executive Council, provided that the questions to be dealt with:
(a) Are of general interest to the Organization;
(b) Are such as to necessitate the services of individual experts specially chosen in view of
their specialized knowledge or to represent a regional interest rather than the interest of a
Member or an international organization;
(c) Are such that they cannot be solved by correspondence; and
(d) Are considered by Congress or the Executive Council as having high priority.
REGULATION 32
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Any constituent or additional body may recommend the establishment of joint subsidiary
bodies between itself and one or more other constituent bodies. Such bodies shall only be
established, and their terms of reference and number of members be determined, by Congress
or the Executive Council and shall normally serve during a prescribed period of time until the
next session of Congress.
REGULATION 33
Documents, reports and recommendations of subsidiary bodies shall have no status within the
Organization until they have been approved by the responsible constituent or additional body.
In case of joint subsidiary bodies, the recommendations must be concurred with the presidents
of the constituent bodies (chairs of additional bodies) concerned before being submitted to the
designated constituent or additional body.
REGULATION 34
In the case of a recommendation made by a subsidiary body between sessions of the
responsible constituent or additional body, either in a session of a body or by correspondence,
the president of that constituent body (chair of additional body) may, as an exceptional
measure, approve the recommendation on behalf of the constituent or additional body when
the matter is considered urgent, and does not appear to imply new obligations for Members.
The president (chair) may then submit this recommendation for adoption by the Executive
Council or to the President of the Organization for action in accordance with Regulation 8 (5).
REGULATION 35
Notwithstanding Regulation 27, a subsidiary body may be dissolved at any time by the
constituent or additional body that established it if that body considers that it has completed
its task or is not able to proceed further.
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James Ali-Ijampy ADAMU

