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GENERAL SUMMARY OF THE WORK OF THE SESSION
Due to the COVID-19 outbreak, the first session of the Technical Commission for Observation,
Infrastructure and Information Systems (Infrastructure Commission/INFCOM) was organized in
three parts: Part I, a consultation by correspondence from 18 March to 18 May 2020; Part II: a
virtual session from 9 to 13 November 2020; and Part III: a virtual session from 12 to 16 April
2021.
The General Summary of the Work of Part II and the General Summary of the Work of Part III
are given below. During Part I, Resolution 1 (INFCOM-1) – Establishment of standing
committees and study groups of the Commission for Observation, Infrastructure and
Information Systems (Infrastructure Commission); Resolution 2 (INFCOM-1) – Officers, chairs
and vice-chairs of standing committees and study groups and the Management Group of the
Commission for Observation, Infrastructure and Information Systems (Infrastructure
Commission); and Resolution 3 (INFCOM-1) – Workplan of the standing committees and study
groups of the Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission) were adopted.

GENERAL SUMMARY OF THE WORK OF PART II
1.
The President of the Technical Commission for Observation, Infrastructure and
Information Systems (Infrastructure Commission/INFCOM), Mr M. Jean, opened the first virtual
session of the Commission on Monday 9 November 2020 at noon UTC and welcomed the
participants. He recalled that INFCOM was established by the World Meteorological Congress at
its eighteenth session (Cg-18) through Resolution 7 (Cg-18) – Establishment of WMO technical
commissions for the eighteenth financial period on the basis of the Transition Plan for the
reform of WMO constituent bodies adopted by the Executive Council at its seventieth session
(EC-70) through Resolution 36 (EC-70) – WMO Constituent Bodies Reform Transition Plan and
Communication Strategy. The joint session of the technical commissions and the Research
Board, originally planned to take place from 4 to 8 April 2020, was postponed due to the
COVID-19 outbreak.
2.
The decision to convene this INFCOM session virtually was taken on the basis of the
resolutions adopted by correspondence during the period from 18 March to 18 May 2020 and
the follow-up activities under the leadership of the Management Group of the Commission:

3.

•

Resolution 1 (INFCOM-1) – Establishment of standing committees and study groups
of the Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission);

•

Resolution 2 (INFCOM-1) – Officers, chairs and vice-chairs of standing committees
and study groups and the Management Group of the Commission for Observation,
Infrastructure and Information Systems (Infrastructure Commission);

•

Resolution 3 (INFCOM-1) – Workplan of the standing committees and study groups
of the Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission).
The above resolutions are included in Appendix 2.

4.
The Secretary-General, Professor P. Taalas, welcomed the participants to the session.
He explained that INFCOM is now in order with all standing committees, study groups and
expert teams formed. Kick-off and follow-up meetings took place and the groups have started
working on the priorities defined by the management group according to deliverables decided
per Resolution 3 (INFCOM-1). He thanked the president, the vice-presidents and the
Management Group for their intensive efforts since Cg-18 to put INFCOM into action.
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Prof. Taalas recalled the importance of WMO’s Earth system approach. In relation to this, WMO
is promoting the development of a new single data policy across Earth system domains that is
expected to foster data availability. A data conference is planned the week after this INFCOM
session, and there has been a successful series of workshops and stakeholder consultations in
preparation for this conference. The plan is to have the new data policy submitted to the World
Meteorological Congress at its extraordinary session in 2021 (Cg-Ext(2021)) through the
recommendations of INFCOM-1 Part III in February 2021.
Good progress was made with development of regulatory material for the Global Basic
Observing Network (GBON), in close consultation with Members; draft material is being
submitted to this session. GBON will be the foundation for enhancing data availability and
allowing financial instruments such as the Systematic Observations Financial Facility (SOFF) to
implement GBON in the less developed countries where there are substantial gaps.
The Secretary-General thanked all participants for their valuable contribution to the work of
the Commission and wished for a successful and productive session.
5.

The Commission approved the agenda as provided in Appendix 1.

6.

The Commission established the following committees:
Coordination Committee:
Chair: president of INFCOM
Members: vice-presidents of INFCOM, chairs of the standing committees,
Secretary-General and/or Assistant Secretary-General, Director of the
Infrastructure Department, secretaries of plenary meetings designated by the
Secretary-General. One representative of INFCOM Members was also invited
to the Committee.

Since there were no vacant officer positions in the Commission, elections were not planned to
take place during this session. The Commission therefore noted that there was no need to
establish a nomination committee.
Since this is a virtual session, and faced with the practical difficulties of organizing the work of
the Credentials Committee, the Commission decided not to establish such a committee but
instead to rely on the Secretariat to report on the credentials and the quorum. Conference
Officer Mr Elhousseine Gouaini was therefore tasked by the Commission to verify the
credentials, monitor the quorum and report to the Commission on a daily basis during the
session.
7.
The Commission agreed on the programme of the work of the session: working hours of
the meetings: noon – 1500 UTC and noted General Regulation 95 concerning the records and
minutes of the session.
8.
The Commission noted the report of the president of the Commission, highlighting the
work done during the transition period in preparation for the first virtual session of the new
technical commission.
9.

The session adopted two resolutions, given in Appendix 2.

10.

The session adopted twelve decisions, given in Appendix 3.

11.
The session adopted nine recommendations to the Executive Council, given in
Appendix 4.

GENERAL SUMMARY OF THE WORK OF THE SESSION

12.
The list of participants is given in Appendix 5. Out of a total of 343 participants,
96 were women, i.e. 28%.
13.
The Commission agreed that the dates and place for the next regular session
(INFCOM-2) would be decided at INFCOM-1, Part III in February 2021.
14.
The first virtual session of the technical commission closed at 1435 UTC on
13 November 2020.
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GENERAL SUMMARY OF THE WORK OF PART III
1.
The President of the Technical Commission for Observation, Infrastructure and
Information Systems (Infrastructure Commission/INFCOM), Mr M. Jean, opened the third part
of the first session of the Commission held virtually on Monday 12 April 2021 at noon (UTC)
and welcomed the participants. He recalled that INFCOM was established by the World
Meteorological Congress at its eighteenth session (Cg-18) through Resolution 7 (Cg-18) –
Establishment of WMO technical commissions for the eighteenth financial period on the basis of
the Transition Plan for the reform of WMO constituent bodies adopted by the Executive Council
at its seventieth session (EC-70) through Resolution 36 (EC-70) – WMO Constituent Bodies
Reform Transition Plan and Communication Strategy.
2.
In view of the COVID-19 outbreak, the first session of INFCOM was organized in
multiple parts:
•

Part I: Consultation by correspondence from 18 March to 18 May 2020. The
resolutions agreed upon during this part are included in Appendix 2;

•

Part II: Virtual session from 9 to 13 November 2020;

•

Part III: This virtual session, from 12 to 16 April 2021.

