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INFORMATION ON THE VIRTUAL PLATFORM USED FOR THE SESSION

Online session
The first session of the Commission for Observation, Infrastructure and Information Systems
(INFCOM-1) will be held remotely through a virtual platform, from 9 to 13 November 2020.
The opening of INFCOM-1 will take place on Monday, 9 November 2020 at 1300 CEST. Detailed
information on the session can be found on the main web page of INFCOM-1 (link).
Connection to the virtual platform
It is important to log into the platform using Google Chrome or Mozilla Firefox browsers.
A link to each daily meeting of the session will be sent by email to participants who have
registered and who are confirmed for the session through the Event Registration System. The
link will bring you to a login page.

In order to log in, indicate your email address and display name, according to the below
naming convention:
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WMO Members represented in INFCOM: Principle Delegate(s), Alternate(s), and Delegate(s)
•

Principle Delegate: INFCOM/Country name/Principle Delegate/Surname (e.g.
INFCOM/Canada/Principle Delegate/Smith)

•

Alternate: INFCOM/ Country name/Alternate/Surname (e.g.
INFCOM/Canada/Alternate/Martin)

•

Delegate: INFCOM/Country name/Delegate/Surname (e.g.
INFCOM/Canada/Delegate/Brown)

WMO Members not represented in INFCOM: Principle Delegate(s), Alternate(s), and
Delegate(s)
•

Principle Delegate: Country name/Principle Delegate/Surname (e.g.
Country/Principle Delegate/Smith)

•

Alternate: Country name/Alternate/Surname (e.g. Country/Alternate/Martin)

•

Delegate: Country name/Delegate/Surname (e.g. Country/Delegate/Brown)

Presidents and Vice-presidents of technical commissions, Presidents of regional associations,
Regional Hydrological Advisers, and Invited Experts
•

Presidents of technical commissions: P/INFCOM, P/SERCOM

•

Vice-presidents of technical commissions: VP/INFCOM, VP/SERCOM

•

Presidents of regional associations: P/RAI (II, …, VI) for presidents (acting
presidents)

•

Regional Hydrological Advisers: HA/RAI (II, …, VI)

•

Invited Experts: Expert/Surname (e.g. Expert/Johnson)

Representatives of International Organizations
•

International Organizations: Name of organization/Surname (e.g. ADRC/Roy)

WMO Secretariat
•

Secretariat- Surname (e.g. Secretariat/Jones)

Settings
When you connect to the platform for the first time, a pop-up will show requesting you to allow
KUDO to use your computer’s microphone and camera. It is important for any participant who
will be allowed to speak during the meeting to click “Allow”.
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Make sure to have the volume ON, both on the KUDO interface and on your computer
(see below):

KUDO interface

Computer screen (bottom right-hand corner)
Participants are muted by default and can only unmute their microphones and activate their
cameras when they have requested and been granted the floor.
Additional settings can be found under the “Settings” icon. Here, you can make sure that the
correct loudspeakers and microphone are being used (under “Media settings”) and select the
interface language (under “Interface Language”).
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Request the floor
It is strongly recommended to use a headset with a microphone during the virtual sessions.
During the online sessions, to request the floor, click on the “Request to Speak” button, at the
bottom right-hand corner of the screen. This will add the request to the list of requests for the
floor.
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The President will announce who the floor is given to. When you are granted the floor, click the
“Mic on” and “Camera On” buttons to unmute your microphone and activate your camera.

Once your intervention has finished, click the “Release Mic” button to leave the floor.

A point of order may be raised through the chat function (under the “Messaging” icon on the
right-hand side of the screen), by the EC member writing “Point of order” on the “Participants”
tab of the chat.
Languages
Simultaneous interpretation into the six WMO official languages: Arabic, Chinese, English,
French, Russian and Spanish will be provided. You can select the language you wish to listen to
from the dropdown list at the bottom left-hand corner of the screen, where “Floor” is selected
by default.
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Messaging/chat function
A chat function is available (under the “Messaging” icon), for participants to request technical
assistance (on the “Operators” tab), raising a point of order (on the “Participants” tab), or
sending private messages to other participants and seeing who is connected to the session (on
the Private tab).

A red dot next to an icon indicates new activity (e.g. a new message in the chat).

__________________

WEATHER CLIMATE WATER
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REPORTS OF THE PRESIDENTS OF THE TECHNICAL COMMISSIONS
The present information document presents the summary report and recommendations of the
meeting of the Transition Team, established through Resolution 7 (Cg-18), which took place in
Geneva on 25–27 November 2019:
[…] a Transition Team composed of the presidents and vice-presidents of existing
and new technical commissions, the chairs and vice-chairs of the Research Board
and the Hydrological Assembly and the presidents of regional associations, chaired
by the presidents of the new commissions and the chair of the Research Board, will,
by the first joint session of the new technical commissions and the Research Board
in April 2020: (a) ensure the orderly transition of normative functions of the
technical commissions active during the seventeenth financial period and effective
incorporation of their work and deliverables, that are relevant to the priorities
identified in the Strategic Plan, into the new structures, (b) assess and manage
risks associated with such a transition and (c) guide preparations for the first joint
session of new technical commissions and the Research Board in April 2020 and
develop recommendations for the establishment of their subsidiary bodies.
The report contains recommendations and proposed draft resolutions of the Infrastructure
Commission and the Services Commission for consideration by the Joint Session of the
Technical Commissions and the Research Board that was held by correspondence from 18
March to 15 May. It should be noted that, following the Joint Session, the proposed draft
resolutions contained in annexes IV and V have been updated. See the Abridged Preliminary
Report of the First Session of the Technical Commissions of INFCOM and SERCOM
(WMO-No. 1251).
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SUMMARY REPORT OF THE TRANSITION TEAM MEETING
1.

OPENING, AGENDA AND ORDER OF BUSINESS

1.1
The Co-chair of the Transition Team, Mr Michel Jean, opened the meeting in Geneva
on Monday 25 November 2019 at 8.30, welcoming all the participants.
1.2
The Secretary-General, Prof. Petteri Taalas, also welcomed the participants and
recalled the objectives of the reform of WMO constituent bodies and the implications for the
restructuring of the Secretariat.
1.3
The Co-chair, Mr Michel Jean, recalled the responsibility placed on the Transition
Team to ensure the implementation of the reform; in particular, fostering a multidisciplinary
and Earth system approach to address complex problems. For the accomplishment of this task,
the involvement of communities dealing with oceanographic, atmospheric composition and
hydrological issues is needed. Gaps have also to be identified, systems made interoperational
and languages harmonized.
1.4
The Co-chair, Prof. Celeste Saulo, underlined that WMO works for its Members, in
particular the developing countries; therefore, their needs should be a priority.
1.5
The Co-chair, Mr Ian Lisk, recalled that the reform is an opportunity to carry out the
mandate of WMO in a more coordinated and joint way, not only within the Organization but
also with other organizations and communities. Change management is an important
component of this process.
1.6

The meeting adopted the agenda as provided in Annex I.

1.7

The list of participants is provided in Annex II.

2.

OVERVIEW OF RELEVANT CG-18 AND EC-71 RESOLUTIONS AND ROLE OF
THE TRANSITION TEAM

2.1
The Secretariat introduced the resolutions adopted by the Congress and the
Executive Council concerning the reform of WMO constituent bodies, noting the importance of
considering them in their entirety and that responsibilities assigned to one body require
interactions with other bodies and a joint planning approach.
2.2
The Co-chair underlined the role of the Transition Team as established by
Resolution 7 (Cg-18): (a) ensuring the orderly transition of the normative functions of the
current technical commissions to the newly established ones; (b) the assessment and
management of risks in relation to the selection and the postponement of activities; (c) a path
towards the joint session between technical commissions and the Research Board.
3.

INTRODUCTION TO 2020-2021 DELIVERABLES OF TECHNICAL
COMMISSIONS AND RESEARCH BOARD

3.1
The Secretariat introduced the Strategic Plan adopted through Resolution 1 (Cg-18)
and provided an update to the review of the Operating Plan for 2020-2021. The Transition
Team took note of the deliverable-based approach embedded in the Operating Plan and the
need to characterize the priority activities and deliverables of the technical commissions, the
Research Board and other bodies for inclusion in the Operating Plan and adequate resourcing.
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4.

INFRASTRUCTURE COMMISSION

4.1
The Secretariat introduced the draft terms of reference and work plans of the
proposed standing committees and study groups of the Infrastructure Commission in the form
of a draft resolution to be adopted by the Commission at its first (joint) session.
4.2
Concerning the terms of reference, the Transition Team recommended a general
harmonization of elements and style, in particular:
•

Inclusion of common elements such as the value chain as a guiding principle;
competencies, capacity development and education and training; quality
management systems; connections between research, infrastructure and services;
outreach;

•

Need to agree on the duration and number of members for each standing
committee to be included in the respective terms of reference, noting that specific
number for the different standing committees could vary depending on the specific
mandates;

•

Engagement of experts from partner organizations and the private sector.

4.3
The Transition Team further noted that not all the activities carried out by WMO are
of a normative nature and carried out through intergovernmental bodies; therefore, adequate
division of tasks, interactions and coordination among the different bodies established by the
reform is essential. In this regard, joint bodies or processes and demonstration projects can
play an important role.
4.4
The Transition Team agreed on the following proposal for standing committees and
study groups:
•

Standing Committee on Earth Observing Systems and Monitoring Networks

•

Standing Committee on Measurements, Traceability and Instrumentation

•

Standing Committee on Information Management and Technology

•

Standing Committee on Data Processing for Applied Earth System Modelling and
Prediction

•

Study Group on Data Issues and Policies

•

Study Group on the Global Ocean Observing System

•

Study Group on WMO Cryosphere Crosscutting Functions: Global Cryosphere Watch

•

Study Group on the Global Basic Observing Network

4.5
In relation to the workplan, the Transition Team noted that it is a preliminary
compilation of elements from current technical commissions, programmes and initiatives,
where not all areas are covered in equivalent detail. It recommended identifying duplications
and synergies between activities and prioritizing activities within resource constraints.
4.6
The revised draft resolutions of the Infrastructure Commission concerning (a) the
establishment of standing committees and study groups; (b) the selection of chairs and vicechairs of standing committees and study groups; and (c) the adoption of the work plan are
included in Annex III.
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5.

SERVICES COMMISSION

5.1
The Secretariat introduced the draft terms of reference and work plans of the
proposed standing committees and study groups of the Services Commission in the form of a
draft resolution to be adopted by the Commission at its first (joint) session.
5.2
Concerning the terms of reference, the Transition Team made the same
recommendations as for the Infrastructure Commission in paragraph 4.2; in addition, it
recommended:
•

A strong user perspective in the definition of services;

•

The inclusion of expertise from social sciences as well as consideration of
socioeconomic benefits;

•

Feedback from experiences of users back to research inputs;

•

Inclusion of additional ideas for study groups as tasks for expert teams.

5.3
The Transition Team agreed on the following proposal for standing committees and
study groups:
•

Standing Committee on Services for Aviation (SC-AVI)

•

Standing Committee on Services for Agriculture (SC-AGR)

•

Standing Committee on Climate Services (SC-CLI)

•

Standing Committee on Hydrological Services (SC-HYD)

•

Standing Committee on Marine Meteorological and Oceanographic Services (SCMMO)

•

Standing Committee on Services for Disaster Risk Reduction and the Public (SCDRR)

•

Study Group on Integrated Health Services (SC-HEA)

•

Study Group on Climate Services for Energy (SC-ENE)

•

Study Group on Integrated Urban Services (SC-URB)

5.4
Concerning the workplan, the Transition Team made the same recommendations as
for the Infrastructure Commission.
5.5
The Transition Team also underlined the need to foster cooperation with the private
sector, including participation of private sector experts in the work of the technical
commissions.
5.6
The revised draft resolutions of the Services Commission concerning (a) the
establishment of standing committees and study groups; (b) the selection of chairs and vicechairs of standing committees and study groups; and (c) the adoption of the work plan are
included in Annex IV.
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6.

RESEARCH BOARD

6.1
The Transition Team took note that the membership of the Research Board has
been established and a Road Map developed for the coming year that will lead to a draft
research strategy being presented to Executive Council. This will build on the activities of the
three cornerstone programmes – WWRP for weather, WCRP for climate and GAW for
atmospheric environment – and propose the development of additional activities.
6.2
The Transition Team underlined the importance of developing connections between
the Research Board and the two technical commissions. A draft proposal for the key links is
part of the Research Board document. This must be refined through discussions within the
Research Board and with the Technical Commissions. Modalities must be developed for
establishing and maintaining the collaborations.
6.3
The need to develop a hydrological research component was emphasised. This must
be done through establishing partnerships with partner organisations, especially UNESCO/IHP
and IUGG/IASH, and with the assistance of the HCP.
6.4 The Transition Team emphasised the importance of the Research Board as a platform for
developing and testing research with a strong focus on science for services, for engaging with
funding agencies and for ensuring to the regional associations to promote innovation and
implement research advances.
7.

OTHER BODIES ESTABLISHED BY CONGRESS AND EXECUTIVE COUNCIL

7.1
The Transition Team considered the general terms of reference and the interactions
with the technical commissions and the Research Board of the following other bodies
established by the Congress and the Executive Council:
(a)

Policy Advisory Committee, advising the Executive Council on matters concerning
the strategy and policy of the Organization;

(b)

Technical Coordination Committee, acting as an interface between the Executive
Council, the technical bodies of the Organization and the regional associations;

(c)

Climate Coordination Panel, coordinating the delivery of climate-related goals and
objectives, including the GFCS and policy-related products;

(d)

Hydrological Coordination Panel, supporting and advising on an integrated delivery
of WMO water-related activities and undertaking preparatory work for the
Hydrological Assembly;

(e)

Joint WMO-IOC Collaborative Board, maximizing opportunities to co-design, codevelop and implement joint scientific and technical work across oceanography and
meteorology;

(f)

Capacity Development Panel, monitoring priorities and activities related to,
infrastructural, human resources and institutional capacity development;

(g)

Panel of Experts on Polar and High Mountain Observations, Research and Services,
advancing and coordinating initiatives under the WMO polar and high mountain
regions activities.

7.2
The Transition Team noted the importance of consolidating the work of the different
bodies around common goals and with a clear distinction of roles and tasks. In particular, the
Transition Team noted possible overlaps between EC-PHORS and the proposed study group on
the cryosphere under the Services Commission and the need to streamline the proposed
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structure of the Climate Coordination Panel. It also noted cross-representation of members in
different bodies; in this regard, the Transition Team advised on an adequate sequencing of
meetings as well as on alternative means to ensure coordination (e.g. periodic
video/teleconferences).
7.3
With regards to the foresight role of the Scientific Advisory Panel for the entire
organisation, the Transition Team noted that the Joint meeting of the Technical Commissions
and Research Board presents an opportunity to identify topics for which the advice of the SAP
would be sought.
7.4
Annex V.

A general scheme of the interactions among all the WMO bodies is included in

8.

RELATED PROCESSES

(a)

Rules of procedure of constituent bodies

8.1
The Transition Team took note of the Rules of Procedure for Technical Commissions
adopted by EC-71, noting that they represent a first release that may be needed to be
reviewed following their initial implementation.
(b)

Nomination and selection of experts and the role of Regional Associations

8.2
The Secretariat illustrated the process for the nomination and selection of experts
to serve in technical commissions and their working structures.
8.3
The Transition Team agreed that ahead of the joint session the presidents of the
technical commissions and the chair of the RB would work with the Transition Team, with the
assistance of the Secretariat, to develop a list of proposed chairs and vice-chairs of standing
committees and study groups; if feasible, they would also identify expert members of those
bodies.
8.4
In this regard, the Transition Team noted the potential efficiencies the Expert
Database may afford the selection process and that Permanent Representatives and
cooperating partners should be requested to update experts and use the Expert Database to
nominate experts.
8.5
The Transition Team further agreed that an in-session nomination committee
should be established to review candidacies of the anticipated vacant co-Vice-President of the
Services Commission. In addition, a selection committee may also be established to assist the
presidents in the final proposal for chairs and vice-chairs of standing committees and study
groups and, possibly, of expert members. To this end, the presidents of the technical
commissions will work with the presidents of regional associations, the chairs of the RB and
the Secretariat for proposed terms of reference of the in-session selection committee.
(c)

Risk management

8.6
The Transition Team took note of an initial registry of risks associated with the
reform and recommended that assumptions, weighting, responsibilities and mitigation
measures be further explored.
(d)

Measures of success of the reform

8.7
The Transition Team took note of the proposal of the Secretariat concerning
measures of success of the reform and noted its importance as an awareness tool.
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9.

JOINT SESSION OF TECHNICAL COMMISSION AND RESEARCH BOARD

9.1
The Transition Team considered the proposed agenda and order of business prepared
by the Secretariat for the joint session of the technical commissions and the Research Board.
9.2

The Transition Team noted:

•

The importance of having all documents available in all languages 30 days in
advance to allow delegations to prepare for the session;

•

To distinguish, in the invitation letters, the invitation to the joint session of the
technical commissions, intergovernmental bodies, and that to the meeting of the
Research Board, non-intergovernmental; in addition, to recommend inclusion of
hydrologists in the delegations.

•

That the co-chairs of the Joint WMO-IOC Collaborative Board would be invited to
the joint session and be able to provide inputs.

9.3
The Transition Team agreed on the order of business of the joint session included in
Annex VI.
10.

SYNTHESIS AND CLOSURE

10.1
The Transition Team agreed on the following deadlines for the revision of the
documentation for the joint session:
By 29 November
•

Joint call to the Secretariat to update the draft work plans (deliverables) of the
technical commissions, noting the need to ensure their relevance to the priorities of
the Strategic Plan

By 6 December (changed to 20 December)
•

Revised draft work plans finalized by the Secretariat and made available to cochairs

By 20 December (changed to 6 January)
•

Draft work plans reviewed and agreed upon by the co-chairs and distributed to the
members of the Transition Team for further review and validation

By 31 January
•

Final comments by Transition Team received

By 28 February
•

Final language versions of draft resolutions on work plans made available to
Members for the joint session

10.2
The Transition Team also considered the planning of meetings leading to EC-72
(Geneva, 9-12 June 2020), provided in Annex VII, noting the importance of ensuring
coordinated inputs to the joint session of technical commissions and Research Board as well as
to facilitate their consideration by the Technical Coordination Committee.
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10.3
The WMO President, Prof. Gerhard Adrian, thanked for their role and commitment
the presidents and vice-presidents of the technical commissions active during the seventeenth
financial period. He also recommended a periodic review of activities of the new technical
commissions through the Technical Coordination Committee.
10.4
at 4 p.m.

The Co-chair, Mr Michel Jean, closed the meeting on Wednesday, 27 November 2019
____________
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Annex I
AGENDA
1.

OPENING, AGENDA AND ORDER OF BUSINESS

2.

OVERVIEW OF RELEVANT CG-18 AND EC-71 RESOLUTIONS AND ROLE OF THE
TRANSITION TEAM

3.

INTRODUCTION TO 2020-2021 DELIVERABLES OF TECHNICAL COMMISSIONS AND
RESEARCH BOARD

4.
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5.

SERVICES COMMISSION

6.

RESEARCH BOARD

7.

OTHER BODIES ESTABLISHED BY CONGRESS AND EXECUTIVE COUNCIL
(a) Policy Advisory Committee
(b) Technical Coordination Committee
(c) Climate Coordination Panel
(d) Hydrological Coordination Panel
(e) Joint WMO-IOC Collaborative Board
(f) Capacity Development Panel
(g) Panel of Experts on Polar and High Mountain Observations, Research and Services

8.

RELATED PROCESSES
(a) Rules of procedure of constituent bodies
(b) Nomination and selection of experts and the role of Regional Associations
(c) Risk management
(d) Measures of success of the reform

9.

JOINT SESSION OF TECHNICAL COMMISSION AND RESEARCH BOARD

10.

SYNTHESIS AND CLOSURE
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Annex II
LIST OF PARTICIPANTS
Members of the Transition Team
Presidents and Co-Vice-Presidents of the technical commissions for the eighteenth financial
period
Michel Jean, Co-chair

President, Infrastructure Commission

Bruce Forgan

Co-Vice-President, Infrastructure Commission
(by video conference)

Nadia Pinardi

Co-Vice-President, Infrastructure Commission

Silvano Pecora

Co-Vice-President, Infrastructure Commission

Ian Lisk, Co-chair

President, Services Commission

Chi-Ming Shun

Co-Vice-President, Services Commission

Roger Stone

Co-Vice-President, Services Commission

Manola Brunet

Co-Vice-President, Services Commission

Presidents and Co-Vice-Presidents of the technical commissions active during the seventeenth
financial period (other than those listed above)
Stéphanie Desbios

Vice-President, Commission for Aeronautical Meteorology

Orivaldo Brunini

Vice-President, Commission for Agricultural Meteorology

Oystein Hov

President, Commission for Atmospheric Sciences

Barbara D. Tapia

Vice-President, Commission for Climatology

Harry F. Lins

President, Commission for Hydrology

Bruce Hartley

Vice-President, Commission for Instruments and
Methods of Observation

Chair and Vice-Chair of the Research Board
Celeste Saulo, Co-chair

Chair and WMO First Vice-President

Sarah Jones

Vice-Chair

Chair and Vice-Chair of the Hydrological Assembly
Jan Danhelka

Chair

José Alberto Zúñiga Mora

Vice-Chair

Presidents of regional associations
Abdullah Ahmed Al Mandoos

Regional Association II (Asia)

Madeleine Renom Molina

Regional Association III (South America) (acting)

Evan Thompson

Regional Association IV (North America, Central America
and the Caribbean) (acting)

'Ofa Fa'anunu

Regional Association V (South-West Pacific)
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Michael Staudinger

Regional Association VI (Europe)

Officers of other bodies established by Congress and Executive Council
Joint WMO-IOC Collaborative Board
Louis Uccellini

WMO Co-chair (by video conference)

Ariel Troisi

IOC Co-Chair (by video conference) and IOC Chair

Albert Martis

Designated WMO Co-chair (after the transition period)
and WMO Second Vice-President

Monika Breuch Moritz

Designated IOC Co-chair (after the transition period) and
IOC Vice-Chair

Constituent Body Reform Task Force
Albert Martis

Chair and WMO Second Vice-President

WMO Officers
Gerhard Adrian

WMO President

Invited experts
Mingmei Li

China Meteorological Administration

Xiaodan Na

China Meteorological Administration

Tom Cuff

National Oceanic and Atmospheric Administration, USA
(by video conference)

Dan Muller

National Oceanic and Atmospheric Administration, USA
(by video conference)

Albert Fischer

Intergovernmental Oceanographic Commission of
UNESCO

Advisers
Mohamed Al Ebri

Adviser to President of Regional Association II (Asia)

Mohamed Ahmed Shamsan

Adviser to President of Regional Association II (Asia)

WMO Secretariat
Executive Management, directors, programme and other senior managers and advisers
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Annex III
DRAFT RESOLUTIONS OF THE INFRASTRUCTURE COMMISSION
Draft Resolution xx (INFCOM-1)
ESTABLISHMENT OF STANDING COMMITTEES AND STUDY GROUPS OF THE
COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS
(INFRASTRUCTURE COMMISSION)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS
(INFRASTRUCTURE COMMISSION)
Recalling:
(1)

Resolution 1 (Cg-18) – WMO Strategic Plan,

(3)

Resolution 7 (Cg-18) – Establishment of technical commissions for the eighteenth
financial period,

(4)

Resolution 11 (Cg-18) – WMO reform – next phase,

Having considered:
(1)

Terms of reference of Commission for Observation, Infrastructure and Information
Systems (Infrastructure Commission) Resolution 7 (Cg-18), Annex 1A,

(2)

Rules of Procedure for Technical Commissions (WMO-No. 1240),

Decides to establish the following standing committees and study groups for the first
intersessional period, with the terms of reference provided in the Annex to the Resolution:
(a)

Standing Committee on Earth Observing Systems and Monitoring Networks,

(b)

Standing Committee on Measurements, Traceability and Instrumentation,

(c)

Standing Committee on Information Management and Technology,

(d)

Standing Committee on Data Processing for Applied Earth System Modelling and
Prediction,

(e)

Study Group on Data Issues and Policies,

(f)

Study Group on the Global Ocean Observing System,

(g)

Study Group on Implementation of the Global Basic Observing Network (GBON),

(h)

Study Group on WMO Cryosphere Crosscutting Functions: Global Cryosphere Watch
____________
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Annex to Draft Resolution xx (INFCOM-1)
TERMS OF REFERENCES OF STANDING COMMITTEES AND STUDY GROUPS
A. Standing Committee on Earth Observing Systems and Monitoring Networks
Purpose
Responding to the WMO Convention, article 2(a), which states that a primary purpose of
the organization shall be “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 ”, the Standing
Committee will focus on the normative work and technical systems required to achieve
Objective 2.1 of the WMO Strategic Plan: “{to} Optimize the acquisition of Earth system
observation data through the WMO Integrated Global Observing System (WIGOS)”, in
particular as concerns network design and performance monitoring.
The activities of the Standing Committee will include the following:
(a)

(b)

Observing System Design and Evolution aligned with the Vision for WIGOS in
2040: Assist Members to design, evolve, optimize, and implement integrated
global and regional observing networks in collaboration with relevant groups
and partner organizations, including space agencies; provide necessary
assessments to help enhance Members’ capabilities and overall data
availability, and assure optimal compliance with established requirements for
all WMO Application Areas; evolve the WMO Application Areas to reflect the
needs of Earth system analysis, prediction, projection, and sector-specific
applications; establish appropriate coordination with the Research Board and
Services Commission on strengthening and designing new observational
networks to enhance benefits to Members.
Services and Guidance to Members and Partnerships: In collaboration with
the Regional Associations, provide technical guidance with regard to
translating WMO standards into operational advice tailored to the needs of
individual Member countries and territories; provide performance monitoring
of the observing networks; promote the establishment, quality and continued
operation of all WIGOS observing networks; promote cooperation and
partnership with other organizations to ensure efficient support to Members,
with a view to fostering a culture of compliance with regulatory material and
increasing the overall availability of observations.

(c)

Drafting of Regulatory and Guidance Material: To develop and maintain WMO
regulatory and guidance material related to Earth observing networks, as
specified in the WMO Technical Regulations (WMO-No. 49), in particular in
Volume I, and the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160).

(d)

WIGOS Tools: To collect and specify requirements for WIGOS tools (e.g.
WIGOS Information Resource, OSCAR, WDQMS) and guide their
development, implementation, operation and maintenance.

(e)

Radio Frequency Coordination: To coordinate WMO requirements for radio
frequency bands and assignment of radio frequencies to meteorological
telecommunications, instruments, sensors, both for operational and research
purposes, and to liaise with specialist radio frequency management activity
authorities, including the International Telecommunication Union (ITU), on
allocation matters.
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Expertise required
Expertise will be required in the following areas and across all main Earth System
domains (weather, climate, atmospheric composition, oceans, hydrology and
cryosphere):
•

Observing network design and evolution, including observational user
requirements and impact of observations

•

Surface- and space-based observing network implementation

•

Observing network monitoring

•

Allocation and protection of radio frequencies for observing networks

Membership
Up to 25 members, selected from the Expert Network by the president of the
commission assisted by the management group and the Secretariat, covering the main
Earth System domains (weather, climate, atmospheric composition, oceans, hydrology
and cryosphere) and the required types of expertise.
In addition to the core members, the following partners will also be invited to nominate
experts based on the ToR of the Standing Committee:
•

CGMS and CEOS concerning space-based observing networks

•

IATA and ICAO concerning aircraft-based observations and observations in
support of aviation

•

IOC of UNESCO and GOOS concerning ocean observing networks

•

IUGG (incl. IAHS, IACS) concerning Hydrology and Cryosphere observing and
networks

•

IHP of UNESCO for Hydrology and Cryosphere

•

UN Environment, LRTAP Convention, Air Pollution regional networks,
concerning atmospheric composition observing networks

•

One expert to represent the cross-cutting system for global climate observing
systems, who will relate back to the GCOS expert panels

•

Volunteer Observing Networks

•

Other partners as needed

Duration
Until the next ordinary session of the commission and can be re-established if necessary.
Modalities of work
One face to face meeting (i.e. 2-year cycle) during the intersessional period, and prior to
next Technical Commission Session. Otherwise by correspondence and tele/video
conference.
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Expected outputs
Maintenance and updating of the following current WMO Regulatory and non-regulatory
material:
•

Technical Regulations (WMO-No. 49), Volume I-III

•

Manual on the WMO Integrated Global Observing System (WMO-No. 1160)

•

Manual on Stream Gauging Volumes I and II (WMO-No. 1044)

•

Guide to Climatological Practices (WMO-No. 100) (part relevant to climate
observations, stations and networks)

•

Guide to Hydrological Practices (WMO-No. 168), Vol. I.

•

Guide to the Global Observing System (WMO-No. 488)

•

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

•

Guide to Aircraft-Based Observations (WMO-No. 1200)

•

Guide to Participation in Radio Frequency Coordination (WMO-No. 1159)

•

Handbook on Use of Radio Spectrum for Meteorology: Weather, Water and
Climate Monitoring and Prediction (WMO-No. 1197)

•

Satellite Data Telecommunication Handbook (WMO-No. 1223)

•

Manual on High Quality-Global Data Management Framework for Climate
(HQ-GDMFC) (WMO-No. 1238)

•

Climate Data Management Systems Specifications (WMO-No. 1131)

Proposed additional deliverables and activities (preliminary list; see also draft
Work Plan in Appendix NN)
Support to Members and partnership:
•

WIGOS Station Identifier implementation timetable that takes into account
the time needed by Members to modify their downstream systems to
accommodate the transition to WIGOS Station Identifiers (Res. 35 (Cg-18))

•

GBON Financing Mechanism, including necessary capacity development
activities, and GBON Guidance (Res. 34 (Cg-18), Operating Plan SO 2.1)

•

National observing systems assessments against WIGOS regulatory and
guidance material in support of development projects as part of WMO expert
services (Operating Plan SO 2.1) (assessment should particularly include
capabilities of partner organizations in the Countries)

•

WIGOS Regional Centres for RA II and RA III established

•

WIGOS Regional Centre for Antarctica established (Res. 49 (Cg-18)) (missing
from Operating Plan)

•

AMDAR global coverage achieved through regional implementation of AMDAR
and collaboration with the IATA (Operating Plan SO 2.1)
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•

Organization of Capacity-Building events and associated training and
regulatory materials (see part A) in line with the Strategy for the WMO-CGMS
Virtual Laboratory for Education and Training in Satellite Meteorology 20202024 (Res. 52 (Cg-18))

•

Enhanced capacity of RCCs and NMHSs to use satellite-based data in line with
the Action plan for phased Space-based Weather and Climate Extremes
Monitoring (SWCEM) implementation with strengthened end-user
engagement (Res. 54
(Cg-18))

•

Short-term demonstration projects and long-term plans for high mountain
observations, prediction, research and services, targeting 2-3 regions and
focus areas (Operating Plan SO 2.1)

•

Support of development of the aspects related to the current status of water
resources in the Global Hydrological Status and Outlook System (HydroSOS)

•

Hydrometry networks and capacity enhanced. Support the Global Hydrometry
Support Facility (WMO HydroHub) (Operating Plan SO 2.1)

•

Observing stations recognized according to the WMO recognition mechanism
for long-term observing stations (Res. 23 (Cg-18) and reflected in OSCAR,
including development of recognition mechanism for hydrological stations.

•

Progress with regard to development of Volunteer Observing Networks

•

Members assisted with the on-going integration of observations into
continuously updated climate databases

•

Improved and optimized global coverage of the GCW Surface Observing
Network and increased homogeneity of cryosphere observations within the
framework of WIGOS, including strong linkages with the space-based
observation of the cryosphere. (Res. 50 (Cg-18))

•

Support to Members in implementing cryosphere-related deliverables at
national level, including capacity development (monitoring, data, research,
prediction, dissemination, etc.), as defined in the framework of GCW. (Res.
50 (Cg-18))

Observing system design and evolution:
•

Plan for the WIGOS Initial Operational Phase (2020-2023) (Res. 37 (Cg-18)),
including in particular Strategy and guidance to Members on Observing
Network Design, Outreach (Operating Plan SO 2.1)

•

Plan for the WIGOS component Observing Systems Implementation plan
(WOS-IP) responding to the Vision for WIGOS in 2040, including outline of
the WOS-IP (Res. 38 (Cg-18), Operating Plan SO 2.1)

•

First version of the Implementation Plan for WIGOS Observing Systems
responding to the Vision for WIGOS in 2040 (Res. 38 (Cg-18), Operating Plan
SO 2.1)

•

Observational user requirements and observing systems capabilities as
recorded in OSCAR, and compliance with Technical Regulations (Operating
Plan SO 2.1)
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•

Updated Statements of Guidance of WMO Application Areas; new Statements
of Guidance for the 3 GAW related Application Areas

•

Observations impact per cost study completed (Operating Plan SO 2.1)

•

GCOS Status report (Operating Plan SO 2.1)

•

Assessment of observation needs for urban services conducted, addressing
the special needs of cities through a combination of dense observation
networks, high-resolution forecasts, multi-hazard early warning systems, and
climate services Methodology for improving the observation networks in
urban areas developed (Operating Plan SO 2.1)

•

Operational space missions implemented in line with the Vision for WIGOS in
2040 (Operating Plan SO 2.1)

•

Climate services value chain fully addressed by satellite observation; roles
and responsibilities of actors and coordination mechanisms understood.
Physical Architecture for Climate Monitoring from Space implemented after
identifying and addressing key gaps in the climate value chain from satellites
to decision-making. Output will include: Gap Analysis, Statement of
Guidance, Reporting to CEOS/CGMS, Actions by Space Agencies (Res. 51
(Cg-18), Operating Plan SO 2.1)

•

Progress regarding Space Weather Services integration into WIGOS and WIS
in line with the Four-Year Plan for WMO Activities Related to Space Weather
2020-2023 (Res. 53 (Cg-18))

•

Draft strategy and plan for integration of in situ and remote sensing data
developed, with focus on some variables (SST, Surface Vector wind, Sea
Level, T Profiles) and applications (drought, forest fires, coastal impacts)
(Operating Plan SO 2.1)

•

GOOS Office Established in Geneva. WMO Contribution to GOOS Strategy
2030. (Res. 9 (Cg-18), Res. 47 (Cg-18))

•

Technical support to Members provided with regard to ocean observing
systems monitoring, implementation and maintenance through JCOMMOPS
(Operating Plan SO 2.1)

•

Implementation of relevant steps from the WHOS Implementation Plan (Res.
17 (EC-70))

•

Promoting the long-term monitoring of key cryospheric processes, facilitating
the definition of observational requirements (Res 50(Cg-18))

•

Fostering collaboration through partnerships between operational and
scientific communities to expand the availability and access to cryosphere
data and information; (Res 50 (Cg-18))

•

Finalization of Guidance on Hydrometric Network Design.

WIGOS Tools:
•

WIGOS Information Resource (WIR) including OSCAR, SORT, WDQMS:

•

OSCAR Platform Strategy (Res. 41 (Cg-18)).
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•

Evolved OSCAR Platform according to OSCAR Strategy (Operating Plan SO
2.1).

•

Tools available via the WDQMS providing information on Member compliance
with WMO observing standards, best practices and data policy (Operating
Plan SO 2.1).

•

Uncertainty Analysis Decision Aid Tool (UADAT) for the Performance of Flow
Measurement Instruments and Techniques, as outcome of X Project.

•

GCW webpage launched as an integral part of WMO website

Radio Frequency Coordination:
•

Updated Guide to Participation in Radio Frequency Coordination (WMO-No.
1159).

•

Updated Handbook on Use of Radio Spectrum for Meteorology: Weather,
Water and Climate Monitoring and Prediction (WMO-No. 1197).
_________
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B. Standing Committee on Measurements, Traceability and Instrumentation
Purpose
Responding to the WMO Convention, article 2(c), which states that a primary purpose of
the organization shall be “To promote standardization of meteorological and related
observations and to ensure the uniform publication of observations and statistics”, the
Standing Committee will focus on the normative work and technical systems required to
achieve Objective 2.1 of the WMO Strategic Plan: “{to} Optimize the acquisition of Earth
system observation data through the WMO Integrated Global Observing System
(WIGOS)”, in particular as concerns standardization of measurements, traceability and
instrumentation.
The activities of the Standing Committee will include the following:
(a)

Develop, provide and maintain effective standards, other regulatory and
guidance material related to instrumentation and measurement practices,
supporting the deployment of sustainable, reliable and cost-effective
measurement systems meeting user’s requirements including those of
relevant high-level United Nations policies, such as the SDGs, UNFCCC and
Sendai Framework;

(b)

Develop, establish, maintain and oversee suitable mechanisms to ensure the
traceability of measurements to recognized standards;

(c)

Develop mechanisms for the assessment of compliance with measurement
regulations, and assess compliance of WMO designated measurement-related
centres;

(d)

Promote innovation in measurement technologies, techniques and integrated
solutions, and provide guidance for their implementation in all environments;

(e)

Coordinate and conduct intercomparisons, and develop a framework for
characterizing the quality of measurements, including for measurements
originating from non-traditional data sources;

(f)

Conduct outreach activities, support capacity development and community of
practices in the field of environmental measurements, traceability and
instrumentation, in collaboration with Regional Training Centres, as
appropriate;

(g)

Engage with other WMO structures and programmes, co-sponsored
programmes and related international partner organizations in coordinating
all measurement-related activities.

Expertise required
•

Environmental measurements

•

Understanding of user requirements to be able to suggest fit-for-purpose
solutions

•

Siting selection, classification and maintenance

•

Instrument operation, maintenance, testing, comparison and calibration

•

Traceability hierarchy and assurance

•

Metrological practices for the provision, recognition and maintenance of
global references
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•

ISO GUM uncertainties (identification of all uncertainty components,
computation of uncertainty budget, etc.)

•

Quality management (in particular ISO/IEC 17025)

Membership
Up to 25 technical experts specialized in measurements and covering the main Earth
System domains (weather, climate, atmospheric composition, oceans, hydrology and
cryosphere) relevant for WIGOS.
Experts will be selected from the Expert Network by the president of the commission
assisted by the management group and Secretariat.
In addition to the core members listed above. the following partners will also be invited
to nominate experts based on the ToR of the Standing Committee, to contribute to the
work of Expert Teams that may be established by the Standing Committee:
•

International Committee for Weights and Measures (CIPM) / International
Bureau for Weights and Measures (BIPM)

•

Association for Hydro-Meteorological Equipment Industry (HMEI)

•

International Organization for Standardization (ISO)

•

Global Space-based Intercalibration System(GSICS)

Duration
Until the next ordinary session of the commission and can be re-established if necessary.
Modalities of work
One face to face meeting (i.e. 2-year cycle) during the intersessional period, prior to
next Technical Commission Session. Otherwise by correspondence and tele/video
conference.
Expected outputs
Development, maintenance and updating of the following current and proposed WMO
regulatory and guidance material:
•

Guide to Instruments and Methods of Observation (WMO-No. 8)

•

Technical Regulations (WMO-No. 49)

•

International Cloud Atlas Manual on the Observation of Clouds and Other
Meteors (WMO-No. 407)

•

Contribution to the Manual on WIGOS (WMO-No. 1160)

•

Contribution to the Guide to the WIGOS (WMO-No. 1165)

•

Contribution to the WIGOS Metadata Standard (WMO-No. 1192)

•

GAW measurement guidelines and standard operating procedures

•

Guide to Hydrological practices (WMO-No. 168), Volume I

•

Manual on Stream Gauging (WMO-No. 1044), Volumes I and II
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•

Compendium of WMO Competency Frameworks (WMO-No. 1209)

•

Guide to Competency (WMO-No. 1205).