Adviser

Oluwaseun Wilfred IDOWU

Adviser

Clement Onyeaso NZE

Adviser

Daniel Chibueze OKAFOR

Adviser

Mrutyunjay MOHAPATRA
R.K. GIRI

Alternate

S.D. ATTRI

Adviser

Pulak GUHATHAKURTA

Adviser

Ashis MITRA

Adviser

D.R. PATTANAIK

Adviser

Kamaljit RAY

Adviser

B.P. YADAV

Adviser

Kwangsuk PARK
Dong-Eon CHANG

Alternate

Heekyu JUNG

Alternate

Byung Jun KIM

Alternate

Yongseob LEE

Alternate

Sunghyup YOU

Alternate

Hyukjin YUN

Alternate

Jongung GONG

Adviser

Jong-Chul HA

Adviser

Byoungcheol KIM

Adviser

Insun KIM

Adviser

Sung KIM

Adviser

Yeonghun KIM

Adviser

Jieun PARK

Adviser

Jiyoun SUNG

Adviser

Celeste SAULO
Maria Paula ETALA

Alternate

Mariano RE

Alternate

Lucas BERENGUA

Adviser

María Inés CAMPOS

Adviser

Maria Julia CHASCO

Adviser
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Ramon DE ELIA

Adviser

Moira DOYLE

Adviser

Lorena FERREIRA

Adviser

Carla GULIZIA

Adviser

Pablo LOYBER

Adviser

Gabriela NICORA

Adviser

Maria Soledad OSORES

Adviser

Claudia RIBERO

Adviser

Pablo RISTORI

Adviser

Nicolas RIVABEN

Adviser

Maria Emilia RUIZ

Adviser

Veronica SALA

Adviser

Yanina SKABAR

Adviser

Maria de los Milagros SKANSI

Adviser

Martina SUAYA

Adviser

Marcelo URIBURU QUIRNO

Adviser

Roxana VASQUES

Adviser

Elian WOLFRAM

Adviser

Virginie SCHWARZ
Laurence FRACHON

Alternate

Patrick BENICHOU

Adviser

Catherine BORRETTI

Adviser

Marie Pierre MEGANCK

Adviser

Igor SHUMAKOV
Sergey BORSCH

Adviser

Tatiana DMITRIEVA

Adviser

Alexander GUSEV

Adviser

Vladimir KATTSOV

Adviser

Dmitry KIKTEV

Adviser

Tatiana LABENETS

Adviser

Maria MAMAEVA

Adviser

Yury SIMONOV

Adviser

Vasily SMOLYANITSKY

Adviser

Sergey SOLDATENKO

Adviser
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Sergei ZHURAVLYOV

Adviser

Michael STAUDINGER
Kornelia RADICS

Adviser

Sahar TAJBAKHSH MOSALMAN
Maryam HARATI

Adviser

Sayed Masoud MOSTAFAVI DARANI

Adviser

Mehdi RAHNAMA

Adviser

Saviz SEHATKASHANI

Adviser

Ken TAKAHASHI
Jorge CHIRA

Alternate

Grinia AVALOS

Adviser

Oscar FELIPE

Adviser

Clara ORIA

Adviser

Simplice TCHINDA TAZO
Christelle Ariele NGOM

Adviser

Jean Claude NTONGA

Adviser

Louis UCCELLINI
Courtney Jeanne DRAGGON

Alternate

Monique BASKIN

Adviser

Fredrick BRANSKI

Adviser

Thomas CUFF

Adviser

Mary Ann KUTNY

Adviser

Hollie MANCE

Adviser

Daniel MULLER

Adviser

Mark PAESE

Adviser

Chin Ling WONG
Darryl BOH

Adviser

Vanessa LIM

Adviser

Jinny Claire SIM

Adviser

Cheryl TAN

Adviser

Guotai ZHUANG
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4.

5.

6.

7.

Yong YU

Alternate

Jin LIU

Adviser

Xiaodan NA

Adviser

Chong PEI

Adviser

Xianghua XU

Adviser

Qin ZENG

Adviser

Rong ZHANG

Adviser

Zhongfeng ZHANG

Adviser

Presidents of technical commissions
Michel JEAN

President of INFCOM

Ian LISK

President of SERCOM

Regional Hydrological Advisers
Jean-Claude NTONGA

Regional Hydrological Adviser of RA I

Sung KIM

Regional Hydrological Adviser of RA II

José Alberto ZUNIGA MORA

Regional Hydrological Adviser of RA IV

John FENWICK

Regional Hydrological Adviser of RA V

Angela Chiara CORINA

Regional Hydrological Adviser of RA VI

Invited experts
Stella AURA

Vice-president of RA I

Manola BRUNET

Co-vice-president of SERCOM

Giovanni COPPOLA

External Auditor

Carlo MANCINELLI

External Auditor

Maristella FILOMENA

External Auditor

Stefano PENATI

External Auditor

Valeria LEOPIZZI

External Auditor

Flavio GIUSEPPONE

External Auditor

Roger STONE

Co-vice-president of SERCOM

Graham MILLER

AOC member

Sue BARRELL

Chair of INFCOM SG DIP

Chairs of bodies reporting to the Executive Council
Tuncay EFENDIOGLU

Chair of AOC

Jan DANHELKA

Chair of HCP
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Representatives of international organizations and other bodies
Agency for Aerial Navigation Safety in Africa and Madagascar (ASECNA)
Eulalie Afiavi AHOUANGAN

Observer

N'Garenon MADJIDINGAM

Observer

European Centre for Medium-Range Weather Forecasts (ECMWF)
Fabio VENUTI

Observer

ECOMET
Willie MCCAIRNS

Observer

European Organisation for the Exploitation of Meteorological Satellites
(EUMETSAT)
Paul COUNET

Observer

Phil EVANS

Observer

Anne TAUBE

Observer

Association of Hydro-Meteorological Equipment Industry (HMEI)
Bryce FORD

Observer

Alexander KARPOV

Observer

Josephine WILSON

Observer

International Atomic Energy Agency (IAEA)
Paolo CONTRI

Observer

International Environmental Data Rescue Organization (IEDRO)
Richard CROUTHAMEL

Observer

Intergovernmental Oceanographic Commission (IOC)
Albert Sok FISCHER

Observer
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International Union of Geodesy and Geophysics (IUGG)
Christophe CUDENNEC