3.
The decision to convene this INFCOM session virtually was taken on the basis of the
decisions and resolutions adopted by the Commission during Parts I and II and the follow-up
activities under the leadership of the president and the Management Group of the Commission.
4.
The Secretary-General, Professor P. Taalas, welcomed the participants to the session
and recalled that this third virtual part of the session has been imposed on us by the impact of
the COVID-19 pandemic. He explained that work has progressed surprisingly well in spite of
the challenges of not being able to have physical meetings and thanked the INFCOM
Management Group, standing committees, study groups and experts for their flexibility and
their willingness to work online, often at highly inconvenient local times. Prof. Taalas further
explained that in spite of the challenges, much has been accomplished already, for example,
the approval of the draft regulatory material for the Global Basic Observing Network (GBON) in
November 2020 and the preparation of a new version of the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160). The constitution of INFCOM is still progressing,
including, for example, the population of expert teams, the addition of terms of reference, and
the population of coordinator roles. However, he was pleased to report that many parts of the
working structure are already working at full speed.
The study groups also made good progress to clarify the working structure and reporting
arrangements around cross-cutting and co-sponsored activities such as the Global Cryosphere
Watch (GCW), the Global Climate Observing System (GCOS) and the Global Ocean Observing
System (GOOS).
The Secretary-General also recalled that the new draft resolution for a WMO Unified Policy for
the International Exchange of Earth System Data being prepared for the World Meteorological
Congress for its extraordinary session (Cg-Ext(2021)) in October is a major initiative of WMO.
This was strongly endorsed by the WMO Data Conference in November 2020, and this INFCOM
session will be the first formal intergovernmental review of the draft text. The SecretaryGeneral said that he was looking forward to a good discussion on this critical document.
Finally, Prof. Taalas explained the strong relationship between three important WMO priority
activities: the data policy, GBON and the Systematic Observations Financial Facility (SOFF):
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•

The new data policy will provide a framework for substantially strengthening and
expanding the exchange of Earth system data, including significantly increasing and
improving access to numerical weather prediction (NWP) and climate analysis
output for all Members;

•

GBON is the first regulatory initiative under the new data policy umbrella; it will
strengthen the observational input to NWP and climate analysis systems;

•

SOFF will provide the financial and technical support for the implementation of
GBON in the most resource-challenged areas of the globe.

5.

The Commission approved the agenda as provided in Appendix 1.

6.

The Commission established the following committees:
Coordination Committee:
Chair: president of INFCOM
Members: vice-presidents of INFCOM, chairs of the standing committees,
Secretary-General and/or Assistant Secretary-General, Director of the
Infrastructure Department, secretaries of plenary meetings designated by the
Secretary-General. R. Venkatesan (India) and Sydney Thurston (USA) also
joined the Coordination Committee.

Since there were no vacant officer positions in the Commission, elections were not planned to
take place during this session. The Commission therefore noted that there was no need to
establish a nomination committee.
Since this is a virtual session, and faced with the practical difficulties of organizing the work of
the Credentials Committee, the Commission decided not to establish such a committee but
instead to rely on the Secretariat to report on the credentials and the quorum. Conference
Officer Mr Elhousseine Gouaini was therefore tasked by the Commission to verify the
credentials, monitor the quorum and report to the Commission on a daily basis during the
session.
7.
The Commission agreed on the programme of work of the session: working hours of the
meetings: noon to 1500 UTC, and noted General Regulation 95 concerning the records and
minutes of the session.
8.
The Commission noted the report of the president of the Commission, highlighting the
work done during the transition period in preparation for the third part of the first session of
the new technical commission, held virtually.
9.

The session adopted 8 resolutions, given in Appendix 2.

10.

The session adopted 13 decisions, given in Appendix 3.

11.

The session adopted 13 recommendations to the Executive Council given in Appendix 4.

12.
The list of participants is given in Appendix 5. Out of a total of 512 participants,
162 were women, equal to 32% and 350 men, equal to 68%.
13.
The Commission noted that the next regular session of the Commission would in
principle take place in early 2022 and decided to give a mandate to the president of INFCOM to
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discuss this with the Secretary-General and agree on the most suitable dates according to the
schedules of the other constituent bodies.
14.
The third part of the first session of the technical commission, held virtually, closed at
1408 UTC on 16 April 2021.

APPENDIX 1. AGENDA
AGENDA FOR PART II
1.

Agenda and organization of the session

1.1

Opening of the session

1.2

Approval of the agenda

1.3

Establishment of committees

1.4

Programme of work

1.5

Records

2.

Report of the president of the technical commission

3.

Work programme and subsidiary bodies of the Commission

4.

Technical regulations and other technical decisions

4.1

Decisions requiring approval by the Infrastructure Commission at this virtual session:

4.1.1

Standing Committee on Earth Observing Systems and Monitoring Networks
(SC-ON)

4.1.2

Standing Committee on Measurements, Instrumentation and Traceability (SC-MINT)

4.1.3

Standing Committee on Information Management and Technology (SC-IMT)

4.1.4

Standing Committee on Data Processing for Applied Earth System Modelling and
Prediction (SC-ESMP)

4.1.5

Recommendations of the Hydrology Coordination Panel (HCP)

4.2

Work in progress and decisions requiring approval by the Infrastructure Commission
at a later stage:

4.2.1

Standing Committee on Earth Observing Systems and Monitoring Networks
(SC-ON)

4.2.2

Study Group on Data Issues and Policies (SG-DIP)

4.2.3

Study Group on Cryosphere Cross-cutting Functions (SG-CRYO)

5.

Procedural and coordination aspects

5.1

Rules of procedure

5.2

Coordination with other bodies

5.3

Engagement with the regional associations

6.

Gender and INFCOM
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7.

Election of officers

8.

Date and place of the next sessions

9.

Closure of the session
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AGENDA FOR PART III
1.