•

Development of common WMO-ISO standards:
−

Wind profilers

−

Particle backscatter LIDAR

−

Reference rain gauge pit

−

Snow depth sensors

•

Guidance documentation on the transition to automation

•

Guidance on the replacement of mercury instruments

•

Guidance on estimation of precipitation using microwave links

•

Guidance on soil moisture measurements

•

Guidance on agricultural flux measurements

•

Guidance on innovations and emerging technologies

•

Instruments and Observing Methods reports

Proposed additional deliverables and activities (preliminary list; see also draft
Work Plan in Appendix NN)
Traceability of measurements and compliance:
•

Maintain references for solar radiation measurements, for terrestrial radiation
measurements, and others as appropriate

•

Assessment of designated Centres:
−

Regional Instrument Centres and Regional Marine Instrument
Centres

−

World and Regional Radiation Centres

−

CIMO Testbeds and Lead Centres

−

Other calibration centres (if appropriate)

•

Contribute to the assessment of GRUAN stations

•

Contribute to the assessment of centennial stations

•

Contribute to the assessment of climate extremes (from the measurement
practice point of view)

Intercomparisons and instrument performance:
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•

13th International Pyrheliometer Intercomparison (IPC-13) and 3rd
International Pyrgeometer Comparison (IPgC-3), Davos, Switzerland, Sept.Oct. 2020

•

Upper-air Instrument Intercomparison, Lindenberg, Germany, AugustSeptember 2021

•

RIC Interlaboratory comparison for RA I, and possibly RA III and IV

•

Assessment of low-cost instrumentation

•

Implementation and update of the work plan for the assessment of the
performance of flow measurement instruments and techniques

Capacity development and outreach:
•

Technical Conference on Meteorological and Environmental Instruments and
Methods of Observation

•

AWS Conference

•

In collaboration with UNESCO-IHP and ISO, identify ways of supporting
Members in methods for the measurement of sediment transport
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C. Standing Committee on Information Management and Technology
Purpose
Responding to the WMO Convention, article 2(b), which states that a primary purpose of
the organization shall be “to promote the establishment and maintenance of systems for
the rapid exchange of meteorological and related information”, the Standing Committee
will focus on the normative work and technical systems required to achieve Objective 2.2
of the WMO Strategic Plan: “{to} Improve and increase access to, exchange and
management of current and past Earth system observation data and derived products
through the WMO Information System”
The activities of the Standing Committee will include the following:
(a)

Develop and update regulatory and guidance material relating to exchange of
observations and other meteorological and related data and information,
information life-cycle management, information and telecommunication
technology, cybersecurity, operations management, data and metadata
standards, working with national and international standard bodies and
communities where appropriate;

(b)

Lead the development of the next generation WIS to support efficient and
effective exchange of data and information between WMO Members and
partners;

(c)

With the Regional Associations, monitor and review the performance and use
of WIS and coordinate the provision of technical support and interaction
between WIS centres;

(d)

Develop and support Members in the implementation of unified practices for
information management and related use of technology across all disciplines
and WMO application areas;

(e)

Provide technical guidance on rescue and digitization of historical data and
products derived from current and past observations;

(f)

Monitor the evolution of technology that may contribute to the effective and
secure operation of WIS;

(g)

With the Regional Associations, gather and review requirements of across
user programmes, assess and advise on gaps and solutions for meeting user
needs in new information and communication technologies for all disciplines
and WMO application areas, and make proposals on implementation, planning
and operational management of WIS;

(h)

Monitor compliance with international and WMO information management,
cybersecurity and technology standards and practices in WIS and promote a
culture of compliance with standards and relevant regulatory material among
all Members;

(i)

Develop and promote education and training material and recommend
competency-based training events on telecommunications, information
management, operations management, and cyber security;

(j)

Contribute to the development and implementation planning of infrastructure
of partner international organizations.
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Expertise required
Required expertise should take into consideration competencies defined in the Technical
Regulations relevant to the subject matter.
Membership
Up to 25 members, selected from the Expert Network by the president of the
commission assisted by the management group and Secretariat, covering the main Earth
System domains (weather, climate, atmospheric composition, oceans, hydrology and
cryosphere) and the required types of expertise.
The number of experts in each subsidiary body should represent associated thematic
areas, keeping face to face meeting participants to a necessary minimum with due
consideration of the financial and human resources needed for the accomplishment of
the tasks given to that body.
Membership should include experts in data exchange from the oceans and hydrological
communities.
Duration
Until the next ordinary session of the commission and can be re-established if necessary.
Modalities of work
•

Meetings

•

By correspondence

•

By tele/video conference

Expected outputs
Maintenance and updating of the following WMO Regulatory and guidance material:
•

Manual on WIS (WMO-No. 1060)

•

Guide to WIS (WMO-No. 1061)

•

Guide on WWW Data Management (WMO-No. 788)

•

Manual on Codes (WMO-No. 306)

•

Manual on GTS (WMO-No. 386)

•

Guide to Information Technology Security (WMO-No. 1115)

•

VPN Guide (WMO-No. 1116)

•

Satellite Data Telecommunication Handbook (WMO-No. 1223)

•

Guide to Climatological Practices (WMO-No. 100)

•

Manual on High Quality-Global Data Management Framework for Climate
(HQ-GDMFC) (WMO-No. 1238)

•

Climate Data Management Systems Specifications (WMO-No. 1131)
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Proposed activities (incomplete list; see also draft Work Plan in Appendix NN)
(a)

Oversee and maintain coordination mechanisms supporting current
information exchange, data rescue and archiving for real-time, near real-time
and delayed mode through WIS and Members data services, taking into
consideration changing user needs and changing technology.

(b)

Guide and coordinate the development of prototypes that demonstrate
viability of proposed technical standards for global integration of observations
with products to meet the needs of weather, climate, hydrology, aviation,
marine and other services, including ability to access data and products
originating from NMHS and partner organizations sites internationally in rapid
real time and with maintained effective and accurate WIS and OSCAR
metadata:

(c)

(1)

WIS2.0 implementation plan and list of demonstrator projects. (EC72)

(2)

Technical regulations (Cg-19 2023)

Maintain and develop guidance on Information Management for all WMO
activities with an aim to improved access and exchange data and products
through enhanced NMHS understanding and implementation of the full
information lifecycle management practices and principles:
(1)

Guidance on Information Management in the Guide on WIS
(Cg-Ext 2021 and Cg-19 2023)

(d)

Monitoring and implementation procedures for WIS and WIGOS (Cg-Ext 2021
and Cg-19 2023), including WHOS Implementation plan

(e)

Maintain and develop operational guidelines for data representation,
improved information discovery and access services enabled by WIS in
support of current and future information management systems and
enhancements under WIS 2.0.
(1)

NetCDF-CF profiles and extensions according to requirements
of weather, climate, hydrology, aviation, marine and other
services. (new Vol. I.4 in Manual on Codes Cg-Ext 2021)

(2)

Aviation data formats (IWXXM). According to ICAO requirements.
(Fast track)

(3)

Binary data formats. New GRIB and BUFR editions. (Cg-19 2023)

(4)

WIS catalogue KPIs and improved information discovery and
access services enabled by WIS 2.0 (Cg-Ext 2021 and Cg-2023)

(5)

Harmonization and interoperability of WIS catalogue and OSCAR
surface.

(f)

Complete the implementation of the WIS Incident Management System as
approved by Cg-18 including identification and training of focal points, and
testing of procedures

(g)

Complete the second round and recertification of centres registered to
participate in WIS, and assist programs in establishing certification
specifications centres contributing to WMO programmes in line with the 20202023 operational plan relating to compliance.
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(h)

Establishing the GCW Data Portal as a Data Collection or Production Centre
(DCPC) in the WMO Information System (WIS), and facilitate the
standardization, access to, and quality management of current and past
cryosphere data, information, and products;

(i)

Development of the Integrated Global Cryosphere Information System
(with XB funds)
(1)

Metadata relevant to cryosphere observations , developed and
incorporated in the WIGOS Metadata Standard, by 2021; Cg-Ext

(2)

Standards and guidance for terminology and semantics, including
netCDF-CF profiles, for cryosphere observations developed and
published, by 2022

(3)

GCW Data Portal:

(4)

a.

interoperable with stations of the GCW Surface
Observing Network, by 2022, (Cg-19)

b.

operating as a WIS DCPC from 2023, on; (Cg-19)

c.

interoperable with the WMO Hydrological Observing
System, by 2023 (Cg-19)

Recommendations for developing mechanisms (e.g. tables) for
the exchange in real time of additional cryosphere variables, are
made, as required by user communities. – on-going

(j)

Maintain and further develop of WaterML suite through the Hydrology Domain
Working Group

(k)

Integration of MCH with the other data management systems supported by
WMO.
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D. Standing Committee on Data Processing for Applied Earth System
Modelling and Prediction
Purpose
Responding to the preamble of the WMO Convention “Recognizing the importance of an
integrated international system for the observation, collection, processing and
dissemination of meteorological, hydrological and related data and products” and its
article 2(c), which states, among the purposes of the organization, “{…} to ensure the
uniform publication of observations and statistics ”, the Standing Committee will focus on
the normative work and technical systems required to achieve Objective 2.3 of the WMO
Strategic Plan: “{to} Enable access and use of numerical analysis and Earth system
prediction products at all temporal and spatial scales from the WMO seamless Global
Data Processing and Forecasting System.
The activities of the Standing Committee will include the following:
(a)

Support for the capabilities of all WMO Members to benefit from historical
data, analyses and reanalysis model output and Impact-based products
(SO2.3/Focus in 2020-2023);

(b)

Support the advancement and operationalization of probabilistic forecasting
and Earth system modelling and prediction in collaboration with the Research
Board and Services Commission (SO2.3/Focus in 2020-2023);

(c)

Development of relevant regulatory and guidance material (SO2.3/Focus in
2020-2023);

(d)

Development and support for implementation of seamless GDPFS, in
collaboration with the Research Board, Services Commission and other
Constituent Bodies (Resolution 58, Cg-18) in consideration of new and
evolving WMO programme requirements, such as the Climate Services
Information System and HydroSOS;

(e)

Support for emergency response activities to Members and partner
organizations (IAEA, CTBTO, ICAO etc.) (International Agreements – WMONo. 60);

(f)

Any activities necessary to support the implementation of Constituent Body
[policy] decisions related to analysis, modelling and prediction data, including
the sharing of model outputs data.

Expertise required
•

Earth system modelling, analysis and prediction across all time scales for
various disciplines, including: Seamless Earth system modelling for various
components (i.e. ocean, hydrology, cryosphere, atmospheric composition)
and application areas (i.e. marine, aviation, water, climate, environment)

•

Verification of ESM outputs

•

Atmospheric transport and dispersion modelling for nuclear and non-nuclear
emergencies

•

Space weather
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Membership
Up to 25 experts from Members, selected from the Expert Network by the president of
the commission assisted by the management group and Secretariat, representing both
government and research and development organizations within the following domains:
•

Earth System Modelling

•

Climate data-processing, monitoring, analysis, prediction and projection

•

NWP; Ocean modelling, Hydrological modelling, Atmospheric transport
modelling, Agrometeorology, High mountain, Cryosphere, Air quality, Space
weather, Nowcasting, Representatives of WMCs

Duration
Until the next ordinary session of the Commission.
Modalities of work
•

Meetings - once every two year

•

By correspondence

•

By tele/video conference

Note: The 4-year budget allocated to the technical commissions is based on the
assumption that the standing committees will meet once per year in Geneva.
Expected outputs
•

Current WMO Regulatory and non-regulatory material within the remit of the
Standing Committee:

•

Manual on Global Data Processing and Forecasting System (WMO-No. 485)

•

Guide on Global Data-Processing and Forecasting System (WMO-No 305)

•

Guidelines on High Resolution Numerical Weather Prediction

•

Guidelines on Ensemble Prediction System and Post Processing

•

WMO Guidelines on Generating a Defined Set of National Climate Monitoring
Products (WMO-No. 1204)

•

Guidance on Verification of Operational Seasonal Climate Forecasts (WMO-No.
1220)

•

Guidance on Operational Practices for Objective Seasonal Forecasting

Proposed additional deliverables and activities (preliminary list; see also draft
Work Plan in Appendix NN)
Note. The deliverables (bullet) with milestones (dash) to be delivered within one
intersessional period are grouped by the above purpose (A~E).
Note. The deliverables in italics will be included in the Operating Plan.
A.
Support for the capabilities of all WMO Members to benefit from model output
and Impact-based products (SO2.3/Focus in 2020-2023):
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•

Impact-based operational data-processing and forecasting
implemented in WMCs, RSMCs and NMCs
−

•

Operational data-processing and forecasting for emergency
response for nuclear, non-nuclear and marine environment
expanded
−

•

B.

New data processing and forecasting technique for
marine developed

GDPFS designated centres audited for compliance
−

Audit process developed and applied to 4-5 centres

−

Integration of the "WMO Cataloguing of Hazardous
Events” (WMO-CHE) (Resolution 12, Cg-18)
methodology and procedures into the GDPFS Manual

Support the advancement of probabilistic forecasting and Earth system
modelling and prediction (SO2.3/Focus in 2020-2023):
•

Pilot projects on seamless GDPFS to demonstrate capabilities in
collaboration with RB
−

•

•

Toolbox concept and design developed/adapted and
tested

Operational aspects of CSIS integrated into GDPFS process
−

•

Concept for pilot project developed and 2-3 pilot
project initiated

Toolbox developed/adapted for accessing S/GDPFS data and
products in collaboration with WIS and tested (work with SC on
Information Management and Technology)
−

Integration mechanism developed

Expand the scope of GDPFS to include new type of centers
specializing in high mountain, weather, climate, hydrological
services
−

C.

Technical coordination mechanism among GDPFS
Centres developed and tested in 1 to 2 centres

Enhanced marine data processing and forecasting systems
implemented by marine RMSCs and/or National Marine
Meteorological Centres
−

•

Technical guidance for integration of non-conventional
(exposure and vulnerability) data developed

Designation criteria for regional specialized centres
developed/integrated into GDPFS Manual and relevant
pilot project initiated in support of the S/GDPFS in
cooperation with relevant Standing Committees of
SERCOM

Development of relevant regulatory and guidance material:
•

Manual on GDPFS and related guide and guidelines
developed/published/updated (mentioned above)
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•

Established procedure for assessment of Members’ NWP
capabilities
−

D.

E.

Procedure developed and technical assistance provided
to 2-4 Members

Development and support for implementation of seamless GDPFS, in
collaboration with the Research Board and other Constituent Bodies
(Resolution 58, Cg-18):
•

S/GDPFS Implementation Plan developed with timeline

•

Practitioner’s platform developed for operation, research and
academia in order to map scientific and operational models

Support for emergency response activities to Members and partner
organizations (IAEA, CTBTO, ICAO etc.) (International Agreements – WMONo. 60):
•

Atmospheric Transport and Dispersion Modelling outputs delivered
on request to Members and Partner Organizations

F.

Support SC-HYD in launching and maintaining the WRA webpage

G.

In cooperation with SC-HYD oversee the review of the evolving role of
existing hydrological data centres (in fulfilment of the request made by Cg-17
in paragraph 4.1.110)
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E. Study Group on Data Issues and Policies
Purpose
With reference to Resolutions 55 and 56 (Cg-18) and Resolution 2 (EC-71) and taking
into account the Review of Emerging Data Issues (published as WMO Guidelines on
Emerging Data Issues) and its recommendations, the purpose of the Study Group is:
A.

To continue the analysis of the emerging data issues and their impacts,
including initiative coordinated activities and engaging in pilot project
activities aligned with WIS2.0, and to develop further WMO guidance on the
subject;

B.

To consider new approaches to encourage sharing of commercially-sourced
data, crowd-sourced data and social media data, in order to allow greater
access to non-traditional sources of data or data not owned by governments,
as well as to foster greater reciprocity within the WMO community;

C.

To provide the PAC with analysis of WMO data policies to support and inform
their review.

Expertise required
Observational data requirements, NWP and other data processing, national and
international data policies for weather, climate and water data.
Membership
Duration
Until the next ordinary session of the commission and can be re-established if necessary.
Modalities of work
•

One physical meeting planned (February 2020); additional meetings may be
planned if needed;

•

By teleconference as needed

Expected outputs
•

Preliminary report on data policy for PAC April 2020.

•

Contribution to the preparation of the WMO Data Conference

•

Report on the WMO Data Conference (EC-73, Cg-2021)

•

Review and Analysis of data policies and proposed new approaches for data
exchange. (EC-72, Cg-2021, Cg-19)

•

Updated “WMO Guidelines on Emerging Data Issues”
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F. Study Group on the Global Ocean Observing System
The Study Group will provide a mechanism to engage with Members in all regions,
including developing Countries, review and clarify their ocean requirements, tune the
rationale demonstrating benefits of ocean modelling (incl. couples for Earth System
prediction, but not only) and observations to them, explore capacity development
activities to be promoted, and eventually promote stronger engagement of NMHSs in
GOOS. Another function of the Study Group will be to clarify and help establishing
efficient functional connections between GOOS and WMO bodies and systems
(Infrastructure Commission, WIGOS, WIS, GDPFS, …).
It will help to identify and use appropriate instruments for assessing the ocean
observation requirements, evaluate effectiveness of ocean observing systems and gaps,
including through impact studies, and make recommendations on the desired evolution
of the observing networks.
The Study Group will address the expected outputs from the joint WMO-IOC Strategy for
ocean data management, and explore partnerships for accessing ocean data sources that
are now available to WMO Members in real-time and delayed mode.
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G. Study Group on WMO Cryosphere crosscutting functions: Global Cryosphere
Watch
Purpose
With reference to Resolutions 48 and 50 (Cg-18) and Resolution 6 (EC-71) and also
taking into account:
(a)

The findings of the IPCC Special Report on the Ocean and Cryosphere in a
Changing Climate (SROCC)

(b)

The recommendations of the Call for Action of the WMO High Mountain
Summit (HMS), 2019

The proposed Study Group will fulfil the following functions:
(a)

Provide recommendations on an optimal alignment of cryosphere crosscutting
functions in the framework of WMO Strategic and Operating Plans, and within
the framework of the Global Cryosphere Watch (Resolution 50 (Cg-18));

(b)

Provide recommendation on the integration in the terms of reference of the
newly established Standing Committees of the two Technical Commissions
and the Research Board, and address specific issues as are the diversity of
providers and applications, data sparsity and opportunities, the integration of
space and in-situ and observations and data (sensor synergy), as well as
foster greater reciprocity within the WMO community and with emerging
players in the cryosphere domain;

(c)

Assess synergies between the objectives and the functions of GCW, GCOS,
WCRP, and all WMO activities (hydrology, research, DRR, maritime services,
space program etc.) to deliver on (a) and (b) above.

(d)

Recommend improvements to the coordination mechanism across different
domains (geographical, functional, operational vs scientific etc.), to deliver
the functions identified as part of (a) and (b).

(e)

Provide guidance to the Constituent Bodies on the optimal structure to
efficiently and consistently meet the cryosphere-related needs of multiple
applications (hydrology, DRR, climate science, land and maritime
transportation etc.), including driving further developments to address gaps
(e. g. noted in SROCC, at HMS, etc.)

Expertise required
Representation from relevant domains.
Membership
Note: The 4-year budget allocated to the technical commissions is based on the
assumption that the average size of the study group is 15 experts, including chair and
vice-chair.
Build on the GCW Steering Group membership, with additional representation to reflect
stated objectives.
Recommended consultations:
•

Hydrological Assembly/ Hydrological Coordination Panel

•

Research Board

•

Climate Coordination Panel

•

SERVCOM
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Duration
Until the next ordinary session of the commission and can be re-established if necessary.
Modalities of work
•

Meetings (face to face)

•

By correspondence

•

By tele/video conference

Note: The 4-year budget allocated to the technical commissions is based on the
assumption that the standing committees will meet once per year in Geneva.
Expected outputs
•

Preliminary report on Cryosphere crosscutting functions, across WMO
activities: Q4 2020

•

Recommendations on an optimal coordination mechanism across different
domains (geographical, functional, operational vs scientific. etc.), and
engagements, with the goal of integrating cryosphere crosscutting functions
within the relevant WMO activities (WMO Strategic Plan): next ordinary
session of the commission

•

Recommendations on the role and functions of the operational Global
Cryosphere Watch to address Resolution 50 (Cg-18)
____________
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H. Study Group on Implementation of the Global Basic Observing Network
(GBON)
GBON is a major new policy initiative approved by WMO Congress-18 in June 2019. It
reaffirms the commitment of the WMO Members to the international exchange of critical
observational data to support the NWP systems that underpin all of WMO activities in the
areas of weather, climate and water. The GBON regulatory material and the
development of the processes for nominating, approving and monitoring the
performance of the stations and platforms under GBON will reside under the Standing
Committee on Earth Observing Systems and Monitoring Networks.
Building on this, the Study Group will aim to provide guidance on the various aspect of
getting the national GBON contributions implemented within the territories (including
territorial waters) of all 193 WMO Members. The main obstacles fall within the following
three categories:
i.
National data policies.
ii.
Lack of technical capabilities in one or more of the areas of data encoding,
data file formats, observing systems operation and maintenance, internet,
satellite, or mobile telecommunications.
iii.
Lack of sufficient resources to operate and maintain the required observing
systems.
The work of this study group will be closely linked to the Study Group on Data Issues
and Policy and to WMO capacity development initiatives such as the Country Support
Initiative (CSI)and the Systematic Observations Financing Facility (SOFF)
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Draft Resolution yy (INFCOM-1)
OFFICERS, CHAIRS AND VICE-CHAIRS OF STANDING COMMITTEES AND
STUDY GROUPS AND MANAGEMENT GROUP OF THE COMMISSION FOR
OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS
(INFRASTRUCTURE COMMISSION)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS
(INFRASTRUCTURE COMMISSION)
Recalling Resolution 88 (Cg-18), which elected the Officers of the Commission,
Having considered the recommendation of the Selection Committee selects the
following [if done in session: members,] chairs and vice chairs of the standing
committees and study groups:
Standing Committee on Earth Observing Systems and Monitoring Networks
•

Chair: …

•

Vice-Chair: …

Standing Committee on Measurements, Traceability and Instrumentation
•

Chair: …

•

Vice-Chair: …

Standing Committee on Information Management and Technology
•

Chair: …

•

Vice-Chair: …

Standing Committee on Data Processing for Applied Earth System Modelling
and Prediction
•

Chair: …

•

Vice-Chair: …

Study Group on Data Issues and Policies
•

Chair: …

•

Vice-Chair: …

Study Group on the Global Ocean Observing System
•

Chair: …

•

Vice-Chair: …
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Study Group on Support to Members on Infrastructure Issues
•

Chair: …

•

Vice-Chair: …

Study Group on WMO Cryosphere crosscutting functions: Global Cryosphere
Watch
•

Chair: …

•

Vice-Chair: …

Expresses appreciation to the Members that are volunteering the experts;
Establishes the Management Group of the Commission with the following composition:
Mr Michel JEAN (President), Mr Bruce FORGAN, Ms Nadia PINARDI, Mr Silvano PECORA,
[the chairs and vice-chairs of the standing committees, and, if necessary, the chairs and
vice-chairs of relevant study groups;]
[If not done in session: Requests the President with the assistance of the Management
Group and the support of the Secretariat to ensure the selection of technical experts to
serve in the above standing committees and study groups, taking into account the
expertise required, regional and gender balance and inclusiveness, as established by the
Rules of Procedure, and recommendations by the Research Board.]
____________
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Draft Resolution zz (INFCOM-1)
WORK PLAN OF STANDING COMMITTEES AND STUDY GROUPS OF THE
COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND
INFORMATION SYSTEMS (INFRASTRUCTURE COMMISSION)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS
(INFRASTRUCTURE COMMISSION)
Mindful of the need to fully align the work of WMO technical and scientific bodies with
the long-term goals and strategic objectives of the WMO Strategic Plan and Operating
Plan, within defined human and financial resources limits,
Having considered:
(1)

The appropriateness of a deliverable-based approach in the definition of the
work plan, its implementation and reporting to the Congress and Executive
Council, including through the Technical Coordination Committee,

(2)

The benefits of standardizing the working structures of the Commission and
their functioning according to the Rules of Procedure for Technical
Commissions established by Resolution 11 (EC-71),

(3)

The opportunities offered by the biennial cycle of session of the Commission
for a more flexible and adaptive approach to the implementation of tasks and
the definition of working structures,

(4)

…

Adopts the work plan of the Commission for the first intersessional period (2020-2021),
with an outlook for the entire eighteenth financial period, as per the list of deliverables
and responsibilities contained in the Annex to Draft Resolution and reflected and
resourced in the Operating Plan for 2020-2021.
Requests the Management Group to maintain up-to-date the list of deliverables and
responsibilities with the support of the Secretariat and report on the status of
implementation at the next session.
____________
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Annex to Draft Resolution zz (INFCOM-1)
DELIVERABLES OF STANDING COMMITTEES AND STUDY GROUPS OF THE INFRASTRUCTURE COMMISSION FOR THE
EIGHTEENTH FINANCIAL PERIOD
Deliverables of the standing committees of the Infrastructure Commission
In red deliverables specifically requested by Cg and EC for submission to EC-72
Standing
Committee
Earth observing
systems and
monitoring networks

Resolution

Res. 37
(Cg-18)

Res. 35
(Cg-18)

Res. 34
(Cg-18)
Res. 36
(Cg-18)

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

Cg-19(2023)

2.1.1

Plan for WIGOS Initial
Operational Phase (20202023) approved

Plan for WIGOS Initial
Operational Phase (20202023): Status of
implementation against
the Plan with
recommendations

Plan for WIGOS Initial
Operational Phase
(2020-2023):
Implementation of the
plan completed with
decisions on next steps
for 2024-2027

2.1.1

WIGOS Station Identifier
(WSI) implementation
timetable drafted and
noted by EC with call to
Members for taking
action accordingly

WSI: Recommendations
per lessons learned from
implementing the
timetable submitted to
Cg

WSI: implementation
completed

2.1.1

Global Basic Observing
Network (GBON):
Revision of Manual on
the WMO Integrated
Global Observing System
(WMO-No. 1160) to
reflect GBON
requirements and
processes for nomination
of stations; GBON
communication plan and
guidance.

GBON: Congress decision
on composition of GBON;
RAs decisions on
composition of RBON

GBON: Congress decision
on composition of GBON;
RAs decisions on
composition of RBON
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Standing
Committee

Resolution

Res. 37
(Cg-18)

Operating
Plan

2.1.1

Res. 37
(Cg-18)
Res. 41
(Cg-18)

2.1.1

EC-72 (2020)

Cg-Ext.(2021)

Cg-19(2023)

WIGOS Data Quality
Monitoring System
(WDQMS): Initial set of
WDQMS tools;
specification of additional
tools noted by EC

WIGOS: (i) existing
WDQMS analysis and
display tools evaluated;
new ones specified; (ii)
additional WIGOS
components integrated in
WDQMS; (iii) tools
available via the WDQMS
providing information on
Member compliance with
WMO observing
standards, best practices
and data policy

WDQMS completed

OSCAR Strategy of
OSCAR Platform finalized
and approved by EC;
Funding model of OSCAR
Platform finalized and
noted by EC, calling for
contributions by
Members

OSCAR Strategy: (i)
evolved OSCAR Platform
according to OSCAR
Strategy, incl. (i)
Machine to Machine
interfaces to OSCAR
implemented by some
Members; (ii) framework
for OSCAR/Space
evolution and integration
with other OSCAR
components established;
and (iii) monitoring
performance and
evolution of OSCAR.

OSCAR Platform fully
operational according to
strategy
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Standing
Committee

Resolution

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

2.1.1

Regional WIGOS Centres
(RWCs) for RA II and RA
III and Antarctica
established (end 2020).
Plan for establishing
RWCs for RA-I and RA-V

2.1.2

Guidance to Members
with regard to
implementation of
observing networks:
assessments of
observing systems
compliance performed
for 2020;

Guidance to Members
with regard to
implementation of
observing networks:
(i) assessments of obs.
systems compliance
performed for 2021;
(ii) regulatory material
developed; (iii) plan
finalized for global and
regional networks;
(iv) monitoring and
evolving of global and
regional networks;
(v) training provided to
RA I, II and III on
WIGOS implementation
(GBON, RBON)

Res. 18
(EC-70)

1.3.4

Adoption of the WWDI
Implementation Plan
(note: TT to decide
whether WWDI should be
located here or under
Hydrological Panel HCP)

Res. 17
(EC-70)

1.3.4

Res. 37
(Cg-18)

Res. 34
(Cg-18)
Res. 37
(Cg-18)

Launch of the WHOS
Portal

Cg-19(2023)

RWCs for RA IV and
RA VI established
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Standing
Committee

Resolution

Res. 5
(CHy-15)

Res. 25
(Cg-18)

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

1.3.4

Report on the evolving
role of the GRDC, IGRAC
and HYDROLARE, and
their relationship with
WMO, with respect to the
monitoring and
measurement of the
achievement of the
SDGs, their contributions
to GFCS and support to
the WHOS, GHSF and
other hydrological
initiatives;

1.3.6

Report on the findings of
the pilot phase of the
Global Hydrological
Status and Outlook
System (HydroSos)
(note: TT to decide
whether HydroSOS
should be located here or
under HCP, knowing
HydroSOS is an
interlinked infrastructure
- service activity)

Cg-19(2023)

INFCOM-1/INF. p. 50

Standing
Committee

Resolution

Res. 39
(Cg-18)

Res. 23
(Cg-18)
Res. 20
(Cg-18)
Res. 51
(Cg-18)

Operating
Plan

EC-72 (2020)

2.1.2

2.1.2

Climate observations:
(i) Reviewed GCOS
requirements; (ii) Draft
GCOS Status Report;
(iii) Proposal for
implementation plan of
climate surface reference
networks; (iv) Observing
stations recognized
according to the WMO
recognition mechanism
for long-term observing
stations

Cg-Ext.(2021)

Cg-19(2023)

Aircraft-based
observations:
(i) Advancement and
development of AircraftBased Observations
programme;
(ii) implementation of
operation of Global Data
Center for Aircraft-Based
Observations; (iii) Global
AMDAR Implementation
Plan advanced (draft
strategy & IP);
(iii) implementation of
Lead Centre AircraftBased Observations and
WDQMS for AircraftBased Observations;
(iv) Draft revision of
WMO 1200

Aircraft-based
observations: (i) Report
on Global Data Centre
implementation and
operation; (ii) Publish
revision of WMO 1200

Climate observations:
(i) GCOS Status Report
Published; (ii) Updated
GCOS requirements;
(iii) Draft of new GCOS
Implementation Plan;
(iv) Implementation plan
of climate surface
reference networks;
(v) Observing stations
recognized according to
the WMO recognition
mechanism for long-term

Climate monitoring: new
GCOS Implementation
Plan published
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Standing
Committee

Resolution

Operating
Plan

EC-72 (2020)
(Res. 23 (Cg-18));
(v) Progress with regard
to development of
Volunteer Observing
Networks; (vi) Members
assisted.

Res. 52
(Cg-18)

Res. 53
(Cg-18)

2.1.3

Enhanced capacity of
WMO Members through
i) implementation of
Strategy for the WMOCGMS Virtual Laboratory
for Education and
Training in Satellite
Meteorology 2020-2024
(Res. 52 (Cg-18)) and
ii) enhanced coordination
with ETR in the
framework

2.1.3

Progress regarding Space
Weather Services
integration into WIGOS
and WIS in line with the
Four-Year Plan for WMO
Activities Related to
Space Weather 20202023 (Res. 53 (Cg-18)).

Cg-Ext.(2021)
observing stations
(Res. 23 (Cg-18);
(vi) Progress with regard
to development of
Volunteer Observing
Networks

Cg-19(2023)
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Standing
Committee

Resolution

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

2.1.4

Rolling Review of
Requirements:
(i) Principles and Plan for
redesigned of RRR taking
into account Earth
System Analysis,
Prediction and Projection
incl. plan for evolving
OSCAR/Requirements to
take into account such
requirements;
(ii) Results of NWP
impact studies reviewed
and new ones promoted
with list of science
questions to address;
(iii) Observational user
requirements and
Statements of Guidance
of two Application Areas
updated

Rolling Review of
Requirements:
(i) Methodology and plan
for coordinating activities
regarding impact of obs.
systems on Earth System
Analysis, Prediction and
Projection;
(ii) Methodology for
assessment of impact per
cost of observations;
(iii) Observational user
requirements and
Statements of Guidance
of two Application Areas
updated

2.1.4

WIGOS Component
Observing Systems
Implementation Plan
(WOS-IP) per WIGOS
Vision 2040: (i) initial
version of WOS-IP per
first assessment of RRR
(gap analysis) and of
obs. needs for urban
services; (ii) Draft
updated guidance on

WIGOS Component
Observing Systems
Implementation Plan
(WOS-IP) per WIGOS
Vision 2040: (i) Draft
WOS-IP for Cg-Ext.
approval; (ii) Approved
Strategy for observing
systems design and
outreach

Res. 38
(Cg-18)
Res. 40
(Cg-18)

Res. 38
(Cg-18)
Res. 40
(Cg-18)

Cg-19(2023)
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Standing
Committee

Resolution

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

Cg-19(2023)

Observing System
Design and outreach

2.1.4

Urban Observations:
(i) draft Strategy and
guidance for urban
observations;
(ii) Assessment of last
advances in situ
observations and endusers requirements
analysis for urban
observations

Urban Observations:
Strategy and guidance
for urban observations
approved;

2.1.6

Current GCW stations,
registered in the OSCAR
database, by 2020;

Global Cryosphere Watch
(GCW) - GCW Surface
Observing relevant
metadata incorporated in
the WIGOS Metadata
Standard (by 2021)

Standards and guidance
for terminology and
semantics for cryosphere
observations developed
and published by 2022

Current GCW stations,
registered in the OSCAR
database, by 2020;

A sustainable a process
for registration of new
stations, is established,
by 2021;

New stations will be
included in the GCW
Surface Observing
Network, based on
expressions of interest
from Members and
partners, on a yearly
basis.

New stations will be
included in the GCW
Surface Observing
Network, based on
expressions of interest
from Members and
partners, on a yearly
basis.

Res. 1
(Cg-18)
Res. 32
(Cg-18)

Res. 50
(Cg-18)

Res. 50
(Cg-18)

2.1.6

New stations will be
included in the GCW
Surface Observing
Network, based on
expressions of interest
from Members and
partners, on a yearly
basis.
Yearly reports on the
compliance of GCW
stations against relevant
regulatory and guidance
material in support of

INFCOM-1/INF. p. 54

Standing
Committee

Resolution

Res. 50
(Cg-18)

Res. 50
(Cg-18)

Operating
Plan

2.1.6

Organize/co-organize
regional workshops, e.g.
Caucasus region (2020)
with RA VI

Cg-Ext.(2021)

Cg-19(2023)

Yearly reports on the
compliance of GCW
stations against relevant
regulatory and guidance
material in support of
development projects as
part of WMO expert
services, from 2021, on.

development projects as
part of WMO expert
services, from 2021, on.

Organize/co-organize
regional workshops,
Andes (2021); with
RA III

2.1.7

Organize/co-organize
regional workshops,
Central Asia (2022)
RA IV (2023) with RA II
and RA IV
Establish a Cryosphere
Monitoring Application
Area, within the
framework of the WMO
Rolling Review of
Requirements process
(preparatory activities in
2020 and 2021, in
conjunction with PSTG),
by 2022.

2.1.6

Res. 45
(Cg-18)
Res. 47
(Cg-18)

EC-72 (2020)

Implementation of GOOS
Strategy 2030: (i) GOOS
Project Office at WMO
established;
(ii) JCOMMOPS Strategy
and management;
establishment of the
Centre as WMO Office
based in France;

Implementation of GOOS
Strategy 2030:
(i) Ongoing management
of JCOMMOPS;
(ii) Proposal from JCB
regarding functional
connections of GOOS
with WIGOS & INFCOM;
(iii) New MCDS centres
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Standing
Committee

Resolution

Operating
Plan

EC-72 (2020)
(iii) New MCDS centres
and Ocean Centres
candidates in WIS

Res. 46
(Cg-18)
Res. 47
(Cg-18)

Measurement
standardization,
traceability and
instrumentation
(comment: the level
of detail of the
operating plan is
lower)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Cg-Ext.(2021)

Cg-19(2023)

and Ocean Centres
designated in WIS

Contribution to WMO-IOC
Collaborative Strategy
provided

Plan responding to the
adopted WMO-IOC
collaborative strategy
drafted

Plan responding to WMOIOC collaborative
strategy adopted

2.1.5

Streamline WMO
regulatory and guidance
material related to
measurements:
(i) Measurement quality
classification.

Streamline WMO
regulatory and guidance
material related to
measurements: (i)
Strategy for updating
publications with regard
to measurement
uncertainties finalized.
(ii) Guidance on how to
ensure that
measurements meet
application area
requirements. (iii)
WIGOS Metadata
standard updated (also
to reflect Weather radar
data exchange and
Measurement quality
classification).

Streamline WMO
regulatory and guidance
material related to
measurements: (i)
Uncertainty requirements
harmonized between
WMO publications (incl.
Classification schemes).
(ii) Guidance on
implementation of
classification schemes.

2.1.5

Update of WMO-No.8,
2020 Ed approved:
(i) Volume IV (Satellite
Observations);
(ii) Revised procedures
for updating approved;

(i) Update of WMO-No.8:
2021 Ed approved.
Several chapters in Vol.
I, II, III, and V.
(ii) Outcome of survey

(i) Update of WMO-No.8:
2023 Ed approved
Several chapters in Vol.
I, II, and III.
(ii) Plan for next update
ready: chapters to be

2.1.7
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Standing
Committee

Resolution

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Operating
Plan

2.1.5

EC-72 (2020)

Cg-Ext.(2021)

(iii) Revised Guidelines
for updating WMO-No. 8
approved; (iv) Survey on
usage of WMO-No. 8.

available for prioritization
of future activities.

updated, experts
identified.

Develop guidance
material on
measurement best
practices: (i) Radar best
practice guide approved;
(ii) Weather radar
interference issues (iii)
Upper-air measurements
with passive microwave
profiler; (iv) Interference
between radar wind
profilers and wind farms
(iv) IWV profiling

Develop guidance
material on
measurement best
practices: (i) Guidance
material on soil moisture
published; (ii) Procedure
for testing AWS
performance (including
low-cost AWS) (iii) BSRN
best practices reflected
in CIMO Guide, as
appropriate.

Weather radar data
exchange (WRDE) in
collaboration with SC1
and SC3: (i) WRDE
model and practices in
BPG; (ii) Management of
WRDE model

WRDE promoted for use.
Experiences collected.
Amendment to
practices/model
proposed, if required.

Development of common
WMO/ISO standards:
Standards for approval
(if completed) and
information on status of
development of common
WMO/ISO standards.

Development of common
WMO/ISO standards:
Standards for approval
(if completed) and
information on status of
development of common
WMO/ISO standards.

Develop guidance
material on
measurement best
practices: Identify areas
of work in collaboration
with stakeholders (e.g.
GCW, Agro-community Soil moisture, climate,
hydro, GAW, BSRN etc.)

2.1.5

2.1.5

Development of common
WMO/ISO standards:
Standards for common
WMO/ISO development
identified.

Cg-19(2023)
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Standing
Committee

Resolution
Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

Cg-19(2023)

Competency framework
for LIDAR observations

2.1.5

Traceability of radiation
measurements: (i)
Reports of 13th IPC and
3rd IPgC published. (ii)
Recommendations on
future of WRR and WISG
for Cg approval

Traceability of radiation
measurements:
Regulatory and guidance
material amended with
regard to responsibility
for and maintenance of
radiation references (and
link to SI), as
appropriate.

2.1.5

Traceability procedures:
(i) Guidance document
on field inspection/
calibration procedures

Traceability procedures:
(i) Guidance on best
practices on traceability
assurance in line with
traceability strategy

2.1.5

Compliance of WMO
designated centres: (i)
Streamlined concept of
WMO instrument-related
regional centres (RICs,
RMICs, RRCs); (ii)
Survey Members on
requirements for
RIC/RMIC/RRC services;
(iii) RRC evaluation
scheme; (iv) Regular
assessment of WMO
Testbeds and Lead
Centres

Compliance of WMO
designated centres:
(i) Outcome of RIC and
RRC evaluations
available for RAs.

2.1.5

[For information]
Traceability of radiation
measurements:
Intercomparison of
radiation instruments
(13th IPC and 3rd IPgC)
scheduled for Sept/Oct
2020.

Compliance of WMO
designated centres:
(i) Outcome of RIC
evaluations available for
RAs MGs. (ii) Updated
RIC evaluation scheme
(in accordance with
ISO/IEC 17025/2015)
(iii) RRC reporting form
developed.
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Standing
Committee

Resolution

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Operating
Plan

2.1.5

2.1.5

2.1.5

EC-72 (2020)

Cg-Ext.(2021)

Strengthening RICs and
calibration laboratories:
(i) Interlaboratory
comparison planned for
RA I, and possibly RA III
(ii) Develop guidance on
calibration and meas.
techniques, incl.
Interlaboratory
comparison results

Strengthening RICs and
calibration laboratories:
(i) Interlaboratory
comparison conducted,
report published (ii)
Workshop on uncertainty
calculation conducted.

Strengthening RICs and
calibration laboratories:
Training units on
uncertainty calculation
available as e-learning
material.

Guidance on emerging
technologies published
(various systems as
appropriate)

(i) IOM report on
estimation of
precipitation from
microwave links
published (ii) Guidance
on emerging
technologies published
(radars etc.)

Upper-air Instrument
intercomparison:
Intercomparison
conducted

Upper-air Instrument
intercomparison:
(i) Report published and
recommendations
submitted for approval,
(ii) arrangements for
sharing of database
finalized.

IOM report on
automations of cloud
observations published

Upper-air Instrument
intercomparison: Plan
approved

Cg-19(2023)
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Standing
Committee

Resolution

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

Cg-19(2023)
(i) Intercomparison of
non-catching type
precipitation instruments
(if appropriate)
conducted. (ii) Plan for
aerosol/volcanic ash
intercomparison (if
appropriate)

2.1.5

Assessment of new
technologies, through
intercomparisons:
Concept paper on
intercomparison of
instruments for volcanic
ash/aerosol detection.

Feasibility study for: (i)
intercomparison of noncatching type
precipitation
instruments; (ii)
Aerosol/Volcanic Ash
intercomparison;

2.1.5

Implementation of best
practices: Plan for TECO2020 in conjunction with
MTWE finalized (scope
extended to cover all
WIGOS measurement
areas - How can
measurement community
help in meeting user
requirements)

Implementation of best
practices: Plan for TECO2022 in conjunction with
MTWE (scope covering all
WIGOS measurement
areas - Tentatively:
Emerging measurement
techniques)

2.1.5

Transition to
Automation: (i) Outreach
video on strategy for
transition to Automation;
(ii) Draft guidance
mat/training units; (iii)
Plan for Workshop as
proof of concept; (iv)
Concept for AWS
Conference for RA I;

Transition to
Automation: (i) Elearning modules on
transition to automation;
(i) IOM report on Lowcost AWS

Best practices &
transition to Automation:
(i) AWS Conference for
RA II (TBC); (ii)
Guidance material on
AWS updated/published.