Observer

Charles FIERZ

Observer

Joint Inspection Unit (JIU)
Eriko ITO
Keiko KAMIOKA
PRIMET
Andrew ECCLESTON

Observer

United Nations Educational, Scientific and Cultural Organization (UNESCO)
Anil MISHRA

Observer

United Nations Industrial Development Organization (UNIDO)
Frank VAN ROMPAEY

Observer

World Federation of Engineering Organizations (WFEO)
Yvette RAMOS

Observer

World Bank
David ROGERS
9.

Representatives of WMO Members
Armenia
Levon AZIZYAN
Valentina GRIGORYAN
Nunufar STEPANYAN
Australia
Ruxandra VOINOV
Bahrain
Basem ALASFOOR
Khalid YASEEN
Barbados
Sabu BEST

Observer
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Belarus
Aliaksandr KANAVALCHYK
Liudmila ZHURAVOVICH
Chile
Pilar CARRILLO
Mercedes MENESES
Barbara TAPIA
Costa Rica
José Alberto ZUNIGA MORA
Czech Republic
Karel VANCURA
Egypt
Abdelghafar ADAM
Abdalla Abdelrahman BALIGH
Kamal FAHMY
Hesham TAHOUN
Mohamed TAWFIK
Hong Kong, China
Pak-wai CHAN
Cho-ming CHENG
Sum-yee, Sharon LAU
Lap-shun LEE
Wai-kin WONG
Ireland
Eoin MORAN
Josephine PRENDERGAST
Kazakhstan
Ainur ABENOVA
Nonna LOYENKO
Gulzhan TULEBAYEVA
Kenya
Stella AURA
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Moses CHITO
Mary KILAVI
Nicholas MAINGI
Peter MASIKA
Kuwait
Dherar AL-ALI
Hasan AL-DASHTI
Salah ALANSARI
Naser ALFADHLI
Abdulaziz ALQARAWI
Mexico
Karen ARANDA GONZÁLEZ
Paulina CEBALLOS ZAPATA
Maria Eugenia GONZALEZ ANAYA
Juan SALDAÑA COLIN
Myanmar
Kyaw Moe OO
Htay THAN
Philippines
Esperanza CAYANAN
Republic of Moldova
Mihail GRIGORAS
Ghennadii ROSCA
Lidia TRESCILO
Saudi Arabia
Samirah Mansour MALASIRI
Anwar ALMATRAFI
Ayman Salem GHULAM
South Africa
Ishaam ABADER
Tracey LABAN
Jonas MPHEPYA
Tshepho NGOBENI
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Sudan
Faiz ABDALLA
Thailand
Phanumat LEWCHAROENTHRAP
Wanchalearm PETSUWAN
Patchara PETVIROJCHAI
Punjamaporn SIENGLERT
Wattana SINGTUY
Tunisia
Hedi AGREBI JAOUADI
Ukraine
Denys BORDIAN
Mykola KULBIDA
Viacheslav MANUKALO
Ruslan REVIAKIN
United States of America
Mehra AVICHAL
Curtis BARRETT
Andrea BLEISTEIN
William Carl BOLHOFER
Alicia CHERIPKA
Donald CLINE
Peter COLOHAN
Shanna COMBLEY
Caroline CORVINGTON
Natalia DONOHO
Janice FULFORD
Andrea HARDY
Margaret HURWITZ
Paul KUCERA
Jennifer LEWIS
Curtis MARSHALL
John NANGLE
Joseph NAUGHTON
John OGREN
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Elizabeth PAGE
Kevin PETTY
Wayne PRESNELL
Alix ROLPH
Kevin SCHRAB
Kari SHEETS
Sidney THURSTON
A. Sezin TOKAR
Fanglin YANG
Yuejian ZHU
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