Agenda and organization of the session

1.1

Opening of the session

1.2

Approval of the agenda

1.3

Consideration of the report on credentials

1.4

Establishment of committees

1.5

Programme of work

1.6

Records

2.

Report of the president of the technical commission

3.

Review of the Executive Council and World Meteorological Congress
resolutions related to the Commission

4.

Work programme and subsidiary bodies of the Commission

5.

Technical regulations and other technical decisions

5.1

Recommendations from INFCOM standing committees and study groups:

5.1.1

Standing Committee on Earth Observing Systems and Monitoring Networks
(SC-ON)

5.1.2

Standing Committee on Measurements, Instrumentation and Traceability (SC-MINT)

5.1.3

Standing Committee on Information Management and Technology (SC-IMT)

5.1.4

Standing Committee on Data-Processing for Applied Earth System Modelling and
Prediction (SC-ESMP)

5.1.5

Study Group on Data Issues and Policies (SG-DIP)

5.1.6

Study Group on Cryosphere Crosscutting Functions (SG-CRYO)

5.1.7

Study Group on Ocean Observations and Infrastructure Systems (SG-OOIS)

5.1.8

Joint WMO – Intergovernmental Oceanographic Commission (IOC) – International
Science Council (ISC) – United Nations Environment Programme (UNEP) Study
Group on the Global Climate Observing System (JSG-GCOS)

5.2

Recommendations from other bodies

5.2.1

Services Commission (SERCOM)

5.2.2

Hydrological Coordination Panel (HCP)

5.2.3

Capacity Development Panel (CDP)

10

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

6.

Procedural and coordination aspects

6.1

Rules of procedure

6.2

Review of resolutions and recommendations of the previous commission structure
and evaluation of implementation of relevant actions

6.3

Coordination with other bodies

6.4

Engagement with the regional associations

7.

Gender and INFCOM

8.

Election of officers

9.

Date and place of the next sessions

10.

Closure of the session

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION
RESOLUTIONS ADOPTED BY CORRESPONDENCE
Resolution 1 (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,
Recalling:
(1)

Resolution 1 (Cg-18) – WMO Strategic Plan, which defines the long-term goals, strategic
objectives and focus areas for 2020–2023, in particular in the area of Earth system
observations and prediction, and their translation into activities and deliverables of the
Operating Plan (Cg-18/INF. 3(1)) and updates),

(2)

Resolution 7 (Cg-18) – Establishment of WMO technical commissions for the eighteenth
financial period, which identifies the regulated and existing infrastructure elements,
operational or under development, in the Infrastructure Commission, with substructures
as needed to implement the WMO Strategic Plan,

(3)

Resolution 11 (Cg-18) – WMO reform – next phase, which calls for, inter alia, coherence
and consistency between the strategic, programmatic and financial frameworks, and
streamlining of WMO technical and scientific strategies, plans and programmes in
accordance with the WMO Strategic Plan, Operating Plan and budget based on long-term
goals and strategic objectives,

(4)

Resolution 34 (Cg-18) – Global Basic Observing Network,

(5)

Resolution 48 (Cg-18) – Key directions of the Polar and High-mountain Agenda for the
next WMO financial period (2020–2023),

(6)

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

(7)

Resolution 55 (Cg-18) – Emerging data issues,

(8)

Resolution 56 (Cg-18) – Data policies and practices,

(9)

Resolution 58 (Cg-18) – Future Integrated Seamless Global Data-processing and
Forecasting System collaborative framework,

(10) Resolution 82 (Cg-18) – Gender Action Plan, which decided to endorse the WMO Gender
Action Plan and requested technical commissions, inter alia, to apply and implement the
Action Plan within their areas of responsibility,
(11) Resolution 2 (EC-71) – Data policies and practices,
(12) Resolution 6 (EC-71) – Executive Council Panel of Experts on Polar and High-mountain
Observations, Research and Services,
(13) Rules of Procedure for Technical Commissions (WMO-No. 1240),
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Noting that the chairs of the Standing Committee on Information Management and
Technology (SC-IMT), the Standing Committee on Data-processing for Applied Earth System
Modelling and Prediction (SC-ESMP), and the Standing Committee on Earth Observing Systems
and Monitoring Networks (SC-ON) are appointed Members of the Joint WMOIntergovernmental Oceanographic Commission of the United Nations Educational, Scientific
and Cultural Organization (UNESCO) (IOC) Collaborative Board (JCB), and that, through their
roles, they ensure the engagement between the Commission for Observation, Infrastructure
and Information Systems (INFCOM) and JCB to enhance marine related infrastructure
cooperation,
Having considered:
(1)

The terms of reference of the Commission for Observation, Infrastructure and
Information Systems (Infrastructure Commission) (Resolution 7 (Cg-18), Annex 1 –
Terms of reference of technical commissions, A. – Commission for Observation,
Infrastructure and Information Systems),

(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 to the present
resolution:
(a)

Standing Committee on Earth Observing Systems and Monitoring Networks (SC-ON);

(b)

Standing Committee on Measurements, Instrumentation and Traceability (SC-MINT);

(c)

Standing Committee on Information Management and Technology (SC-IMT);

(d)

Standing Committee on Data Processing for Applied Earth System Modelling and
Prediction (SC-ESMP);

(e)

Study Group on Data Issues and Policies (SG-DIP);

(f)

Study Group on Ocean Observations and Infrastructure Systems (SG-OOIS);

(g)

Study Group on Cryosphere Cross-cutting Functions (SG-CRYO);

(h)

Study Group on Implementation of the Global Basic Observing Network (SG-GBON);

(i)

Joint WMO/INFCOM, Intergovernmental Oceanographic Commission (IOC), International
Science Council (ISC) and United Nations Environment Programme (UNEP) Study Group
on the Global Climate Observing System (JSG-GCOS), subject to approval by the WMO
Executive Council and governing bodies of other co-sponsoring organizations,

Requests the president, with the assistance of the Management Group and the support of the
Secretariat, to ensure the selection of technical experts from the Expert Network to serve in
the above standing committees and study groups, and to establish working groups and expert
teams, including inter-commission mechanisms, as necessary, to complete the work of these
bodies, taking into account the expertise required, regional and gender balance and
inclusiveness, as established by the rules of procedure and the recommendations of the
Research Board;
Requests the Management Group to strengthen coordination with Executive Council Panels
and to enhance cooperation between technical commissions and their subsidiary bodies at the
technical level;
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Invites the Research Board, where appropriate and in consultation with the Management
Group of the Infrastructure Commission, to nominate one or more experts to liaise between
the Research Board and any subsidiary body of the technical commission; these experts will
advise on the implementation of scientific and technological advances, facilitate links between
the work of the subsidiary body in question and the Research Board/research programmes,
assist in avoiding duplication of effort, and report to the Research Board on the work of the
subsidiary body.