2.1.5

Generic tender
specifications: IOM
report published

Generic tender
specifications:
Recommendation with
regard to development of

Software tool supporting
generic tender
specification scheme (if
appropriate)
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Standing
Committee

Resolution

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

Cg-19(2023)

software tool, and
possible extension to
other systems (f. ex.
radiosondes).
Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

2.1.5

Curriculum and
programme for radar
training.

2.1.5

Outreach: Guidance
material on replacement
of mercury-based
instruments.

Outreach on
measurement practices:
(i) Knowledge-sharing
portal updated. (ii)
Mechanism for
information-sharing
established.

2.1.5

Training material:
identify gaps in existing
measurement-related
training material

Mechanisms for users to
inform in gaps in training
material (in collaboration
with ETR).

Training material
developed, in
collaboration with RTC, in
one identified gap area.

Protection of
radiofrequency bands:
Operational
characteristics of groundbased passive sensors
documented and
provided to "SG-RFCsuccessor";

2.1.5

2.1.5

Training material on
radars developed and
training conducted.

Engage with the Global
Space-based InterCalibration System
(GSICS) on traceability

Engage with SC1 to
ensure radiosonde
performance monitoring
is suitably implemented

Engage with BSRN on reexamination of
pyrgeometer equation
and possible need to
update BSRN Manual.
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Standing
Committee

Resolution

Res. 20
(Cg-18)
Res. 23
(Cg-18)
Res. 20
(Cg-18)

Res. 50
(Cg-18)

Res. 50
(Cg-18)

Res. 2
(CHy-15)

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

Cg-19(2023)

of space-based
measurements.

through Regional WIGOS
Centres

1.2.3

Contribution to the
evaluation of World
Records of Weather and
Climate Extremes

Contribution to the
evaluation of World
Records of Weather and
Climate Extremes

Contribution to the
evaluation of World
Records of Weather and
Climate Extremes

1.2.3

Contribution to the WMO
recognition mechanism
for long term observing
stations

Contribution to the WMO
recognition mechanism
for long term observing
stations

Contribution to the WMO
recognition mechanism
for long term observing
stations

2.1.6

Global Cryosphere Watch
- Publish best practices
guidance in the volume
“Measurement of
cryospheric variables” of
the WMO-No. 8 (CIMO
Guide), engagement of
subject matter experts
for each cryosphere
component

Global Cryosphere Watch
- Publish best practices
guidance in the volume
“Measurement of
cryospheric variables” of
the WMO-No. 8 (CIMO
Guide), In situ
observation and
measurement of:
- glaciers, sea ice and
revised chapter on snow
(2021),

Publish best practices
guidance in the volume
“Measurement of
cryospheric variables” of
the WMO-No. 8 (CIMO
Guide), In situ
observation and
measurement of
permafrost (by 2022);
ice sheets and ice
shelves & lake and river
ice (2023);

2.1.6

Global Cryosphere Watch
- intercomparison of
satellite products for sea:
plan

Global Cryosphere Watch
- intercomparison of
satellite products for sea:
review/progress

Global Cryosphere Watch
- intercomparison of
satellite products for sea:
report

2.1.5

Submit revised timetable
for the review and
update of the Technical
Regulations (WMONo. 49), Volume III and

Submit for approval
results of the review and
update of the Technical
Regulations (WMONo. 49), Volume III and
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Standing
Committee

Resolution

Operating
Plan

EC-72 (2020)

Cg-Ext.(2021)

related regulatory
publications, originally in
Decision 13 (EC-70)

Res. 22
(Cg-18)

Res. 20
(Cg-18)

Information
management and
technology

Res. 20
(Cg-18)

Res. 20
(Cg-18)

Res.22
(Cg-18)

1.2.1

Road map for the
development and
implementation of
OpenCDMS

related regulatory
publications according to
the work program to be
endorsed by EC-72
Establishment of
OpenCDMS community of
practice from public and
private sectors

Extension of the test
phase of the provision
and exchange of Daily
CLIMAT messages

Review of the results of
the test phase of Daily
CLIMAT and
Recommendation for
operational
implementation

Launch the
implementation of Daily
CLIMAT messages on
operational basis
Guidance on sub-regional
standard operating
procedures for
operational exchange of
objective regional
seasonal forecast data
and products

1.2.1

1.2.1

Demonstration of
OpenCDMS
Catalogue of Climate
Services Toolkit (CST)
data and tools; Guidance
on CST customization
and deployment

1.2.1

1.2.1

Cg-19(2023)

Decision on the launch
date of the collection of
WMO Climatological
Standard Normals 19912020 and extension of

Reference into the WIS
of the regulations
included in the manual
on high quality global

Operationalisation of the
provision and exchange
of standard climate
datasets incl. CLINO and
NCMPs
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Standing
Committee

Resolution

Operating
Plan

EC-72 (2020)
trial phase of Daily
CLIMAT

Cg-Ext.(2021)
data management
framework for climate

GCW Data Portal,
interoperable with
stations of the GCW
Surface Observing
Network, by 2022;
Res. 50
(Cg-18)

Data Processing for
Applied Earth
System Modelling
and Prediction

Res. 50
(Cg-18)

2.1.6

Res. 58
(Cg-18)

2.3.5

Res. 20
(Cg-18)

1.2.1

Res. 59
(Cg-18)

Recommendations for
developing mechanisms
(e.g. tables) for the
exchange in real time of
additional cryosphere
variables, are made, as
required by user
communities

2.1.6

2.3.10

Cg-19(2023)

GCW Data Portal,
interoperable with
stations of the GCW
Surface Observing
Network, by 2022 and
with WMO Hydrological
Observing System, by
2023;
GCW Data Portal
operating as a WIS DCPC
by 2023
Establish a Global
Cryosphere Integrated
Information System (by
2023, as an additional
XB initiative)

Update on S/GDPFS
implementation

Full S/GDPFS
implementation Plan
Revised Regional Climate
Centre functions

Revision of Manual on
Global Data Processing
and Forecasting System
(GDPFS) (WMO-No. 485)

Revision of Manual on
Global Data Processing
and Forecasting System
(GDPFS) (WMO-No. 485)

Revision of Manual on
Global Data Processing
and Forecasting System
(GDPFS) (WMO-No. 485)
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Standing
Committee

Resolution

Operating
Plan

EC-72 (2020)
- Include designation of
new centres

Res. 15
(Cg-18)

2.3.9

Res. 26
(EC-70)

2.3.10

Res. 20
(Cg-18)

Res. 20
(Cg-18)

1.2.1

1.2.1

Cg-Ext.(2021)
- Include designation of
new centres

Concept document on
integration of FFGS,
CIFDP and SWFDP into
MHEWS

Cg-19(2023)
- Include designation of
new centres

Concept document on
integration of FFGS,
CIFDP and SWFDP into
MHEWS
The Guide on GDPFS

White paper on Climate
Watches in the context of
S/GDFPS and MHEWS

Guidance booklet on
Climate Watch Systems
as an element of MHEWS

Strategy for integration
of Climate Watches into
MHEWS using GDPFS and
WIS infrastructure at
regional and national
levels
Guidance on sub-regional
standard operating
procedures for
operational generation of
objective regional
seasonal forecast data
and products
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Annex IV
DRAFT RESOLUTIONS OF THE SERVICES COMMISSION
Draft Resolution xx (SERCOM-1)
ESTABLISHMENT OF STANDING COMMITTEES AND STUDY GROUPS OF THE
COMMISSION FOR WEATHER, CLIMATE, WATER AND RELATED ENVIRONMENTAL
SERVICES AND APPLICATIONS (SERVICES COMMISSION)
THE COMMISSION FOR WEATHER, CLIMATE, WATER AND RELATED ENVIRONMENTAL
SERVICES AND APPLICATIONS (SERVICES COMMISSION)
Recalling:
(1)

Article 2(d) of the WMO Convention, which establishes among the purposes of
the Organization to further the application of meteorology to aviation,
shipping, water problems, agriculture and other human activities,

(2)

Resolution 1 (Cg-18) – WMO Strategic Plan, which defines the long-term
goals, strategic objectives and focus areas for 2020-2023 in the area of
weather, climate, water and related environmental services and applications,
and their translation into activities and deliverables of the Operating Plan
(Cg-18/INF. 3(1)) and updates),

(3)

Resolution 7 (Cg-18) – Establishment of technical commissions for the
eighteenth financial period, which identifies the regulated and existing
meteorological services and the emerging services under development in the
application areas of the Services Commission, with substructures as needed
to implement the WMO Strategic Plan,

(4)

Resolution 11 (Cg-18) – WMO reform – next phase, which calls for, inter alia,
coherence and consistency between the strategic, programmatic and financial
frameworks, streamlining of 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,

(5)

[a list of additional potentially relevant resolutions is provided in the
annex to resolution zz at the end of this document]

Having considered:
(1)

The need to support the development of regulated, existing and emerging
services through adequate working structures of the Commission,

(2)

The recommendations of the Transition Team established by Resolution 7
(Cg-18);

Decides to establish the following standing committees and study groups for the first
intersessional period, with the terms of reference provided in the Annex:
A.

Standing Committee on Services for Aviation (SC-AVI)

B.

Standing Committee on Services for Agriculture (SC-AGR)

C.

Standing Committee on Climate Services (SC-CLI)
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D.

Standing Committee on Hydrological Services (SC-HYD)

E.

Standing Committee on Marine Meteorological and Oceanographic Services
(SC-MMO)

F.

Standing Committee on Services for the Public and Disaster Risk Reduction
Services (SC-DRR)

G.

Study Group on Integrated Health Services (SG-HEA)

H.

Study Group on Services for Energy (SG-ENE)

I.

Study Group on Integrated Urban Services (SG-URB)
____________
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Annex to Resolution xx (SERCOM-1)
TERMS OF REFERENCES OF STANDING COMMITTES AND STUDY GROUPS
A. Standing Committee on Services for Aviation
Purpose
(a)

To contribute, in close collaboration with the International Civil Aviation
Organization (ICAO) and other partners and consistent with the
implementation of the WMO Strategic Plan, to furthering the international
standardization of meteorological services for international air navigation and
to provide assistance to Members with aeronautical meteorological services to
achieve compliance with those standards.

(b)

To promote and facilitate, in collaboration with the WMO regional associations
and other relevant WMO constituent bodies, the international sharing of
implementation experience and best practice, uptake and exchange of
scientific and technological advancement (including pilot projects where
appropriate) to meet evolving user requirements for high-quality and costeffective aeronautical meteorological information and services.

(c)

To co-lead, with ICAO and other relevant stakeholders, the long-term
planning and development of enhanced aeronautical meteorological
information and services in support of the future globally interoperable,
harmonized air traffic management system. Additionally, to support the
integration of meteorological information (including observations, forecasts,
warnings and alerts) into air traffic management systems and decisionsupport, including transition of new capabilities into operational and impactbased information services enabled by the science-for-services value chain
and projects such as AvRDP (Aviation Research and Development Project).

(d)

To analyse the impacts of climate change and variability, including extreme
weather events, on aviation operations on the ground and in the air and
clearly communicate these impacts proactively to ICAO and other relevant
stakeholders.

(e)

To promote, in cooperation with ICAO, regional bodies and Members, efficient
and effective governance of aeronautical meteorological service provision
through the development and/or enhancement of appropriate cost recovery
mechanisms (including for regional and sub-regional service provision),
information and data exchange policies and best practices.

(f)

To develop, in collaboration with relevant WMO programmes as well as ICAO,
guidance, training material and other educational/learning outreach to
encourage Members’ compliance with the competency assessment
frameworks and qualification requirements of personnel providing
meteorological service for international air navigation.

(g)

To respond to Members’ aeronautical meteorology prioritized needs and
support capacity development activities, in cooperation with WMO regional
associations, ICAO and other relevant partners, aimed at enhancing the
delivery of fit-for-purpose, high-quality and cost-effective aeronautical
meteorological services, particularly within developing and least developed
countries.

(h)

To enhance, through effective communication and outreach, global and
regional collaboration and partnership in aeronautical meteorology amongst
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Members and their aeronautical service providers, aviation stakeholders and
other partners.
Expertise required
•

Meteorology and related sciences including climatology

•

Volcanology and related sciences including geophysics and geodesy

•

Space physics and aeronomy including space weather

•

Meteorological and other environmental hazards, such as releases of
radioactive material and other toxic chemicals, with impacts on aviation

•

Aeronautical meteorology service delivery including for observations/reports,
forecasts, warnings/alerts and advisories

•

Cost recovery and governance of aeronautical meteorological services

•

National and international civil aviation regulations

•

Aviation operations (ground and air) and associated aviation user
requirements

•

Observing and forecasting systems design and operation

•

Meteorological codes and data representation

•

Information management and information exchange systems

•

Quality management systems and (aviation) safety management systems

•

Education and training, competency and qualification of personnel

•

Communications and outreach

Membership
Members:
Approximately 18 technical experts selected from the Expert Network by the president of
the commission assisted by the management group and Secretariat but comprising as a
minimum:
•

Chair

•

Vice-chair

•

Leads and/or co-leads of subsidiary bodies

•

ICAO representative (ex-officio)
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Observers:
•

Other technical experts may be invited, on a needs basis, to serve as
Observers on the Standing Committee, as determined by the chair/vice-chair
of Standing Committee in consultation with the president of Services
Commission.

Note 1 ― To the extent practicable, the composition of Members of the SC-AVI should
appropriately reflect regional and gender balance.
Note 2 ― Such other technical experts may include representatives of partner
international organizations.
Duration
Until the next ordinary session of the Services Commission where, if required, the
Standing Committee can be re-established at the discretion of the Services Commission.
Modalities of work
•

Meetings

Note ― Normally WMO would be expected to convene a Standing Committee meeting
once per year at its headquarters in Geneva, Switzerland. Consideration may be given by
WMO to convening at an alternative location provided that it increases efficiency without
increasing costs to the Organization, for example back-to-back with relevant ICAO
Meteorology Panel meeting(s).
•

Tele/video conference

Note ― Normally the Standing Committee would be expected to convene tele/video
conferences on at least a quarterly basis.
•

Correspondence including email exchanges and other appropriate online
interactions

Expected outputs
The expected outputs (deliverables) of SC-AVI are available as follows:
(a)

Review and update an education and training Moodle platform concerning the
provision of services for aviation and the needs of Members and their
aeronautical meteorological service providers;

(b)

Review and update, in collaboration with the Capacity Development Panel and
its subsidiary bodies as necessary, WMO technical regulations and supporting
guidance concerning the competency assessment framework and, where
applicable, qualification requirements of personnel engaged in the provision
of services for aviation;

(c)

Review and update, in coordination with ICAO and other partners as
necessary, and with the assistance of the Infrastructure Commission and
Research Board, WMO technical regulations and guidance concerning services
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for aviation, including governance and policy-related matters, and produce a
revision to the WMO long-term plan for aeronautical meteorology;
(d)

Support the ICAO Meteorology Panel (METP), its subsidiary bodies and other
ICAO constituent bodies as necessary, in the development of international
standards and guidance addressing the meteorological components of the
ICAO Global Air Navigation Plan (GANP) (ICAO Doc 9750), including the
development of performance metrics and validation methodologies for new
and enhanced meteorological services for aviation addressing hazardous
weather and other phenomena such as volcanic ash, volcanic sulphur dioxide
(SO2) and space weather;

(e)

Provide aeronautical meteorology-related inputs to the WMO Rolling Review
of Requirements process undertaken by the Infrastructure Commission
and/or its subsidiary bodies;

(f)

Develop, in collaboration with the Research Board, a roadmap for the Aviation
Research and Development Project (AvRDP) consistent with the current and
foreseen future needs and expectations of aviation users and taking into
account evolving meteorological capabilities including nowcasting;

(g)

Deliver a WMO Aeronautical Meteorology Scientific Conference (AeroMetSci)
and produce recommendations for scientific research and development and
modes of service delivery consistent with the current and foreseen future
needs and expectations of aviation users;

(h)

Produce a consolidated report detailing the climatological variations of
aviation hazards, including extreme weather events, and their impacts on
aviation operations on the ground and in the air;

(i)

Undertake outreach activities on the impacts of climate change and variability
on aviation and conduct a survey on climatological variability parameters of
interest to aviation stakeholders;

(j)

Produce, with the assistance of the Infrastructure Commission, Research
Board, ICAO, the International Union of Geophysics and Geodesy (IUGG), the
Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO) or other
partners as necessary, volcanic sciences and applications best practice and
conduct an International Workshop on Volcanic Ash producing
recommendations in this connection;

(k)

Support ICAO, IUGG, CTBTO or other partners, and with the assistance of the
Infrastructure Commission and Research Board as necessary, in the
development and implementation of international standards and guidance for
volcanic ash cloud and gas information services for aviation enabled through
volcanic activity observations, a global eruption source parameter database
and an aircraft volcanic ash encounter database;

(l)

Produce and disseminate periodic community newsletters detailing national
and international developments, events and activities concerning services for
aviation.
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B. Standing Committee on Services for Agriculture
Purpose
(a)

(b)

Review and update user needs and requirements on all aspects of
agrometeorological services and practices across the agricultural value chain
(farm-transport-milling-export/trading) and the various agricultural subsectors (crops, livestock, forestry, rangelands and fisheries sectors);
Review and update standards and guidance on all aspects of
agrometeorological services and practices across the agricultural value-chain
and sub-sectors related to any relevant sub-groups of Technical
Commissions, Regional Associations, Research Board, and GFCS;

(b)

Review existing standards and guidance material on drought monitoring,
forecasting, and preparedness in liaison with the WMO/GWP Integrated
Drought Management Programme (IDMP) and the development of new
components with regards to the Global Hydrological Status and Outlook
System (HydroSOS), GMAS, the Annual WMO Statement on the Status of the
Global Climate and other WMO initiatives, in cooperation with other relevant
Standing Committees;

(c)

Provide technical assistance to the various GFCS processes and projects on
agriculture and food security;

(d)

Assess WMO role in supporting the food security agenda and define possible
related activities together with SC-HYD whilst ensuring that
agrometeorological (including weather and climate) components of all major
projects related to agriculture, food security, and drought applications include
the requirements of RAs and reflect best and sustainable practices and
methodologies;

(e)

Provide capacity-building, technical advice and tools to WMO Members in
order for agricultural users, across the value chain, can adequately
understand and use weather and climate information such as historical
variability and trends, sub-seasonal and seasonal climate forecasts and
climate change projections to address the impacts of climatic variability and
change on agriculture;

(f)

Foster the development and use of effective communication methods and
channels for acquiring and disseminating agrometeorological information,
providing advice and warnings to agricultural subsectors, and obtaining
feedback, including through the further development of the World
Agrometeorological Information System;

(g)

Providing scientific and technical advice to the WMO/GWP Integrated Drought
Management Programme (IDMP) and represent the WMO agricultural
meteorology and drought communities at the IDMP governance meetings and
UN related drought meetings (FAO, UNCCD);

(h)

Explore the development of a Joint Technical Working Group on
Agrometeorology with FAO and/or WFP.
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Expertise required
•

Agricultural Meteorology

•

Crop forecasting

•

Crop modelling

•

Drought monitoring

•

Forecasting and preparedness

•

Agroclimatic applications

•

Remote-sensing applications for agrometeorology

•

Information systems

•

User-engagement capabilities

Membership
Approximately 18 technical experts selected from the Expert Network by the president of
the commission assisted by the management group and Secretariat.
Representatives of FAO, WFP, GWP, and UNCCD to be nominated by their parent
organization based on the ToR of the Standing Committee and where appropriate the
private sector.
Note ― To the extent practicable, the composition of Members of the SC-AGR should
appropriately reflect regional and gender balance.
Duration
Until the next ordinary session of the commission where, if required, the Standing
Committee can be re-established at the discretion of the Services Commission.
Modalities of work
Note ― Normally WMO would be expected to convene a Standing Committee meeting
once per year at its headquarters in Geneva, Switzerland. Consideration may be given by
WMO to convening at an alternative location provided that it increases efficiency without
increasing costs to the Organization.
•

Tele/video conference

Note ― Normally the Standing Committee would be expected to convene tele/video
conferences on at least a quarterly basis.
•

Correspondence including email exchanges and other appropriate online
interactions
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Expected outputs
These outputs are based on Resolution 18 from Cg-18:
(a)

Update the Guide on Agricultural Meteorological Practices (WMO–No. 134);

(b)

Guidance on applications of Weather Forecasts for Agriculture such as
Numerical Weather Prediction (NWP) and coupling of weather/climate models
with agricultural models;

(c)

Guidance on weather and climate economic assessments and weather index
insurance products for agriculture;

(d)

Guidance on animal/plant pest/disease applications modelling and early
warning systems, crop calendars, irrigation scheduling, crop protection, and
crop forecasting;

(e)

Guidance on how to use soil moisture monitoring for agricultural applications
(in conjunction with SC of Commission for Infrastructure;

(f)

Guidance and database on agricultural mass/energy flux measurements for
use by WMO members and United Nations agencies in conjunction with SC of
Commission for Infrastructure;

(g)

A framework and standards for a Global Drought Indicator to be included in
GMAS (Resolution 17 (Cg-18);

(h)

Report on the status of drought-monitoring systems, outlooks, impacts,
assessment of possible agricultural losses and preparedness in the WMO
regions;

(i)

Guidance on how to clearly communicate the existing definitions of drought,
drought triggers, the various components of the lifecycle of drought, in
cooperation with SC-HYD;

(j)

Updated Handbook of Drought Indicators and Indices (WMO No. 1173) in
conjunction with the WMO/GWP Integrated Drought Management Programme
(IDMP) and in cooperation with SC-CLI, SC-HYD and SC-DRR;

(k)

Guidance on developing complete agroclimatic data series;

(l)

Guidance on methodologies for assessing the feasibility of using sub-seasonal
to seasonal forecasts for applications in agriculture;

(m)

Mechanisms and guidance on incorporating alerts and warnings on extreme
events/natural hazards on agriculture to regional and global multi-hazard
alerting systems (not to include droughts which is covered in item h);

(n)

Completed updated supplement to WMO-No. 1083 on agricultural
meteorology, which will replace WMO-No. 258, Supplement 2;
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(o)

Updated list of available and recommended agricultural meteorological
textbooks for a range of levels of formal education and informal training;

(p)

Agrometeorological training modules for farmers and extension agents use in
training events and WMO RTCs courses in conjunction with the Global Centres
of Research and Excellence in AgroMeteorology (GCREAMs) and other
institutions that offer education and training in agricultural meteorology
(i.e. universities);

(q)

Guidance on Roving Seminars and Climate Field Schools, and National
Forums/Dialogues;

(r)

Updated list of available and recommended centres offering graduate
programmes in Agricultural Meteorology or related domains;

(s)

Guidance on effective communication and dissemination development
strategies on agrometeorological topics for WMO Members and projects;

(t)

Updated publication on impact assessments of climate variability and change
on agriculture (Increasing Climate Variability and Change: Reducing the
vulnerability of agriculture and forestry, 2005. Reprinted from Climatic
Change, Volume 70, Nos. 1-2, 2005).
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C. Standing Committee on Climate Services
Purpose
(a)

Review regularly, in collaboration with international partner organizations and
the United Nations agencies, the format and content of the flagship products
such as the WMO Statements on the State of the Global Climate, El Nino
Bulletins and Global Seasonal Climate Updates, advise on related climate
datasets and indicators, and provide guidance for the provision of summaries
and statistics on climate extremes and weather records at global, regional
and national levels;

(b)

Provide guidance on updating data management, quality criteria and
specifications based on evolving and requirements of climate policy and
services at all time scales, including for global, regional and national levels,
and maintain and update the WMO catalogue of maturity assessed climate
datasets;

(c)

Lead, in collaboration with Members, regional associations and the
Infrastructure Commission and other relevant entities, the definition of
approaches for the systematic generation and exchange of climate data,
monitoring, prediction and objective forecast products that are required for
the operational functioning of the Climate Services Information System at
global, regional and national levels;

(d)

Provide technical advice on the further development, improvement and
implementation of Regional Climate Outlook Forums (RCOFs)/Regional
Climate Forums (RCFs) and Regional Climate Centres (RCCs), monitor the
status of their performance and provide guidance for improving their
processes and functions in light of new and evolving climate services users’
needs and requirements;

(e)

Support country-level delivery of climate services through good practice
guidance on National Climate Outlook Forums (NCOFs)/National Climate
Forums (NCFs) and recommendations on National Frameworks for Climate
Services (NFCSs) implementation and monitoring of progress;

(f)

Review and provide recommendations on methods, data platforms and
Climate Services Toolkit, including for the generation and use of information
based on climate datasets, climate change and sector applications indices,
prediction and projections;

(g)

Provide guidance and technical advice on good practices for producing
tailored climate information, communication and delivery of tailored products
and services and undertake studies for documenting socioeconomic benefits
of climate information and services;

(h)

Update the definition of competencies requirements and Quality Management
approaches for Climate Services, including definition of standards for climate
services provision and monitoring of their implementation, and maintain the
relevant guidance material including the Guide to Climatological Practices and
the relevant WMO regulatory material;

(i)

Develop guidance material for communicating climate information, including
using modern media platforms.
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Expertise required
•

Climate data management

•

Data rescue

•

Climate monitoring

•

Climate prediction

•

Sector-specific products and services

•

Estimation of socioeconomic benefits

•

Climate policy applications

•

Climate communication

•

Capacity development for climate services implementation

•

Climate services implementation processes at national and regional levels

•

Quality management

Membership
Approximately 20 to 30 technical experts selected from the Expert Network by the
president of the commission assisted by the management group and Secretariat.
Representatives of specialized institutions, RCCs, RTCs to be nominated by their parent
organization based on the ToR of the Standing Committee.
Note. ― To the extent practicable, the composition of Members of the SC-CLI should
appropriately reflect regional and gender balance.
Duration
Until the next ordinary session of the commission where, if required, the Standing
Committee can be re-established at the discretion of the Services Commission.
Modalities of work
Note. ― Normally WMO would be expected to convene a Standing Committee meeting
once per year at its headquarters in Geneva, Switzerland. Consideration may be given by
WMO to convening at an alternative location provided that it increases efficiency without
increasing costs to the Organization.
•

Tele/video conference

Note. ― Normally the Standing Committee would be expected to convene tele/video
conferences on at least a quarterly basis.
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•

Correspondence including email exchanges and other appropriate online
interactions

Expected outputs
Current WMO Regulatory Material within the remit of the Standing Committee to be
maintained and updated:
(a)

WMO-No. 1238 Manual on High Quality Global Data Management Framework
for Climate

(b)

WMO-No. 100 Guide to Climatological Practices

(c)

WMO-No. 1221 Guidelines on Quality Management in Climate Services

(d)

WMO-No. 1204 WMO Guidelines on Generating a Defined Set of National
Climate Monitoring Products

(e)

WMO-No. 1220 Guidance on Verification of Operational Seasonal Climate
Forecasts

(f)

WMO-No. 1131 Climate Data Management Systems Specifications

(g)

WMO-No. 1203 WMO Guidelines on the Calculation of Climate Normals

(h)

WMO-No. 1214 Guidance on Good Practices for Climate Services User
Engagement

(i)

WMO-No. 1186 Guidelines for the Submission of the World Weather Records
2011+

(j)

WMO-No. 1182 Guidelines on Best Practices for Climate Data Rescue

(k)

WMO-No. 847 Climatological Normals (CLINO)

(l)

WMO-No. 1205 Guide to competency

(m)

WMO–No. 258 Guidelines for the Education and training of Personnel in
Meteorology and Operational Hydrology

Forthcoming guidelines:
•

Guidance on Operational Practices for Objective Seasonal Forecasting

•

Guidelines for NMHSs to contribute to Climate Risk Management

•

Guidelines on the definition and monitoring of extreme weather, water and
climate events in cooperation with all SERCOM SCs.

•

Guide to Competency Assessment Framework for Climate Services

•

Guideline for NMHSs on Capacity Development for Climate Services
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D. Standing Committee on Hydrological Services
Purpose
(a)

Review of existing QMF-H guidance material on hydrological services,
including training support material; this should be done under the overall
coordination of the Hydrological Coordination Panel and jointly with the
Commission for Observation, Infrastructure and Information Systems;

(b)

Review of existing guidance material on flood forecasting and the
development of new components, including finalization of assessment
guidelines for NHSs to evaluate their end-to-end flood EWSs;

(c)

Guiding the development of a community of practice on flood forecasting
providing access to interoperable technologies including platforms and models
as well as to training and guidance material;

(d)

Leading the finalization of the Manual on Flood Risk Mapping;

(e)

Ensuring the hydrological component of all major projects related to flood
forecasting (CIFDP, FFGS, SWFDP) include the requirements and reflect best
practices for effective and sustainable flood forecasting;

(f)

Guiding the development of the forecasting and prediction aspects of the
Global Hydrological Status and Outlook System (HydroSOS) including the
development of Seasonal Hydrological Prediction (SHP) on the basis of RCOF
outputs;

(g)

Providing scientific and technical advice to the WMO/GWP Associated
Programme on Flood Management (APFM) and represent WMO at the APFM
governance meetings;

(h)

Providing scientific and technical advice to the WMO/GWP Integrated Drought
Management Programme (IDMP) and represent the WMO hydrological
community at the IDMP governance meetings;

(i)

Supervising and providing technical advice on the development of tools for
water resources assessment and planning to assist decision-making including
under climatic variability and change.

(j)

Support SC-AGR in assessing WMO contribution in the food security agenda

Expertise required
•

Operational hydrology

•

Hydrological forecasting

•

Water resources assessment

•

Water management

•

Hydrometeorology

•

Agricultural hydrology
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•

Hydrological modelling

•

Hydrological information systems

Membership
Approximately 15 technical experts selected from the Expert Network by the president of
the commission assisted by the management group and Secretariat.
Representatives of IHP-UNESCO, IAHS, IAHR and GWP, to be nominated by their parent
organization based on the ToR of the Standing Committee.
Note. ― To the extent practicable, the composition of Members of the SC-HYD should
appropriately reflect regional and gender balance.
Duration
To be effective, a duration of 4 years (2 intersessional periods) is suggested after which
time, if required, the Standing Committee can be re-established at the discretion of the
Services Commission.
Modalities of work
Note. ― Normally WMO would be expected to convene a Standing Committee meeting
once per year at its headquarters in Geneva, Switzerland. Consideration may be given by
WMO to convening at an alternative location provided that it increases efficiency without
increasing costs to the Organization.
•

Tele/video conference

Note. ― Normally the Standing Committee would be expected to convene tele/video
conferences on at least a quarterly basis.
•

Correspondence including email exchanges and other appropriate online
interactions

Expected outputs
(a)

New edition of Technical Regulations – Vol. III (services part);

(b)

Guidelines for the assessment of End-to-End Early Warning Systems for Flood
Forecasting; and support of MHEWS implementation including promotion of
CAP in hydrology

(c)

Community of practice on flood forecasting established and online repository
of material accessible to NMHSs;

(d)

Manual on Flood Risk Mapping;

(e)

Hydrological contribution to the Concept Document requested by Resolution
15 (Cg-18); Integration, in consultations with SC-DRR, and support of
FFGS/CIFI/SWFP; framework of practices and interoperability guidelines,
standards and protocols in cooperation with SC-DRR and SC-MMO;
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(f)

Progress report of the Pilot projects in the Lake Victoria and GangesBrahmaputra basins;

(g)

Leadership of APFM;

(h)

Hydrological contribution to IDMP;

(i)

Water Resources Assessment guidance materials and tools; WMO webpage on
WRA launched; Dynamic Water Resources Assessment Tool (DWAT) available
on the WMO website;

(j)

Guidelines for verification of Hydrological Forecasts

(k)

Seasonal Hydrological Prediction Guidelines

(l)

Support of SC- Data Processing for Applied Earth System Modelling and
Prediction in inclusion for Hydrological Centres to the GDPFS Manual

(m)

Support of SC- Data Processing for Applied Earth System Modelling and
Prediction in the review of the evolving role of existing hydrological data
centres

(n)

Guidelines for the assessment of national capabilities and needs in end-toend early warning systems for flood forecasting in collaboration with SC-DRR

(o)

Inventory of operational platforms and models for flood forecasting

(p)

Support of the development of the forecasting and prediction aspects of the
Global Hydrological Status and Outlook System (HydroSOS)

(q)

Contribution to and review of Terms of reference of the FFI-AG

(r)

Contribution to the catalogue of hazardous events development (SC-DRR)
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E. Standing Committee on Marine Meteorological and Oceanographic Services
Purpose
(a)

Develop, for consideration by the Executive Council and Congress, proposed
international standards for methods, procedures, techniques and practices in
marine meteorology, oceanographic and coastal services (including services
on lakes and inland waterways) including, in particular, the relevant parts of
the Technical Regulations, guides and manuals;

(b)

Under the general guidance of Congress and the Executive Council, carry out
functions – with other bodies as necessary – relating to the planning,
implementation and evaluation of the scientific and technical programme
activities related to marine and coastal services, of the Organization;

(c)

Specifically, this will include:

(d)

•

develop and maintain WMO Normative material related to marine
meteorological, oceanographic and coastal service delivery, as
specified in the WMO Technical Regulations

•

common marine meteorological, oceanographic and coastal
service delivery attributes

•

ensuring Members are able to contribute to the met-ocean
requirements for the IMO Global Maritime Distress and Safety
System (GMDSS)

•

assistance to Members to enhance marine meteorological,
oceanographic and coastal service delivery capabilities and enable
effective implementation and compliance

•

cooperation and partnerships with relevant bodies, to enhance
marine meteorological, oceanographic and coastal service
delivery.

Update the definition of competencies requirements and Quality Management
approaches for marine meteorological, oceanographic and coastal services,
including definition of standards for marine services provision and monitoring
of their implementation, and maintain the relevant guidance material.

Expertise required
•

Worldwide Met-Ocean Information and Warning Service (WWMIWS)

•

Met-Ocean services regulatory material (including with IMO/IHO)

•

WMO systems (for example with links to GDPFS, WIS, GOOS, GCOS, etc.)

•

IOC expertise in relevant ocean activities for services as recommended by the
JCB
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•

Quality management and competency

•

Marine weather, oceanographic and wave forecasting

•

Disaster risk reduction with a focus on the marine-related hazards

•

Coastal inundation and MHEWS

•

Sea ice and other relevant services for Polar regions

•

Marine environmental emergency response and Search and Rescue (SAR)
service

•

Marine climatology (services aspect)

•

Satellite utilisation products

•

Services for the blue economy (including optimal transport routes/efficiency
for industries such as transport, freight, fisheries, tourism, oil and gas, etc.)

•

Expertise in costing options (e.g. economist, IMO, ICAO etc.)

•

Social scientist

•

Marine education and training

Membership
Members:
•

Chair of SC-MMO

•

Vice-Chair of SC-MMO

•

Leads/co-leads of SC-MMO subsidiary bodies

•

IOC as ex-officio Member of SC-MMO, as recommended by JCB

•

IMO as ex-officio Member of SC-MMO

•

IHO as ex-officio Member of SC-MMO

Note 1. ― The number of technical experts serving as Members on the SC-MMO should
be kept to a minimum and should not normally exceed twenty (20).
Note 2. ― To the extent practicable, the composition of Members of the SC-MMO should
appropriately reflect regional and gender balance.
Observers:
•

Other technical experts may be invited, on a ‘needs’ basis, to serve as
Observers on the SC-MMO, as determined by the chair/vice-chairs of SC-MMO
in consultation with the president of Services Commission.
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Duration
Until the next ordinary session of the Services Commission where, if required, the SCMMO can be re-established at the discretion of the Services Commission.
Modalities of work
•

Meetings

Note. ― Normally WMO would be expected to convene a SC-MMO meeting once per year
at its headquarters in Geneva, Switzerland. Consideration may be given by WMO to
convening at an alternative location provided, that it increases efficiency without
increasing costs to the Organization, for example back-to-back with relevant IMO, IHO or
IOC meeting(s).
•

Tele/video conference

Note. ― Normally the SC-MMO would be expected to convene tele/video conferences on
at least a quarterly basis, or whenever is required.
•

Correspondence including email exchanges and other appropriate online
interactions

Expected outputs
Publications that the SC-MMO will be responsible for updating or contributions:
(a)

WMO-No 9 Weather Reporting, Vol. D, Information for Shipping (2014)

(b)

WMO-No. 471 Guide to Marine Meteorological Services (revised 2018 Edition)

(c)

WMO-No. 485 Manual on the Global Data-processing and Forecasting System
(2017)

(d)

WMO-No. 558 Manual on Marine Meteorological Services - Volume I — Global
Aspects: (revised 2018 Edition)

(e)

WMO-No. 574 Sea-Ice information services in the world (2006 (3rd ed.) –
revision currently in process).

(f)

WMO-No. 702 Guide to Wave Analysis and Forecasting (2019)

(g)

WMO-No. 781 Guide to the Applications of Marine Climatology (1994)

(h)

WMO-No. 1076 Guide to Storm Surge Forecasting (2011)

(i)

WMO-No. 1129 WMO Strategy for Service Delivery and Its Implementation
Plan (2014)

(j)

Marine input regularly updated (as needed) to the WMO Multi-hazard Early
Warning Checklist (2018)
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(k)

Proposed Coastal Inundation Forecasting Guidance (in development, expected
publication 2020)

(l)

Various international satellite operator manuals for MSI, that WMO
contributes to, including SafetyNET (Inmarsat), SafetyCast (Iridium)

(m)

Various international codes for e-navigation for example S-411, S-412 etc.

These are expected to contribute to address the following topics:
•

Maritime safety services including quality management

•

Outcomes/Recommendations from the Extreme maritime weather
Symposium (2019)

•

Wave forecasting, coastal hazards and MHEWS and Disaster Risk Reduction,
with links to the IOC Tsunami Programme and Other Coastal Hazards
Working Group and UNISDR (as per Resolution 15 (Cg-18))

•

Marine environmental emergency response and search and rescue

•

Operational Ocean Forecast Systems to ensure operational oceanographic
service requirements are met and to provide feedback regarding the forecast
systems themselves

•

Services for sea ice and Polar regions

•

Application of satellite products to marine services

•

Education, training, competency and capacity development

•

Climate services

•

Costing options (as per Resolution 30 (Cg-18))

•

Outcomes/Recommendations from the ‘Enhancing Ocean Observations and
Research, and free exchange of data, to foster services for the safety of life
and property at sea’ Workshop (2019) in coordination with INFCOM

•

Service needs for ocean infrastructure in coordination with INFCOM
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F. Standing Committee on Services for Disaster Risk Reduction and the Public
(SC-DRR)
Purpose
(a)

The development and maintenance of WMO normative material and
recommended best practices related to the delivery of services to the general
public and government authorities to support informed decision-making
related to protection of life, livelihood and property as well as welfare and
well-being of the population as specified in WMO Technical Regulations. These
developments should build on the already existing programmes such as
Tropical Cyclone Programme (TCP), the Integrated Drought management
Programme (IDMP), the Associated Programme on Flood Management (APFM)
etc. Not limited to any specific hazard, time scale or region, this material
should guide Members in adopting a holistic and multidisciplinary approach to
the key areas in disaster risk management and reduction, including
understanding risk through hazard and risk assessment, reducing existing
risk through preparedness, disaster risk transfer and finance and avoiding the
creation of new risks through increased resilience and sustainable
development;

(b)

The assistance to Members in enhancing their service delivery capabilities and
enabling effective implementation and compliance, including through the
development of cooperative and supportive frameworks such as the Global
Meteo Alert System (GMAS) and the WMO Coordination Mechanism (WCM) to
better support humanitarian action which will also provide them more
visibility and recognition for their contributions in the global agendas;

(c)

The contribution to the science-infrastructure-service value chain by
integration of innovation and progress made by science, including social
science, and application of frontier technologies into enhanced service design
and delivery on one hand while also identifying and gathering user
requirements possibly needing targeted research and infrastructure
development. This shall include but not be limited to, access to and
processing of a variety of information and data sets ( demographic,
economic, land use, etc.) in full cooperation with relevant Infrastructure
Commission and Research Board entities;

(d)

Cooperation and partnerships as needed to support Members, including but
not limited to Regional Associations and other organizations such as the
Tropical Cyclone Committees under RA-I RA-V, the Hurricane Committee
under RA IV, the WMO/ESCAP Panel on Tropical Cyclones and ESCAP/WMO
Typhoon Committee, regional economic commissions etc.

Expertise required
•

Communications, outreach and user engagement

•

Social science, including but not limited to communication, risk perception,
decision making processes etc.

•

Service delivery, including socio-economic benefit, performance and user
satisfaction monitoring and evaluation;

•

Disaster risk reduction, including hazard and risk assessment, preparedness
and adaptation, financial risk transfer
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•

Multi-hazard early warning systems, including hazard monitoring and
forecasting, design, production, communication and dissemination of
warnings, early actions and response, evaluation.