Annex to Resolution 1 (INFCOM-1)
Terms of reference of standing committees and study groups
A.

Standing Committee on Earth Observing Systems and Monitoring Networks
(SC-ON)

Purpose
Responding to the WMO Convention, article 2(a) (Basic Documents, No. 1 (WMO-No. 15)),
which states that one of the primary purposes 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 including the development of guidance and tools 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)”, with a focus on improving
network design through a tiered approach and monitoring performance, and where appropriate
taking into consideration existing Quality Management Framework guidance – Hydrology (QMFH) material on hydrological services.
The activities of the Standing Committee will include the following:
(a)

With the regional associations, in collaboration with the other Standing Committees of
the Infrastructure Commission, and in collaboration with the Services Commission and
the Research Board, and with reference to the Rolling Review of Requirements (RRR),
gather and review observational user requirements across all user programmes and
disciplines;

(b)

Assess and advise on gaps and solutions for meeting user needs in observations for all
disciplines and WMO Application Areas, and make proposals on implementation, planning
and operational management of global, regional, subregional and national observing
networks, across Earth system domains;

(c)

Develop the WMO Application Areas within the Rolling Review of Requirements to reflect
the needs of Earth system analysis, prediction, projection, and sector-specific
applications;

(d)

Develop and maintain WMO regulatory and guidance material related to Earth observing
networks, as specified in the Technical Regulations (WMO-No. 49), in particular Volume I
and III, and in the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160);

(e)

Collect and specify requirements for, and guide the development, implementation,
operation and maintenance of WIGOS tools (e.g. WIGOS Information Resource, the
Observing Systems Capability Analysis and Review Tool (OSCAR), and the WIGOS Data
Quality Monitoring System (WDQMS));
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(f)

Assist and guide Members to initiate, design, develop, optimize and implement integrated
global, regional, subregional and national observing networks in collaboration with
relevant groups and partner organizations, including satellite operators;

(g)

In collaboration with the regional associations, provide technical guidance with regard to
translating WMO standard practices and procedures into operational advice that is
tailored to the needs of individual Member countries and territories;

(h)

Provide necessary assessments or facilitate and guide Members for undertaking such
assessments to help enhance their capabilities and overall data availability, and assure
optimal compliance with established requirements for all WMO Application Areas;

(i)

Provide performance monitoring of the observing networks; promote the establishment,
quality and continued operation of all WIGOS observing networks;

(j)

Establish appropriate coordination with the Services Commission and Research Board on
strengthening and designing existing and new observational networks to enhance
benefits to Members;

(k)

Cooperate and partner with other organizations to ensure efficient support to Members,
with a view to fostering a culture of compliance with regulatory material to build capacity
and increasing the overall availability of observations;

(l)

Coordinate WMO requirements for radio-frequency bands and assignment of radio
frequencies to meteorological telecommunications, instruments, sensors, both for
operational and research purposes, and liaise with specialist radio-frequency
management authorities, including the International Telecommunication Union (ITU), on
frequency allocation matters;

(m) Engage with other WMO structures and programmes, co-sponsored programmes, and
related international partner organizations in coordinating all relevant activities.
Expertise required
Expertise will be required in the following areas related to surface- and space-based observing
networks 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, and observations compliance with relevant WMO
regulations/recommendations;

•

Observing network implementation;

•

Observing network monitoring;

•

Allocation and protection of radio frequencies for observing networks.

Membership
Up to 25 technical experts, including Chair and vice-Chair(s), Leads and/or co-Leads of its
subsidiary bodies, and other necessary experts selected from the Expert Network by the
President of the Commission assisted by the management group and the Secretariat, covering
the primary Earth System domains addressed by the WMO (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 terms of reference of the Standing Committee:
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•

The Coordination Group for Meteorological Satellites (CGMS) and the Committee on Earth
Observation Satellites (CEOS) concerning space-based observing networks;

•

The International Air Transport Association (IATA) and the International Civil Aviation
Organization (ICAO) concerning aircraft-based observations and observations in support
of aviation;

•

The Intergovernmental Oceanographic Commission of UNESCO (IOC) and the Global
Ocean Observing System (GOOS) concerning ocean observing networks;

•

The International Union of Geodesy and Geophysics (IUGG), including the International
Association of Hydrological Sciences (IAHS) and the International Association of
Cryospheric Sciences (IACS), concerning Hydrology and Cryosphere observing and
networks;

•

The Intergovernmental Hydrological Programme (IHP) of UNESCO for Hydrology and
Cryosphere;

•

UN Environment, the Convention on Long-range Transboundary Air Pollution (LRTAP), 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 like Voluntary Observing Ships (VOSs);

•

Food and Agriculture Organization of the United Nations (FAO) water programmes
including the FAO Water Platform and Aquastat;

•

International Maritime Organization (IMO);

•

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 during the intersessional period (i.e. 2-year cycle), prior to the next
technical commission session. Otherwise by electronic correspondence and 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 2-year period.
Regulatory and guidance material
Maintenance and updating of the following current WMO regulatory and non-regulatory
material:
•

Relevant parts of Technical Regulations (WMO-No. 49), Volumes I-III;

•

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

•

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

Guide to Climatological Practices (WMO-No. 100) (part relevant to climate
observations, stations and networks, supporting the Standing Committee on
Climate Services );

•

Guide to Hydrological Practices (WMO-No. 168), Volume 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
(WMO-No. 1238),

•

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

Forthcoming guidelines:
•

Guidance on the implementation of regional and national AMDAR programmes;

•

Guidance on the regional coordination and implementation of WIGOS and
distribution of roles among RWC nodes.

Expected outputs
Note: Deliverables aligned with the WMO Operating Plan 2020–2023 are listed in the annex to
Resolution 3 (INFCOM-1) as appropriate.
B.

Standing Committee on Measurements, Instrumentation and
Traceability (SC-MINT)

Purpose
Responding to the WMO Convention, article 2(c) (Basic Documents, No. 1 (WMO-No. 15)),
which states that one of the primary purposes 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 the capture and publication of
measurand quality as supported by measurements, instrumentation and traceability.
The activities of the Standing Committee will include the following:
(a)

With the regional associations, in collaboration with the other Standing Committees and
Study Groups of the Infrastructure Commission, and in collaboration with the Services
Commission and Research Board, and with reference to the Rolling Review of
Requirements, gather and review measurement requirements across all relevant
technology streams, user programmes and disciplines, to update relevant documentation
and provide guidance to support the new and changed requirements;
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(b)

In collaboration with the Research Board and manufacturers, promote innovation and the
application of emerging technologies, techniques and integrated solutions in
measurement, and where these are beneficial, to provide guidance for their
implementation and integration within global, regional, subregional and national
observing networks;

(c)

Develop, provide and maintain effective standards, other regulatory and guidance
material related to instrumentation and measurement practices, that facilitate creating
data that is easily shared among stakeholders and support the deployment of
sustainable, reliable, cost-effective and fit-for-purpose measurement systems meeting
user requirements including those of relevant United Nations agreements , such as the
Sustainable Development Goals (SDGs), the United Nations Framework Convention on
Climate Change (UNFCCC), and the Sendai Framework;

(d)

Develop, establish, publish, maintain and provide guidance on the application of suitable
mechanisms to enable the traceability of measurement quality to international standards,
also quantifying the uncertainties of the measurements;

(e)

Coordinate and conduct intercomparisons, in cooperation with relevant networks as
appropriate, and develop a framework including the development of best practices, for
characterizing the quality of measurements from traditional and non-traditional data
sources;

(f)

Develop, update and promote education and training material and recommend
competency-based training events in the field of environmental measurements,
instrumentation and traceability, in collaboration with Regional Training Centres, Regional
Instrument Centres and Lead Centres and the Research Board: Conduct outreach
activities, development of best practices, and support capacity development and
community of practices especially for the transition from manual to automatic
measurements ;

(g)

Develop mechanisms for the compliance assessment of WMO designated measurementrelated centres against measurement regulations, and perform such assessments as
appropriate;

(h)

Engage with other WMO structures, WMO programmes, co-sponsored programmes and
related international partner organizations when coordinating relevant activities.

Expertise required
•

Environmental measurement, science and engineering;

•

Understanding of user requirements and fit-for-purpose solutions;

•

Siting selection, maintenance and classification in terms of the criteria for
measurement quality classification;

•

Instrument and data collection system operation, maintenance, testing, verification
and calibration;

•

Comparison of the operation and performance of instruments and data collection
systems;

•

Traceability hierarchy and measurement quality assurance, along with national
accreditation scheme in terms of ISO 17025 for WMO Regional Instrument Centres
(RICs);
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•

Metrological practices for the provision, operation and maintenance of traceable
references and working standards;

•

Expertise about Evaluation of Measurement Data - Guide to the expression of
uncertainty in measurement (ISO/IEC Guide 98-4:2008) (identification of all
uncertainty components, computation of uncertainty budget, etc.);

•

Quality assurance and management (in particular ISO/IEC 17025).

Membership
Up to 25 technical experts, including Chair and vice-Chair, Leads and/or co-Leads of its
subsidiary bodies, and other necessary experts selected from the Expert Network by the
President of the Commission assisted by the management group and the Secretariat, covering
the primary Earth System domains addressed by the WMO (weather, climate, atmospheric
composition, oceans, hydrology and cryosphere) and the required types of expertise.
In addition to the core members listed above, the following partners will also be invited to
nominate experts based on the terms of reference of the Standing Committee, including to
contribute to the work of the Standing Committee (they will be selected by the president of the
commission, assisted by the management group and Secretariat):
•

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);

•

Other partners with relevant experts that are identified during the intersessional
period by the president of the commission assisted by the management group and
Secretariat.

Duration
Until the next ordinary session of the commission and can be re-established if necessary.
Modalities of work
One face-to-face meeting during the intersessional period (i.e. 2-year cycle), prior to the next
technical commission session. Otherwise by electronic correspondence and 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 2-year period.
Regulatory and guidance material
New content and maintenance updates 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);
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•

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

•

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

•

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

•

WIGOS Metadata Standard (WMO-No. 1192);

•

Contributions to WMO/GAW Aerosol Measurement Procedures, Guidelines and
Recommendations (WMO-No. 1177);

•

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

•

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

•

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

•

Common WMO-ISO standards, as appropriate, including among others:
−

Wind profilers

−

Particle backscatter lidar

−

Doppler lidar

−

Ground-based weather radar

−

Reference rain gauge pit

−

Snow depth sensors

•

Guidance documentation on the transition to automation;

•

Guidance on the replacement and disposal 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.

Expected outputs
Note: Additional deliverables aligned with the WMO Operating Plan 2020–2023 are listed in the
annex to Resolution 3 (INFCOM-1) as appropriate.
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C.

Standing Committee on Information Management and Technology
(SC-IMT)

Purpose
Responding to the WMO Convention, article 2(b) (Basic Documents, No. 1 (WMO-No. 15)),
which states that one of the primary purposes 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)

With the regional associations, and in collaboration with the other Standing Committees
of the Infrastructure Commission and in consultation with the Services Commission and
Research Board, gather and review requirements across user programmes, assess and
advise on gaps and solutions for meeting user needs in information and communication
technologies for all disciplines and WMO application areas, and make proposals on
implementation, planning and operational management of the WMO Information System
(WIS);

(b)

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

(c)

Lead the continuous development of WIS, including the implementation of WIS 2.0 in
accordance with Resolution 57 (CG-18);

(d)

Support efficient and effective exchange of data and information among WMO Members
and with other organizations including from the private sector; facilitate members to
discover and get access to fit-for-purpose data in an effective way;

(e)

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, data formats, working with
Services Commission and its subsidiary bodies, national and international standard
bodies and communities where appropriate;

(f)

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

(g)

Provide technical guidance on archiving, rescue and digitization of historical data and
products derived from current and past observations, and on making these data
discoverable and accessible through WIS;

(h)

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

(i)

With the regional associations, monitor and review the performance of WIS and use of
globally exchanged data and coordinate the provision of technical support and interaction
between WIS centres;
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(j)

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;

(k)

Contribute to the development and implementation planning of infrastructure of partner
international organizations;

(l)

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

Expertise required
In addition to the general competencies defined in the Technical Regulations relevant to the
subject matter, the following expertise is preferable:
•

Telecommunication technologies: mobile communication, satellite communication,
Internet of things, messaging protocols;

•

Cloud computing services, big data analytic, web services;

•

Information system analysis, design, and project management;

•

Information security;

•

Operational system management: global coordination and monitoring of operation
systems, incident resolution;

•

Data and information representation technologies and standards for weather,
climate, hydrology, marine meteorology: WMO standards, NetCDF-CF, OGC
standards;

•

WIS and WIGOS metadata;

•

Data archiving, digitalization, rescue and cataloguing; information life cycle
management;

•

Compliance auditing.