Membership
Around 20 experts selected from the Expert Network and possibly including
representatives from UNDRR, UNDP, UNESCAP, WFP, FAO, UNEP, UNESCO, WHO, etc.
Note. ― To the extent practicable, the composition of Members of the SC-DRR should
appropriately reflect regional and gender balance.
Duration
Until the next ordinary session of the commission where, if required, the Standing
Committee can be re-established at the discretion of the Services Commission.
Modalities of work
Note. ― Normally WMO would be expected to convene a Standing Committee meeting
once per year at its headquarters in Geneva, Switzerland. Consideration may be given by
WMO to convening at an alternative location provided that it increases efficiency without
increasing costs to the Organization.
•

Tele/video conference

Note. ― Normally the Standing Committee would be expected to convene tele/video
conferences on at least a quarterly basis.
•

Correspondence including email exchanges and other appropriate online
interactions

Expected outputs
(a)

Updated WMO Strategy for Service Delivery (WMO-No. 1129) as a living
document, with contribution by other standing committees as needed

(b)

General Guide on Service Delivery for EC and Congress adoption

(c)

Update of the Guide to Public Weather Services practices (WMO-No. 834)

(d)

Revised WMO technical regulation Vol I, Parts IV/V (ET)

(e)

WMO Multi-Hazard Early Warning Checklist (2018)
•

In cooperation with other relevant standing committees

(f)

Updates of the WMO Disaster Risk Reduction Roadmap, as needed, in
particular with more developed contents on floods

(g)

Guide(s) on the support of national meteorological and hydrological services
to their national multi-hazard early warning procedures, coordination
mechanisms, systems and services (Resolution 16 (Cg-18))
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(h)

•

1st guide focusing on tropical cyclones related MHEWS

•

Consolidation of the regional operational plans at global level and
inclusion in technical regulations Vol. 1, part IV.

Integration of the Global Drought Indicator (GDI), as per Resolution 17
(Cg-18) as an input into WMO activities such as GMAS, Common Alerting
Protocol (CAP), Global Hydrological Status and Outlook System (HydroSOS),
IDMP, and WMO-CHE
•

In cooperation with SC-HYD, SC-CLI and SC-AGR, SC-HYD

(i)

Implementation plan for the WMO Cataloguing of Hazardous Events” (WMOCHE) (Resolution 12, Cg-18), including updates to the technical regulations
incorporated in the Global Data Processing and Forecasting System (GDPFS)
and the WMO Information System (WIS) and appropriate guidance material

(j)

In consideration of the GMAS framework implementation strategy and plan
(Resolution 13 (Cg-18))

(k)

•

Possible improvement of, and regulation on, the Register of WMO
Members Alerting Authorities as a component of GMAS
Framework, to align with the revised Sendai Framework Hazard
list, WMO Cataloguing of Hazardous Events (WMO-CHE) hazard list
and the CAP Hazard list (jointly with SC-WIS and SC-HYD)

•

Possible regulation on the implementation of the Common Alerting
Protocol (CAP) within the Technical Regulation Vol I parts II and
IV (jointly with SC-WIS)

•

GMAS compliance and engagement for possible inclusion in
Technical Regulation Vol. 1, Part IV

•

Assessment of Members needs for further guidance and support
for the implementation by Members, including through regional
approaches, pilot projects or initiatives

Strengthening multi-hazard early warning services in areas prone to all
flooding types and severe weather (Resolution 15 (Cg-18))
•

In cooperation with SC-HYD, development of approaches for
assessing national requirements and capabilities of EWS in areas
prone to flooding and impacts from severe weather and flash
floods

•

Refinement of the individual future overall design and
implementation of each initiative

•

A concept document that assesses the approaches, feasibility, cost
and timelines of developing an interoperable MHEWS environment
for consideration by the Executive Council
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•

Proposal for a governance and management structure to oversee
its design and implementation and outlining the requirements to
achieve sustainability

•

Recommendations for ensuring the continuity of future individual
initiatives when considering and/or developing a MHEWS
environment

•

Considerations regarding the suitability of all available
technologies in the future design of individual projects for early
warnings, as well as the development of an end-to-end system

•

To be done in cooperation with SC-MMO, SC-HYD, APFM and
INFCOM

(l)

Publication of a supplement to WMO-No. 1150, to foster the dynamic
integration of new learning, specialized requirements, and best practices in
IBFWS (Resolution 26 (Cg-18))

(m)

Development of a service-focused framework that will support the
development and/or enhancement of individual implementation plans among
developed and developing NMHS, founded on the concepts articulated in the
"WMO Strategy for Service Delivery and Its Implementation Plan" (WMONo. 1129) and the "WMO Guidelines on Impact-based Forecast and Warning
Services” (WMO-No. 1150)
Qualifications and competencies

(n)

•

Updates to technical Regulation Vol. 1 , part V, as needed

•

Consideration of specific needs such as Tropical cyclone
forecasting, (jointly with RAs and other bodies)

WMO Coordination Mechanism (WCM) to support the humanitarian activities
of the UN and other organizations (Resolution 14 (Cg-18))
•

WCM implementation plan based on the initial Concept and
voluntary contributions of Members;

•

Recommendations for incorporating the WCM in relevant WMO
frameworks and normative documents such as the Global DataProcessing and Forecasting System (GDPFS) Manual;

•

In cooperation with INFCOM (GDPFS, WIS)
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G. Study Group for Integrated Health Services
Purpose
Support implementation of Resolution 33 (Cg-18) Advancing Integrated Health Services,
vis-a-vis the WHO-WMO Health Environment and Climate Science to Services Master
Plan.
Expertise required [depending on thematic priorities], drawing from:
•

Meteorology and climatology for climate services

•

Climate adaptation

•

Impact research

•

Surveillance and data systems

•

Epidemiology

•

Atmospheric monitoring and modelling (including sand and dust, biomass,
volcanic ash)

•

UV radiation

•

Water resource management

•

Early warning systems

•

Climate modelling

•

Emergency management

•

Disaster risk reduction

Membership
Approximately 20 technical experts selected by the Commission, including experts from
NMHSs, Regional Bodies and WMO centres providing operational services to the health
sector, and experts nominated by World Health Organization, taking into consideration
the experts who contributed to the WHO – WMO Joint Expert Group on Integrated Health
Science and Services, and existing subject matter teams.
Duration
Until the next ordinary session of the commission where, if required, the Study Group
can be re-established at the discretion of the Services Commission.
Modalities of work
Meetings
•

By correspondence

•

By tele/video conference
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•

By annual meeting

Expected outputs
(a)

Implementation and Resource Plan of the WHO-WMO Health, Environment,
and Climate Science to Services Master Plan 2019-2023,1 and on an annual
basis review and update the joint work plan;

(b)

Assessment of needs and requirements, with the Research Board and other
relevant experts, for provision of sufficient and relevant data, products,
services and capacities for the generation and application of scientific
evidence related to climate, weather, water, and environmental impacts on
health;

(c)

Identification of and recommendations concerning appropriate technical
mechanisms and partnerships to facilitate the development, delivery, access
to and use of data and tailored information products on weather, climate,
water, and environmental hazards to health;

(d)

Tools, guidelines, and technical advisory and capacity development in support
of WMO Member efforts to deliver relevant products and services to
effectively support public health research and operations;

(e)

Progress reports on the access and use of reliable and relevant weather,
climate, and environmental information to the health sector.

1

Work Plan activities span five areas (policy, partnerships, outreach; norms, standards,
conventions; data and monitoring; research and development of information products; integrated
operational services and applications) for the thematic areas of Climate and Health; Health
Emergencies and Weather and Climate extremes; Health, Atmosphere and Environment; Water
and Health.
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H. Study Group on Climate Services for Energy
Purpose
Resolution 63 (Cg-17) - Energy as the fifth priority area of the GFCS. WMO Congress
decided to pilot interventions in selected countries to support Members to develop
sustainable energy pathways.
The general purpose of the Study Group on Climate Services for Energy (SG-ENE) is to
implement the WMO Strategic Plan (Long-Term Goal 1, Strategic Objective 1.2) under the
overall guidance of the Services Commission in creating and sustaining an ongoing
programme of service delivery for the Energy sector, especially for the sub-sector on
renewable energy.
Specifically, to implement the Energy Exemplar to GFCS (https://gfcs.wmo.int/Energy),
which included the needs and services for the energy sector.
Expertise required
•

Climatology and hydrology applications for renewable energy, wind – solar
and hydro power data access, analysis and forecasting,

•

Climate risk management for energy infrastructure,

•

Climate applications for energy efficiency,

•

User/sector-engagement, including cross-sector partnerships and financing.

Membership
Approximately 15 experts in the field of energy and/or climate, selected from among
WMO technical commission experts, experts that contributed in the GFCS Energy
Exemplar, experts from NMHSs and WMO centres providing operational services to the
sector, and from partners, including the World Energy and Meteorology Council (WEMC),
Global Energy Interconnection Development Cooperation Organization (GEIDCO),
International Energy Agency (IEA), International Renewable Energy Agency (IRENA),
International Hydropower Agency (IHA), and Green Climate Fund.
Duration
Until the next ordinary session of the commission where, if required, the Standing
Committee can be re-established at the discretion of the Services Commission.
Modalities of work
Meetings (annual review is expected)
•

By correspondence

•

By tele/video conference

•

By opportunities arising through international fora

Expected outputs
(a)

Feasibility studies in support of the design of climate resilient renewable
energy systems;
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(b)

Guidelines and technical advisory on climate services for energy in support of
WMO Members to deliver operational services for the energy sector in their
respective countries;

(c)

Compilation of business models and best practices for strengthening full value
chain delivery of climate services for energy;

(d)

Compilation of successful practices and demonstrated socio-economic
benefits of climate services delivery for the energy sector;

(e)

Capacity development support to WMO Members for operational climate
services delivery for energy;

(f)

Partnerships with organizations that represent a broad array of users and
institutions including UN agencies, research and academia and the private
sector, and create a community network that could provide input and
feedback to the study group;

(g)

Liaise with relevant WMO TCs, SCs, and SGs for advocating observation and
data needs and requirements for effective and timely delivery of climate
services for energy.
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I. Study Group on Integrated Urban Services
Purpose
WMO Members recognize the need for the specialized services for urban complexes. This
is related to the fact that on the urban scale connection between many phenomena is
stronger pronounced and individual extreme event may cause a series of failure on the
urban infrastructure. Cities are also the places with high density of population and property
hence the impacts of events on life and economic loss are substantially higher.
WMO has addressed the increasing demands of services in urban areas to improve their
resilience to environmental, weather, climate and water related hazards, weather
extremes and impacts brought about by climate change and variability, by taking the
following decisions:
•

Resolution 68 (Cg-17), 2015;

•

Decision 15 (EC-68), 2016 and its Annex;

•

Decision 41 (EC-69), 2017

•

Decision 7 (EC-70), 2018

•

Resolution 32 (Cg-18), 2019

•

Decision 3 (EC-71), 2019

The general purpose of the Study Group on Integrated Urban Services (SG-URB) is to
implement the WMO Strategic Plan (Long-Term Goal 1, Strategic Objective 1.1, 1.2, 1.3,
1.4 ; long term Goal 3 , Strategic Objectives 3.2 and Long term Goal 4, Strategic
Objectives 4.1, 4.2, 4.3) under the overall guidance of the Services Commission in
creating and sustaining an ongoing programme of service delivery for urban complexes
and thus contribute to reducing risk of hydro-meteorological hazards for urban areas.
Expertise required
•

Meteorology and climatology applications, including for high resolution
modelling, chemical and biological processes, hydrology

•

Climate risk management for urban planning, building codes

•

Applications for energy efficiency, user/sector-engagement, including private
sector and financing

Membership
Approximately 12 experts in the field of meteorology and/or climate, selected from
among WMO technical commission experts, experts from NMHSs and WMO centres
providing operational services to the sector, and from partners, including UN-Habitat,
UNEP, Research and Academia, and possibly development partners.
Duration
Until the next ordinary session of the commission where, if required, the Standing
Committee can be re-established at the discretion of the Services Commission.
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Modalities of work
Meetings (annual review is expected)
•

By correspondence

•

By tele/video conference

•

By opportunities arising through international fora

Expected outputs
(a)

Identification of the agencies involved in the development, delivery and
utilization of the integrated urban services and establishment of the working
relations with these agencies (e.g. inviting them as members of the study
group), and development of a collaborative framework with these agencies;

(b)

Renewed and expanded partnerships on urban matters, involving the United
Nations (including UN-Habitat, World Health Organization and others) and
other international organizations, government institutions, academia and the
private sector;

(c)

Implementation plan for the contribution of WMO to the collaborative
framework, including working arrangements, taking into consideration the
emerging impact-based forecasting and warning systems;

(d)

Effective metrics to assess the benefits of the specific urban services and
their contribution towards meeting the United Nations’ goal (SDG-11) of
sustainable cities and communities

(e)

Good practices for the verification of relevant products in light of the
requirements of urban stakeholders, taking into account national policies and
NMHSs roles and responsibilities and recommendations on possible inclusion
as recommended practices;

(f)

Good practices to promote very high-resolution forecasting, predictions and
warning systems, to be shared with members who are lacking such
capacities;

(g)

Revised requirements for urban observations considering the needs of
integrated urban services;

(h)

Verification, quality management and assessment processes to ensure the
smooth transition from science to operations;

(i)

Pilot and demonstration projects related to integrated urban services;

(j)

Incorporation of lessons learned from the implementation of the pilot and
demonstration projects in the revision of the Guidance on Integrated Urban
Hydrometeorological, Climate and Environmental Services.
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Appendix
Additional ideas for study groups of SERCOM
Services for Land Transport
Included in the list of topics of Resolution 7 (Cg-18)
Cg-17 (paragraph 9.4.9 of the summary report) had requested for the development of a
roadmap to address land transportation and tasked the Executive Council with initiating
a process for this purpose. The general purpose of the Study Group on Services for Land
Transport is to contribute to the implementation of the WMO Strategic Plan under the
overall guidance of the Services Commission in creating and sustaining an ongoing
programme of service delivery for land transport.
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Draft Resolution yy (SERCOM-1)
OFFICERS, CHAIRS AND VICE-CHAIRS OF STANDING COMMITTEES AND STUDY
GROUPS AND MANAGEMENT GROUP OF THE COMMISSION FOR WEATHER,
CLIMATE, WATER AND RELATED ENVIRONMENTAL SERVICES AND
APPLICATIONS (SERVICES COMMISSION)
THE COMMISSION FOR WEATHER, CLIMATE, WATER AND RELATED ENVIRONMENTAL
SERVICES AND APPLICATIONS (SERVICES COMMISSION)
Recalling Resolution 88 (Cg-18), which elected the Officers of the Commission,
Taking note of the vacancy of the office of one of the co-Vice-Presidents of the
Commission,
Elects Mr/Ms … as co-Vice-President of the Commission;
Having considered the recommendation of the Selection Committee selects the
following [if done in session: members,] chairs and vice chairs of the standing
committees and study groups:
Standing Committee on Services for Aviation
•

Chair: …

•

Vice-Chair: …

Standing Committee on Services for Agriculture
•

Chair: …

•

Vice-Chair: …

Standing Committee on Climate Services
•

Chair: …

•

Vice-Chair: …

Standing Committee on Hydrological Services
•

Chair: …

•

Vice-Chair: …

Standing Committee on Marine Meteorological and Oceanographic Services
•

Chair: …

•

Vice-Chair: …
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Standing Committee on Services for the Public and Disaster Risk Reduction
Services
•

Chair: …

•

Vice-Chair: …

Study Group on Integrated Health Services
•

Chair: …

•

Vice-Chair: …

Study Group on Climate Services for Energy
•

Chair: …

•

Vice-Chair: …

Study Group on Integrated Urban Services
•

Chair: …

•

Vice-Chair: …

Expresses appreciation to the Members that are volunteering the experts;
Endorses the designations;
Establishes the Management Group of the Commission with the following composition:
Mr Ian LISK (President), Mr Roger STONE, Ms Manola BRUNET, Mr/Ms …, [the chairs and
vice-chairs of the standing committees, and, if necessary, the chairs and vice-chairs of
relevant study groups;]
[If not done in session: Requests the President with the assistance of the Management
Group and the support of the Secretariat to ensure the selection of technical experts to
serve in the above standing committees and study groups, taking into account the
expertise required, regional and gender balance and inclusiveness, as established by the
Rules of Procedure, and recommendations by the Research Board.]
____________

INFCOM-1/INF. p. 98
Draft Resolution zz (SERCOM-1)
WORK PLAN OF THE COMMISSION FOR WEATHER, CLIMATE, WATER AND
RELATED ENVIRONMENTAL SERVICES AND APPLICATIONS (SERVICES
COMMISSION) FOR THE FIRST INTERSESSIONAL PERIOD
THE COMMISSION FOR WEATHER, CLIMATE, WATER AND RELATED ENVIRONMENTAL
SERVICES AND APPLICATIONS (SERVICES COMMISSION)
Mindful of the need to fully align the work of WMO technical and scientific bodies with
the long-term goals and strategic objectives of the WMO Strategic Plan and Operating
Plan, within defined human and financial resources limits,
Having considered:
(1)

The appropriateness of a deliverable-based approach in the definition of the
work plan, its implementation and reporting to the Congress and Executive
Council, including through the Technical Coordination Committee,

(2)

The benefits of standardizing the working structures of the Commission and
their functioning according to the Rules of Procedure for Technical
Commissions established by Resolution 11 (EC-71),

(3)

The opportunities offered by the biennial cycle of session of the Commission
for a more flexible and adaptive approach to the implementation of tasks and
the definition of working structures,

(4)

…

Adopts the work plan of the Commission for the first intersessional period (2020-2021),
with an outlook for the entire eighteenth financial period, as per the list of deliverables
and responsibilities contained in the Annex and reflected and resourced in the Operating
Plan for 2020-2021.
Requests the Management Group to maintain up-to-date the list of deliverables and
responsibilities with the support of the Secretariat and report on the status of
implementation at the next session.
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Annex to Resolution zz (SERCOM-1)
DELIVERABLES OF THE STANDING COMMITTEES OF THE SERVICES COMMISSION FOR THE EIGHTEENTH FINANCIAL PERIOD
In red deliverables specifically requested by Cg and EC for submission to EC-72
Standing
Committee
Aeronautical
meteorological
services

Resolution

Operating
Plan Outputs
1.4.5, 1.4.6

EC-72 (2020)

Cg-Ext./EC-73 (2021)

[For information] Report
on the outcomes of
International Workshop
on Volcanic Ash (2020)
and Aeronautical
Meteorology Scientific
Conference (2021).

Res. 27 (Cg18) addressing
Rec. 1 (CAeM16)

1.4.5

Res. 27 (Cg18) addressing
Rec. 2 (CAeM16)

1.4.5

[For information]
Progress report on
revision to WMO-No. 60,
Chapter II concerning
WMO working
arrangements with
ICAO.
[For information]
Progress report on
revision to or
introduction of working
arrangements (or
similar) with other
international

Cg-19 (2023)
[For information] Report
on the collaborative
development of
interdependent science
and technology
initiatives such as AvRDP
and IWXXM.
[For endorsement]
Revision to WMO-No. 49,
Volume I and/or WMONo. 1205 concerning
AMP competency and/or
qualification
requirements.
[For information or
endorsement] Revision
to WMO-No. 60, Chapter
II concerning WMO
working arrangements
with ICAO.
[For information or
endorsement] Revision
to or introduction of
working arrangements
(or similar) with other
international
organizations addressing
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Standing
Committee

Resolution

Res. 27 (Cg18) addressing
Rec. 3 (CAeM16)

Operating
Plan Outputs

1.4.5, 1.4.6

1.4.5

[For endorsement]
Revision to WMO-No. 49,
Volume II to align with
Amendment 79 to ICAO
Annex 3.
[For information or
endorsement] Revision
to WMO Nos. 731, 732,
904, 930 and/or others
concerned.

1.3.2

Development of draft
concept note of a Global
Drought Indicator (AGR
leading, in cooperation
with SC-HYD, exploring
the development of a
water scarcity indicator);

Res. 27 (Cg18) addressing
Rec. 4 (CAeM16) and Res.
28 (Cg-18)

Agrometeorological
services

Res. 17 (Cg18)

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Cg-19 (2023)

organizations addressing
aeronautical
meteorology.

aeronautical
meteorology.

[For information]
Progress report on
revision to long-term
plan for aeronautical
meteorology (WMO AeM
SERIES No. 5).
[For endorsement]
Implementation plan for
the reform of WMO
Technical Regulations
and guidance in
aeronautical
meteorology, including
discontinuation of WMONo. 49, Volume II.
[For information or
endorsement] Revision
to WMO Nos. 731, 732,
904, 930 and/or others
concerned.
Development of a
framework and
standards for a Global
Drought Indicator to be
included in GMAS;

[For endorsement]
Revision to long-term
plan for aeronautical
meteorology (WMO AeM
SERIES No. 5).
[For information or
endorsement] Revision
to WMO Nos. 731, 732,
904, 930 and/or others
concerned.

Implementation of
Global Drought Indicator

INFCOM-1/INF. p. 101
Standing
Committee

Resolution
Res. 17 (Cg18)

Operating
Plan Outputs
1.3.2

Res. 17 (Cg18)

1.3.2

Res. 18 (Cg18)

1.2.10

Res. 18 (Cg18)

1.3.3

EC-72 (2020)

Complete and update
the supplement to WMONo. 1083 on agricultural
meteorology which will
replace WMO-No. 258,
Supplement 2; Includes
updating latest training
and education material
in agrometeorology,

Cg-Ext./EC-73 (2021)
Update the Handbook of
Drought Indicators and
Indices (WMO–No.
1173) in conjunction
with the WMO/GWP
Integrated Drought
Management Programme
(IDMP);
Report on the status of
drought-monitoring
systems, outlooks,
impacts, assessment of
possible agricultural
losses and preparedness
in the WMO regions;
Development of
agrometeorological
training modules for
farmers and extension
agents use in training
events and WMO RTCs
courses
Guidance material on
how to use soil moisture
monitoring for
agricultural applications
(in conjunction with SC
of Commission for
Infrastructure)

Cg-19 (2023)
Guidance material on
how to clearly
communicate the
existing definitions of
drought, drought
triggers, the various
components of the
lifecycle of drought
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Standing
Committee

Resolution
Res. 18 (Cg18)

Operating
Plan Outputs
1.3.3

Res. 18 (Cg18)

1.2.10

Res. 18 (Cg18)

1.3.3

Res. 18 (Cg18)

1.2.3

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Cg-19 (2023)

Guidance material and
database on agricultural
mass/energy flux
measurements for use
by WMO members and
United Nations agencies
(With SC of Commission
for Infrastructure and/or
Research Board)
Guidance material on
Roving Seminars and
Climate Field Schools,
and National
Forums/Dialogues;
Update the Guide on
Agricultural
Meteorological Practices
(WMO–No. 134);
Guidance material on
applications of Weather
Forecasts for Agriculture
such as Numerical
Weather Prediction
(NWP) and on
methodologies of using
sub-seasonal to seasonal
forecasts for applications
in agriculture;
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Standing
Committee

Resolution
Res. 18 (Cg18)

Operating
Plan Outputs
1.2.18

Res. 18 (Cg18)

1.2.16

Res. 18 (Cg18)

1.2.6

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Cg-19 (2023)
Develop mechanisms
and guidance material
on incorporating alerts
and warnings on
extreme events/natural
hazards on agriculture to
regional and global
multi-hazard alerting
systems
Update publication on
impact assessments of
climate variability and
change on agriculture
(Increasing Climate
Variability and Change:
Reducing the
vulnerability of
agriculture and forestry.
2005. Reprinted from
Climatic Change,
Volume 70, Nos. 1-2,
2005)
Guidance material on
weather and climate
economic assessments
and weather index
insurance products for
agriculture;
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Standing
Committee

Resolution
Res. 18 (Cg18)

Climatological
services

Operating
Plan Outputs
1.2.6

Res. 18 (Cg18)

1.2.6

Res. 18 (Cg18)

1.2.6

Res.20
18)

(Cg-

1.2.18

Res.20
18)

(Cg-

1.2.18

EC-72 (2020)

Issuance of the WMO
Statement on the State
of the Global Climate in
2019
Updated version of the
five-year climate
summary: State of the
Climate in 2015-2019

Cg-Ext./EC-73 (2021)

Issuance of the WMO
Statement on the State
of the Global Climate in
2020, 2021
Launch the process for
the publication of the
decadal climate report
2011-2020

Cg-19 (2023)
Guidance material on
effective communication
and dissemination
development strategies
on agrometeorological
topics for WMO Members
and projects;
Guidance material on
animal/plant
pest/disease applications
modelling and early
warning systems, crop
calendars, irrigation
scheduling, crop
protection, and crop
forecasting;
Guidance material on
coupling of
weather/climate models
with agricultural models
and on developing
complete agroclimatic
data series;
Issuance of the WMO
Statement on the State
of the Global Climate in
2022 and 2023
Publication of the
decadal climate report
2011-2020, in 2022
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Standing
Committee

Resolution
Res.20
18)

(Cg-

Operating
Plan Outputs
1.2.17

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Cg-19 (2023)

Res.20
18)

(Cg-

1.2.18

Res. 20 (Cg18)

1.2.20

Recommendation on
making the Global
Seasonal Climate Update
(GSCU) operational

Res. 20 (Cg18)

1.2.20

Review and
recommendation on
Annual-to-Decadal
Climate Update
(conjointly with
Research Board)

Res.20
18)

(Cg-

1.2.8

Guidance on technical
specifications of Climate
Services Toolkit data
and tools

Res.20
18)

(Cg-

1.2.6

Guidance for producing
tailored climate
information, including
examples of success
stories

Publication of a
reference paper ( peerreviewed) on global
climate indicators

Updated Catalogue of
maturity Assessed
climate data sets and
indicators (global level)

Catalogue of climate
data sets and indicators
extended to regional and
national levels

Guidance for the
evaluation of World
Records of Weather and
Climate Extremes

Evaluation of new World
Records

Evaluation of new World
Records

INFCOM-1/INF. p. 106
Standing
Committee

Resolution
Res.20
18)

(Cg-

Operating
Plan Outputs
1.2.6

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Cg-19 (2023)

Res.20
18)

(Cg-

1.2.13

Res.20
18)

(Cg-

1.2.14

Revised Regional
Climate Centre functions

Res.20
18)

(Cg-

1.2.3

Guidance on climate
services requirements
for objective regional
seasonal climate
forecasts and related
standard procedures

Res.20
18)

(Cg-

1.2.6

Res.20
18)

(Cg-

1.2.6

Res.20
18)

(Cg-

1.2.6

Guidance for
communication and
delivery of tailored
products and services
across all time scales for
policy and decisionmaking processes
Guidelines for Regional
Climate Forums

Guidelines for NMHSs to
contribute to Climate
Risk Management
Guidance on good
practices for National
Climate Forums
Review of Climate
Science Basis for Climate
Action methods, tools
and platforms
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Standing
Committee

Resolution
Res.22
18)

(Cg-

Operating
Plan Outputs
1.2.1

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Res.23
18)

(Cg-

1.2.1

Res.22
18)

(Cg-

1.2.1

Draft concept on
reference observations
for high-quality climate
data and services

Res.22(Cg-18)

1.2.1

Coordinate and
implement the
international data rescue
initiative (I-DARE)

Res.20
18)

(Cg-

1.2.11

Res.20
18)

(Cg-

1.2.10

Cg-19 (2023)

Publication of the
manual on High Quality
Global Data
Management Framework
for Climate (HQ-GDMFC)
Endorsement of a new
list of candidate long
term observing stations

Review of the Manual on
HQ-GDMFC and
recommendations for
updates

Updated version of the
Manual on HQ-GDMFC

Updated mechanism and
criteria for long term
observing stations
(including also marine
and hydrological
stations)
Define climate services
requirements for
reference observations
for high-quality climate
data and services
(Reference
Climatological Stations),
third party and volunteer
networks
Coordinate and
implement the
international data rescue
initiative (I-DARE)

Endorsement of a new
list of candidate long
term observing stations

Produce four-year status
report on I-DARE
implementation as
guidance for climate
policy and resource
mobilisation
Basic Instructional
Package for climate
services
Repository for global
Campus
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Standing
Committee

Resolution
Res.20
18)

(Cg-

Operating
Plan Outputs
1.2.12

Res.20
18)

(Cg-

1.2.13

Res.50
18)

(Cg-

2.1.6

Res.50
18)

(Cg-

2.1.6

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Cg-19 (2023)
Draft skeleton of the 4th
Edition of the Guide to
Climatological Practices
(WMO 100)
Climate information
communication strategy

Recommended
methodologies on the
development of
assessments and
indicators on the state of
the cryosphere,
published together with
relevant users, e.g.
Regional Climate
Centres, and for
inclusion in the WMO
Statement on the State
of the Global Climate,
progressively from
2021; (different
components of the
cryosphere)

Recommended
methodologies on the
development of
assessments and
indicators on the state of
the cryosphere,
published together with
relevant users, e.g.
Regional Climate
Centres, and for
inclusion in the WMO
Statement on the State
of the Global Climate,
progressively from
2021; (different
components of the
cryosphere)
Bulletin on the state of
the cryosphere,
published yearly, from
2022, on;
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Standing
Committee
Hydrological services
(Note: Resolution 25
(Cg-18) and
Resolution 5 (EC-71)
list the hydrological
activities to be
continued, and
chair/lead Members
for the transition
period. The joint
meeting of the TCs
and RB will decide
how to follow up, in
coordination with the
HCP)

Resolution
Res. 6 (CHy15), Res. 9
(CHy-15),
Res.7 (EC-68)
and
Res.
15(Cg-XVI)

Res. 25 (Cg18)
Res. 5 (EC-71)

Operating
Plan Outputs
1.3.1

1.3.1

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Cg-19 (2023)

Community of Practice
(COP) on End-to-end
Early Warning System
for Flood Forecasting
established

Guidelines for the
assessment of national
capabilities and needs in
end-to-end early
warning systems for
flood forecasting - in
cooperation with SCDRR (SC-HYD leading)
(due to the meeting of
the technical
commissions in 2022)
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Standing
Committee

Resolution
Res. 25 (Cg18)
Res. 5 (EC-71)

Operating
Plan Outputs
1.3.1

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Cg-19 (2023)
Inventory of operational
platforms and models for
flood forecasting - in
consultation with SC
Data Processing for
Applied Earth System
Modelling and Prediction
(due to the meeting of
the technical
commissions in 2022)

Res. 25 (Cg18)
Res. 5 (EC-71)

1.3.1
1.3.9

Guidelines for
Verification of
Hydrological Forecasts in cooperation with
relevant Regional
Associations (especially
RA II)

Res. 25 (Cg18)
Res. 5 (EC-71)

1.3.1
1.3.9

Seasonal Hydrological
Prediction Guidelines - in
cooperation with
relevant Regional
Associations (SC_HYD
Leading)
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Standing
Committee

Resolution
Res. 25 (Cg18)
Res. 5 (EC-71)

Operating
Plan Outputs
2.3.9

EC-72 (2020)

Cg-Ext./EC-73 (2021)
Present possible options
to the Hydrological
Assembly to further
develop the concept of
hydrological centres in
GDPFS – in coordination
with SC Data Processing
for Applied Earth System
Modelling and Prediction

Res. 25 (Cg18)
Para. 4.1.110
(Cg-17)

2.3.9

Review of the evolving
role of existing
hydrological data centres
in under the lead of SC
Data Processing for
Applied Earth System
Modelling and Prediction

Res. 25 (Cg18)
Res. 5 (EC-71)

1.3.1

Res. 25 (Cg18)
Res. 5 (EC-71)

1.3.1

Manual on Flood Risk
Mapping

Res. 25 (Cg18)
Res. 5 (EC-71)

1.3.6

Water Resources
Assessment webpage –
with contribution from
the SC Data Processing
for Applied Earth System
Modelling and Prediction

Review the terms of
reference and
composition of the Flood
Forecasting Initiative
Advisory Group (FFI-AG)
– in consultation with
SC-DRR

Cg-19 (2023)
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Standing
Committee

Resolution
Res. 25 (Cg18)
Res. 5 (EC-71)

Operating
Plan Outputs
1.1.6
1.1.10

Res. 25 (Cg18)
Res. 5 (EC-71)

1.3.1
1.3.2
1.3.3

Res. 15 (Cg18)

1.1.4
1.1.11
2.3.5

Res. 25 (Cg18)
Res. 5 (EC-71)

1.3.6

Res. 25 (Cg18)
Res. 5 (EC-71)

1.3.6

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Support SC-DRR in
developing of
Cataloguing of Extreme
Events: implementation
plan

Endorsement
DWAT

of

the

Strategy to promote the
use of CAP in hydrology
as a contribution to
MHEWS – in cooperation
with SC-DRR (SC-HYD
leading)
In consultation with SCDRR, explore the
opportunities to link
APFM and IDMP to the
WMO activities regarding
Public-Private
Partnerships
Supporting development
of Concept document,
including the vision and
strategic plan (for EC73) on FFGS/CIFI/SWP
integration
Implementation and
development plan – in
collaboration with
relevant RAs
Statement on the
definition of hydrological
normal for use in
HydroSOS (by end
2020)

Cg-19 (2023)

Framework of practices
and interoperability
guidelines, standards
and protocols to be
developed in cooperation
with SC-DRR (leading),
SC-MMO
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Standing
Committee
Marine
meteorological and
oceanographic
services

Resolution
Res. 29 (Cg18) and Res.
46 (Cg-18)

Res. 15 (Cg18)

Operating
Plan Outputs
1.4 and 1.1

1.4 and 1.1

1.4 and 4.1
Res.73 (Cg18) and Res.
46 (Cg-18)
Res.81
18)

(Cg-

1.4.26

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Strengthen marine
services, especially in
LDCs and SIDS,
including identification of
user requirements for
maritime safety
information, in
collaboration with IMO,
IHO and IOC.
Support the
development of the
Coastal Inundation
Forecasting Initiatives
(CIFI)

Report on progress
made in strengthening
marine services,
especially in LDCs and
SIDS and identify further
needs required to assess
before Cg-19.

Implement training and
other capacity
development initiatives
to address gaps in
Members' ability to
deliver services

Report on the
implementation of
training and other
capacity development
initiatives to address
gaps in Members' ability
to deliver services

Cg-19 (2023)
Report on progress
made in strengthening
marine services,
especially in LDCs and
SIDS,

Development of the
individual initiatives
CIFI, FFGS and SWFP
and the development
and implementation of
the MHEWS environment
with integrated coastal,
flooding and severe
weather capabilities
Report on the
implementation of
training and other
capacity development
initiatives to address
gaps in Members' ability
to deliver services
Publications (SC-MMO)
responsible: Publication
of a Coastal Inundation
Forecasting Initiative
Guidance; Revisions to
WMO-No.9 Volume D,
Weather Reporting,
Information for Shipping
and WMO-No.1076
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Standing
Committee

Resolution

Res.30
18)

(Cg-

EC-72 (2020)

Cg-Ext./EC-73 (2021)

4.2 and 1.4
1.4 and 1.1, 4.1

Contribution to WMOIOC Collaborative
Strategy provided

Res. 15 (Cg18)

1.1.2

Concept document
on integration of MHEWS
in areas prone to
all flooding types and
severe weather: first
outline – in consultation
with SC-HYD

Res. 14 (Cg18) and Res. 1
(EC-71)
Res. 12 (Cg18)

1.1.4

WMO Coordination
Mechanism:
implementation plan
Cataloguing of Extreme
Events: implementation

Res. 9 (Cg-18)
and Res. 46
(Cg-18)
Public services and
DRR

Operating
Plan Outputs

1.1.5

Plan responding to the
adopted WMO-IOC
collaborative strategy
drafted
Concept document
on integration of MHEWS
in areas prone to
all flooding types and
severe weather develope
d jointly by SC-DRR
(lead) and SC-HYD, SCMMO, SC-SWF

Cg-19 (2023)
Guide to Storm Surge
Forecasting, WMO. No
558 and 471: Manual
and Guide Marine
Meteorological Services.
Revision to Publications
(SC-MMO input required
but another SC
responsible): WMO. No
485 Manual on GDPFS,
WMO–No. 1205 Guide to
Competency, WMO-No
781 Guide to Marine
Climatology)
Report on costing
options for marine
services.
Plan responding to
WMO-IOC collaborative
strategy adopted
Framework of practices
and interoperability
guidelines, standards
and protocols
(developed jointly by
SC-HYD, SC-DRR (lead),
SC-MMO, SC-SWF)
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Standing
Committee

Resolution

Res. 13 (Cg18) and Res. 1
(EC-71)

Res 16 (Cg18)
Res 15(Cg-18)

Operating
Plan Outputs

1.1.11

EC-72 (2020)

Cg-Ext./EC-73 (2021)

Cg-19 (2023)

Development of Concept
document, including the
vision and strategic plan
(for EC-73) on
FFGS/CIFI/SWFP
integration in
cooperation with SCHYD

Framework of practices
and interoperability
guidelines, standards
and protocols to be
developed in cooperation
with SC-HYD, SC-MMO
(SC-DRR leading)

plan – developed jointly
with SC-HYD (SC-DRR
leading)
GMAS: strategy and plan

Guide: Draft outline on
tropical cyclone part
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Annex V
SCHEME OF INTERACTIONS AMONG WMO BODIES
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Annex VI
ORDER OF BUSINESS OF THE JOINT SESSION
OF TECHNICAL COMMISSIONS AND RESEARCH BOARD
(Date changed to 4-8 April due to logistical issues)

Date

Mon,
30
Mar

Item

a.m.

Opening

Agenda; Nomination Committee, Selection Committee, other
committees; Working arrangements; Strategic & Operational
Plan; ToRs

p.m.

Common
Items

Rules of Procedure; Coordination issues
Break Out Groups on
(TCC, other bodies – JCB contribution);
RB priorities
Secretariat support

Substructures

Standing
Committees (SC)
proposals for
chairs, vice-chairs

Standing
RB priorities for
Committees (SC)
2020/21 and
proposals for chairs,
substructures
vice-chairs

p.m.

Work
Programmes

Tasks and
deliverables of SCs
Proposals for
Expert Teams (ET)
– JCB contribution

Tasks and
deliverables of SCs RB planning and
Proposals for Expert activities – JCB
Teams (ET) – JCB contribution
contribution

a.m.

Substructures

Study Groups (SG) – proposals for establishment, tasks and
deliverables, ToRs
proposals for chairs, vice-chairs – JCB contribution

p.m.

Work
Programmes

SG working arrangements
Science for Services (joint session led by RB); Innovation in
Regions (joint session led by RB) – JCB contribution

a.m.

Work
Programmes

Technical matters
for submission to
EC-72 and Cg-Ext

p.m.

Decisions of
the Session

Adoption of resolutions and
recommendations (1)

a.m.

Decisions of
the Session

Adoption of resolutions and recommendations (2)

p.m.

Closure

Format, time and place of next sessions; Closing remarks

a.m.
Tue,
31
Mar

Wed,
1 Apr

Thu,
2 Apr

Fri,
3 Apr

Sat,
4 Apr

Topic

Time

a.m.

INFCOM

MG meeting (TBC)

SERCOM

Technical matters
for submission to
EC-72 and Cg-Ext

MG meeting (TBC)

RB

RB work programme
RB regional
initiatives

RB final session
(TBC)
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Annex VII
DATES AND DEADLINES UNTIL EC-72
2 Dec

CL to Members with invitation to the joint TC/RB session (RP
6.9.2: 120 days)

2-6 Dec

Hydrological Coordination Panel: contribution to joint session

Dec/Jan

CL to PRs for the nomination of experts to serve in TCs

29 Feb

Deadline for the submission of documents for the joint TC/RB
session (RP 6.9.3: 30 days)

26-27 Mar

Joint WMO-IOC Collaborative Board: contribution to joint
session

30 Mar-3 Apr
(changed to 4-8 Apr due to
logistical issues)

Joint TC/RB session: adoption of resolutions, decisions and
recommendations

20-22 Apr

TCC: Review of TC and RB resolutions and recommendations,
and annotations for EC-72; other tasks

22-24 Apr

PAC: recommendations on data policy; other tasks

Week of 20 Apr (TBC)

Climate Coordination Panel: WMO GFCS mechanism

9-12 Jun

EC-72: consideration of TC and RB resolutions and
recommendations

____________
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PLAN FOR THE WIGOS INITIAL OPERATIONAL PHASE (2020-2023)
BACKGROUND
Thanks to the development activities undertaken during the Pre-operational phase (20162019), the WIGOS has now matured to a level where it is ready to enter its initial operational
phase commencing in 2020.
The Plan was developed in accordance with Resolutions 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.
High priority will be given to those activities that will assist Members in developing and
implementing their national WIGOS plans, with special emphasis on the Least Developed
Countries, Landlocked Developing Countries and Small Island Developing States where the
needs are the highest. An important underlying issue is the need to implement sound practices,
policies and capabilities within each Member in relation to the lifecycle management of data, to
ensure that Members are able to perform and to manage their observations and data efficiently
and effectively, so extracting the value from the data in support of their services, including the
integration of observations from diverse platforms and from external sources.
During the WIGOS operational phase, National Meteorological and Hydrological Services
(NMHSs) 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 environmental observations at the national level.
The NMHSs are thus expected to become the key integrators, both by strengthening their own
observing systems in accordance with the WMO Technical Regulations, and by building national
partnerships based on their experience in the acquisition, processing and dissemination of
observational data for environmental monitoring and prediction purposes.
Capacity development 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 resources during the 2020-2023 period. The overarching goal of the WIGOS capacity
development effort is to help equip the staff of the NMHSs with the requisite understanding,
skills, information and knowledge to enable them to implement and to operate WIGOS,
including the development of partnerships. WIGOS lays the groundwork for WMO Members to
better respond to natural hazards, to improve weather, water, climate and environmental
monitoring, and to adapt to climate change and human-induced environmental impacts.
This Plan guides the development and initial operation of WIGOS over the coming four years at
the 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.
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 Global Basic Observing Network and the Regional Basic Observing
Networks (see references below for details);
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(4)

Operational deployment of the WIGOS Data Quality Monitoring System;

(5)

Operational implementation of Regional WIGOS Centres (RWCs);

(6)

Further development of the OSCAR databases.