Membership
Up to 25 technical experts, including Chair and vice-Chair(s), Leads and/or co-Leads of its
subsidiary bodies, and other necessary experts selected from the Expert Network by the
President of the Commission assisted by the management group and the Secretariat, covering
the primary Earth System domains addressed by the WMO (weather, climate, atmospheric
composition, oceans, hydrology and cryosphere) and the required types of expertise.
Duration
Until the next ordinary session of the commission and can be re-established if necessary.
Modalities of work
One face-to-face meeting during the intersessional period (i.e. 2-year cycle), prior to the next
technical commission Session. Otherwise by electronic correspondence and 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 2-year period.
Regulatory and guidance material
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Maintenance and updating of the following WMO regulatory and guidance material:
•

Manual on the WMO Information System (WMO-No. 1060);

•

Guide to the WMO Information System (WMO-No. 1061);

•

Guide on World Weather Watch Data Management (WMO-No. 788);

•

Manual on Codes (WMO-No. 306);

•

Manual on the Global Telecommunication System (WMO-No. 386);

•

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

•

Guide to Virtual Private Networks (WMO-No. 1116);

•

Satellite Data Telecommunication Handbook (WMO-No. 1223);

•

Guide to Climatological Practices (WMO-No. 100), supporting the Standing
Committee on Climate Services;

•

Manual on High-quality Global Data Management Framework for Climate
(WMO-No. 1238),

•

Climate Data Management System Specifications (WMO-No. 1131);

•

A report on the current activities of global centres for observing data on various
components of the Earth system operating under the auspices of WMO, and
proposals for improving the services to consumers of information.

Expected outputs
Note: Additional deliverables aligned with the WMO Operating Plan 2020-2023 are listed in the
annex to Resolution 3 (INFCOM-1) as appropriate.
D.

Standing Committee on Data Processing for Applied Earth System
Modelling and Prediction (SC-ESMP)

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) (Basic
Documents, No. 1 (WMO-No. 15)), 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 to 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 (GDPFS)”.
The activities of the Standing Committee will include the following:
(a)

With the regional associations, in collaboration with the other Standing Committees of
the Infrastructure Commission, and in collaboration with the Services Commission and
Research Board, gather and review requirements across user programmes, assess and
advise on gaps and solutions for meeting user needs in numerical analysis and Earth
system prediction products for all disciplines;
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(b)

In collaboration with the Research Board and Services Commission, support the
advancement and operationalization of probabilistic forecasting and Earth system
modelling, prediction and projection (Strategic Objective (SO) 2.3/Focus in 2020–2023);

(c)

Develop relevant regulatory and guidance material (SO 2.3/Focus in 2020–2023), in
particular the Manual on the Global Data-processing and Forecasting System (WMONo. 485);

(d)

Responding to new and evolving WMO programme requirements, and in collaboration
with the Research Board, Services Commission and other Constituent Bodies (Resolution
58 (Cg-18)), develop and support the implementation of the seamless GDPFS, including
support to tropical cyclone forecast and severe weather forecast, taking into
consideration related initiatives such as the Climate Services Information System (CSIS)
and the Global Hydrological Status and Outlook System (HydroSOS);

(e)

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

(f)

Support emergency response activities of Members and partner organizations (the
International Atomic Energy Agency (IAEA), the Comprehensive Nuclear-Test-Ban Treaty
Organization (CTBTO), the International Civil Aviation Organization (ICAO), etc.)
(Agreements and Working Arrangements with Other International Organizations – Basic
Documents No. 3 (WMO-No. 60));

(g)

In collaboration with the regional associations, monitor and review the performance and
application of the GDPFS and promote a culture of compliance with standards and
relevant regulatory material among all Members;

(h)

Any activities necessary to support the implementation of constituent body policy
decisions related to analysis, modelling, prediction and projection data, including the
sharing of model output data;

(i)

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

(j)

In collaboration with the regional associations and Regional Training Centres, develop,
update and promote training material and recommend competency-based training events
on Earth system modelling and applications in addition to building capacity among
developing Members on the use and interpretation of model output, and the development
of model analysis and forecast.

Expertise required
•

Earth system modelling and prediction (ESMP), analysis, reanalysis and projection
across all time and spatial scales, both deterministic and probabilistic, scales for
various disciplines, including: Seamless Earth system modelling for various
components (i.e. ocean, hydrology, cryosphere, atmospheric composition) in a fully
coupled manner and full value chain approach to serve all application areas (i.e.,
marine, aviation, water, climate, environment), Multi-model Ensemble (MME)
approaches, etc.;

•

Calibration and downscaling of ESM products;

•

Verification of ESM outputs;

•

Development of ensemble prediction and assimilation, and impact-based model
products;

•

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

Space weather analysis and prediction.

Membership
Up to 25 technical experts, including Chair and vice-Chair(s), Leads and/or co-Leads of its
subsidiary bodies, and other necessary experts selected from the Expert Network by the
President of the Commission assisted by the management group and the Secretariat, covering
the primary Earth System domains addressed by the WMO (weather, climate, atmospheric
composition, oceans, hydrology and cryosphere) and the required types of expertise.
Selected experts will represent both government and research and development organizations,
including GDPFS centres, within the following domains:
•

Earth system modelling;

•

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

•

Numerical weather prediction (NWP), ocean modelling, hydrological modelling,
atmospheric transport modelling, agrometeorology, high mountain, cryosphere, air
quality, space weather and nowcasting.