In the Plan, section 2 provides brief summary of a current status of WIGOS and section 5
provides short description of activities planned for the 2020-2023 period within the six proposed
priority areas of the WIGOS operational phase listed in section 3 of the Plan.
The RWCs will work closely with Members on identifying and solving issues with observations,
on an operational basis, using the WIGOS global tools, such as OSCAR/Surface (reference 7-a.
below), the WDQMS Webtool (reference 5-b. below) and the Incident Management System
(prototype under development with support from ECMWF). So, the nomination of National Focal
Points (NFPs) on WDQMS is critical as these NFPs will be interacting with the RWCs. Training is
being organized to enable that. A RWC “Jump-start flyer” providing a summary of the critical
steps for RWCs to Go-Live (see reference 6 below).
The Plan also proposes an approach to guide Members to evolve their observing systems during
the period 2020-2023 towards achieving the Vision for WIGOS in 2040.
REFERENCES
(1)

WMO Integrated Global Observing System (WIGOS) Webpage:
https://public.wmo.int/en/programmes/wigos and https://community.wmo.int/activityareas/wigos

(2)

Regulatory and guidance material:
a.

Technical Regulations (WMO-No. 49), Volume I - General Meteorological Standards
and Recommended Practices, Part I - WIGOS

b.

Manual on the WMO Integrated Global Observing System (WMO-No. 1160)

c.

Guide to the WMO Integrated Global Observing System regarding Data Partnerships
(WMO-No. 1165), mainly Chapters 6. Guidance on national WIGOS implementation;
7. Guidance on WIGOS data partnerships; 8. Establishing a regional WIGOS centre
in pilot mode; and 9. WIGOS data quality monitoring system for surface-based
observations

(3) Vision for WIGOS in 2040: https://community.wmo.int/vision2040
(see also INFCOM-1 Document INF 4.2.1(4) - Progress and plan regarding development of
high-level guidance to Members on the evolution of observing systems during 2020-2023 in
response to WIGOS Vision 2040)
(4) Global Basic Observing Network (GBON): https://community.wmo.int/gbon (including
concept, generic presentation, and videos in all WMO languages). See also INFCOM-1/Doc.
4.2(2) on GBON with the draft provisions, and draft process for the nomination of GBON
stations. GBON Workshop reports: (i) Joint CBS/OPAG-IOS and ICG-WIGOS GBON drafting
group report (Geneva, 17 - 19 February 2020); and (ii) Global Basic Observing Network
(GBON) Workshop Report (Geneva, Switzerland, 23-25 July 2018).
(5) WIGOS Data Quality Monitoring System (WDQMS):
a.

https://community.wmo.int/wdqms;

b.
c.

https://wdqms.wmo.int/ and
https://community.wmo.int/news/preoperational-launch-wdqms-webtool

(6) Regional WIGOS Centres (RWCs):
RWC “Jump-start flyer”:
https://wmoomm.sharepoint.com/:b:/s/wmocpdb/EQYd9J6Op8VNm7lE5GU9TlcB217a3jjipN
g4TAl3QoLvxA?e=XQClAe
(7) OSCAR - Observing Systems Capability Analysis and Review tool:
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a.
b.
c.
d.

https://community.wmo.int/oscar;
http://www.wmo.int/pages/prog/sat/documents/oscar_brochure.pdf
OSCAR/Surface Resources Portal: https://etrp.wmo.int/course/view.php?id=146 and
https://community.wmo.int/news/oscarsurface-video-tutorials
OSCAR Strategy: https://community.wmo.int/meetings/oscar-strategy-2023workshop (see also summary in Annex 1 of this document)

(8) Rolling Review of Requirements (RRR) and Statements of Guidance:
https://community.wmo.int/rolling-review-requirements-process
(9) Innovating finance – Systematic Observations Financing Facility (SOFF):
https://public.wmo.int/en/innovating-finance-%E2%80%93-systematic-observationsfinancing-facility-0
________
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Annex 1
The OSCAR Strategy (Summary)
The OSCAR Platform
The Observing System Capability Analysis and Review tool (OSCAR, oscar.wmo.int) is a
resource developed by WMO in support of Earth Observation applications, studies and global
coordination.
It contains quantitative user-defined requirements for observation of physical variables in
application areas of WMO (i.e. related to weather, water and climate) and provides detailed
information on all surface- and space-based observing capabilities.
OSCAR is comprised of the following components:
•

OSCAR/Requirements2, which is the repository of technology-free observational user
requirements recorded quantitatively for the WMO Application Areas. It is used in the
framework of the WMO rolling Review of Requirements (RRR), in particular as a tool for
gap analysis, reflected in the Statements of Guidance3 of WMO Application Areas.

•

OSCAR/Surface4, which records WIGOS metadata (i.e. description of the observing
platforms and their instruments allowing to derive the surface-based observing systems
capabilities). This new component developed in partnership with MeteoSwiss was
deployed operationally in May 2016, and now replaces WMO–No. 9, Volume A.
OSCAR/Surface resource material is also available with training video and other training
material5. OSCAR Manual is available in WMO Website6 in several languages.

•

OSCAR/Space, which includes an inventory of satellite instruments, missions and
programmes, and an assessment of the variables that the instruments have the potential
to measure, is the subject of this document. oscar.wmo.int/space.

OSCAR Platform Strategy 2020-2023 was developed in late 2019 in consultation with key
Stakeholders. In particular, an OSCAR Strategy Workshop was organized in July 2019 to draft
initial version of the Strategy. Workshop report is available on the WMO Website7. Strategy
document has then been updated through additional consultations. The OSCAR Platform
Strategy is based on a holistic approach and looks at the observational user requirements and
WIGOS metadata requirements of all domains (atmosphere, hydrology & cryosphere, ocean,
climate).
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.
This document constitutes a summary of the OSCAR Strategy. The complete Strategy document
is available in Annex 3 of the OSCAR Strategy Workshop report 7.
According to the Strategy, the mission of the OSCAR Platform in 2023 will be:

2

www.wmo-sat.info/oscar/observingrequirements

3

community.wmo.int/rolling-review-requirements-process

4

oscar.wmo.int/surface/

5

etrp.wmo.int/course/view.php?id=146

6

library.wmo.int/index.php?lvl=notice_display&id=20824#.Xljux66nGHs

7

community.wmo.int/meetings/oscar-strategy-2023-workshop
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•

To allow the collection and maintenance of WIGOS Metadata from surface- and spacebased observing systems, through machine to machine interfaces with other relevant
databases, and through web interface.

•

To provide capability to Members not having their own National WIGOS Metadata
Database, to use OSCAR for this purpose.

•

To allow the collection, editing and maintenance of observational user requirements from
all WMO Application Areas, and for seamless Earth System Prediction.

•

To allow querying the database and the reporting and immediate display of observing
systems capabilities using modern Geographic Information System (GIS) and novel map
projections.

•

To provide the tools and human resources needed to monitor the quality of OSCAR
information content.

•

To allow basic gap analysis, in particular concerning GBON, the Coordination Group for
Meteorological Satellites (CGMS), Gap Analysis and Risk Assessment and the
CEOS/CGMS Working Group Climate (WG CLimate) Gap Analysis for the Essential
Climate Variable (ECV) Inventory.

The Strategy includes 8 Strategic Goals and a few key performance indicators associated to
them:
Goal 1: To provide an operational, interoperable, sustainable, user friendly and cost-effective
OSCAR Platform (and all of its components);
Goal 2: To provide a fully functional and used Machine to Machine (M2M) Interface for national
and other programmatic databases and data sharing systems operated outside of the OSCAR
Platform IT Infrastructure, e.g.
– National databases;
– Databases coordinated and operated by specific communities: JCOMMOPS8 for marine
meteorological and oceanographic observing stations, GCW9 for cryosphere observing
stations, WHOS10 for hydrological observing stations. These require more complex
organizational framework.
– The Weather Radar Database - WRD11 (less complex framework than above);
– Other WIGOS and WMO tools (WDQMS12, CPDB13); and
– WIS (for WIS metadata).
Goal 3: To provide a simple stand-alone tool for collecting, recording and managing WIGOS
Metadata at national level, including their automatic and routine submission to OSCAR/Surface
via M2M interface;
Goal 4: To provide an OSCAR/Space Platform, which is fully compatible with WIGOS Metadata
Standard & capability to objectively assess adequacy of satellite instruments to measure
variables;
Goal 5: To evolve OSCAR/Requirements with focus on seamless Earth System monitoring and
prediction and capability to record regional user requirements;

8

www.jcommops.org

9

Global Cryosphere Watch - globalcryospherewatch.org/

10

WMO Hydrological Observing System - www.wmo.int/pages/prog/hwrp/chy/whos/index.php

11

wrd.mgm.gov.tr

12

WIGOS Data Quality Monitoring System - wdqms.wmo.int

13

WMO Country Profile Database - cpdb.wmo.int
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Goal 6: To provide a cost-effective & practical gap analysis function targeting specific scenarios
(e.g. for GBON);
Goal 7: To provide functions and processes for assessing and monitoring quality of all
components of the OSCAR Platform information based on relevant Strategy and Performance
Indicators;
Goal 8: To assure that the OSCAR/Platform is known, understood, and effectively used thanks
to appropriate training and provision of e-learning material.
This Strategy will be implemented by the WMO Secretariat and partner organizations in
consultation with the relevant expert groups and teams. The Implementation Plan for the
OSCAR Platform Strategy was also developed and included as an annex to the Strategy. It is a
dynamic document, and current version is maintained by the Secretariat as part of the Plan for
the WIGOS Operational Phase (2020-2023).
__________
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Introduction
This document provides a high-level Implementation Plan for the WMO-IATA Collaborative
AMDAR Programme (WICAP). Its purpose is to describe the development and establishment of
the WICAP and its various frameworks, structures and processes as described in the WICAP
Concept of Operations (ConOps, Reference 2) and in accordance with the WICAP Purpose and
Principles (Reference 3).
For the purposes of the WICAP Implementation Plan (WICAP-IP), the document will describe the
strategy and plans associated with the development and implementation of the following key
elements of the WICAP and their associated processes, as described in the ConOps:
1.

Programmatic Structure

2.

Operational Structure - Regional Operational Structures in each WMO Region (6)

3.

Legal Framework

4.

Funding Framework

Associated with these elements are the key deliverables and outcomes of the WICAP-IP
described in the section below.
It should be noted that, while the establishment of the WICAP was originally scheduled to take
place over a relatively short time span from 2020 to 2023 and is, therefore, seemingly very
ambitious and optimistic, the implementation does not assume or plan that this means that the
AMDAR coverage will be optimal at the end of this timeframe. It is recognized that the process
of continuous improvement and gradual building of the observing system coverage will take
considerably longer than this timeline and, at the end of the WICAP-IP, the framework for
supporting this ongoing developmental process will have been established. Plans and targets for
the expansion of the program, including the recruitment of new partner airlines, will be
determined by each Regional Association through the WICAP planning process.
Additionally, in some cases, Regional Associations may elect to take a more cautious approach
to the establishment of the supporting regional WICAP framework through the initial
implementation in “pilot” mode.
This version is created based on the outcomes of the Seventy-second Session of the Executive
Council. According to the resolution 8 (EC-72) the Session adopted the WICAP Data Policy in
principle and the timeline of the implementation plan is adopted accordingly to the timeframe
where the WICAP Data Policy will be approved by the Executive Council in 2021.
Background
The background to the establishment of the initial working arrangement between IATA and
WMO is contained within Reference 1. This and other reference documents below provide the
full background information on the WICAP and will be referenced throughout the WICAP-IP.
Reference Documents
(1)

Working Arrangement Between the International Air Transport Association (IATA) and the
World Meteorological Organization (WMO) On the Establishment and Operation of the
WMO-IATA Collaborative Aircraft Meteorological Data Relay (AMDAR) Programme
(WICAP), October 2020

(2)

WMO-IATA Collaboration on the AMDAR Programme, Concept of Operations

(3)

WMO-IATA Collaborative AMDAR Programme, Purpose and Principles
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Governance, Management and Execution of the WICAP-IP
For WMO, primary responsibility for the implementation and operation of the WICAP shall lie
with the WMO Executive Council and the Commission for Observation, Infrastructure and
Information Systems (INFCOM). The WMO EC and/or the INFCOM will:
●

establish and appoint working groups to undertake activities and tasks associated
with the implementation of the WICAP;

●

approve the formation of the WICAP Programmatic Structure;

●

approve WMO representation to the WICAP Governing Board; and

●

authorise the use of WMO funds to support the implementation of the WICAP

The EC-72 dissolved the EC Task Team on IATA-WMO Collaboration on AMDAR (TT-IWCA) and
transferred its remaining role and responsibilities to the Infrastructure Commission under the
Standing Committee on Earth Observing Systems and Monitoring Networks (SC-ON), where the
responsibility is taken over by the Joint Expert Team on Aircraft-Based Observing Systems with
similar. JET-ABO will report to the Infrastructure Commission which will report further to EC on
progress made in relation to the WICAP-IP.
WMO will also assign responsibilities and roles to its various constituent bodies as described in,
but not necessarily limited to, the ConOps, Section 4.C.vi (Reference 2).
Following the decision of WMO Congress (Resolution 39, Cg-18), to approve the establishment
of the WICAP, the WMO EC will ultimately remain responsible for the WICAP-IP and the
approval of any future changes on behalf of WMO and its Members.
For IATA, primary responsibility for the implementation and operation of the WICAP shall lie
with
The IATA Flight Operations Group (FOG), which will:
●

approve the formation of the WICAP Programmatic Structure;

●

approve IATA representation to the WICAP Governing Board; and

●

authorise the use of IATA resources to support the implementation of the WICAP.

WMO and IATA have entered into the new Working Arrangement on the Establishment and
Operation of WICAP and the WICAP Data Policy will be attached as an Annex to the Working
Arrangement after its separated approval process.
The WICAP-IP will be deemed to be complete when all Deliverables and Outcomes have been
achieved, after which the WICAP will be fully operational.
Once formed by IATA and WMO, the WICAP Governing Board will take on its designated role in
the implementation and operation of the WICAP.
Key Deliverables and Outcomes
The WICAP implementation will be undertaken in a phased approach with each RA adapting and
setting its own timelines for regional implementation based on those proposed within the WICAP
IP below. In this way implementation activities can be undertaken in parallel, both across
Regions and within each Region.
The responsibility for defining and developing the individual WICAP Regional Development Plan
(W-RDP) and Regional Operational Plan (W-ROP) will rest with the Regional working group on
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Aircraft-Based Observations (WG-ABO-XX, where XX denotes I, II... VI, corresponding to the
WMO Region), proposed to be established by each Regional Association in accordance with the
WICAP ConOps.
The Regional plans will identify the operational structure for the Region and which Members will
be given formal responsibility for operating the Regional WICAP Centers (RWC) for AMDAR Data
Processing (ADP) and for AMDAR Planning and Resource Mobilisation (APRM). Once appointed, it
will be the responsibility of the RWC-APRMs, in cooperation with the WG-ABO, the RWC-ADPs
and the OPCT to coordinate the development of WICAP within the Region through to operational
status.
Establishing the Governance structure and adoption of the required frameworks and structures
will begin immediately after the Working Arrangement on the WICAP is put in place by IATA &
WMO. Once the Governing Board (GB) is established, the WICAP Oversight Planning and
Coordination Team (OPCT) will also be established, which will assist in the development of the
standard agreements and the developmental and operational processes in each RA. If, and as
necessary, Ad hoc Task Teams (ATTs) to support WICAP implementation will be formed. The
OPCT will guide and assist the Regional WIGOS Centers and working groups in developing and
implementing WICAP. IATA will play the major role of ensuring and facilitating an optimal
response to meeting the requirements for AMDAR data from partner airlines and the aviation
industry.
The WICAP-IP aims to deliver the Key Deliverables and Outcomes associated with the Key
Elements of the WICAP-IP as listed below.
Element

Deliverable

Outcomes

Responsibili
ty

Completed
By

Status

Legal
Framework

WICAP Data
Policy

WICAP Data
Policy
established
under the
IATA-WMO
Working
Arrangement

TT-IWCA, SGWMO, DGIATA

Q2/2021

On-going

Programmatic
Structure

IATA-WMO
Working
Arrangement
on the
Establishment
and Operation
of the WICAP

WA in place
and signed by
both
organizations.

TT-IWCA, SGWMO, DGIATA

Q4/2020

Completed

Programmatic
Structure

WICAP
Governing
Board

WICAP GB
established
with Terms of
Reference
agreed by
WMO and
IATA within
the WA.

DG-IATA, SGWMO, TTIWCA

Q4/2020

On-going
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Element

Deliverable

Outcomes

Programmatic
Structure

WICAP
Oversight
Planning and
Coordination
Team

OPCT
established
and
commenced
its role to
assist in
establishment
of the WICAP

Legal
Framework

Standard
Operator/airli
ne Agreement

Legal
Framework

Programmatic
Structure

Responsibili
ty
TT-IWCA,
DG-IATA, SGWMO

Completed
By

Status

Q1/2021

Not started

Template
GB, OPCT,
agreement for TT-IWCA
WICAP
Operator/
airline that
can be used
by RWC-ADPs
established

Q3/2021

On-going

Standard
Operator/Part
icipating
Member
Agreement

Template
GB, OPCT,
agreement for TT-IWCA
WICAP
Operator/Part
icipating
Member
established
that can be
used by RWCPRMs to
agree on
commitment
of resources
to support
WICAP
development
and
operations

Q3/2021

Not started

Ad hoc Task
Teams

Any required
Ad Hoc Task
Teams to
support
implementati
on of the
WICAP
established
under the
direction of
the GB.

GB and OPCT

if required

Not started
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Element

Responsibili
ty

Completed
By

Deliverable

Outcomes

Programmatic
Structure

RA VI
Requirements
, Regional
Development
Operational
Plans and
Budgets

RA VI plans
for
implementati
on and
operation
established

RA VI, RA
VI/WG-ABO,
OPCT

Q4/2021

On-going

Operational
Structure

Establishment
of Operational
Structure
within WMO
Region VI

Operational
elements of
the WMO
Region VI
WICAP
established;
Operational
global
elements of
the WICAP
established.

RA VI, RA
VI/WG-ABO,
OPCT

Q3/2022

On-going

Programmatic
Structure

RA V
Requirements
, Regional
Development
Operational
Plans and
Budgets

RA V plans for
implementati
on and
operation
established

RA V, RA
V/WG-ABO,
OPCT

Q4/2021

On-going

Operational
Structure

Establishment
of Operational
Structure
within WMO
Region V

Operational
elements of
the WMO
Region V
WICAP
established.

RA V, RA
V/WG-ABO,
OPCT

Q4/2022

Not started

Programmatic
Structure

RA III
Requirements
, Regional
Development
Operational
Plans and
Budgets

RA III plans
for
implementati
on and
operation
established

RA III, RA
III/WG-ABO,
OPCT

Q3/2021

Status

On-going

INFCOM-1/INF. p. 132

Element

Deliverable

Outcomes

Responsibili
ty

Completed
By

Status

Operational
Structure

Establishment
of Operational
Structure
within WMO
Region III

Operational
elements of
the WMO
Region III
WICAP
established.

RA III, RA
III/WG-ABO,
OPCT

Q3/2022

Not started

Programmatic
Structure

RA I
Requirements
, Regional
Development
Operational
Plans and
Budgets

RA I plans for
implementati
on and
operation
established

RA I, RA
I/WG-ABO,
OPCT

Q3/2021

On-going

Operational
Structure

Establishment
of Operational
Structure
within WMO
Region I

Operational
elements of
the WMO
Region I
WICAP
established.

RA I, RA
I/WG-ABO,
OPCT

Q3/2022

Not started

Programmatic
Structure

RA IV
Requirements
, Regional
Development
Operational
Plans and
Budgets

RA IV plans
for
implementati
on and
operation
established

RA IV, RA
IV/WG-ABO,
OPCT

Q2/2022

Not started

Operational
Structure

Establishment
of Operational
Structure
within WMO
Region IV

Operational
elements of
the WMO
Region IV
WICAP
established.

RA IV, RA
IV/WG-ABO,
OPCT

Programmatic
Structure

RA II
Requirements
, Regional
Development
Operational
Plans and
Budgets

RA II plans
for
implementati
on and
operation
established

RA II, RA
II/WG-ABO,
OPCT

Q2/2023

Q3/2022

Not started

Not started
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Element
Operational
Structure

Deliverable
Establishment
of Operational
Structure
within WMO
Region II

Outcomes
Operational
elements of
the WMO
Region II
WICAP
established.

Responsibili
ty
RA II, RA
II/WG-ABO,
OPCT

Completed
By
Q3/2023

Status
Not started

Activities and Timelines
The establishment of the WICAP Governing Body (GB), Oversight, Planning and Coordination
Team (OPCT) and other entities are undertaken over 2020-21.
While each RA will be responsible for establishing their own operational and programmatic
structures and planning and budgeting processes, these will all have common elements,
allowing the overall WICAP implementation to be defined in terms of a number of discrete work
packages (WP) and activities that will be common to all RAs. These are:
WP1:

Regional Association Decision and Work Group Establishment
(a)

RA Session in-principle agreement for Regional AMDAR Programme development
under WICAP

(b)

Seek nominations and agreement on members, ToRs & Chair for RA WG-ABO

(c)

RA WG-ABO develops work plan

WP2:

Define Regional Requirements for AMDAR Data
(a)

WP3:

WP4:

RA to develop and approve Regional AMDAR data requirements based on the
requirements of the Global Basic Observing Network
Establish Regional Operational Structure & Plans

(a)

Based on WICAP ConOps, define regional operational and financial structures and
related procedures and processes

(b)

Designate and establish RWC(s) for AMDAR Data Processing (RWC-ADP) and AMDAR
Planning and Resource Mobilisation (RWC-APRM)

(c)

Determine Participating NMHS and national data requirements

(d)

Identify new airlines required for participation in WICAP

(e)

Based on the Aircraft-Based Observations Regional Implementation plan (A-RIP),
finalise the WICAP Regional development and operational plans and budgets (W-RDP
and W-ROP) as components of the WICAP Global Development and Operational Plans
Development and Operational Plans Approvals
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(a)

GB to review and approve WICAP global plans

(b)

RA to review and approve W-RDP and W-ROP

(c)

Establish agreements/MoUs for NMHS provision of funding

WP5:

Implementation of WICAP Regional AMDAR Programme
(a)

Implement RWC-ADP centre functions as required, including QC & performance
monitoring

(b)

Establish agreements new airlines

(c)

Establishment agreements with required 3rd parties, including Data Service
Providers

(d)

Comments activities of the RWC-ADP

WP6:

Operations and Continuous Development/Improvement
(a)

Operate the Regional programme

(b)

Maintain and update requirements

(c)

Maintain and update regional plans and budgets

(d)

Introduce new airlines, infrastructure improvements as required

While in the table below, the Regional work packages are listed in order of RAs I through VI, the
chronological timelines are based on the expected commencement of Work Package 1 for each
region, leading to the following expected timeframe for commencement and provisional and
earliest likely estimation of completion:
●
●
●
●
●
●

RA
RA
RA
RA
RA
RA

VI: Q4 2018 – Q3 2022
V: Q3 2019 – Q4 2022
III: Q1 2020 – Q3 2022
I: Q2 2019 – Q3 2022
IV Q4 2020 – Q2 2023
II: Q1 2021 – Q3 2023

In practice and recognizing that Work Package 6 incorporates continuous development and
improvement, while the WICAP Implementation Plan is expected to be completed by end-2023,
implementation of the operational WICAP will continue beyond.
Based on the series of Work Packages applicable for WMO Regional Associations, the following
activities and timeline summarily define the WICAP Implementation Plan.
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Work
Package or
Entity

Activity

Lead

Start
Date

Earliest
End
Date

Status

Global/ Oversight
Approval of
WICAP

Governing
Board

Define & Agree WICAP Data
policy

TT-IWCA

Q3 2018

Q2 2021

On-going

Develop and establish the IATAWMO Working Arrangement &
supporting documentation for
WICAP

TT-IWCA

Q3 2018

Q4 2020

Completed

Approval by Cg-18 & IATA

WMO
Congress,
DG-IATA

Q2 2019

Q2 2019

Completed

Determine Membership, Chair &
establish GB;

SG-WMO,
Q3 2019
DG-IATA, TTIWCA

Q4 2020

On-going

Specify & recruit OPCT roles &
establish OPCT

SG-WMO,
Q1 2019
DG-IATA, TTIWCA

Q1 2021

On-going

Develop standard RA
Operator/Airline Agreement

OPCT, GB

Q1 2020

Q3 2021

On-going

Develop standard RA Operator &
participating Member Agreement

OPCT, GB

Q1 2021

Q3 2021

Not started

Specify, select & appoint Global
WICAP Center for AMDAR Data
Optimisation

OPCT, GB

Q1 2021

Q4 2021

Not started

Develop/trial/Operational GADOS

OPCT, GB

Q3 2021

Q1 2022

Not started

Appoint Global WICAP Center for
AMDAR Quality Evaluation

OPCT, GB

Q1 2021

Q4 2021

Not started

Appoint Global WICAP Center for
AMDAR Monitoring

OPCT, GB

Q1 2021

Q4 2021

Not started

Agree ToRs, Frameworks, etc.,
OPCT

RA I
WP1

Regional Association Decision
and Work Group Establishment

WMO RA I

Q2 2019

Q3 2020

Completed

WP2

Define Regional Requirements
for AMDAR Data

RA I MG,
WG-ABO-I

Q3 2020

Q3 2021

On-Going
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Work
Package or
Entity

Activity

Lead

Start
Date

Earliest
End
Date

Status

WP3

Establish Regional Operational
Structure & Plans

RA I MG,
WG-ABO-I,
RWC-APRM,
OPCT

Q3 2020

Q3 2021

On-going

WP4

Development and Operational
Plans Approvals

GB,
RA I MG

Q4 2021

Q4 2021

Not started

WP5

Implementation of WICAP
Regional AMDAR Programme

RWC-ADP,
RWC-APRM,
WG-ABO-I,
OPCT

Q1 2022

Q3 2022

Not started

WP6

Operations and Continuous
Development/Improvement

RWC-ADP,
RWC-APRM,
WG-ABO-I,
OPCT

Q4 2022

Ongoing

Not started

RA II
WP1

Regional Association Decision
and Work Group Establishment

WMO RA II

Q1 2021

Q3 2021

Not started

WP2

Define Regional Requirements
for AMDAR Data

RA II MG,
WG-ABO-II

Q3 2021

Q2 2022

Not started

WP3

Establish Regional Operational
Structure & Plans

RA II MG,
WG-ABO-II,
RWC-APRM,
OPCT

Q4 2021

Q3 2022

Not started

WP4

Development and Operational
Plans Approvals

GB,
RA II MG

Q4 2022

Q4 2022

Not started

WP5

Implementation of WICAP
Regional AMDAR Programme

RWC-ADP,
RWC-APRM,
WG-ABO-II,
OPCT

Q1 2023

Q3 2023

Not started

WP6

Operations and Continuous
Development/Improvement

RWC-ADP,
RWC-APRM,
WG-ABO-II,
OPCT

Q4 2023

Ongoing

Not started
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Work
Package or
Entity

Activity

Lead

Start
Date

Earliest
End
Date

Status

RA III
WP1

Regional Association Decision
and Work Group Establishment

WMO RA III

Q4 2018

Q4 2019

Completed

WP2

Define Regional Requirements
for AMDAR Data

RA III MG,
WG-ABO-III

Q4 2019

Q4 2020

On-going

WP3

Establish Regional Operational
Structure & Plans

RA III MG,
WG-ABO-III,
RWC-APRM,
OPCT

Q1 2020

Q3 2021

On-going

WP4

Development and Operational
Plans Approvals

GB,
RA III MG

Q4 2021

Q4 2021

Not started

WP5

Implementation of WICAP
Regional AMDAR Programme

RWC-ADP,
RWC-APRM,
WG-ABO-III,
OPCT

Q1 2022

Q3 2022

Not started

WP6

Operations and Continuous
Development/Improvement

RWC-ADP,
RWC-APRM,
WG-ABO-III,
OPCT

Q4 2022

Ongoing

Not started

RA IV
WP1

Regional Association Decision
and Work Group Establishment

WMO RA IV

Q4 2020

Q2 2021

On-going

WP2

Define Regional Requirements
for AMDAR Data

RA IV MG,
WG-ABO-IV

Q2 2021

Q1 2022

Not started

WP3

Establish Regional Operational
Structure & Plans

RA IV MG,
WG-ABO-IV,
RWC-APRM,
OPCT

Q1 2022

Q2 2022

Not started

WP4

Development and Operational
Plans Approvals

GB,
RA IV MG

Q3 2022

Q3 2022

Not started

WP5

Implementation of WICAP
Regional AMDAR Programme

RWC-ADP,
RWC-APRM,
WG-ABO-IV,
OPCT

Q4 2022

Q2 2023

Not started
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Work
Package or
Entity
WP6

Activity

Lead

Operations and Continuous
Development/Improvement

Start
Date

Earliest
End
Date

Status

RWC-ADP,
RWC-APRM,
WG-ABO-IV,
OPCT

Q3 2023

Ongoing

Not started

RA V
WP1

Regional Association Decision
and Work Group Establishment

WMO RA V

Q3 2018

Q1 2021

On-going

WP2

Define Regional Requirements
for AMDAR Data

RA V MG,
WG-ABO-V

Q2 2019

Q2 2021

On-going

WP3

Establish Regional Operational
Structure & Plans

RA V MG,
WG-ABO-V,
RWC-APRM,
OPCT

Q1 2019

Q4 2021

On-going

WP4

Development and Operational
Plans Approvals

GB,
RA V MG

Q1 2022

Q1 2022

Not started

WP5

Implementation of WICAP
Regional AMDAR Programme

RWC-ADP,
RWC-APRM,
WG-ABO-V,
OPCT

Q2 2022

Q4 2022

Not started

WP6

Operations and Continuous
Development/Improvement

RWC-ADP,
RWC-APRM,
WG-ABO-V,
OPCT

Q1 2023

Ongoing

Not started

RA VI
WP1

Regional Association Decision
and Work Group Establishment

WMO RA VI

Q3 2018

Q4 2018

Completed

WP2

Define Regional Requirements
for AMDAR Data

RA VI MG,
WG-ABO-VI

Q4 2018

Q2 2019

Completed

WP3

Establish Regional Operational
Structure & Plans

RA VI MG,
WG-ABO-VI,
RWC-APRM,
OPCT

Q1 2019

Q4 2021

On-going

WP4

Development and Operational
Plans Approvals

GB,
RA VI MG

Q1 2022

Q1 2022

Not started
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Work
Package or
Entity

Activity

Lead

Start
Date

Earliest
End
Date

Status

WP5

Implementation of WICAP
Regional AMDAR Programme

RWC-ADP,
RWC-APRM,
WG-ABO-VI,
OPCT

Q2 2022

Q3 2022

Not started

WP6

Operations and Continuous
Development/Improvement

RWC-ADP,
RWC-APRM,
WG-ABO-VI,
OPCT

Q4 2022

Ongoing

Not started

The above activities and timelines are depicted in the Implementation Plan Timeline within
Annex I.
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Resources
The following resource commitment is expected to be required to finance the establishment of the WICAP global and regional programmatic structures.
This does not include the costs of WICAP AMDAR programme implementation and ongoing costs at the regional and global level, which will be subject to
regional planning and funding by WMO participating members and have been broadly estimated within the full Concept of Operations, Section 7.

Element

Entity

Activity

WMOEC TT-IWCA
IATA
SC-ON TTWorking
ABO
Arrangem
ent

Task Teamwork plan
including documentation for
Cg-18

WICAP
Governing
Governan Board (GB)
ce

Operation

WMO
Member
IATA
Staff
Staff
Resourc Resource
e
4 x 0.2
fte15 pa

WMO Staff
Resource

1 x meetings - held

Jun 2018 – Dec
2020

5 x 0.05
fte pa

5 x 0.05 fte
pa

1 x 1 fte
pa

1 x 1 fte pa

Oct 2020 – Dec
2023
30

30

245

450

45

45

8 x 0.1
fte pa
Annual meeting x 2@15k +
logistical cost of 7500
Virtual meeting in 2020

Period of
Expenditure

3 – spent

WICAP
Oversight,
Operation, Staffing
Coordinati Planning &
on
Coordination
Team (OPCT)
T&S (15k pa) – attend RA
meetings + others to support
technical development
RA I WG-ABO

Resource
IATA
(000s CHF)

3 x 0.2 fte 1 x 0.5 fte pa
pa

3 x Meetings

RA I

Resource
WMO (000s
CHF)14

Jan 2020 – Dec
2023

Jul 2020 – Dec
2022
45
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Element

RA II

Entity

Activity

RA II WGABO

WMO
Member
IATA
Staff
Staff
Resourc Resource
e

RA III WGABO

RA IV
ABO

8 x 0.1
fte pa

RA V WG-ABO

RA VI
ABO

Jan 2021 - Sep
2023
67.5

8 x 0.1
fte pa
Annual meeting x 2@15k +
logistical cost of 7500
Virtual meeting in 2020

RA VI

April 2020 – Dec
2022
22.5

Annual meeting x 2@15k
RA V

WG-

Jul 2019 - Dec
2022
45 of which
15 spent

8 x 0.1
fte pa
Annual meeting x 2@15k +
logistical cost of 7500
Virtual meeting in 2020

Period of
Expenditure
Jan 2021 - Dec
2023

8 x 0.1
fte pa

WG-

Resource
IATA
(000s CHF)

67.5

Annual meeting x 2@15k +
logistical cost of 7500
Virtual meeting in 2020
RA IV

Resource
WMO (000s
CHF)14

8 x 0.1
fte pa
Annual meeting x 2@15k +
logistical cost of 7500

RA III

WMO Staff
Resource

Oct 2020 – Dec
2022
45
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Risk Management
Aspect

Risk

Likelihood

Impact

Mitigation

Comment

Operation
al

Existing
participating
airlines may not
want to change
status quo
affecting the
business model

High

Medium

For IATA airlines, IATA will be able to attempt to
convince such airlines of the benefits of the programme
and its operation under the WICAP.
Airlines should be informed that the WICAP approach
means less administrative costs for them, e.g.
accounting for communications and national programme
administrative costs which can be reduced or removed
under WICAP.

Maybe due to loss of ‘profit’ from
those airlines already charging high
management/software fees.

Financial
Framewor
k

Agreeing
currency &
exchange rates

Medium

High

Financial Framework to stipulate currency and source of
exchange rates to be used or becomes a decision of the
regional WICAP management team.

Currency fluctuations have a large
impact on the cost paid for data in
local currency.
Assumed currency is the US$,
which seems to be the ATI
standard

Legal
Framewor
k

Inability of
contracting
parties to agree
on national/international legal
framework basis

Low

High

It has been proposed that the national legal framework
of the WICAP Operator will be assumed for most
agreements.
E-AMDAR programme has demonstrated that this can be
managed effectively, at least in Europe.
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Aspect

Risk

Likelihood

Impact

Mitigation

Operation
al

More bureaucracy
and difficulties
associated with
finding consensus

High

Medium

IATA and WMO to provide resources under the Oversight
Planning and Coordination Team to assist in resolving
and dealing with bureaucratic aspects of the programme
and with resolving issues that prevent consensus.
Each RA should establish a working group on ABO to
assist with coordination and dealing with programmatic
processed.
The Terms of References of Operators should be well
defined.

Financial
Framewor
k

The operational
budget and costsharing amongst
Members cannot
be agreed

High

Very
High

The WICAP to provide a recommended framework for
costing and cost-sharing that is fair, equitable and
flexible enough to cater for required/desired regional
variations.
The EUMETNET cost-sharing arrangement works and will
be used as a model for developing the framework.

Operation
al

NMHSs see a
perceived loss of
direct control
over
requirements and
data generation

Medium

Medium

WMO and IATA should widely and clearly promote the
business case for and benefits of the collaborative
approach.

Operation
al

Network
Medium
redundancy:
Temporary loss of
one RDPC leads
to temporary loss
of more data

Medium

RDPCs must have high performance backup systems
and processes to cater for network communications
issues and outages – this is more viable with a regional
collaborative approach.
Consider option for RDPCs to provide back-up for other
RDPCs.

Comment
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Aspect

Risk

Likelihood

Impact

Mitigation

Financial
Framewor
k

Insufficient funds
available for
Development
fund

High

Very
high

WMO and IATA should widely and clearly promote the
business case for NMHS and airline participation in the
programme and the benefits of the collaborative
approach.
WMO and IATA should consider alternative approaches
to funding programme development, particularly
including injection of grant funding from donors.

Operation
al

Cannot attract
the
required/target
airlines to
participate.

High

High

A sound and attractive business case must be developed
and well conveyed.
WMO and IATA must use their influence to convince
airlines to participate.
Benefits to airlines must be enhanced, including easy
and useful provision of information and data as needed
via the IATA infrastructure and the WMO Global Data
Centre for ABO.

Comment
Cost of data to support
Development Fund is too high
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Capacity Development
The following capacity development activities and resources will be required to support the
WICAP-IP.
Deliverable /
Outcome

Activity

IATA & WMO
Aviation
Weather
Forum

Interaction with
met. and
aviation
communities on
establishment of
the WICAP and
utilisation of
ABO data.

3 day
conference,
workshops,
on AMDAR,
turbulence
monitoring,
data use, data
impact

IATA and WMO

Programmatic
Structure

Establishment of
regional plans
for
implementation
and operation;
Establishment of
operational
elements of
regional
operations
including
Regional WIGOS
Centers.

WMO Regional
workshop to
support
establishment
of Regional
WIGOS
Centers and
the
establishment
of
requirements
under WICAP
– in
conjunction
with RA WGABO
meetings.

WMO/CBS/IPETABO,
WMO/DRA/ETR,

Element

Undertaken by

Details

Cost

4 per year
undertaken
with regional
ABO working
group
meetings, with
coordination
by
WMO/DRA/RO.

20K per
annum
supported
by AMDAR
Operating
Fund.

Communications and Outreach
For the WICAP-IP, a range of communications and outreach activities will be planned to:
●

Encourage meteorological and aviation partners to participate in and support the IP;

●

Ensure the implementation activities and processes are supported by those
responsible or those that can assist; and

●

Highlights risks and issues associated with the implementation to facilitate their
rectification.

Communications associated with programme operation are not included here.
The following related activities are planned:
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Communications
Activity

From / to

Process

Resource
Requiremen
ts

Purpose

Frequency

Reporting
implementation
status and issues
with IP

EC/TT-IWCA
to WMO EC

Written
report

Nil

Highlight
resource or
timeline
issues
Report
against
WICAP-IP
KPIs

At least
annually and
as required
to highlight
important
issues.

Reporting
implementation
status and issues
with IP

OPCT to GB

Written
report

Nil

Highlight
resource or
timeline
issues
Report
against
WICAP-IP
KPIs

At least
annually and
as required
to highlight
important
issues.

Reporting
implementation
status and issues
with IP

GB to IATADG and
WMO-SG

Written
report

Nil

Highlight
resource or
timeline
issues
Report
against
WICAP-IP
KPIs

At least
annually and
as required
to highlight
important
issues.

Report on regional
progress and status
of implementation of
regional WICAP

RA/WG-ABOs
to WMO
Regional
Associations

Report to RA
session via
parent work
group.

Nil

Report on
progress of
regional
implementati
on of the
WICAP
Encourage
Member
participation
Highlight
implementati
on and
operational
issues
Report
against
WICAP-IP
KPIs

Each parent
WG meeting
and each
WMO RA
session.

Reporting status and
issues with
operations that
might affect
implementation
plans
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Communications
Activity

Resource
Requiremen
ts

From / to

Process

Request for WMO
Members to
participate and
support the WICAP

RA/WG-ABOs
to RA
Members

Letter to be
sent annually
providing
progress on
regional
implementati
on and to
request
partnership

Nil

Joint IATA and WMO
Aviation Weather
Forum Event

IATA and
WMO to all
possible
WICAP
stakeholders
including:

High

Consultancy
for WMO to
support
programme
organisation
and
coordination,
participation,
promotion of
met.
Stakeholders
. (20K
committed
from AMDAR
Operating
Fund)

Letter to be
sent annually
providing
progress on
regional
implementati
on and to
request
partnership

Nil

● NMHS
experts,
managers
● Airline key
personnel,
managers,
etc.
● Aviation
product
and
service
providers,
including,
aircraft
manufactu
rers,
avionics
vendors
and
application
s
developers
● Data users
Request for IATA
airline members to
participate in the
WICAP

SFO Division,
including
Regional
Offices to
IATA airlines

Purpose

Frequency

Increase
participation
in the
programme
and support
its expansion

Annual and
as required
in lead-up to
initial
implementati
on

● Launch the
WICAP
● Promote
the WICAP
● Encourage
stakeholde
r
participati
on
● Encourage
aviation
service
and
product
providers
support
and
participati
on

Increase
participation
in the
programme
and support
its expansion

Single event

Annual and
as required
in lead-up to
initial
implementati
on
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Communications
Activity

Resource
Requiremen
ts

From / to

Process

Promote WICAP and
inform the progress
of WICAP
implementation in
the IATA Regional
Office Meetings

SFO Division,
including
Regional
Offices to
IATA airlines

Presentations
, WICAP
promotion
material

Nil

Implement an online
site for the WICAP
and link to WMO,
IATA and other key
stakeholder websites

WICAP to
Stakeholders,
Partners and
Public

Initial
website
construction
might be
undertaken
by the OPCT

Require a
host website

Migrate the WICAP
website to an
independent and
lifelong platform

WICAP to
Partners,
Stakeholders
and public

Migrate the
current
website as an
entity over a
new platform

Migration
requires up
to 1 week FT
work

To be
developed by
WMO, and
IATA will
provide input
and content
and link to
IATA
website.

Initial
implementati
on possibly
requires up
to 1 month
FT work

Purpose
Promote
WICAP

Frequency
Annual

● Promote
WICAP
● Provide a
point of
reference
for
program
partners
to
promote
their
participati
on
● Advise on
progress
of
implement
ation
● Provide
operationa
l
informatio
n/statistics
/benefits
● Support
news and
newsletter
distributio
n

Initial
implementati
on and
ongoing
maintenance
required

● Current
license for
WICAP
website
over the
Google
platform
expires

Single action
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Communications
Activity

From / to

Process

Resource
Requiremen
ts

Purpose

Frequency

● Promote
WICAP
● Provide an
enter point
to WICAP

Less
maintenance
-no
changing
information

Implement a
webpage with
general information
on WICAP to the
respective websites
of IATA and WMO.
To link it with the
stand-alone WICAP
website.

WICAP to
public

IATA and
WMO to
implement
their own
pages with
input from
the other
party

Webinars for
Aviation industry
and other Partners

WICAP to
Partners and
Stakeholders

Develop
short
(approx.
15min)
webinars
with 3-4
languages

Development
of around 2
weeks FT

● Promote
WICAP for
aviation
● Provide
informatio
n on
WICAP in
modern
way

Single action

WICAP to
Aviation
Industry and
Partners

Consultant to
update the
technical
report form
year 2014
with a
targeted
perspective

Editorial work
of 25 days FT

● Promote
WICAP
with the
latest
informatio
n
● Encourage
Airlines to
participate
to WICAP

Single action

Topics, e.g.
introduction to
WICAP, benefits of
WICAP,
requirements for
participation
Develop technical
report on benefits of
WICAP.
Consolidate a flyer
of benefits
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Communications
Activity
Progress report to
stakeholders and
participants

From / to

Process

WICAP to
Stakeholders,
Partners and
Public

Routine
information
of general
interest on
the
programme newsletter
format
Can likely be
accommodat
ed through
the existing
WMO
newsletter,
although
should be
more widely
distributed to
aviation
partners with
help of IATA.

Inter-organizational
communications via
Microsoft Office 365
Tools

WICAP to
Operators,
WMO RAs,
WMO
Members and
Stakeholders

Sharing of
documents
and meeting
notes.

Resource
Requiremen
ts
Editorial work
of around 2
weeks FT for
each edition

Purpose

Frequency

Promote
Twice
WICAP
annually
Advise on
progress of
implementati
on
Provide
operational
information/s
tatistics/bene
fits
Support news
distribution

Routine
communicati
on between
contributors

Daily basis

Forum for
discussion
within the
ABO
community.

Monitoring and Evaluation of the IP
The process of monitoring and evaluating progress on the WICAP-IP will be facilitated through
the reporting processes outlined in the previous section on Communications and Outreach. In
addition to the more subjective reporting and analysis and the raising of issues that will be
expected within these reports, the monitoring and evaluation process will be facilitated on a
more objective basis through reporting against a set of Key Performance Indicators as outlined
below and in relation to the completion or otherwise of each of the Activities above (see
Activities and Timeline).
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Key Performance
Indicator (KPI)

Element

Criteria for Raising
as Issue

Report by / to

Number of WICAP-IP
Activities completed
of expected

All

Report immediately if
Number of Activities
is less than expected
and important/critical
activities are not able
to be completed.

EC/TT-IWCA to WMO
EC
OPCT to GB
GB to IATA-DG and
WMO-SG

Number of Elements
established of
expected

All

Report immediately if
Number of Elements
is less than expected
and important/critical
activities are not able
to be completed.

EC/TT-IWCA to WMO
EC
OPCT to GB
GB to IATA-DG and
WMO-SG

Number of new
airlines planned to
join program of those
targeted

Programmatic
Structure (each
Region)

Report annually if
Number of new
airlines is considered
significantly less than
target number based
on targets in Regional
Development and
Operational Plans and
Budgets

EC/TT-IWCA to WMO
EC
OPCT to GB
GB to IATA-DG and
WMO-SG
RA/WG-ABOs to WMO
Regional Associations

Number of new WMO
RA Members planned
to join WICAP of
existing Members

Programmatic
Structure (each
Region)

Report immediately if
Number of new WMO
RA Members is less
than 80% of RA
Members and if those
Members with target
Airlines have elected
not to participate

EC/TT-IWCA to WMO
EC
OPCT to GB
GB to IATA-DG and
WMO-SG
RA/WG-ABOs to WMO
Regional Associations

Number of
established RWCs of
those required.

Operational Structure
(each Region)

Report immediately if
Number of new WMO
RWCs is less than the
number required

EC/TT-IWCA to WMO
EC
OPCT to GB
GB to IATA-DG and
WMO-SG
RA/WG-ABOs to WMO
Regional Associations

Number of regional
Development and
Operational Plans and
Budgets of those
required

Programmatic
Structure

Report immediately if
Number of plans is
less than the number
required

OPCT to GB

__________________
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Annex I
WICAP Implementation Plan Timeline

Work Package or Entity

Activity

Start Date
Earliest End Date2018

2019
2020
2021
2022
2023
Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Lead

Global/ Oversight
Approval of WICAP

Define & Agree WICAP Data policy

TT-IWCA

Q3 2018 Q2 2021

Develop and establish the IATA-WMO Working Arrangement & supporting
TT-IWCA documentation forQ3
WICAP
2018 Q4 2020
Approval by Cg-18 & IATA

WMO Congress, DG-IATA Q2 2019 Q2 2019

Governing Board

Determine Membership, Chair & establish GB; Agree ToRs, Framew
SG-WMO,
orks, etc.,
DG-IATA, TT-IWCA
Q3 2019 Q4 2020

OPCT

Specify & recruit OPCT roles & establish OPCT

SG-WMO, DG-IATA, TT-IWCA
Q1 2019 Q1 2021

Develop standard RA Operator/Airline Agreement

OPCT, GB

Q1 2020 Q3 2021

Develop standard RA Operator & participating Member Agreement
OPCT, GB

Q1 2021 Q3 2021

Specify, select & appoint Global WICAP Center for AMDAR DataOPCT,
Optimisation
GB

Q1 2021 Q4 2021

Develop/trial/Operational G-ADOS

OPCT, GB

Q3 2021 Q1 2022

Appoint Global WICAP Center forAMDAR Quality Evaluation

OPCT, GB

Q1 2021 Q4 2021

Appoint Global WICAP Centerfor AMDAR Monitoring

OPCT, GB

Q1 2021 Q4 2021

WP1

Regional Association Decision and Work Group Establishment WMO RA I

Q2 2019 Q3 2020

WP2

Define Regional Requirements for AMDAR Data

RA I MG, WG-ABO-I

Q3 2020 Q3 2021

WP3

Establish Regional Operational Structure & Plans

RA I MG, WG-ABO-I, RWC-APRM,
Q3 2020
OPCTQ3 2021

WP4

Development and Operational Plans Approvals

GB, RA I MG

WP5

Implementation of WICAP Regional AMDAR Programme

RWC-ADP, RWC-APRM, WG-ABO-I,
Q1 2022OPCT
Q3 2022

WP6

Operations and Continuous Development/Improvement

RWC-ADP, RWC-APRM, WG-ABO-I,
Q4 2022OPCT
Ongoing

RA I

Q4 2021 Q4 2021

RA II
WP1

Regional Association Decision and Work Group Establishment WMO RA II

Q1 2021 Q3 2021

WP2

Define Regional Requirements for AMDAR Data

RA II MG, WG-ABO-II

Q3 2021 Q2 2022

WP3

Establish Regional Operational Structure & Plans

RA II MG, WG-ABO-II, RWC-APRM,
Q4 2021
OPCT
Q3 2022

WP4

Development and Operational Plans Approvals

GB, RA II MG

WP5

Implementation of WICAP Regional AMDAR Programme

RWC-ADP, RWC-APRM, WG-ABO-II,
Q1 2023 OPCT
Q3 2023

WP6

Operations and Continuous Development/Improvement

RWC-ADP, RWC-APRM, WG-ABO-II,
Q4 2023 OPCT
Ongoing

Q4 2022 Q4 2022

RA III
WP1

Regional Association Decision and Work Group Establishment WMO RA III

Q4 2018 Q4 2019

WP2

Define Regional Requirements for AMDAR Data

RA III MG, WG-ABO-III

Q4 2019 Q4 2020

WP3

Establish Regional Operational Structure & Plans

RA III MG, WG-ABO-III, RWC-APRM,
Q1 2020OPCT
Q3 2021

WP4

Development and Operational Plans Approvals

GB, RA III MG

WP5

Implementation of WICAP Regional AMDAR Programme

RWC-ADP, RWC-APRM, WG-ABO-III,
Q1 2022 OPCT
Q3 2022

WP6

Operations and Continuous Development/Improvement

RWC-ADP, RWC-APRM, WG-ABO-III,
Q4 2022 OPCT
Ongoing

Q4 2021 Q4 2021

RA IV
WP1

Regional Association Decision and Work Group Establishment WMO RA IV

Q4 2020 Q2 2021

WP2

Define Regional Requirements for AMDAR Data

RA IV MG, WG-ABO-IV

Q2 2021 Q1 2022

WP3

Establish Regional Operational Structure & Plans

RA IV MG, WG-ABO-IV, RWC-APRM,
Q1 2022 OPCT
Q2 2022

WP4

Development and Operational Plans Approvals

GB, RA IV MG

WP5

Implementation of WICAP Regional AMDAR Programme

RWC-ADP, RWC-APRM, WG-ABO-IV,
Q4 2022 OPCT
Q2 2023

WP6

Operations and Continuous Development/Improvement

RWC-ADP, RWC-APRM, WG-ABO-IV,
Q3 2023 OPCT
Ongoing

Q3 2022 Q3 2022

RA V
WP1

Regional Association Decision and Work Group Establishment WMO RA V

Q3 2018 Q1 2021

WP2

Define Regional Requirements for AMDAR Data

RA V MG, WG-ABO-V

Q2 2019 Q2 2021

WP3

Establish Regional Operational Structure & Plans

RA V MG, WG-ABO-V, RWC-APRM,
Q1 2019 OPCT
Q4 2021

WP4

Development and Operational Plans Approvals

GB, RA V MG

WP5

Implementation of WICAP Regional AMDAR Programme

RWC-ADP, RWC-APRM, WG-ABO-V,
Q2 2022 OPCT
Q4 2022

WP6

Operations and Continuous Development/Improvement

RWC-ADP, RWC-APRM, WG-ABO-V,
Q1 2023 OPCT
Ongoing

Q1 2022 Q1 2022

RA VI
WP1

Regional Association Decision and Work Group Establishment WMO RA VI

Q3 2018 Q4 2018

WP2

Define Regional Requirements for AMDAR Data

RA VI MG, WG-ABO-VI

Q4 2018 Q2 2019

WP3

Establish Regional Operational Structure & Plans

RA VI MG, WG-ABO-VI, RWC-APRM,
Q1 2019 OPCT
Q4 2021

WP4

Development and Operational Plans Approvals

GB, RA VI MG

WP5

Implementation of WICAP Regional AMDAR Programme

RWC-ADP, RWC-APRM, WG-ABO-VI,
Q2 2022 OPCT
Q3 2022

WP6

Operations and Continuous Development/Improvement

RWC-ADP, RWC-APRM, WG-ABO-VI,
Q4 2022 OPCT
Ongoing

Q1 2022 Q1 2022

___________
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UPDATE OF GUIDE TO INSTRUMENTS AND METHODS OF OBSERVATIONS
(WMO-No. 8)
Measurement Quality Classifications for Surface Observing Stations on Land
The quality of meteorological measurements from a measuring system is determined by
different factors (for example, the instruments used, the system configuration and siting, and
the definition and knowledge of the measurand) and it evolves with time due to internal and
external factors affecting the measuring system. Although the classification of instrument
exposure and assessment of site representativeness is covered by the Siting Classifications for
Surface Observing Stations on Land (Siting Classification Scheme), that is published as a
common WMO/ISO standard (WMO-No. 8, Volume I, Annex 1.D, 2018). The Siting
Classification Scheme does not deal with quality and sustainability of the measurements.
To fulfil this gap a new classification scheme, the Measurement Quality Classifications for
Surface Observing Stations on Land (Measurement Quality Classification Scheme), was
developed. The purpose of this new scheme is to support meteorological measurement data
users, network designers, implementers and managers in quantifying the measurement quality
of data, determining the optimal system characteristics to deliver a 'fit-for-purpose solution',
understanding contributions to measurement quality, purchasing and evaluating measurement
systems, and assisting industry to deliver solutions to meet user needs.
The two schemes, the Measurement Quality Classification Scheme and the Siting Classification
Scheme, do not determine which measurements are good or bad, but rather indicate whether
a measurement is suitable for a particular application. Furthermore, the schemes provide
parameters that enable comparison between sites within, or between, observing networks
using metadata that are collected in a standardised way. The schemes allow network operators
to assess their stations, set appropriate goals for the quality of their observations, and identify
areas that may need improvement. In addition, they support the development of technical
specifications for purchasing equipment.
The Measurement Quality Classification Scheme and the Siting Classification Scheme, in
conjunction, form part of the metadata of a measurand. They assist all data users to obtain an
estimate of the overall quality of the data they are using and provide a tool to support effective
management of assets and to identify areas that may need improvement.
Update of the Guide to Instruments and Methods of Observation (WMO-No. 8), 2020
Edition
Since its first publication in 1950, the Guide to Instruments and Methods of Observation
(WMO-No. 8) has been recognized as the main source of information used by Members to
standardize instrument performances and ensure the quality of observations. Being widely
referenced in the WMO Integrated Global Observing System (WIGOS) regulatory framework,
the Guide is being constantly reviewed and regularly updated, as requested by the World
Meteorological Congress.
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The Guide’s new structure comprising five volumes, that was introduced in 2018, enables more
frequent updates of each volume independently. In this regard, satellite and marine experts
have worked closely in collaboration with the Editorial Board of the Guide over the last two
years and developed the Preliminary 2020 Edition of WMO-No. 8. This preliminary 2020 edition
was posted on WMO/IMOP website, in early 2020, for consideration by Members. An overview
of the proposed updates is provided in Annex.
All Members’ feedback were considered by the relevant expert teams and the Editorial Board of
the Guide for the development of the Provisional 2020 Edition, which is posted on WMO/IMOP
website: https://community.wmo.int/activity-areas/imop/wmo-no.8/wmo-no-8-provisional2020-edition, and is submitted to the virtual session of the WMO Infrastructure Commission for
approval.
__________________
Annex: 1
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Annex
TABLE OF DRAFT CHANGES TO WMO-No. 8
(2020 EDITION VS 2018 EDITION)

CHAPTER
VOLUME III
4
VOLUME IV

TITLE

SIZE OF THE UPDATE*

OBSERVING SYSTEMS
Marine observations

Minor

SPACE-BASED OBSERVATIONS

1

Introduction

Major

2

Principles of Earth observation from space

Partial

3

Remote-sensing instruments

Partial

4

Satellite programmes

Partial

5

Space-based observation of geophysical variables

Major

6

Calibration and validation

Partial

7

Cross-cutting issues

Partial

*Note:

Minor indicates that only small changes were made to the chapter; Partial indicates
that substantial changes were made to some sections of the chapter; Major indicates that
substantial changes were made to the entire chapter.

______________________
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[All amendments to this document were made by China]
WIS 2.0 DEMONSTRATION PROJECTS AND GISC COSTING ESTIMATE
Demonstration Projects
Demonstration projects will be used to illustrate, evolve, validate and/or refine the concepts,
solutions and implementation approach of WIS 2.0 – and also to demonstrate some of the key
benefits that WIS 2.0 will bring to the WMO community.
The demonstration projects shall involve international cooperation between several WMO
Members, and each project will demonstrate at least two of the principles providing the
technical framework of WIS 2.0 reported in the following table.

WIS 2.0 Principles
1

WIS 2.0: adopts Web technologies and leverages industry best practices and open
standards.

2

WIS 2.0: uses Uniform Resource Locators (URL) to identify resources (i.e. Web
pages, data, metadata, APIs).

3

WIS 2.0: prioritizes use of public telecommunications networks (i.e. the Internet)
when publishing digital resources.

4

WIS 2.0: requires provision of Web service(s) to access or interact with digital
resources (e.g. data, information, products) published using WIS.

5

WIS 2.0: encourages NCs and DCPCs to provide 'data reduction' services via WIS
that process 'big data' to create results or products that are small enough to be
conveniently downloaded and used by those with minimal technical infrastructure.

6

WIS 2.0: will add open standard messaging protocols that use the publishsubscribe message pattern to the list of data exchange mechanisms approved for
use within WIS and GTS.

7

WIS 2.0: will require all services that provide real-time distribution of messages
(containing data or notifications about data availability) to cache/store the
messages for a minimum of 24-hours, and allow users to request cached messages
for download.

8

WIS 2.0: will adopt direct data exchange between provider and consumer.

INFCOM-1/INF. p. 157
9

WIS 2.0: will phase out use of routing tables and bulletin headers.

10

WIS 2.0: will provide a catalogue containing metadata that describes both data and
the service(s) provided to access that data.

11

WIS 2.0: encourages data providers to publish metadata describing their data and
Web services in a way that can be indexed by commercial search engines.

The following list of demonstration projects has been currently consolidated and will be
reviewed regularly and will be updated with new projects covering other WMO Regions and
application areas. Progress reports for each project will be produced every year and an
analysis of the integration between them and within the overall WIS 2.0 functional architecture
will be performed.
Exploring the use of message queuing protocols for GTS data exchange
Introduction
Weather data distribution consists of the timely distribution of both small (a few kilobytes) and
large (several gigabytes) datasets. It is usually using the one-to-many data model.
Since the 1990s, the protocols used for data exchange between National Meteorological
Services and other operators are, as defined by WMO, FTP and, more recently, SFTP. The use
of WMO FTP is, however, becoming an issue for data exchange due to:
Confidentiality:

files are being exchanged without encryption

Integrity:

it is not possible to identify the data source as messages/files are not
signed

Availability:

the protocol in itself does not provide mechanisms in case of
telecommunication link failures

Performance:

when delivering many files especially over high latency networks, FTP is
not efficient and does not make use of all available bandwidth

WMO FTP is used for GTS data exchange and in order to provide all GTS/WIS features.
NMHSs have implemented Automated Message Switching Systems (AMSS) to satisfy the WISGTS requirements of message routing using FTP as the exchange protocol. The emergence of
new open standard message queuing protocols provides an opportunity to improve and
simplify the systems eliminating the need for routing procedures.
Project description
The project aims to experiment with an international exchange of GTS data using
publication/subscription (pub/sub) protocols such as Advanced Message Queuing Protocol
(AMQP) and Message Queuing Telemetry Transport (MQTT) protocols. Several Global
Information System Centres (GISC), Data Collection or Production Centres (DCPC) and
National Centres (NCs) will be involved in the project in order to leverage the existing national
experience on the use of pub/sub solutions in the context of international collaboration.
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Interconnection of GISC Casablanca to the National Meteorological Centres within its
area of responsibility
Introduction
Telecommunications have always been one of the main technical constraints limiting the global
exchange of meteorological and climatic information.
The implementation of the WIS has been compromised mainly by the inability of NMHSs,
particularly those located in LDCs and SIDS, to liaise with their principal GISC.
The design of WIS 2.0 attempted to remedy this situation by encouraging the use of new
telecommunications technologies and by adopting a web-based architecture.
Project description
Two Global Information System Centres (GISC) have been designated for the Regional
Association I (RA I): GISC Casablanca and GISC Pretoria. The African continent has the
distinction of covering a vast geographical area and a large number of Members with varied
economic potential and socio-cultural specificities.
The area of responsibility (AoR) of GISC Casablanca, for example, includes more than 37 WIS
National Centres (NCs) and more than 8 WIS Data Collection or Production Centres (DCPC).
For several years, it has been difficult to set up direct links between these national centres and
their principal GISC, despite the efforts made in terms of awareness-raising and capacity
building.
The project aims to promote the use of the Internet as a support for the exchange of data
between GISC Casablanca and the NCs and DCPCs within its AoR, given the difficulties
encountered while trying to implement peer-to-peer links or point-to-point internet VPN.
Once the pilot project is completed, NCs and DCPCs in RA I will have an open access to GTS
data using secure protocols for the data transfer.
GISC Tokyo cloud project
Project description
The purpose of this demonstration project is to provide data exchange functions and visualization
tools on internet cloud services as a prototype for GISC Tokyo's area of responsibility (AoR) in
accordance to WIS 2.0 principles.
Regarding data exchange functions on the cloud service, the use of traditional bulletin and file
style will be envisaged, also to be considered is the exchange of small files such as SYNOP,
TEMP, etc.
For large volume files such as satellite and NWP products, the cloud service plans to offer
processing services such as picking up a segmented area image, NWP viewer, etc.
These services, based on Web architectures and cloud computing, will develop an
understanding of WIS 2.0, and contribute to smooth migration from current the WIS
framework to WIS 2.0 for GISC Tokyo's AoR users.
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Open Access to the GTS (Open-GTS)
Introduction
Currently, oceanographic and marine meteorological data is distributed globally to forecast
centres, and other operational data users. This is done using the WMO Global
Telecommunication System (GTS). The availability of real-time data is crucial for forecasters,
emergency managers and other scientific purposes. The format of choice for distribution on the
GTS is BUFR, which is a table-driven binary format that has very rarely been utilized in
research oceanography. This format requirement becomes an imposing barrier for distributing
and accessing data via the GTS.
The goal of the Open Access to the GTS (Open-GTS) project is to develop and implement
improved methodologies for distribution and access of near-real time ocean and marine
meteorological data through the GTS. As the Open-GTS project workflow embraces several of
the WIS 2.0 principles, it seems highly compatible as a WIS 2.0 demonstration project.
The project has been developed and supported by the GOOS Observations Coordination
Group (OCG).
Project description
As mentioned, there are two facets to the Open-GTS Project: data distribution and data
access. For data distribution, the Open-GTS project leverages an open source tool called
ERDDAP to connect data producers with National Data Centres (NDC). The benefit of this
connection is that data producers can work in the data formats they are most used to, with the
main requirement being that the data is served by ERDDAP and contains sufficient
metadata. The NDC will then harvest the data in whatever format they prefer, encode that
data into BUFR using standard templates, and distribute those messages via the GTS.
For accessing data from the GTS, the workflow is reversed. NDC’s will harvest the data from
the GTS using their connection to the WIS, decode the BUFR messages, save the data in a
consumable format and load the data into ERDDAP. It is also possible to push the data into
ERDDAP directly as part of the decode process, thereby skipping the need to create
intermediate files. Once in ERDDAP, data consumers are free to access and use the data in a
variety of formats, ensuring that they will be able to use the data of the clients they are most
familiar with, without being burdened by the cumbersome process of reformatting BUFR data.
It is worth noting that the ERDDAP data platform also supports federation, thereby creating
easy access to distributed datasets as well. This capability ensures that data consumers who
may not have a direct connection to the WIS would still be able to access and use the nearreal time data.
Global Cryosphere Watch
Introduction
The World Meteorological Organization's Global Cryosphere Watch (GCW) is a mechanism for
supporting all key cryospheric in-situ and remote sensing observations, and it facilitates the
provision of authoritative data, information, and analyses on the state of the cryosphere.
To achieve this, a real-time and long-time series of data and products will have to be made
available to all consumers. Data and products are made by NMHSs and other operational and
scientific communities. The latter two often have limited resources, relying on a variety of data
management approaches, quite different from those of the WMO community. GCW is
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establishing a link between these communities through WIS and WIGOS. In order to
successfully implement GCW, barriers between communities need to be lowered.
Project description
The GCW Data Management is a metadata-driven service-oriented approach. GCW data
management is based on the FAIR guiding principles and aligns well with the WIS principles.
It follows a metadata-driven approach where datasets are documented by standardised
discovery metadata that are exchanged through standardised Web services. The GCW Data
Portal can interface with scientific and other data providers with WMO specific interfaces like
real-time exchange through WMO GTS. For all other purposes, the Internet is used as the
communications network. A critical component of the discovery metadata exchanged is the
application of a standardised semantic annotation of data and interfaces, for example using
ontologies as well as linkages between datasets and additional information useful to fully
understand a dataset (e.g. WIGOS information).
WMO Hydrology Observing System
Introduction
In hydrology, the numerous and varied activities and applications have led to widespread
heterogeneity in resources and procedures, which has hindered cooperation among the
different actors and stakeholders. The goal of the WHOS is to fully implement the concepts of:
Water Data Catalogue by federating heterogeneous data providers and publishing a number of
interfaces in support of an advanced data discovery and access; Water Data as a service by a
broker mediating data formats and services in support of interoperability between data
providers and users; Enriching Water Data by appropriate hydrological attributes which make
data discoverable according to a plethora of operational and scientific purposes; and
Community for Water Data and Tools by removing the digital divide in hydrology with the aim
of building a community interacting with the offered architectural functionalities.
Project description
WHOS can be defined as a collection of components that work together to store, index, access
and distribute hydrological information. WHOS is built around seven fundamental components:
(1) data, (2) format, (3) service, (4) mediator, (5) broker, (6) ontology and (7) client. WHOS
defines a new paradigm in hydrology: a “datagram” reshaping specific data exchange using all
these seven components.
The WHOS components enable the linkage of service providers with service consumers. In
particular, the catalogue services facilitate the discovery of data sources, while the mediator
and broker components facilitate the connection to data services for its request and access.
When data providers are harvested by WHOS, data services are included in the registry. When
data users search for available services of interest, WHOS improves data discovery and access
with advanced interoperability, where each single component serves an important role in the
designed architecture. Accordingly, data providers and users play the primary role in the
exchange of information and in the development of a distributed knowledge base having large
volumes of hydrological data in a federated architecture for e-monitoring.
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Discovery Metadata exchange and harvesting
Introduction
Discovery in the WMO Information System (WIS) 1.0 is comprised of WMO Core Metadata
Profile, as well as Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH) for
harvesting and Search/Retrieval via URL (SRU) for search.
To lower the barrier to the discovery of WIS resources, this project will test and evaluate
current standards and mechanisms for metadata, search, and harvesting. Using principles of
linked data, resource-oriented architecture and Representational State Transfer (REST), this
project will attempt to demonstrate ease of use for WIS 2.0 stakeholders as well as mass
market integration (web search engines, etc.).
Project description
This project aims to experiment implementing WMO discovery metadata as using the OGC API
- Records draft standard (see https://ogcapi.ogc.org/records/ ). This project will also
experiment actionable linkages with demonstration project 1 (AMQP/MQTT), search/access of
collections of variables of NWP data, as well as enabling search capability against WIS 2.0
topics.

EUMETNET Supplementary Observations Data-Hub (E-SOH)
Introduction
A range of user needs, particularly those associated with short-range forecasting and
nowcasting, require access to higher spatial and temporal resolution observations data than
are currently being exchanged. NMHS observing systems are generating some of the data that
are needed but barriers prevent these from being exchanged. NMHSs resource constraints
mean that further expansions to the networks to meet high resolution needs will be very
difficult, so instead, relationships are being developed with 3rd parties who can offer
meteorological observations data, such as the Hydrological community and operators of lowcost Automatic Weather Stations (AWS). Mechanisms are required to collect, process and
provide access to these data according to the data policies agreed.
Project description
EUMETNET has initiated an activity under its Observations Capability Area to consider the
benefits of building a ‘Supplementary Observations Data-Hub’ which would be designed to
receive, process and make available these additional observations in real time. The focus
initially will be on enabling the exchange of as much data as possible from NMHS operated land
surface AWSs and gaining access to additional rain gauge data.
This type of data hub is nothing new, with several having been deployed within EUMETNET
already. What makes it a potential WIS demonstration project is the fact that it is expected to
be deployed on cloud infrastructure(s) and would include functionality to make the data
available in a ‘federated’ manner, using web-based services to support machine-to-machine
API based interfaces. It is anticipated that the system will also generate BUFR message to
exchange unrestricted data over the GTS when possible.
The project is currently in its initial stages, focusing on better defining the requirements of
EUMETNET Members and undertaking a Scoping Study, identify existing systems and WIS2.0
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compliant data standards that could be used to build the E-SOH. Consideration will be given to
both centralised and distributed architectural designs.

GISC Beijing Web services catalogue project
Introduction
WIS 2.0 Functional Architecture requires to:
-

“Maintain and expose Catalogue of services and information”, containing metadata
that describes both data and the services provided to access that data, via APIs, file
download, etc.

-

“Interoperate with other information systems”, particularly with the World Wide
Web, ensuring the Web services can be indexed and discoverable by commercial
search engines.

Project description
The project aims to design metadata for WEB services and APIs and implement a Catalogue of
services as a portal website. Service providers can publish their services as service metadata
records, describing APIs, data and how to access them. Each service metadata is published to
Web with accessible URLs. Service users can discover their interested services, either via the
Catalogue portal or by commercial search engines. As a pilot project, several services covering
GISC Beijing AoR members will be implemented and published.
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GISC Implementation and Operation Costing estimate
Introduction
The WMO Information System 2.0 (WIS 2.0) functional architecture confirms the central role of
the Global Information System Centers (GISCs) and requires an adaptation and upgrade of
their systems and services to fulfil WIS 2.0 requirements.
The costs that the GISCs are going to incur due to the implementation of WIS 2.0 are an
important factor in the decisions that Executive Council has to make to approve the
implementation plan and the proposed functional architecture.
The Standing Committee on Information Management and Technology (SC-IMT) requested the
Task Team on GISC (TT-GISC) to provide cost estimates for the implementation and operation
of a WIS 2.0 compliant GISC. TT-GISC has been established by SC-IMT in the Expert Team on
Operations and Monitoring with the purpose to coordinate GISC operations and implement the
changes required in the evolution of WIS. TT-GISC comprises representatives from all the 15
operational GISCs.
WIS 2.0 architecture is currently defined only at a functional level and does not provide
sufficient details for a precise costing estimate derived from a design-led approach. However, it
provides enough information to develop a top-down cost estimate with indicative costs useful
for budget estimates and to prepare the GISC centres in the planning for WIS 2.0
implementation during their budget cycles.
The elements that SC-IMT has highlighted to the GISCs in requiring the cost estimate are
(1)

The WIS 2.0 functional architecture that describes the scope of a WIS 2.0-compliant
GISC

(2)

The experience from establishing and operating the first generation of GISCs

(3)

An understanding of the technologies and implementation patterns that may be used in
WIS 2.0 - many of which are familiar as they are frequently used in our domestic
systems

The following questionnaire has been submitted to the GISC representatives in TT-GISC to
gather the indicative implementation and operating costs for WIS 2.0 compliant GISCs.
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Analysis
The answers to the questionnaire have been collected by WMO Secretariat and anonymised to
avoid publication of sensitive budgetary information.
The assumptions underlying the costing exercise are the following:
(1)

Functional requirements on the GISC network remain broadly similar, i.e. the basic
functions remain the same.

(2)

Reliance of WIS 2.0 on open standards and industry best practice means that technology
components will readily be available off the shelf (either from commercial vendors or as
open source) leading to lower unit costs for these components.

(3)

Collective delivery of WIS 2.0 functions means that every GISC does not need to provide
all functions. The overall architecture will ensure global and regional resilient delivery of
functions. This means that individual GISCs may offer fewer functions and services.
Simplification at the GISC level should lead to reduction in costs.

(4)

WIS 2.0 places more emphasis on the provision of support by GISCs to Centers in their
Area of Responsibility (i.e. a capacity development role), which may lead to an increase
in costs for aspects such as training.

Nine responses to the costing questionnaire were received from the fifteen GISCs. A summary
of the questionnaire responses and conclusions are provided below. Note that durations are
rounded to the nearest month, operating costs are for 12-months, and currency values are
converted to CHF16 and rounded to the nearest thousand.
Parallel running
Parallel running of current generation and WIS 2.0 compliant GISC functions will support
smooth migration of affiliated WIS Centers.

16

Conversion rates (12-Oct, from Google search) – US$ 1:CHF 0.910900, EUR 1:CHF 1.075095
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Members estimate the duration of parallel running to vary from 2 to 48 months (average 19,
standard deviation 15). Extended periods of parallel running correlate to an increase in costs
during the implementation phase.
Even if the extreme responses are ignored, +/- 1 standard deviation still gives a difference of
2.5 years in the duration of parallel running, suggesting that there is a considerable variation
in approach between GISCs. An important aspect of the WIS 2.0 implementation will be to
support GISCs and their affiliated WIS Centers complete the migration to WIS 2.0. Guidance
material will need to be produced to help with this aspect and should lead to the refinement of
estimates for the duration of parallel running and adoption of a more uniform approach among
GISCs.
Hardware Infrastructure
Hardware costs for the implementation phase range from CHF 0K to CHF 184K (average CHF
128K, range CHF 184K, standard deviation CHF 56K). These costs include infrastructure
design, purchase of new servers and their commissioning. In cases where hardware is
procured as part of a managed service, parallel running of duplicate systems leads to increased
costs. IT systems such as GISCs require periodic replacement of infrastructure as part of a
lifecycle maintenance plan. We expect that the cost to procure new servers for GISCs would be
incurred irrespective of the move to WIS 2.0; this move simply provides an opportune moment
to undertake the hardware refresh. Furthermore, the majority of responses that provided a
cost comparison indicated that new hardware costs would be the same or less than for the
current generation of GISCs.
Hardware costs for the operation phase range from CHF 0K to CHF 118K (average CHF 31K,
range CHF 118K, standard deviation CHF 36K). On average, this is 24% of the hardware
implementation costs. Again, the majority of responses indicate that costs would be the same
or less than for the current GISCs. Higher infrastructure operating costs are seen where
Members procure a managed infrastructure service from a vendor resulting in ongoing
operational expenditure instead of up-front capital expenditure to purchase hardware during
the implementation phase.
Note that the questionnaire return indicating zero cost stated that no hardware changes are
expected to support the migration to WIS 2.0.
Telecommunications/Networking
Telecommunications/networking costs for WIS 2.0 operation vary significantly. Responses
range from CHF 5K to 537K (average CHF 135K, range CHF 532K, standard deviation CHF
166K). Such a large variation suggests that some Members may have included the all network
costs relating to international data sharing rather than only those specific to running a GISC.
However, 4 responses indicated the telecommunications / networking costs were identical to
existing costs; all these responses also indicated zero implementation cost suggesting that
continuity of existing services was deemed sufficient.
The remaining 5 responses indicated reduction in cost (average 52%, standard deviation
15%). Remarks suggest this is due to migration from private networks (e.g. AMDCN) to
Internet.
Telecommunications/networking costs for WIS 2.0 implementation were on average just 26%
of the operating costs. Remarks suggest that these implementation costs may include
provision of additional firewalls/cyber-security infrastructure or the need to run duplicate
network services during the period of parallel running.
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Software
Implementation costs for WIS 2.0 compliant software shows the largest variation in costs, with
responses ranging from CHF 5K to 859K (average CHF 276K, range CHF 854K, standard
deviation CHF 282K). Note that the questionnaire asked for in-house software development
activities to be included in this cost category.
The variation in software implementation costs will be due to different approaches taken by the
GISCs:
•
High cost would be expected where the GISC software is developed in-house or
bespoke software is commissioned from a third party.
•

Medium cost would be expected where either (a) Members work with a software
vendor to co-develop a solution that can then be marketed by the vendor, or
(b) Members seek to extend the existing GISC software to add new functions and
modules.

•

Low cost would be expected where Members seek to re-use or adapt open source
GISC solutions developed by other Members for the benefit of the WMO community.

In the 'high cost' case, one response stated that they would expect software implementation
costs to be shared among several Members working collaboratively to develop a solution. This
mode of collaborative development has proven to work for the current generation of GISC
software.
There is significant uncertainty regarding software implementation costs in the high- and
medium-cost cases. Estimates are based on the previous costs incurred during the
development the current versions of GISC software and an understanding of the likely relative
complexity of WIS 2.0 compliant GISC software in comparison. As the WIS 2.0 architecture
and design is developed, cost estimates for software solutions will easier to determine.
However, without progressing into the implementation phase of WIS 2.0, the resources
required to develop the architecture and design of WIS 2.0 are not available.
The average software cost for the operation of a WIS 2.0 compliant GISCs was just 17% of the
average cost for software implementation. This includes components such as software licenses,
support and maintenance. Responses ranged from CHF 5K to 140K (average CHF 47K, range
CHF 135K, standard deviation CHF 46K).
Human Resources
Staff costs to operate a WIS 2.0 compliant GISC were estimated to be the same as for current
GISCs, ranging from 2 to 8 full-time equivalent staff (FTE). The difference may be accounted
for when considering the need to staff a 24x7 roster of two staff on shift. There were two
exceptions who predicted a reduction of approximately 30%.
Staff costs for implementing WIS 2.0 compliant GISCs were typically 2 FTE for the duration of
the parallel running; likely attributable to the need to run and manage the two systems in
parallel.
Note that responses to the questionnaire gave staff costs in mixture of financial terms (CHF)
and staff numbers (FTE). This made comparison of responses more difficult and meant that
staff costs could not be included in the total cost summaries.
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Total costs
Estimates of the total cost to implement a WIS 2.0 compliant GISC range from CHF 14K to CHF
967K (average CHF 379K, range CHF 953K, standard deviation CHF 305K) - a very large
range. The largest (and most widely varying) cost component is software implementation. This
can be expected due to (i) the lack of architecture and design against which to establish a
bottom up cost estimate, and (ii) the variation in approach for how Members will acquire their
WIS 2 compliant GISC software (see above for more details).
Given the very broad range in answers, the range of +/- 1 standard deviation from average
may be more useful for budgetary estimates: CHF 74K to CHF 684K.
Total operating costs, excluding staff costs, range from CHF 14K to CHF 585K (average CHF
194K, range CHF 571K, standard deviation 167K). The variation in costs relate to use of a
managed hardware service (with on-going operational expenditure) and possible inclusion of
all telecommunications/network costs for all international data exchange rather than those
required only to operate the GISC. However, even given the variation, Members indicated that
operating costs would be the same or less than the operating costs for their current GISCs.
Members provided a fairly uniform response for staff costs. An additional 2 FTE are required
throughout the duration of any parallel running. Staff costs for operation of a WIS 2.0
compliant GISC would be broadly similar to their current GISC.
____________
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RECOMMENDATIONS OF THE HYDROLOGICAL COORDINATION PANEL (HCP)
Recommendations emanating from HCP-1
(extract from the Final report of the First Meeting of the Hydrological Coordination Panel,
Geneva, 2-6 December 2019)
#

Recommendations

Addressed
to:

3

The HCP recommends to the presidents and vice-presidents
of TCs to ensure an adequate representation of hydrological
expertise in subsidiary bodies of the respective TCs.

PTC

5

The HCP recommends to transfer the responsibilities
for the implementation of CHy activities under the
major hydrological initiatives (Resolution 25 (Cg-18))
to the various bodies indicated in Table 1 below.

INFCOM
SERCOM

6

The HCP recommends to INFCOM that an expert
representing the World Water Data Initiative (WWDI) be
included in the membership of the proposed Study Group
on Emerging Data Issues and Data Policy and that he/she
be also involved in the preparation of WMO data conference
scheduled in late 2020.

INFCOM

7

The HCP recommends to include hydrology representation
in the proposed Study Group on Cryosphere, recognizing
the role of cryosphere for the achievement of the WMO
eight Long-term ambitions in hydrology.

INFCOM

14

The HCP recommends that an Expert Team on Hydrometry
be established under INFCOM SC Earth Observing Systems
and Monitoring Network and SC Measurements, Traceability
and Instrumentation to deal with the relevant activities, as
identified in Annex 5.

INFCOM

15

The HCP recommends to SERCOM that the candidates with
hydrology background be given priority in the election of
the vice-president post left vacant by the appointment of
Mr Shun to the Secretariat, as per Rules of Procedures
para. 3.5.

SERCOM
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Table 1:

Recommendations of HCP-1 (2-6 December 2019) on the carry-over of
hydrological activities,
in line with Annex 2 to Resolution 5 EC-71

Activity

Recommendations and Planned
Actions

1

Normative materials - QMF-H

1.1

QMF-H

1.2

1.3

1.4

1.5

Recommended
Recipient
(in addition to
Transition
Team)

To maintain consistency with materials
used within NHS operational structures,
the HCP recommends that the WMO
QMF-H descriptor be maintained. The
HCP requests that SERCOM and INFCOM
maintain the spirit of the peer-review
process that followed from Resolution 1,
CHy-XIII and adapt it to reflect the new
WMO structure in order to preserve the
hydrological value chain. This should be
accomplished by the end of 2020.