Duration
Until the next ordinary session of the commission and can be re-established if necessary.
Modalities of work
One face-to-face meeting during the intersessional period (i.e. 2-year cycle) prior to next
technical commission session. Otherwise by electronic correspondence and 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 2-year period.
Regulatory and guidance material
Current WMO Regulatory and non-regulatory material within the remit of the Standing
Committee:
•

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

•

Guide on the Global Data-processing System (WMO-No 305);

•

Guidelines on High-resolution Numerical Weather Prediction (Forthcoming);

•

Guidelines on Ensemble Prediction System Products and Post-processing
(Forthcoming);

•

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;

•

Guidance on regional climate change projections;

•

WMO catalogue of Earth system data;

•

Guidelines for Nowcasting Techniques (WMO-No. 1198);

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

•

25

Future seamless Global Data-processing and Forecasting System implementation
plan.

Expected outputs
Note: Additional deliverables aligned with the WMO Operating Plan 2020–2023 are listed in the
annex to Resolution 3 (INFCOM-1) as appropriate.
E.

Study Group on Data Issues and Policies (SG-DIP)

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; WMO 1239) and its recommendations, the purpose of the Study Group is to:
(a)

Conduct a comprehensive and detailed review on the implementation and the benefit of
current WMO data policy;

(b)

Continue the analysis of the emerging data issues and their impacts, including initiative
coordinated activities and engaging in pilot project activities aligned with WIS evolution,
and to develop further WMO guidance on the subject;

(c)

Consider new approaches to encourage sharing of commercially sourced data, crowdsourced 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;

(d)

Provide the Policy Advisory Committee (PAC) with analysis of WMO data policies,
including funding mechanism, to support and inform their review.

The work of this study group will be closely linked to the Study Group on the Global Basic
Observing Network.
Expertise required
Observational data requirements, Numerical Weather Prediction (NWP, including Earth system
modelling), and other data processing, national and international data policies for weather,
climate and water data.
Membership
Up to 15 technical experts, selected from the Expert Network by the president of the
commission assisted by the management group and Secretariat, representing government and
research and development organizations, and the private sector, within the following domains:
•

Global NWP;

•

National data policy;

•

National data requirements;

•

For space-based observing networks, the Coordination Group for Meteorological
Satellites (CGMS) and the Committee on Earth Observation Satellites (CEOS);
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•

Private sector weather service providers;

•

Academic organizations.

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

One face-to-face meeting during the intersessional period, prior to the next
technical commission session; additional meetings may be planned if needed;

•

By teleconference as needed.

Expected outputs
•

Preliminary report on data policy for the Policy Advisory Committee (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 (WMO-No. 1239);

•

Review of the World Water Data Initiative Implementation Plan.

F. Study Group on Ocean Observations and Infrastructure Systems (SG-OOIS)
Ocean Observations and Infrastructure are foundational to the delivery of forecast and decision
support services across the weather, water, climate and ocean regimes. The Global Ocean
Observing System (GOOS) helps to identify and use appropriate instruments for assessing the
ocean observation requirements, evaluates the effectiveness of ocean observing systems and
identifies gaps (e.g. through impact studies), and makes recommendations on the desired
evolution of the observing networks.
Purpose
In line with the developing GOOS Strategy 2030, and incorporating guidance from the Joint
WMO-IOC Collaborative Board (JCB), and the WMO Technical Coordination Committee (TCC)
and coordinating with appropriate INFCOM and Commission for Weather, Climate, Water and
Related Environmental Services and Applications (Services Commission/SERCOM) standing
committees and study groups, the Study Group on Ocean Observations and Infrastructure
System will propose and help establish efficient functional connections between the GOOS and
the Global Climate Observing System (GCOS), the Global Cryosphere Watch (GCW), the Global
Atmosphere Watch (GAW), the WMO Integrated Global Observing System (WIGOS), the WMO
Information System (WIS), the IOC International Oceanographic Data Exchange(IODE) and
the Global Data-processing and Forecasting System. (GDPFS).
In order to strengthen the end-to-end value chain from observations to data distribution,
forecasting systems, services and applications, the Study Group will consider further
contributions to the GOOS Strategy 2030 and GOOS Implementation Roadmap and address
the expected outputs from the joint WMO-IOC strategy for ocean data management, keeping
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in mind the potential to explore new partnerships for accessing ocean data sources and
products that are now available to WMO Members in real-time and delayed mode.
There will be potential to explore new partnerships for accessing ocean data sources and
products that are now available to WMO Members in real-time and delayed mode.
The Study Group will also provide recommendations on the functional connections:
(a)

In coordination with SERCOM SC-MMO, to engage with Members in all regions and review
and clarify their ocean requirements related to ocean observations, for WMO-related
strategic needs including NWP, Earth system modelling, including for the safety of life at
sea, and climate prediction and monitoring;

(b)

In coordination with the INFCOM SC-ON and SG-GBON, to identify the observations and
data requirements including issues related to Exclusive Economic Zones (EEZ), needed to
support these forecasting systems, models, assessments and key monitoring products
(e.g. IPCC assessments; State of the Climate Reports);

(c)

To assess capabilities of Members with regard to the use of ocean data and ocean
observing for services, and explore capacity development activities that are required; and

(d)

To promote stronger engagement of Members, especially those in developing countries,
in ocean observations and infrastructure systems.

Expertise required
Expertise will be required in the following areas related to the use and implementation of
marine meteorological and oceanographic observations:
•

Use of marine meteorological and oceanographic observations and related products,
including marine services;

•

Skill in making and collecting marine observations;

•

Ocean observing network implementation and monitoring and observing system
review.

Membership
Up to 15 technical 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 (R&D) organizations:
•

Representatives of WMO marine meteorological and ocean-related activities
including WIGOS, GCW, GCOS, data processing and forecasting systems, climate,
marine, and ocean services;

•

Representatives of relevant Standing Committees and Study Groups of the
Infrastructure Commission and of the Service Commission;

•

Representative of the GOOS Steering Committee, Observation Coordination Group
(OCG), IOC IODE, and Expert Team on Operational Ocean Forecasting Systems
(ETOOFS).

Duration
Until the next ordinary session of the commission.
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Modalities of work
(a)

Meetings (face-to-face): an annual meeting is foreseen;

(b)

By correspondence;

(c)

By tele/video conference.