EC, SERCOM
INFCOM

Maintain the group that is currently
updating Technical Regulations,
Hydrology, Vol. III (WMO-No. 49) under
the interim supervision of the HCP (Jan
Danhelka and Harry Dixon) and, because
of the cross-cutting nature of the
Technical Regulations, ask the group to
make recommendations regarding how
normative materials for hydrology should
be maintained under the new WMO
structure.

TCC

Manual on Stream
Gauging (WMO-No.
1044) – revised edition

Review and publish the updated Manual
on Stream Gauging (WMO-No. 1044) by
the end of 2020 under the SCMeasurements, Traceability and
Instrumentation.

INFCOM

Water Resources
Assessment guidance
material

Launch and maintain the Water
Resources Assessment webpage by the
end of 2020 under the leadership of SCHYD, with additional experts invited from
the SC Data Processing for Applied Earth
System Modelling and Prediction.

INFCOM and
SERCOM

Manual on Flood Risk
Mapping

Under the leadership of SC-HYD, finalize
and publish the Manual on Flood Risk
Mapping prior to Cg-Ext. in 2021,
through continuation of the existing
drafting team led by M. Uriburu Quirno.

SERCOM

Technical Regulations,
Hydrology, Vol. III
(WMO-No. 49)
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Recommendations and Planned
Actions

Recommended
Recipient
(in addition to
Transition
Team)

Under the leadership of the SC-HYD, and
in cooperation with relevant Regional
Associations (especially RA II), finalize
and publish the Guidelines for
Verification of Hydrological Forecasts
based on the comments already provided
by peer-reviewers prior to Cg-Ext. in
2021. Lead: Narendra Tuteja.

SERCOM and RAs

Seasonal Hydrological
Prediction Guidelines
(including sub-seasonal
and seasonal
hydrological
verification)

Under the leadership of the SC-HYD, and
in cooperation with relevant Regional
Associations, finalize and publish the
Seasonal Hydrological Prediction
Guidelines (which includes consideration
of sub-seasonal and seasonal
hydrological verification) based on the
comments already provided by peerreviewers before Cg-Ext. in 2021.
Lead: Narendra Tuteja.

SERCOM and RAs

Downscaling Guidelines

The HCP recommends that the content of
the downscaling guidelines be integrated
into existing and appropriate activities
within SERCOM.

SERCOM

Under coordination of Vice-President,
INFCOM (S. Pecora), explore where and
how WMO could cooperate with UNESCOIHP and ISO in identifying ways of
supporting Members in the measurement
of sediment transport. Report to the
Hydrological Assembly in 2021 and at
the TC session in 2022.

INFCOM, RAs

Activity

1.6

1.7

1.8

1.9

Guidelines for
Verification of
Hydrological Forecasts

Normative materials
and training on
Sediment Transport
Measurements and
assessment (suspended
and bedload)
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Activity

Recommendations and Planned
Actions

Recommended
Recipient
(in addition to
Transition
Team)

2

Assessment of the performance of flow measurement instruments and
techniques

2.1

Project X

Implementation of the current Project X
workplan should be finalized by Cg-Ext.
in 2021 under the leadership of SCMeasurements, Traceability and
Instrumentation. Results and a future
proposed workplan should be presented
to the Hydrological Assembly at Cg-Ext.
in order that Members can ensure that
the project meets their current needs
and affords the opportunity to enhance
their future involvement.

INFCOM

HCP recommends to the Hydrological
Assembly to consider incorporation of
RAs representatives in an Expert Team
on Hydrometry (see Recommendation 14
in Annex 4).
3

The Global Hydrometry Support Facility (HydroHub)

3.1

HydroHub

The HCP recommends the following
actions with respect to the HydroHub (in
line with the CHy-15 Resolution 4
establishing the working structure of
HydroHub):
• The HydroHub Advisory Council (AC)
should continue to oversee
implementation of the current HydroHub
workplan, reporting results and future
proposed activities to the Hydrological
Assembly at Cg-Ext. in 2021;
• The HydroHub Advisory Council should
liaise with the INFCOM and RAs on the
best way to support new and continuing
HYCOS projects under the new WHYCOS
Operating Plan;
• The HydroHub Advisory Council should
liaise with INFCOM and the Research
Board on the best way to integrate
HydroHub innovation components with
INFCOM and Research Board activities;
• The Hydrological Assembly should make
recommendations to Congress regarding

INFCOM,
Hydrological
Assembly, RB
and RAs
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Activity

Recommendations and Planned
Actions

Recommended
Recipient
(in addition to
Transition
Team)

future workplans and membership of the
Advisory Council;
The HCP should regularly review the
engagement of external partners (e.g.,
UNESCO/IHP, FAO, IAHS, etc.) with
HydroHub activities and make
recommendations on the HydroHub AC
as to how these engagements should be
improved.
4

Hydrological data operations and management

4.1

WHOS

4.2

4.3

4.4

4.5

Networks

Heritage Stations

WIS/WIGOS

GDPFS

SC-Information Management and
Technology should form a WHOS expert
team to carry out the WHOS
Implementation Plan, presenting progress
to sessions of the Hydrological Assembly.
The HCP notes that close attention be
paid to ensuring close links to WIS and
OSCAR.

INFCOM

HCP recommends that the Guidance on
Hydrometric Network Design be finalized
by the end of 2021 under the leadership
of SC-Observing Systems and Monitoring
Networks under the lead of the Expert
Team on Hydrometry (see
Recommendation 14 in Annex 4).

INFCOM

HCP recommends that SC- Observing
Systems and Monitoring Networks extend
the Long-term Observing Stations (i.e.
centennial stations) recognition
mechanism to incorporate long-term
hydrological stations by Cg-Ext. in 2021
and present this new opportunity to
Members at the Hydrological Assembly.

INFCOM

The HCP recommends that Vice-President
of INFCOM (S. Pecora) ensures that the
maintenance and further development of
the WaterML suite is included in the SCInformation Management and Technology
terms of reference, building on long-term
cooperation between WMO and OGC
through the HDWG.

INFCOM

The HCP recommends that SC Data
Processing for Applied Earth System
Modelling and Prediction, in cooperation
with SC-HYD, further develop the

INFCOM and
SERCOM
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Activity

Recommendations and Planned
Actions

Recommended
Recipient
(in addition to
Transition
Team)

concept of hydrological centres in GDPFS
(taking into account existing and agreed
materials, such as material developed by
the previous CHy expert on hydrological
aspects of GDPFS, template agreement
for the establishment of regional FFGS
centres, criteria for designation of RTCs
and RCCs, etc.) and present possible
options to the Hydrological Assembly to
ensure such options meet the needs of
NHSs.
4.6

4.7

Data Centres

MCH

The HCP recommends that the SC Data
Processing for Applied Earth System
Modelling and Prediction in cooperation
with SC-HYD oversee the review of the
evolving role of existing hydrological
data centres (in fulfilment of the request
made by Cg-17 in paragraph 4.1.110)
and report findings to the Hydrological
Assembly at Cg-Ext. in 2021.

INFCOM and
SERCOM

The SC-Information Management and
Technology should carry forward
integration of MCH with the other data
management systems supported by
WMO, ensuring strong representation of
hydrological experts in this activity.

INFCOM

5

The WMO Flood Forecasting Initiative and hydrological contributions to
disaster risk management including flood (APFM) and drought (IDMP)

5.1

Community of Practice
(FFI CoP)

FFI-CoP should be launched at Cg-Ext. in
2021 under the leadership of SC-HYD.

SERCOM

5.2

Guidelines for the
assessment of national
capabilities and needs in
end-to-end early
warning systems for
flood forecasting

The existing Task Team to work under
the guidance of SC-HYD in cooperation
with SC-DRR until the assessment
guidelines are launched (planned for
2022 TCs meeting).

SERCOM

Inventory of
operational platforms
and models for flood
forecasting

The existing Task Team to continue with
the development and launch of the
inventory under the guidance of the SCHYD, in consultation with SC Data
Processing for Applied Earth System
Modelling and Prediction. The HCP
recommends that consideration should
be given to the possible inclusion to the

SERCOM

5.3
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Activity

Recommendations and Planned
Actions

Recommended
Recipient
(in addition to
Transition
Team)

inventory of the Analysis FFGS (AFFGS)
including its riverine and urban flooding
forecasting components; and inclusion,
among others, of DEWETRA, HEC suite,
HBV, etc. The HCP further recommends
that a replacement for H. Kim, who has
recently joined the Secretariat staff,
should be selected by the Task Team
among its members.
5.4

Integration of FFGS,
CIFI and SWFP into
MHEWS

The SC-HYD, in consultation with SCDRR, should ensure that integration of
FFGS/CIFI/SWFP is achieved and subprojects are supported with relevant
expertise. The Management Teams of
CIFI and SWFP should include a
representative nominated by SC-HYD.
The HCP recommends that the concept
document (Ref. Resolution 15 Cg-18),
including the vision and strategic plan to
be prepared by SERCOM for EC-73, is
developed jointly by SC-DRR and SCHYD, SC-MMO, SC-SWF and that in
future it be linked to the GDPFS.

SERCOM and
INFCOM

The HCP recommends that a framework
of practices and interoperability
guidelines, standards and protocols be
developed by SERCOM (SC-HYD, SCDRR, SC-MMO, SC-SWF) by SERCOM
session in 2022.
5.5

5.6

5.7

Flood Forecasting
Initiative Advisory
Group (FFI-AG)

The HCP recommends that SC-HYD, in
consultation with SC-DRR, review the
terms of reference and composition of
the FFI-AG and propose necessary
revisions that reflect both the new TC
structures and the MHEWS approach.

SERCOM

Contribution to the
catalogue of hazardous
events

The SC-DRR and SC-HYD should work
jointly on issues related to hydrological
hazards, particularly in developing future
hazard catalogues, and the Secretariat
should be directed to move quickly on
facilitating this need.

SERCOM

Applicability of CAP to
operational hydrology

The SC-HYD, in cooperation with SCDRR, should promote the use of CAP in

SERCOM and RAs
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Activity

Recommendations and Planned
Actions

Recommended
Recipient
(in addition to
Transition
Team)

hydrology as a contribution to MHEWS at
the regional and national level.
5.8

Associated Programme
on Flood Management
(APFM)

The SC-HYD, in consultation with SCDRR, should explore the opportunities to
link APFM to the WMO activities
regarding Public-Private Partnerships,
using the Support Based Partners
network as a good example.

SERCOM

The HCP recommends that Marcelo
Uriburu Quirno should replace H. Kim,
who has recently joined the Secretariat
staff, as HCP representative in the
Support Base Partner Forum.
5.9

Integrated Drought
Management
Programme (IDMP)

The SC-HYD, in consultation with SCAGR and SC-DRR should explore the
opportunities to link IDMP to the WMO
discussion regarding Public-Private
Partnerships, using the Support Based
Partner network as a good example. The
HCP recommends that Marcelo Uriburu
Quirno should replace H. Kim, who has
recently joined the Secretariat staff, as
HCP representative in the IDMP Advisory
Committee.
The HCP recommend that the SCs for
AGR, HYD, DRR and Climate develop the
Global Drought Indicator (GDI) as a joint
output. The HCP further recommends
that SC-HYD and SC-AGR explore the
development of a water scarcity indicator
as a contribution to GDI.
The HCP recommends that the SERCOM
takes into consideration the water-foodenergy nexus and ask SC-HYD and SCAGR to explore it, linking also to the
Study Group on Energy.

SERCOM and
Transition Team
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Activity

Recommendations and Planned
Actions

Recommended
Recipient
(in addition to
Transition
Team)

6

WMO Global Hydrological Status and Outlook System (HydroSOS)

6.1

HydroSOS

Given the cross-cutting nature of
HydroSOS (which technically spans both
TCs and includes implementation across
RAs) and in consideration of its being in
a pilot phase, the HCP strongly suggests
that it should oversee the activities of
the HydroSOS Task Team.
Accordingly, the HCP will monitor the
development of HydroSOS over the
initiative’s Pilot Phase and explore future
options for increasing the involvement of
the Regional Associations in relation to
the regional pilot projects and which
elements of HydroSOS require input
from the Technical Commissions.
The HydroSOS Task Team should
continue to oversee implementation of
the current HydroSOS workplan,
reporting results and future development
of HydroSOS including needs for
resources mobilization.
Harry Lins to develop a statement on the
definition of hydrological normal, to be
shared with HCP for use in HydroSOS, by
end of 2020 (see Decision 17 in Annex
3).

SERCOM
INFCOM
RAs
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Recommendations and Planned
Actions

Activity

Recommended
Recipient
(in addition to
Transition
Team)

7

Capacity-building in hydrology and water resources management

7.1

Strategy on Education
and Training for HWR
and the QMF–Hydrology

HCP recommends that the next
Hydrological Assembly continues
developing a WMO Strategy on education
and training in HWR, which includes:
-

Increased involvement of RAs;

-

Distance learning courses in
additional languages and regions
than the existing ones;

-

The adoption of Basic packages
(BIP-H) based on the work done in
the Myanmar project and
considering the already developed
work with UNESCO-IHP and IAHS;

-

Training on WHOS should be held
for all the RAs;

Hydrological
Assembly, RAs,
CDP

Training platform, certified courses on
hydrological forecasting tools, including
FFGS.
7.2

Dynamic Water
Resources Assessment
Tool (DWAT)

In coordination with initiative 1.4 (QMFH) on Water Resources Assessment, the
HCP requests that SC-HYD ensures
further development and foster
implementation of DWAT as a tool for
water management, and to expand
applications globally with collaboration
with all the RAs, covering also capacitybuilding activities.

Ras, SERCOM
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Activity

Recommendations and Planned
Actions

8

The World Water Data Initiative (WWDI)

8.1

Review and endorse the
WWDI work plan

Recommended
Recipient
(in addition to
Transition
Team)

The HCP recommends that the Study
Group - Data Issues and Policies include
hydrological data and the WWDI in its
terms of reference.
The Hydrological Assembly should make
recommendations to Congress regarding
future workplans and membership of the
WWDI Steering Committee.
The HCP recommends that there should
be a representative of the HCP on the
WWDI Steering Committee and decides
that this should be Silvana Alcoz.
________________

INFCOM
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PROGRESS AND PLAN ON REVIEWING THE ROLLING REVIEW OF
REQUIREMENTS IN LIGHT OF WMO’S EARTH SYSTEM APPROACH
References:
•

WMO-No. 1234, Vision for WMO Integrated Global Observing System in 2040,

•

WMO-No. 1225, WMO Strategic Plan 2020-2023,

•

WMO-No. 1251, Abridged Preliminary Report of the First Session of the Technical
Commissions of INFCOM and SERCOM,

•

Final report of the Fourth Session of the Commission for Basic Systems Inter
Programme Expert Team on Observing System Design and Evolution, Geneva,
Switzerland, 12-13 December 2019,

•

Final report, Scoping Workshop on Future Activities to Assess Impact of Various
Observing Systems on Earth System Prediction (ESP-Obs-Impact),
Geneva, 9-11 December 2019,

•

The Rolling Review of Requirements webpage.

Introduction
In June 2019, the World Meteorological Congress adopted Resolution 1 (Cg-18) — WMO
Strategic Plan. In the plan, Strategic Objective 2.1 calls for optimizing the acquisition of Earth
system observation data through the WMO Integrated Global Observing System (WIGOS). All
in-situ and space-based observing programmes of WMO are being consolidated in a single
integrated system, the WIGOS, which will be operational in 2020. Worldwide implementation
of WMO standards, principles and tools will enable Members to optimize their observing
networks. It will allow Members to leverage observing systems operated by all relevant
government agencies, research entities, non-profit organizations and private companies,
including also non-traditional data acquisition vehicles such as crowd sourcing and the Internet
of Things. Also, long-term outcome is an integrated Earth system observational network
increasingly automated and optimized to ensure effective global coverage. High quality fit-forpurpose traceable measurements feeding a continuous global data exchange underpinned by
data management and data processing mechanisms.
In addition, Congress also adopted Resolution 38 (Cg-18) — Vision for the WMO Integrated
Global Observing System in 2040, which is fostering WMO’s Earth System approach aligned
with evolving user requirements and advancement of observing technology, together with
foreseen increased role of the private sector and third parties to provide the observational data
required so that Members continue to create and enhance socio economic benefits to society
as per their mandate.
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The WMO [Observational] Rolling Review of Requirements (RRR) is a process to assess
observational user requirements and observation gaps in the context of the evolving user
needs of WMO Application Areas. The goal is to provide high-level guidance to Members and
partner organizations to evolve their observing systems towards the WIGOS Vision in 2040.
The RRR provides the following deliverables:
•

Documentation of observational user requirements for WMO Application Areas;

•

Assessment of Capabilities of observing systems and their adequacy to address
user requirements;

•

Gap analysis and critical review of observation capabilities;

•

Evolution of Technical Regulations as needed;

•

High-level guidance provided to Members and partner Organizations.

The Rolling Review of Requirements (RRR) currently only applies to the need of
observations in support of WMO Application Areas (figure 1.). It is technically regulated
according to the provisions provided in the Manual on WIGOS under paragraph 2.4 User
Requirements and Appendix 2.3. In particular, paragraph 2.2.4 states:
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.
The following WMO Webpage provides further information on the RRR, including links to
WIGOS Vision 2040, OSCAR Database, and Statements of Guidance17 of WMO Application
Areas:
https://community.wmo.int/rolling-review-requirements-process

Figure 1: Layers of requirements in the value chain.
The RRR and its processes are also described in detail in a document available from the WMO
website.

17

Statement of Guidance provides a gap analysis with recommendations on how to address the gaps for each
application area
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With WMO’s Earth System approach and consideration of evolving user requirements,
increased role of the private sector, and evolution of observing technology as outlined
in WIGOS Vision 2040, the Rolling Review of Requirements and its processes its needs
to be reviewed. Given this significant new context, certain shortcomings of the
current RRR process have come to light:
(i)

WMO Earth System approach not fully considered: Requirements specific to
Earth System monitoring and prediction are not directly taken into account. This
is particularly true for observational user requirements at the interface of Earth
System domains (e.g. fluxes).

(ii)

The currently defined Application Areas are mostly NMHS centric, and lacks those
applications that may be delivered by other government entities and partners,
including in the academic community and the private sector, through WMO Public
Private Engagement and consistently with the Geneva Declaration 202018.

(iii)

The RRR does not fully consider the complexity of the value chain (figure 1.). For
example, it is difficult to reflect how in situ observations are used by satellite
products, whether for validation or for products mixing in situ and satellite
observations. Also, connection to the WMO Information System (WIS) in relation
to improving data availability and exchange is not part of the current RRR.

(iv)

Regional requirements are not recorded (whether by Regional Association, subregion, or climate zone).

(v)

Some Application Areas are better covered in RRR than others; and in some
instances, observational user requirements or are simply not recorded in OSCAR
Database or are outdated (e.g. ocean observations for NWP). Similarly, some
Statements of Guidance of Application Areas have not been developed or are
outdated. If the lack of engagement is due to shortcomings in the RRR process,
these will need to be addressed through its review.

(vi)

In some instances, it is technically difficult to reflect observational user
requirements in OSCAR/Requirements due to specific nature of some Application
Areas. This is particularly the case for hydrology19.

(vii) Some Application Areas are relatively generic and cover a spectrum of activities
for which independent sets of observational user requirements can only be
derived if we consider sub-applications. For example, Ocean Applications cover
activities such as ocean mesoscale forecasting, wave modelling, Tsunami
monitoring, marine pollution forecasting, maritime safety services, etc. which are
quite different in nature. Similar can be said about how to treat cryosphere
requirements in the RRR process, which also serve a range of (sub)-applications.

18

Annex to Resolution 80 (Cg-18) - Declaration of the Eighteenth Word Meteorological Congress - Building
Community for Weather, Climate and Water Actions.

19

For example, hydrological in situ observations are very different from climate and weather in situ observations in
that climate and weather data are representative of a single point. For both surface-water (discharge) and
groundwater (pumping rates), the measurement, while taken at a point, is representative of an entire catchment
area or an aquifer and is this directly related to a measurement taken upstream or downstream or at other points
of the aquifer. Therefore, a gridded or areal map of discharge is a complex and difficult concept to fully
comprehend, especially across catchment boundaries. To define hydrological requirements at a global scale is not
straight forward. Recent experiences in implementing pilot demonstrations of WHOS at regional level seem to
indicate that the way forward could be to define either a set of regional requirements, or a set of “cases of
representative basin requirements”.
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Related planning activities under INFCOM
To address the required evolution of the RRR process, the Infrastructure Commission adopted
by correspondence in May 2020 Resolution 3 (INFCOM-1), tasking inter alia the Standing
Committee on Earth Observing Systems and Monitoring Networks (SC-ON) to provide the
following deliverables for the first Intersessional Period (2020-2021):
•

Principles and Plan for redesigned of RRR taking into account Earth System
Analysis, Prediction and Projection incl. plan for evolving the OSCAR/Requirements
database to take into account such requirements;

•

Results of NWP impact studies reviewed and new ones promoted with list of science
questions to address;

•

Observational user requirements and Statements of Guidance of Application Areas
updated;

•

Methodology and plan for coordinating activities regarding impact of obs. systems
on Earth System Analysis, Prediction and Projection; and

•

Methodology for assessment of impact per cost of observations.

In July 2020, the Management Group established a Joint Expert Team on Earth System Design
and Evolution (JET-EOSDE) under SC-ON, which is tasked in particular as part of its Terms of
Reference to address the above deliverables. The Team is chaired by Dr Erik Anderson
(ECMWF) and co-chaired by Dr Seiyoung Park (Rep. of Korea).
Chair and vice-chair of JET-EOSDE undertook initial thinking and planning (see annex) in
consultation with INFCOM experts and the Secretariat. This was based on recommendations of
the former Commission for Basic Systems (CBS) Inter Programme Expert Team on Observing
System Design and Evolution (IPET-OSDE), which had its fourth meeting from 12 to
13 December 2019, and the outcome of the Scoping Workshop on Future Activities to Assess
Impact of Various Observing Systems on Earth System Prediction, which met in Geneva (ESPObs-Impact), from 9 to 11 December 2019 (recommendations of the workshop are provided in
the annex).
This effort resulted in proposing some principles to be considered when updating the Rolling
Review of Requirements process to take into account WMO’s Earth System approach and
provide the mechanisms to develop technical regulation and guidance to Members to evolve
observing systems according to WIGOS Vision 2040.
JET-EOSDE will review initial ideas and principles, including recommendations of the ESP-ObsImpact scoping workshop (Annex 1) for an evolved RRR process. This will have implications
on:
•

How RRR is regulated in the Manual on WIGOS,

•

What guidance ought to be updated (e.g. observing network design principles) or
developed,

•

Updating documentation and webpages on RRR processes,

•

Evolving WIGOS tools20 and the OSCAR Platform and/or develop new tools for RRR
process, and in particular:

RRR process is deeply dependant on WIGOS tools, including OSCAR/Requirements, OSCAR/Space,
OSCAR/Surface and WIGOS Data Quality Monitoring System (WDQMS). It will be critical to ensure their
maintenance & sustainability, and their evolution while the RRR process is evolving.

20
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•

(a)

How observational user requirements are collected and recorded,

(b)

How OSCAR and the WIGOS Data Quality Monitoring System complement
each other to provide information on observational gaps and data availability,

(c)

How information on the impact of various observing systems can be recorded
and made available,

(d)

How information on cost of technology can be recorded and made available
(JET-EOSDE providing support an requirements, but not directly responsible
for implementation),

Revisiting the list of Application Areas, and whether/how they could be prioritized,
grouped or combined.

Planned activities include for example:
•

Review the list of WMO Application Areas in order to align RRR with WMO’s mandate
to respond to societal needs in weather, water, climate, ocean, environment and
cryosphere,

•

Work with experts in each Application Area to adjust database and methodology
(e.g. for consideration of multiple time scales) and update the observational user
requirements recorded in OSCAR,

•

Look at specific seamless prediction requirements (across applications contributing
to global earth prediction systems, and across temporal scales) and define how
such requirements can be considered in the Rolling Review of Requirements
framework,

•

Developing recommendations and guidance on how to improve data availability and
data exchange using the WMO Information System (WIS),

•

Investigate and provide recommendations on how to better consider regional user
requirements, and different use cases, i.e. forecasting, monitoring, direct use by
services, research and policy uses,

•

Work with Members and other relevant partners (e.g. Space Agencies) and groups
(e.g. CGMS, CEOS) to make sure that the capabilities of surface- and space-based
observing systems as recorded in OSCAR/Surface and OSCAR/Space reflect the
reality of the observing systems implemented and operated by Members (JETEOSDE will provide support for this activity in particular in terms of defining the
requirements; implementation and operations will lie with the ET-WT and the
Regional WIGOS Centres).

Also, the 7th WMO International Workshop on the Impact of Various Observing Systems on
NWP will take place virtually from 30 November to 3 December 2020 and will contribute to
providing input to the activity for evolving the RRR process. The workshop will be reviewing
results of impact studies and promoting new ones as necessary, paying particular attention to
the requirements for seamless prediction and high impact weather and climate prediction, and
propose list of science questions to be addressed (also in consultation with the Research
Board).
__________
Annex: 1
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Annex
Recommendations of the Scoping Workshop on Future Activities to
Assess Impact of Various Observing Systems on Earth System Prediction,
Geneva, 9-11 December 2019
Note: Post meeting additions added in brackets.
The Workshop made the following recommendations:
(1)

Earth System Prediction (ESP) needs to be defined (Secretariat to propose).

(2)

Review the RRR process and workflows to fully adopt the ESP approach. Take
advantage of the WMO new structure. (Closer connection across domains, and close
coordination with GDPFS).

(3)

Provide forums & platform for overarching exchange and coordination of observation
impact assessment, co-design, across domains, and across application areas.

(4)

Determine the key outcome, the key measure of success for each application (or
domain). These will inform the choice of metric to use in observation impact
assessments. The choice of metric needs to be communicated and used consistently
across communities.

(5)

Exploit the opportunities emerging from the WMO new structure. Ensure ESP
observation impact assessment is duly reflected in the new structure, and in the
work program of the new commission (INFCOM).

(6)

Ensure WMO guidance, planning processes for ESP are fast and dynamic, to remain
up-to-date and relevant for Members and partner organizations.

(7)

Facilitate coordination of Impact assessment studies.

(8)

Need to develop standards and best practices, guidance, incl. to decision makers
with caveats. Develop guidance on how to use different impact study tools:
•

"Methodology" workshop could be considered.

(9)

Need to communicate with PoCs and the community and provide proper platform for
that including webinars, web platform.

(10)

Data policy issue and working with the private sector needs to be addressed at Data
Conference in November 2020.

(11)

Need to promote convergence between the series of [Modelling, Forecasting and]
Data Assimilation Symposiums and the one of Impact of Observations workshops,
involving INFCOM and the Research Board.

(12)

Promote funding of impact assessment studies through WMO (IPET-OSDE-4 to
consider for INFCOM-1).

(13)

Collaboration with IOC through JCB offers [important new] opportunities.
__________
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PROGRESS AND PLAN REGARDING DEVELOPMENT OF HIGH-LEVEL GUIDANCE
TO MEMBERS ON THE EVOLUTION OF OBSERVING SYSTEMS DURING 20202023 IN RESPONSE TO WIGOS VISION 2040
References:
•

WMO-No. 1236, World Meteorological Congress: Abridged Final Report of the Eighteenth
Session. The report particularly includes:
o

Resolution 38, Vision for the WMO Integrated Global Observing System in 2040,

o

Resolution 40, Members Contribution to the Actions Specified in the Implementation
Plan for the Evolution of Global Observing Systems, in the Context of the Future
WMO Integrated Global Observing System Implementation Plan,

•

WMO No. 1234, Vision for WMO Integrated Global Observing System in 2040,

•

WMO-No. 1251, Abridged Preliminary Report of the First Session of the Technical
Commissions of INFCOM and SERCOM,

•

Final report of the Fourth Session of the Commission for Basic Systems Inter Programme
Expert Team on Observing System Design and Evolution, Geneva, Switzerland, 12-13
December 2019.

•

Document 4.1.1(1) of INFCOM Virtual Session, 9-13 November 2020 - Plan for the Initial
WIGOS Operational Phase 2020-2023.

Introduction
In June 2019, the World Meteorological Congress adopted Resolution 38 (Cg-18) - Vision for
the WMO Integrated Global Observing System in 2040. In doing so, Congress requested
Members to take into account the Vision for WIGOS in 2040 when planning the evolution of
their observing networks, and invited relevant international organizations and programmes to
take into account the Vision for WIGOS in 2040 when planning the evolution of their observing
networks.
Congress also requested the Infrastructure Commission to undertake the necessary planning
activities that will help Members and partner organizations respond to the Vision for WIGOS in
2040.
Related planning activities under INFCOM
In relation to Resolution 38 (Cg-18) and to address WMO Operating Plan Strategic Output
2.1.4, Response to the WIGOS Vision 2040 during 2020-2023, incl. consideration of Earth
System Prediction requirements and urban services, the Infrastructure Commission adopted by
correspondence in May 2020 Resolution 3 (INFCOM-1), which is inter alia tasking the Standing
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Committee on Earth Observing Systems and Monitoring Networks (SC-ON) to deliver such
response for the first Intersessional Period (2020-2021):
•

Corresponding INFCOM Work Plan;

•

Guidance to Members per assessment of RRR (gap analysis, impact studies) and of obs.
needs for urban services;

•

Updated guidance on Observing Network Design and outreach;

•

Strategy and guidance for urban observations; including assessment of last advances in
situ observations and end-user requirements analysis for urban observations.

In July 2020, the Management Group established a Joint Expert Team on Earth System Design
and Evolution (JET-EOSDE) under SC-ON, which is tasked in particular as part of its Terms of
Reference to address directly the first 3 deliverables above, and contribute and coordinate for
the next two. The Team is chaired by Dr Erik Andersson (ECMWF) and co-chaired by
Dr Seiyoung Park (Rep. of Korea).
Chair and vice-chair of JET-EOSDE undertook initial planning (see Annex 1) in consultation
with INFCOM experts and the Secretariat, and on the basis of recommendations of the former
Commission for Basic Systems (CBS) Inter Programme Expert Team on Observing System
Design and Evolution, which had its fourth meeting from 12 to 13 December 2019.
This effort resulted in the inclusion of the following key considerations in the Plan for the Initial
WIGOS Operational Phase 2020-2023 (WOP, see reference above):
•

Promote and highlight the WMO’s Earth system approach;

•

Have an integrated approach, and promote synergies across all WIGOS component
observing systems;

•

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

•

Foster a culture of compliance based on WIGOS Data Quality Monitoring System
(WDQMS) where Regional WIGOS Centres (RWCs) will play a key role (see section
5.2 of the WOP);

•

Align evolution of WIGOS with evolution of WIS (see 5.8 of the WOP);

•

Promote Capacity development tools (see section 6 of the WOP);

•

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;

•

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

•

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

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 to
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 actionable recommendations from the series of international
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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. A draft outline of the document is
provided in Annex 2.
________________
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Annex 1
INITIAL PLANNING FOR THE RESPONSE TO WIGOS VISION DURING THE PERIOD 2020-2023
No.

Deliverable

Activities

1

Plan for organizing future activities to
assess impact of various observing
systems on Earth System Prediction

• Scoping Workshop, Dec. 2019
• INFCOM-1: Establish SC-ON, adopt work
programme of Commission, and include relevant
activities
• INFCOM Management Group and SC-ON: Establish
Expert Team
• JET-EOSDE: Plan activities

2

Execute the Rolling Review of
Requirements process. Outputs will
include:
• Website (SoGs)
• OSCAR/Requirements
• OSCAR/Surface
• OSCAR/Space
• Specific document referred in the
Dynamic Guidance Document on
Evolution of Global Observing
Capabilities in Response to WIGOS
Vision 2040

• Secretariat to coordinate and monitor OSCAR
Database
• Application Area Points of Contact to (i) update
observational user requirements in OSCAR; and (ii)
conduct critical review and gap analysis for their
WMO Application Area and update the Statements
of Guidance taking into account the results of the
impact studies.
• Consolidate requirements into implementable
guidance for NMHS, especially for NWP and
Climate. weather, hydrology, cryosphere,
environment
• Review status of global climate observing systems
• OSCAR/Surface National Focal Points to keep
OSCAR/Surface content up to date with WIGOS
Metadata with assistance of Regional WIGOS
Centres
• WMO Space Programme to keep OSCAR/Space up
to date
• Regional WIGOS Centres to monitor quality of
WIGOS metadata in OSCAR/Surface

Time
frame
2019-2020

2020-2023

Responsible
Former CBS
SC-ON

AA PoCs
OSCAR NFPs
CGMS
SC-ON
JET-EOSDE
ET WT
ET-SSU
Secretariat
SG-OOIS
GCOS, GEO

INFCOM-1/INF. p. 189
No.

Deliverable

Activities
• Gap Analysis and Statement of Guidance,
Reporting to CEOS/CGMS for Physical Architecture
for Climate Monitoring from Space: Engagement
with CEOS/CGMS WG Climate (Res. 51 (Cg-18) to
identify and recommend on how to addressing key
gaps in the climate value chain from satellites to
decision-making
• Develop document with Risk analysis between
CGMS baseline and actual space-based observing
system component: Annual CGMS Risk Assessment
Workshop (Q1, 2020), CGMS-48, CEOS-SIT-35,
and CEOS Plenary.

Time
frame

Responsible
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No.

Deliverable

3

Review of the RRR in light of WMO’s
Earth System Approach

4

New or updated Technical Regulations
in particular for GBON and RBON,
GCOS Surface Reference Network,
Hydrology Networks (WMO–No. 1160,
WIGOS Manual)

Activities
• Review the list of WMO Application Areas in order
to align RRR with WMO’s mandate to respond to
societal needs in weather, water, climate,
environment and cryosphere. Identify Points of
Contact as needed.
• Working with experts in each Application Area to
adjust database and methodology (e.g. for
consideration of multiple time scales) and update
the observational user requirements recorded in
OSCAR;
• Look at specific seamless prediction requirements
(across applications contributing to global earth
prediction systems, and across temporal scales)
and define how such requirements can be
considered in the Rolling Review of Requirements
framework;
• Investigate and recommend on how to better
consider regional user requirements, and different
use cases, i.e. forecasting, monitoring, direct use
by services, research, policy.
• Regional WIGOS Centres using WIGOS tools (e.g.
WDQMS) working with Members and other relevant
partners (e.g. Space Agencies) and groups (e.g.
CGMS, CEOS) to make sure that the capabilities of
surface- and space-based observing systems as
recorded in OSCAR/Surface and OSCAR/Space and
reflect the reality of the observing systems
implemented and operated by Members
• GBON/RBON Workshop
• Meeting to develop plans and design of GCOS
Surface Reference Network
• Start implementation of pilot GSRN
• Delivery of advice and guidance from GRUAN

Time
frame
2020-2021

2020-2021

Responsible
SC-ON
JET-EOSDE
AA PoCs
RB
RAs
CGMS, CEOS
Members
SG-GCOS, GSC
SG-OOIS
SC-ESMP

SC-ON
SG-GBON
JET-EOSDE
SG-GCOS, GSC
TT-GSRN
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No.

5

6

7

8

Deliverable

Findings and recommendations from
the series of NWP impact of
observations workshops. Outputs will
include:
• Impact workshop report with
recommendation based on results
from past impact studies, and
proposed science questions and
impact studies to be conducted.
• Synthesis will be included in new
Dynamic Guidance Document on
Evolution of Global Observing
Capabilities in Response to WIGOS
Vision 2040
Recommendations to ensure all data
is discoverable, open and freely
accessible to all users[1].
Recommendations will be included in new
Dynamic Guidance Document on Evolution
of Global Observing Capabilities in
Response to WIGOS Vision 2040
Expansion of GBON network (e.g.
ocean and atmospheric CO2
observations). Output will be included in
WMO–No. 1160, WIGOS Manual, and new
Dynamic Guidance Document on Evolution
of Global Observing Capabilities in
Response to WIGOS Vision 2040
New or updated guidance material in
particular for GBON and RBON, and

Activities
• Review and update of Regulatory Material of
Hydrology aligned with the Plan for the WIGOS
Initial Operational Phase 2020-2023 (1 meeting,
activity joint with 2.1.5)
• NWP Impact Workshop, Nov. 2020: (i) reviewing
results of impact studies and promoting new ones
as necessary, paying particular attention to the
requirements for seamless prediction and high
impact weather and climate prediction; (ii) propose
list of science questions to be addressed (also in
consultation with Research Board).

Time
frame

Responsible

202011

SC-ON
JET-EOSDE,
SGGBON
SG-GCOS, GSC
SG-OOIS
SC-ESMP

• Data Conference, No. 2020
• Promote making data available in accordance to
data policies

202011

SC-IMT
SG-DIP
SG-GCOS, GSC
SG-OOIS
JET-ABO

• GBON Ocean Workshop or Ocean Study Group
meeting
• GBON Atmospheric CO2 workshop
• GBON Hydrology Workshop
• Climatology

2021-2023

• GBON/RBON Workshop, SG-GBON meetings

2019-2021

SC-ON
JET-EOSDE
SG-GBON
GSC
RB
GCOS
SG-OOIS
SC-ON
JET-EOSDE
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No.

Deliverable
observing network design principles
(WMO–No. 1165, WIGOS Guide)

9

10

11

12

Synthesis of key observational gaps
from Statements of Guidance with
some recommendations (e.g.
establish globally consistent radar
networks). Synthesis will be included in
the new Dynamic Guidance Document on
Evolution of Global Observing Capabilities
in Response to WIGOS Vision 2040
Opportunities for synergies and the
optimization of observing systems
(incl. work plan for specific pilot
activities). Output will be included in the
new Dynamic Guidance Document on
Evolution of Global Observing Capabilities
in Response to WIGOS Vision 2040.
Space weather integrated into the
WMO technical and regulatory
framework. This will result in specific
document referred in the new Dynamic
Guidance Document on Evolution of Global
Observing Capabilities in Response to
WIGOS Vision 2040
Recommendations on the use of new
observing technologies, big data and
third party data. Output will be included

Activities
• Meeting to elaborate strategies and guide Members
for observing network design, based on the OND
Principles (see chapter 2.2.2.1 of WMO–No. 1160),
paying attention, in particular, to the requirements
of seamless prediction and high impact weather
and climate prediction. Building awareness and
providing training to Members on how to design
observing networks will have to be part of such
strategies.
• Secretariat in consultation with experts to draft
synthesis document
• Meeting/Workshop to develop consistent OWR data
requirements and standards for NWP and Climate
and promote implementation in the regions

Time
frame

Responsible
SG-GBON

2021

Secretariat
SC-ON
JET-EOSDE
SG-GCOS, GSC
SG-OOIS

• Meeting to develop guidance on how to realize
potential synergies and optimize existing networks,
upgrade of equipment, and combine existing
infrastructures.

2021-2022

• Implement the Four-year plan for WMO activities
related to space weather 2020–2023 (Res. 53 (Cg18))

2023

SC-ON
JET-EOSDE
SG-GBON
GSC
SG-OOIS
SG-Cryo
JET HYDMON
SC-ON
SC-ESMP

• Secretariat to promote partnership with other
organizations, private sector and third parties to

2021-2022

SC-ESMP
SC-IMT
SC-MINT
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No.

Deliverable
in the Dynamic Guidance Document on
Evolution of Global Observing Capabilities
in Response to WIGOS Vision 2040, and
include (i) guidance on use of emerging
technologies; and strategy and plan for
using big data, crowdsourcing and other
sources of observations from the private
sector, the general public and third
parties; and (ii) guidance on how to
develop partnerships.

Activities

•
•
•

•

13

14

Analysis of cost-effectiveness of
observing capabilities (impact per
cost)
to
deliver
the
required
information and products. Output will be
included in the new Dynamic Guidance
Document on Evolution of Global Observing
Capabilities in Response to WIGOS Vision
2040.
Strategy and plan for complementarity
and integration of in situ and remote
sensing data

•

use existing observations and further develop
observing networks in the regions
Support reference networks in reviewing and
trialling new and emerging technologies and
develop guidance on their use.
INFCOM/SC-ESMP and RB to review emerging
technologies and identify how their use could be
made more operational, e.g. lightning.
INFCOM/SC-IMT to investigate how big data,
crowdsourcing and other sources of observations
from the private sector, the general public and
third parties could be used in complement to
traditional sources of high quality observations,
and whether investment of NMHSs in such
traditional observing systems could and should be
adjusted accordingly; develop corresponding
strategy and guidelines.
INFCOM/SC-IMT, assisted by Members to perform
assessment of quality of third party data and
communicate results to decision makers (e.g. build
on GAW’s efforts in this regard)
Conducting impact per cost studies concerning
observing systems

• Take steps to assure complementarity of satellite
and in situ observations, and facilitate better
integration of in situ, remote sensing data and other
products to be assimilated by models of various
Application Areas

Time
frame

Responsible
RB
SG-GCOS, GSC
SG-OOIS
SC-ON

2021-2023

SC-ON
JET-EOSDE
SG-OOIS

2021-2023

SC-ON
JET-EOSDE
ET-SSU
SG-OOIS
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No.

Deliverable

15

Role of Regional WIGOS Centres, and
RWC network development plan

16

Communication Plan on the need to
respond to WIGOS Vision 2040. Output
will be included in the new Dynamic
Guidance Document on Evolution of Global
Observing Capabilities in Response to
WIGOS Vision 2040.

17

18

Capacity development opportunities
and guidance based on Systematic
Observations Financial Facility (SOFF)
and Country Support Initiative (CSI).
Output will be included in the new Dynamic
Guidance Document on Evolution of Global
Observing Capabilities in Response to
WIGOS Vision 2040.
WIGOS Tools – OSCAR responding to
requirements
and responding to
OSCAR Strategy 2020-2023

Activities
• Workshops to elaborate and update WIGOS
Operational Plan.
• Discuss and negotiate with Regional Associations
and Members to refine Terms of Reference of RWCs,
including capabilities and corresponding functions,
and the Centres establishment and evaluation
criteria
• Focus on RA II and RA III in 2020
• Focus on RA-I and RA-V in 2021
• Focus on RA IV and RA VI in 2022-2023
• Develop communication plan about the need to
evolve their observing systems in response to
WIGOS Vision 2040, and encourage them to take
action in order to fill the identified priority gaps.
• Communicate with Members about the need and
benefits on integrated observing systems, and value
of high quality observing systems for planning,
climate adaption, emergency response and disaster
risk reduction
• Develop communication strategy with Members
about the need and benefits on integrated observing
systems, and value of high quality observing
systems for reference purposes.
• Secretariat to explore opportunities for some pilot
activities.
• Develop guidance based on SOFF & CSI and lessons
learned from pilot activities

• Workshops to elaborate and update
Operational Plan.
• Meetings of OSCAR/Surface Project Team

WIGOS

Time
frame
2020-2023

2022

Responsible
SC-ON
Secretariat
Ras

SC-ON
JET-EOSDE
ET-SSU
ET.COS
JET-HYDMON
JET-ABO
SC-MINT
JET-OWR

2022

SC-ON
JET-EOSDE
SG-GBON
Secretariat
SG-OOIS

2020-2023

SC-ON
ET-WT
JET-EOSDE
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No.

Deliverable

Activities

Time
frame

• Contract for OSCAR/Requirements developments
• Contract for OSCAR/Space developments
19

WIGOS Tools – WDQMS responding to
requirements

20

Compliance monitoring

21

Strategy and guidance to Member on
Urban Observations. Output will be
included in the new Dynamic Guidance
Document on Evolution of Global Observing
Capabilities in Response to WIGOS Vision
2040.

• Workshops to elaborate and update WIGOS
Operational Plan.
• Ad hoc missions of experts and Secretariat.
• Develop WDQMS to include delayed-mode climate
observations
• Working with operational centres to get the most
accurate assessment through the WIGOS Data
Quality Monitoring System (WDQMS) about
observational data that are effectively being
exchanged routinely through WMO (e.g. to address
gaps in terms of timeliness, uncertainty, and
space/time resolutions)
• Develop observing networks
implementation
metrics to monitor their level of completeness;
develop metrics for assessing overall capability of a
Country with regard to its surface-based observing
system;
• Workshops to elaborate and update WIGOS
Operational
Plan.
Recommend
framework,
governance and processes to be used for monitoring
compliance to Technical Regulations, including
measures to enforce or encourage compliance
• Identify Urban observations needs for urban
services that meet the special needs of cities
through a combination of dense observation
networks, high-resolution forecasts, multi-hazard
early warning systems, and climate services.
• Develop a strategy and guidance to Members
regarding Urban observations building on existing

2020-2023

Responsible
OSCAR
Project
Team
SG-OOIS
Secretariat
SC-ON
ET-WT
JET-EOSDE
SC-IMT
SG-GCOS, GSC

2022

SC-ON
ET-WT

2022

SC-MINT
SC-ON
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No.

Deliverable

Activities
efforts and material delivered to Cg-18 in this
regard.

Time
frame

Responsible
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Annex 2
Proposed Outline of High-Level Guidance document on the evolution of global observing
systems during the period 2020-2023 in response to WIGOS Vision 2040
1.

2.

3.

Purpose and scope
1.1

The need to respond to the Vision for WIGOS in 2040

1.2

WIGOS relevant documents

1.3

WIGOS Regulatory and guidance material

1.4

Aim of the document

Guidance on the Evolution of the Global Observing Capabilities in Response to the WIGOS
Vision 2040
2.1

Synthesis of key observational gaps from Statements of Guidance with some
recommendations (e.g. establish globally consistent radar networks)

2.2

Findings and recommendations from the series of NWP impact of observations
workshops

2.3

Space-based observations

2.4

Surface-based observations
2.4.1

Priority actions regarding implementation of surface-based observing
systems

2.4.2

Guidance on Expansion of GBON network (ocean, atmospheric CO2
observations, hydrology, cryosphere and environment)

2.4.3

Analysis of cost-effectiveness of observing capabilities (impact per cost)
to deliver the required information and products

2.4.4

Opportunities for synergies and the optimization of observing systems
(i.e. AMDAR, EUMETNET-SURFMAR, incl. work plan for specific pilot
activities)

2.4.5

Strategy and guidance to Member on Urban Observations

2.4.6

Recommendations on data policy and data availability: (i) ensure that all
Member data is discoverable, and freely accessible to all Members; and
(ii) allow relevant third-party data to be used for intended WMO
purposes

2.4.7

Recommendations on the use of new observing technologies

Guidance on the development of a national implementation strategy for the Vision of
WIGOS 2040 (description of an approach how to develop a national strategy to
implement the Vision of WIGOS 2040, detailed suggestions for actions)
3.1

Survey of national requirements for the different application areas

3.2

Compilation of technology free national requirements

3.3

Requirement on the observing systems (monitoring, quality, accuracy,
homogeneity, timeliness, accessibility, etc.)

3.4

Concept on the development the National Observing Capabilities

3.5

Proposals for pilot activities for design of national networks in Developing Countries
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4.

Capacity development opportunities and guidance based on Systematic Observations
Financial Facility (SOFF) and Country Support Initiative (CSI)

5.

Communication Plan on the need to respond to Vision for WIGOS in 2040
__________

WEATHER CLIMATE WATER
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Update of the Guide to the WMO Integrated Global Observing System
(WMO-No. 1165) related to the implementation of WSIs
BACKGROUND
In accordance with Resolution 35 (Cg-18) WMO Integrated Global Observing System Station
Identifiers, the relevant provisions of the Manual on the WMO Integrated Global Observing
System (WMO-No. 1160) have to be amended accordingly [see INFCOM-1/Doc.4.1.1(3)
below]. Supportive guidance will be provided by the Guide to the WMO Integrated Global
Observing System (WMO-No. 1165); the draft update is provided in Annex to this document.
REFERENCES
(10) INFCOM-1-d04-1-1(1)-PLAN-WIGOS-INITIAL-OPERATIONAL-PHASE_en.docx
(11) INFCOM-1-d04-1-1(3)-WIGOS-STATION-IDENTIFIERS-draft1_en.docx
(12) Manual on the WMO Integrated Global Observing System (WMO-No. 1160)
(13) Guide to the WMO Integrated Global Observing System regarding Data Partnerships
(WMO-No. 1165)
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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 sixtyninth 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 Inter-Commission 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 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 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)
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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 (WMO-No. 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 (WMONo. 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:
(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)
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(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
(vi) 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)

INFCOM-1/INF. p. 204

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.
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
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(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

SECTION: Chapter
Chapter title in running head: WIGOS STATION IDENTIFIERS
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2. WIGOS STATION IDENTIFIERS
2.1

FUNDAMENTALS

2.1.1

System of WIGOS station identifiers

The system of WIGOS station identifiers21 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 station 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, users 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)

(Editorial note: under a review by SC-IMT)
WIGOS station identifiers cannot be represented in the traditional alphanumeric code forms, such as FM12 SYNOP or FM-35 TEMP. The Table Driven Code Form equivalents have to be used (FM-94 BUFR or FM95 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 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. If you need additional help
after reading this guidance, please contact the Secretariat at wigos-help@wmo.int.

21

The expression “WIGOS identifiers” or WSI/WSIs are used in this chapter as an abbreviation of
“WIGOS station identifiers”. It is also relevant for any observing platform.
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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> 22).
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.
A Member for which there is an ISO 3166-1 numeric country code 23 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 Nuclear-Test-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
Range

0

Category of issuer

Reserved for internal use by OSCAR

Allocation method

OSCAR allocates the value

Procedures for assigning issue
number and local identifier
Determined by OSCAR

22

The location indicators and their meanings are published in ICAO Location Indicators (Doc 7910).

23

Editorial note: Reference to “ISO 3166-1 numeric country code” will be added here
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1–9999

Member State or Territory, for which
there is an ISO 3166-1 numeric
country code

Use of ISO 3166-1 three-digit
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)

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 identifiers24

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> .

22000–399992300023999

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)

2.2

WIGOS-ID-BUFR

(Editorial note: The section 2.2 is under review by SC-IMT)
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

24

i.e. after 1 July 2016
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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.
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>
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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.
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
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.
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(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
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.
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(c)I Before issuing a WIGOSstation identifier, search OSCAR/Surface to make sure that it has
not already been allocated.
(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
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
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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.
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.
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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
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-
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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
distinguish between different ships
0-20004-0-XY123AB
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
between different aircraft that used
0-20005-0-EU0246
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
distinguish between ships that used
0-20007-0-9631369
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
identifier 057) would be represented
by
0-20009-0-057
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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

To be determined

To be determined

WMO Programmes, with delegated authority for new WIGOS identifiers25

2.4.2

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
21000

Category of station identifier

Issue number

Local identifier

Identifiers for GCW
Note: See “chapter 10”.

21008

GAW

21010

WRD

21011–21999

Reserved for future use

To be determined

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

25

i.e. after 1 July 2016
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Issuer of identifier
values
22000

Category of station identifier

Identifiers for marine systems administered through
JCOMMOCEANOPS

Issue number

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 stationWIGOS 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: StationWIGOS 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: StationWIGOS 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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3.1.1

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;
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(c) Station/platform metadata maintainer: responsible for recording and maintaining
metadata for the station/platform.

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

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)
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5-05
5-06
5-08
5-12
5-15
6-07
7-04
7-11
8-02
8-04
8-05

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)
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 (307 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
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Metadata elements for station location and instrument location, including height references
END ELEMENT

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 deployments26 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);

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.

26
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•

Schedule of international exchange (7-14), in combination with 6-08;

•

Data policy (9-02 Data policy/use constraints);

•

Measurement unit (1-02);

•

Reporting interval (7-03 Temporal reporting period);

•

Reference datum (7-11);

•

Data quality flagging system (8-04 Quality flagging system)

•

Traceability (8-05).

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
program 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
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complementary documentation on the changes in the station/platform, its instruments and conditions of
observation.
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;
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–

3-02 Territory of origin of data;

–

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

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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3.3.1.4

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 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
redeployed during the next ice season. Common observations for sea ice include ice thickness, ice
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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.
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 observation 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

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.
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 inter-comparisons 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.
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SECTION: Chapter
Chapter title in running head: MAKING WIGOS METADATA AVAILABLE TO WMO …

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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5.2

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
Requirements 27 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.

The WMO Rolling Review of Requirements is described in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), Appendix 2.3.

27
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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.)
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.
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(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;
(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
representative28 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)

Non-NMHS observations can provide valuable measurements for filling in observational
gaps. In many areas these may be the only available observations, particularly for

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.

28
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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.
(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.
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(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.

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.
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(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) Whilst 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.
(l)

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 approach29 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.30
(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.

For a tiered approach, see GCOS Reference Upper-air Network (GRUAN): Justification, requirements,
siting and instrumentation options, GCOS-112 (WMO/TD No. 1379).

29

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).

30

INFCOM-1/INF. p. 236
(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.
(f)

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.
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(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
(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.
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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).
(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.
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(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).
(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 systems31 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 ground-

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.

31
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based 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.

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 Inter-Commission 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 observing 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.
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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
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 phase32 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;33
(c) WIGOS Station Identifiers implemented;34
(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;

Executive Council, Sixty-eighth Session: Abridged Final Report with Resolutions and Decisions
(WMO-No. 1168), Resolution 2.

32

33 See

34

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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(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.

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. 35
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

35

See also WMO Integrated Strategic Planning Handbook (WMO-No. 1180).
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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:
(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));36
(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;37
(l)

Implementation of modern data lifecycle management and practices;

See Manual on the WMO Integrated Global Observing System (WMO-No. 1160), 2.2.2, and Chapter 5
of this Guide.

36

37

See example at http://www.bom.gov.au/inside/BoMDataFramework_Final.pdf.
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(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
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;
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(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.
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.38 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;

38

The corresponding links will be included in due course.
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(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.
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
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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.

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 observing 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).
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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 focussed on the integration of existing WMO Observing Systems, 39
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.

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).

39
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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)) are leading the integration of related observations into
WIGOS, including the incorporation of observations from partner organizations.
7.3

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.
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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
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;
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(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
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:
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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 Memoranda of Understanding to more
formal Letters of Agreement or legally binding contracts. Section 7.6.4 – Establishing and sustaining
observation partnerships – provides more details.
7.5.2

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
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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;
(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.
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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.
7.5.3.3

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.
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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.
7.6.1.2

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
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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.

•

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
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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.40
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
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
http://www.meteoswiss.admin.ch/home/measurement-and-forecasting-systems/land-basedstations/automatisches-messnetz/partnernetze.html

40
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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
(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.41
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
41

see https://www.wmo.int/pages/prog/www/IMOP/IMOP-home.html

INFCOM-1/INF. p. 259

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.
7.7

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.
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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.
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.
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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.
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 bi-directional, 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
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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;

–

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 opensource 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.
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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);
(iv) Geospatial web services (dynamic, timely access through client/server environment
and tools) based on international standards (OGC, ISO).42

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
42

www.wmo.int/pages/prog/www/WIS/documents/MOAWMO_OGC.pdf
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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
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)
ELEMENT: Picture inline
Element Image: 1165_7-2.pdf
END ELEMENT
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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.43 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
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.

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.

43
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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).

SECTION: Chapter
Chapter title in running head: GUIDANCE ON WIGOS DATA PARTNERSHIPS

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.44 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:

44

This model has been developed, implemented and applied by the Bureau of Meteorology (Australia).
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(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?)
(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;
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(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;
(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.
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(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 organisation 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);

(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).
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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
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.
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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.
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.
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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
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
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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.
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))

SECTION: Chapter
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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;
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);
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•

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.
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
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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 GAW, CTBTO, GRUAN, OCEANOPS, 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. The
GCW surface observation network is comprised of a core component, called CryoNet, and GCW
contributing stations. The GCW network builds on existing cryosphere observing programmes
and promotes the addition of standardized cryospheric observations to existing facilities.
GCW covers all components of the cryosphere (glaciers, ice shelves, ice sheets, snow, frozen
ground including permafrost, sea ice, river/lake ice, and solid precipitation).
The basic component of the GCW network is the station. A 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.
Meteorological observations in terms of air temperature, air humidity, wind speed and wind
direction, are the mandatory requirements for CryoNet stations, while they are optional for
contributing stations.
CryoNet stations provide data of the quality and consistency required by defined applications
and follow defined observing and data representation practices, as 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:
•

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.

GCW contributing stations provide useful measurements of the cryosphere, but their data
records may be shorter or with large gaps, stations which are no longer operational, or stations
which do not completely follow CryoNet measurement practices. A GCW contributing station is
required to measure at least one variable of at least one cryospheric component (e.g. snow,
permafrost, sea ice, etc.). Mobile platforms such as ships, drifting stations and buoys may also
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be contributing stations. 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 related procedures and practices. Their data is made available
according to the agreed protocol, in a timely manner, preferably to a data centre which is
interoperable with the GCW Data Portal.
A Cryonet Cluster generally encompasses an area greater than a conventional observing station
and is comprised of two or more active GCW stations with varying capabilities that are operated
as a coordinated unit. At least one station has to be a CryoNet station. A cluster may encompass
several micro-climatological regions or extend over larger altitudinal gradients. Thus, further
ancillary meteorological stations are necessary. Different partners may operate stations included
in a CryoNet cluster, while coordination may be provided through one agency or institute. Each
CryoNet Cluster has to provide a concept describing the research approach and the site
management (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.

10.1.2 GCW Station Observing requirements
GCW has identified the observing requirements for each cryosphere component, to enable the
consistency of observations at stations included in the GCW Surface observing network, by
building on the established observing programmes and reflecting the needs of supported
applications. The observed variables were identified as recommended or desired.
The Recommended cryospheric variables are those that are required to be observed at GCW
stations for fulfilling objectives under the GCW mandate. The list of recommended variables, for
each component, is used to determine whether a candidate station should be accepted as on the
basis of its measurement programme.
The Desired cryospheric variables are those variables which are optional for GCW stations, and
which, while not directly used for GCW products as identified in the GCW mandate, are indicative
of cryosphere change.
At least one recommended cryospheric variable is required to be observed at a station registered
as a GCW station. The frequency of observation and the general observing method (whether
automatic or manual) are included for each variable.
The standardization of terminology and vocabulary used to describe observed cryospheric
variables is one of the immediate goals of GCW, by building consensus between the scientific
and operational communities engaged, and with the goal of transferring these to the WIGOS
Metadata Standard (WMO-No. 1192), for use by the OSCAR/Surface database, as represented
in the WIGOS Metadata Representation (WMDR).
10.1.3 List of the recommended cryospheric variables
(Editorial notes: This section is a sort of duplication of the CIMO Guide (WMO-No. 8), Volume II,
Sec. 1.4, Tables 1.1.-1.11.)
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The following represents a summary of the recommended cryospheric variables to be observed,
provided as guidance for the candidate GCW stations.
• 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.

•

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
Process outline
The registration and approval of GCW stations in the OSCAR/Surface database has 7 distinct
stages, and is summarized in Figure 10.1:
1) Expression of Interest: a station operator expresses an interest to register a station; this
is conveyed (either directly or through another party) to the WMO/GCW Secretariat;
preliminary information about the station is shared to support the intended registration;
2) Station contact: A Station Contact is agreed upon with the proponent, for the purpose of
registering 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 created,
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3) WIGOS Station Identifier (WSI): proponents are strongly encouraged to obtain WSIs for
GCW stations from the OSCAR/Surface National Focal Point of the Member on the territory
of which the station is operated. 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:
(1) For mobile platforms operating in international waters, OCEANOPS will allocate WSI
if the station includes meteorological observations. If a WSI is not available through
OCEANOPS, a station will receive a WSI from the WMO/GCW Secretariat.
(2) The WSI is generated according to the guidelines under 10.1.5.
(3) Stations which already exist in OSCAR/Surface as part of other programmes, already
have a WSI.
4) Station entry in OSCAR/Surface: The Station Contact creates/updates the proposed
station in OSCAR/Surface, by providing information on all fields available, which would
support the demonstration of compliance to the requirements defined the Manual on the
WMO Integrated Global Observing System (WMO-No. 1160), Chapter 8. At the end of
this step, as the station is saved in, its status in OSCAR/Surface is “Pending”. A
notification of the new submission will be automatically generated by OSCAR/Surface to
the responsible Programme authority, which is the WMO/GCW Secretariat.
NOTE: instructions for the creation/editing of a station in OSCAR/Surface are available in the
OSCAR/Surface User Manual (OSCAR Series No. 1) and the GCW specific FAQ in
OSCAR/Surface.
5) Evaluation of the submission: The “Pending” submission is reviewed by the WMO/GCW
Secretariat for compliance with the Manual on the WMO Integrated Global Observing
System (WMO-No. 1160), Section 8.
6) If the submission is not complete to address all requirements outlined as noted at step
number 5, additional information may be requested from the Station Contact.
7) Approval of station: Once all requirements are met, the GCW programme authority
changes the status of station to “Approved”.
8) If the criteria referenced at step 4 cannot be met, the approval is not granted.
Depending on the approach the registration process will commence at different stages.
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1

.

Expression of Interest for registering a station
as a GCW station (CryoNet, contributing,
affiliated)

No

2

.

Returning Station
Contact?

Create contact (OSCAR NFP or
GCW)

Yes

No

3

Create WSI (OSCAR NFP or GCW)

Station has a WSI

.

Yes

4

.

5

Create/update station in
OSCAR/Surface

Engage station
contact/proponent for
clarification or additional
information (GCW)

Review Draft Submission (GCW)

.

Meets
requirements

7

No

Yes

.

Approve

Approval not granted

The process for registering a GCW station is summarized in the flowchart below.
Figure 10.1 The process for registering a GCW station
10.1.5 Registration of GCW stations in the OSCAR/Surface database

6

.
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Allocation of WSI by GCW as an Issuer
When stations proposed as GCW stations (CryoNet, contributing, or affiliated) do not obtain a
WSI from the Member on the territory of which the station is operated, the GCW Secretariat can
issue a WSI.
The WSI allocated by the GCW Secretariat will have the following structure:
Block in
WSI
st
1 block

2nd block

Component

Description

GCW ranges

WIGOS
identifier
series
Issuer
of
identifier
(number)

Only the WIGOS identifier 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.
- For all station registered with a WSI
through GCW, which will receive a WSI in
a sequential order starting with C01001.
_________

0

3rd block

Issue
number

4th block

Local
identifier

21000

0

Cxxxxx
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STUDY GROUP ON CRYOSPHERE CROSSCUTTING FUNCTIONS –
GLOBAL CRYOSPHERE WATCH (SG-Cryo)
Progress and plans of the Study Group on Cryosphere Crosscutting Functions
1.

Overview of SG-Cryo goals

The Study Group on Cryosphere Crosscutting Functions (SG-Cryo) has commenced its work
focusing on the needs and the governance necessary to support Earth System monitoring,
seamless modelling, predictions, and relevant services with the relevant cryosphere
information, within the framework of the WMO Strategic and Operating plan.
SG-Cryo works towards developing recommendations for addressing all components of the
cryosphere including snow, sea ice, river and lake ice, glaciers and ice caps, permafrost, ice
sheets, etc, as they are relevant to the WMO strategic priorities, from weather, to water, and
to climate domains, and identify gaps. The work of SG-Cryo will lead to recommendations
addressing the following:
(1)

The alignment and integration of technical and research activities of Global Cryosphere
Watch (GCW) and of the Panel of Experts of the Executive Council on Polar and High
Mountain Observations, Research, and Services (EC-PHORS), as approved by
Resolutions 48 and 50 (Cg-18) and Resolution 6 (EC 71), with the Terms of Reference
and modus operandi of the Technical Commissions and of the Research Board;

(2)

Meeting requirements for cryosphere information to support polar and high-mountain
region Earth system monitoring, seamless modelling, predictions, and relevant services;

(3)

A coordination mechanism, the mandate and functions of GCW within the framework of
WMO and the engagements with strategic partners, including the role of WMO as an
Observer with the Arctic Council;

(4)

The consistent monitoring of cryosphere aligned with the strategic goals of WMO, and
on the role of WMO in fostering these activities;

(5)

The role of WMO in supporting activities in the Antarctic region;

(6)

The coordination with the World Climate Research Programme (WCRP), the Global
Climate Observing System (GCOS), the Scientific Committee for Antarctic Research
(SCAR), and other engagements for addressing specific technical and scientific
requirements related to the role of cryosphere in the climate system;

(7)

Indicators of cryosphere change linked to specific impacts, e.g. water resources,
hazards, and aligned with specific policy need and a framework of regular reporting and
evaluation.
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A high-level position paper will be published outlining the key recommendations of the group
regarding the role and scope of activities of WMO to meet the needs in those regions where
the cryosphere is an important feature of the environment and at the global level.
High-level recommendations will be presented to INFCOM, regularly, as well as to SERCOM,
Research Board, and the IOC-WMO Joint Collaborative Board. Consultation will take place at
the Arctic Meteorological Summit in May 2021, in Iceland, at the Cryosphere 2021 Conference,
in September 2021, and other specific events. A high-level paper will be submitted for
publication in 2022, and recommendations will be made through INFCOM at its next regular
session, e.g. 2022 or later.
2.

Pre-operational phase of the Global Cryosphere Watch (GCW), 2020-2023

Resolution 50 (Cg-18) decided that the development of GCW will continue during its preoperational phase in the eighteenth financial period (2020-2023). With the building blocks in
place in the framework of WIGOS and WIS, the GCW emphasis will shift from observations to
enabling the access to cryospheric data, their utilization, and the delivery of “watch” functions.
A plan for the pre-operational phase has been developed guided by the six priorities approved
by Cg-18 and will be submitted for consideration by the INFCOM -1/part 2 session and to the
SERCOM-1 session, with the goal of approval by EC-73, as requested by EC-71.
Routine cryospheric information is essential for meeting the WMO Strategic goals and the
needs of Members for representing dynamic Earth system processes and to achieving the
coupling of ocean-cryosphere-atmosphere-land system at all latitudes and elevations, as
needed for weather, sea ice, climate, and hydrological forecasting and prediction. Cryosphere
provides most sensitive indicators of climate change; at the same time, adequate knowledge of
the cryosphere is important for weather and climate prediction, early warnings, hazard
assessment and reporting, assessment and prediction of sea level rise, of the availability of
freshwater resources, in support of navigation, shipping, fishing, mineral resource exploration
and exploitation, recreation, and in many other practical applications.
WMO’s role in the cryosphere domain has become essential as the changing environments
have increased the demand for sustained weather, climate, water resource management
services in polar and high-mountain areas and downstream, to support evidence-based policy
decisions and actions. Currently, most of the cryosphere-related activities are led and
resourced by the research and academia, with limited links to operational services.
GCW is the activity area of WMO mandated to support Members with a sustainable and robust
framework for enhancing their capabilities for observing snow and ice, for accessing and
utilizing the cryosphere data, and for developing fit-for-purpose value-added analyses and
indicators based on in-situ, space-based, and airborne observations of the cryosphere, as well
as models. In this sense, GCW is the mechanism of WMO for 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 the Earth system and
responding to their evolving societal needs.
By the end of the pre-operational phase of GCW the following will be completed:
(1)

A sustainable cryospheric observations and data infrastructure within the framework of
WIGOS and WIS, which are essential in enabling the goal of WMO on Earth system
monitoring and prediction;

(2)

The configuration of the “watch” functions for snow, sea ice, permafrost, and glaciers to
support the user-driven value-added utilization of cryospheric data to enable Earth
system prediction and services within the framework of the WMO Global Data
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Processing and Forecasting System (GDPFS) and for maritime safety, the Global
Maritime Distress and Safety System (GMDSS);
(3)

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;

(4)

Progressively, an enhanced support to capacity development at the regional level, by
transferring and implementing the tools and methodologies developed within the
framework of GCW, as required.

3.

Concept proposal for the Antarctic Regional Climate Centre Network
(Antarctic RCC-network)

Overview of the WMO Antarctic Activities
SG-Cryo has been tasked by INFCOM to provide recommendations on the alignment and
integration of technical and research activities of GCW and EC-PHORS, with the Terms of
Reference and modus operandi of the standing committees of technical commissions and of the
Research Board. This includes the EC-PHORS role on operating under the general terms of
reference of RAs with regard to the WMO activities in Antarctica, as in Annex II of
WMO-No. 15. The role of WMO on coordinating Antarctic Meteorology activities goes back more
than three decades. Since 2007 these activities have been coordinated by EC-PHORS, and a
stronger alignment within the new governance structure is necessary. The current role
includes:
(1)

Promote the implementation of the resolutions of Cg and EC in the area from 60ºS to
90ºS;

(2)

Coordinate programmes of surface and upper-air meteorological observations in the
Antarctic, working with relevant scientific organizations;

(3)

Coordinate the design of the Antarctic component of the Global and Regional Basic
Observing Networks (GBON and RBON);

(4)

Coordinate standardization of observing, coding, data exchange and data management
practices applied to the Antarctic;

(5)

Scope the potential structure and operational arrangements for the Antarctic RCCNetwork and initiate an Antarctic RCOF process facilitating the engagement of potential
partners in the region.

Proposal for an Antarctic RCC-network
In this context, EC-69 (2017) requested EC-PHORS to develop and propose, in consultation
with appropriate partners, a roadmap to implement the RCC over Antarctic and Third Pole
learning from the lessons of developing the Arctic RCC-Network. Furthermore, in 2018, EC-70
endorsed the initiative to develop an Antarctic RCC-Network (AntRCC-Network) through a
survey and scoping process and invited the support of the concerned Members and other
relevant stakeholders, for example the Antarctic Treaty and its Committee for Environmental
Protection.
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On 7-9 October 2019, WMO convened a Scoping Workshop on “Climate Services for Polar
Regions: Establishing Polar Regional Climate Centres – Towards Implementing an Antarctic
RCC-Network” which was held in Bologna, Italy, at the Consiglio Nazionale delle Ricerche
(CNR) Bologna Research Area. The national representatives of thirteen countries (Argentina,
Australia, Chile, China, Denmark, Finland, Germany, India, Italy, Norway, Peru, UK and USA)
attended the Workshop. As a part of the preparation for the Scoping Workshop, a survey of
WMO Members on the needs and capacities for Polar RCC Services was initiated by the WMO
Secretariat, and the Antarctic Treaty Secretariat addressed to the Antarctic Treaty Parties in
order to ensure that all relevant and interested institutions in the countries are duly informed
and actively engaged in the RCC implementation for the Antarctic Region. Survey results
(around 40% responded out of 54 member countries) and Workshop outcomes showed a clear
interest in establishing an Antarctic RCC, as well as the availability of national capabilities and
expertise in producing relevant products and services.
The Workshop recognized the unique nature of the Antarctic, both in scientific and diplomatic
terms, and highlighted the importance of close collaboration between WMO and key partners
such as Council of Managers of National Antarctic Program (COMNAP), Scientific Committee on
Antarctic Research (SCAR), International Ice Charting Working Group (IICWG), World Climate
Research Programme (WCRP) as well as with relevant bodies of the Antarctic Treaty etc..
The Scoping Workshop highlighted that in addition to the generic RCC functions the portfolio of
the Antarctic RCC-Network needs to include a range of additional products/services, specific
variables to meet the requirements of the major regional users and stakeholders e.g. on sea
ice, permafrost, iceberg, hydrology products etc. The need to use remote sensing and satellite
data and products in the observation-sparse areas of this area was noted.
The products considered include, inter alia, climate projections regionally downscaled for the
Antarctic Region, ocean wave forecasts, data management, data rescue, etc.
The survey and the workshop consultations led to the development of a concept of the
Antarctic RCC, with other potential contributors likely to express interest in this initiative. The
concept development was supported by the information provided by many Members, as part of
the survey of interest, organized by WMO in 2019. The concept, as developed has received the
endorsement of the EC-PHORS Management Group.
An Antarctic Climate (Outlook) Forum for engaging climate experts and representatives from
climate-sensitive sectors and decision-makers, as well as all key partners in the region would
be included in the implementation plan to, preferably, be planned back-to-back with other
relevant regional event (e.g. linking with COMNAP).
Links with WIGOS and WIS
Regional Climate Centres are required to be WIS-compliant. Furthermore, the framework for
the Antarctic RCC could support the implementation of the WIGOS Regional Data Quality and
Monitoring System for the stations operated in the regions and included in the former Antarctic
Observing Network (AntON), which as of Cg-18 was included in the RBON.
Next steps
A submission to the INFCOM -1/part 2 session and to the SERCOM-1 session will be made to
outline the concept of the proposed Antarctic RCC-network, with the goal of receiving
endorsement from EC-73 for the drafting of an Antarctic RCC Network Implementation Plan
and the engagement of the Regional Associations and partners. The Implementation Plan will
reflect the structure of the Network, identifying Node leads and consortia, the coordination of

INFCOM-1/INF. p. 286
Antarctic RCC Network, description of all products and services, Web Portal, open vs restricted
product access etc.

__________________

WEATHER CLIMATE WATER
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First Session of the Commission for Observation,
Infrastructure and Information Systems
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Item 5.2 – Coordination with other bodies
Rapid assessment of the activities of
WMO non-constituent bodies between
Cg-18 / EC-71 and EC-72
5-13 November 2020
By videoconference
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List of bodies
RB

Research Board

SAP

Scientific Advisory Panel

JCB

Joint WMO-IOC Collaborative Board

PAC

Policy Advisory Committee

TCC

Technical Coordination Committee

CBR-TF

Constituent Bodies Reform Task Force

CCP

Climate Coordination Panel

HCP

Hydrological Coordination Panel

PHORS

Panel of Experts on Polar and High-Mountain Observation, Research and Services

CDP

Capacity Development Panel
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Composition
Body

Terms of reference

Members

(Co-)Chair(s)

Full membership Comments

RB

Resolution 8 (Cg-18)

24

1st VP

June 2019

SAP

Resolution 10 (Cg-18)

15

Elected by SAP

June 2019

JCB

Resolution 9 (Cg-18)

18 (9 WMO)

2nd VP

July 2020

(after transition
phase)

PAC

Resolution 35 (EC-70)

21

P

June 2019

TCC

Resolution 35 (EC-70)

15

2nd VP

June 2019

CBR-TF

Resolution 36 (EC-70)

11

2nd VP

June 2018

CCP

Resolution 4 (EC-71)

Over 40

P
(replacing

Pending
1st

VP)

Co-chair of Joint WMO-IOC
Consultation Group on the Reform of
JCOMM to continue co-chairing until
Cg-Ext. (2021)

The composition of the CCP is to be
reconsidered (Resolution 4 (EC-71))

HCP

Resolution 5 (EC-71)

24

C/HA

October 2019

PHORS

Resolution 6 (EC-71)

34 active
members

Selected by EC

June 2019

Membership to be revised together
with the ToRs (Resolution 6 (EC-71))

CDP

Resolution 7 (EC-71)

12

3rd VP

April 2020

CDP-1 recommended extending the
membership to representatives of
TCs, HCP and JCB
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Cross-representation
RB
RB (4) ➔

SAP

JCB

PAC

◼

SAP (2) ➔

◼

TCC

CCP

HCP

◼

◼

◼

◼

PAC (1) ➔

◼

TCC (2) ➔

CDP
◼
◼

◼

JCB (1) ➔

PHORS

◼

◼

CCP (2) ➔

◼

HCP (2) ➔

◼

PHORS (1) ➔

◼

CDP (2) ➔

◼

◼

◼

◼

◼

◼

◼

◼

◼

◼

TCs (4) ➔

◼

RAs (5) ➔
EC elect.(3) ➔

◼
◼

◼

◼ as per the terms of reference, Decision 1 (EC-71) or
Draft Decision 5.5/1 (EC-72)

◼
◼

◼

◼
In the first column, the number in parentheses indicates the
number of other bodies in which a body is represented
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Formal sessions since Cg-18/EC-71; total duration
35
30

1

Number of hours

25

1

20

4*

15

3

2

1

10

1

5

3

1

CDP

CBR-TF

0

HCP

JCB

CCP

TCC

RB

PAC
Face-to-face

SAP

Online

1 = number of formal sessions (may consist of multiple meetings)

* Meetings of the CCP include GFCS PAC meetings
PHORS did not meet pending the results of the work of the INFCOM Study Group on Cryosphere

The total number of hours of
the above formal sessions is
around 146, less than the
number of working hours in a
month
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Period of activity (sessions) since Cg-18/EC-71
35
30

Number of hours

25
20
15
10
5
0

Oct

Nov

Dec

Jan

Feb

Mar
Face-to-face

Apr
Online

May

Jun

Jul

Aug

Sep
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Submissions to EC-72
Body

Draft Decisions / Resolutions

Reports

RB

2.4(2)

SAP

2.5(3)

JCB

2.5(5)

Other information papers

Inf. 4.3(1) Outcomes of Virtual symposium
on Covid-19

PAC

3.1/1 (EC-72) – Follow up to the Constituent Bodies
Reform Task Force (co-sponsored with CBR-TF)

2.5(1)

TCC

4/1 (EC-72) – Adoption of draft resolutions
recommended by the Technical Coordination Committee

2.5(2)

CBR-TF

3.1/1 (EC-72) – Follow up to the Constituent Bodies
Reform Task Force (co-sponsored with PAC)

2.5(4)

CCP

4.1(2)/1 (EC-72) – Strengthening the GFCS CSIS

2.5(7)

HCP

3.4/1 (EC-72) – Vision and Strategy for Hydrology and
associated Plan of Action

2.5(6)

Inf. 3.4 Vision and Strategy for Hydrology
and associated Plan of Action

CDP

4.4(1)/1 (EC-72) – Scope and scale and progress of WMO
development projects

2.5(8)

Inf. 4.4(1) WMO development projects
Inf. 4.4(5) Scaling up development projects
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Adoption of rules of procedure
Body

Draft Decisions

RB

Draft Resolution 5.3(1) (EC-72), Annex A

SAP

Draft Resolution 5.3(1) (EC-72), Annex B

JCB

Under development

PAC

See Draft Resolution 5.3(1) (EC-72), Annex C

TCC

See Draft Resolution 5.3(1) (EC-72), Annex C

CBR-TF

See Draft Resolution 5.3(1) (EC-72), Annex C

CCP

Draft Resolution 5.3(1) (EC-72), Annex C

HCP

Draft Resolution 5.3(1) (EC-72), Annex C

PHORS

Draft Resolution 5.3(1) (EC-72), Annex C

CDP

Draft Resolution 5.3(1) (EC-72), Annex C

INFCOM-1/INF. 1, p. 296

Selected ongoing or planned activities
Body

Activities

RB

Development of concept notes on science for services

SAP

Four big science challenges to deliver the future WMO vision

JCB

Development of the Joint WMO-IOC Collaborative Strategy; RoP

PAC

Evaluation of the reform; evaluation of COVID-19 impacts; review of policy matters for EC-73

TCC

Coordinated scheduling of meetings of WMO technical bodies; review of technical matters for EC-73

CCP

Final ToRs, membership and sub-structures; ToRs of GFCS PAC; mechanisms to enhance the GFCS

HCP

Finalization of the Vision and Strategy for Hydrology and Associated Plan of Action for Cg-Ext. (2021)

PHORS

Coordinate with SG-Cryo/INFCOM to revise PHORS mandate/ToRs

CDP

Expansion of the membership; activation of task teams; revision of Capacity Development Strategy
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Planning of meetings leading to Cg-Ext. (2021)
Body

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Policy matters
Technical matters

Mar

Apr

Cg-Ext.

2 8 Sep-2 Oct

19-21

17-18

TCC

22-23
1-2

CCP

8-9,15-16

8-9
28-29*

HCP

18-19

23-26

PHORS
CDP

?
26-27

?
8-12?

RA I

10-12

RA II
RA III
RA IV

25-27
30 Nov-3 Dec

RA V
RA VI

?
20

SERCOM
INFCOM
RB

22-26
9-13
25-26

SAP ?

JCB ?
Data Conf.

Jun

31May-4Jun

EC
PAC

May

* Sub-group

16-19

22-26

TBD
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GENDER AND INFCOM
1.1
WMO is resolved in its efforts to achieve gender equality, empower women and
build climate resilient societies. To this end, it is committed to mainstreaming gender in its
governance, working structures, programmes and service delivery. It is also determined to
attract more women in the fields of science and meteorology. WMO Policy on Gender Equality,
together with relevant information on the subject, including implementation of the policy and
Action plan for the Eighteenth financial period with progress report (mid. 2019) is available
from the following website:
https://public.wmo.int/en/resources/gender-equality
1.2
The World Meteorological Congress at its eighteenth session, through Resolution 7
(Cg-18), which established the WMO Technical Commissions for the Eighteen financial period,
decided that, due to the multidisciplinary nature and increased work volume, the composition
and working arrangements of the new commissions should be elaborated to ensure a balanced
representation of relevant disciplines, active and balanced regional engagement and gender
considerations. In doing so, Congress added in the Terms of Reference of the Infrastructure
Commission under working procedures, an item (h), which tasks the INFCOM to ensure
regional and gender balance and inclusiveness in all its structures and work plans.
1.3
Since the establishment of the INFCOM working structure through Resolution 1
(INFCOM-1), during April/May 2020, the Management Group has been working on selecting
qualified experts for the Standing Committees and the Study Groups with objective to
maximize participation of females in the work of the Commission.
1.4
Despite its efforts, the Management Group could only rely on experts nominated by
Agency Approvers within the Experts Database and achieve limited progress on the selection of
female experts within Standing Committees and Study Groups (Figure 1). Efforts were also
made with limited success to appointing females for Expert Team chairperson and vicechairperson positions (Figure 2). Distribution of male and female positions in the Management
Group, Standing Committees and Study Groups is provided in Figure 1.
1.5.
To address the issue, the Management Group is designing a Gender Equality Focal
Point with the objective of developing a specific action plan for the Commission available
before the Extraordinary Congress. This action plan will address the mechanisms supporting
priority actions as identified within the Gender Action Plan (Annex to Resolution 82 (Cg-18)).
The Focal Point will be reaching out with the Standing Committees and Study Groups, but also
regional associations and other groups as appropriate, in the view to assess the situation and
identify elements to be included in the action plan.
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Figure 1: Gender distribution in the Management Group, Standing Committee and Study Group
membership (number of female and male members). Note concerning JSG-GCOS: the
composition of the Joint Study Group has not been completed at this stage; only two co-Chair
positions are counted here.
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11
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Figure 2: Distribution of gender in Expert Team Chairs and vice-Chair positions.
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