Expected outputs
(a)

Preliminary report on progress: Q2 2021;

(b)

Recommendations on an optimal structure for efficient functional connections between
GOOS and WMO-related bodies and systems: next ordinary session of the commission;
delivered to the Infrastructure Commission, the GOOS Steering Committee, and the Joint
WMO-IOC Collaborative Board;

(c)

Recommendations on the role and functions of the WMO in relation to the Global Ocean
Observing System: next ordinary session of the commission; delivered to the
Infrastructure Commission, the GOOS Steering Committee, and the Joint WMO-IOC
Collaborative Board.

(d)

Recommendations, delivered to the Infrastructure Commission, the GOOS Steering
Committee, and the Joint WMO-IOC Collaborative Board, on how to:
(i)

Promote stronger engagement of Members in ocean observations and
infrastructure;

(ii)

Assess capabilities of Members with regards to the use of ocean data and ocean
observing for services;

(iii)

Include ocean observing in the Rolling Review of Requirements process.

G.

Study Group on Cryosphere Cross-cutting Functions: (SG-CRYO)

Purpose
With reference to Resolution 50 (Cg-18) on the pre-operational phase of the Global Cryosphere
Watch (GCW), Resolution 48 (Cg-18) on Polar and High Mountain priorities, and Resolution 6
(EC-71) on the EC Panel of Experts on Polar and High-mountain Observations, Research and
Services (EC-PHORS) , and taking into account:
(a)

The Intergovernmental Panel on Climate Change (IPCC) Special Report on the Ocean and
Cryosphere in a Changing Climate (SROCC), 2019;

(b)

The Call to Action of the WMO High-mountain Summit (HMS), 2019,

Noting that:
•

In the context of WMO activities, the Executive Council Panel of Experts on Polar
and High-mountain Observations, Research and Services (EC-PHORS) focus
includes the Arctic, the Antarctic, and the high-mountain regions;

•

Decision 48 (EC-69) defined high mountain regions as “mountain areas where
seasonal or perennial cryosphere is present and poses potential and serious risks to
society related to water scarcity and disaster resilience”. The IPCC SROCC report
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defined the high-mountain areas to include all mountain regions where glaciers,
snow or permafrost are prominent features of the landscape;
•

The scope of GCW includes cryosphere as a component of the Earth system.

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

Provide recommendations on the integration of Terms of Reference of GCW and
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 Standing Committees of
technical commissions and of the Research Board, to meet the requirements for
cryosphere information of all WMO activities, as defined in the WMO Strategic and
Operating Plans, and identify gaps;

(b)

Assess synergies with the Global Climate Observing System (GCOS), the World Climate
Research Programme (WCRP), the International Union of Geodesy and Geophysics
(IUGG), the Scientific Committee on Antarctic Research (SCAR) and other relevant
programmes and partners, fostering greater reciprocity within the WMO community and
with current and emerging partners in the field of cryosphere;

(c)

Recommend to the constituent bodies an optimal integration of these activities within the
governance structure of WMO and a coordination mechanism, to facilitate meeting the
requirements for cryosphere information, including for further developments.

Expertise required
Cryosphere, polar, or high-mountain observations, data and information management, services
and science, representing:
•

Earth system prediction;

•

Hydrological, climate, and weather science and services relevant to polar and highmountain regions;

•

Polar oceans science and services;

•

Cryosphere sciences;

•

Cryosphere in situ and space-based monitoring.

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(s).
Up to 15 experts from Members, selected from the Expert Network by the president of the
commission assisted by the management group and Secretariat, ensuring the essential
presence of specialized expertise from partner organizations and representing:
•

The GCW Steering Group;

•

EC-PHORS;

•

The Infrastructure Commission – SC-ESMP;

•

The Services Commission;

•

The Hydrological Coordination Panel;

30

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

•

The Research Board;

•

The Climate Coordination Panel;

•

The Coordination Group for Meteorological Satellites (CGMS) and the Committee on
Earth Observation Satellites (CEOS) concerning space-based observing of the
cryosphere;

•

Partners.

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

Face-to-face meetings;

•

By correspondence;

•

By tele/video conference.

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

Preliminary report on cryosphere cross-cutting functions, across WMO activities by
Q4 2020;

•

Recommendations to constituent bodies on an optimal integration of these activities
within the governance structure of WMO, and a coordination mechanism of these
activities and necessary engagements to consistently meet the cryosphere
information needs, by the next ordinary session of the commission;

•

Recommendations on the mandate and functions of GCW as a coordination
mechanism within the framework of WMO, addressing all components of the
cryosphere that are relevant to the WMO strategic priorities, e.g. snow, sea ice,
glaciers, permafrost, ice sheets, etc.

H.

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

The Global Basic Observing Network (GBON) is a major new initiative approved by the
eighteenth session of the World Meteorological Congress in June 2019. It reaffirms the
commitment of the WMO Members to support the NWP systems that underpin all 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.
Purpose
The Study Group will provide guidance on implementing the various aspects of national GBON
contributions within the territories (including territorial waters) of all WMO Members. The main
obstacles to implementation fall within the following three categories:
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(a)

Inconsistent interpretation and implementation of existing data policies among WMO
Members;

(b)

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;

(c)

Insufficient resources to operate and maintain the required observing systems.
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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).
Expertise required
Observational data requirements for Global NWP, capabilities of global observing systems for
Earth system prediction.
Membership
Up to 15 technical 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:
•

Global NWP,

•

Observing systems for Earth system prediction;

•

Implementation of observing systems;

•

Observations.

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

Physical meeting(s) as needed;

•

By electronic correspondence;

•

By teleconference as needed.

Expected outputs
•

Draft provisions of the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160) regarding the implementation of the GBON, which will clarify
international requirements for the exchange of observations and respective obligations of
Members in this regard, to be submitted to EC-72 for approval;

•

Proposal for a process for nomination, review and approval of the composition of the
GBON to be submitted to EC-72 for approval;

•

Proposal for initial composition of the GBON submitted to Members for their review, and
then for approval to the Extraordinary Session of the World Meteorological Congress in
2021;
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•

Proposed outline of future phases with the observations areas to be included and
approximate timescales to be submitted to EC-72 for approval;

•

Guidance on how to make use of Systematic Observations Financing Facility (SOFF) as a
mechanism for financing the GBON implementation in Small Island Developing States
(SIDS) and Least Developed Countries (LDCs).

I.

Joint WMO/INFCOM - IOC - ISC - UNEP Study Group on the Global Climate
Observing System (JSG-GCOS)

These Terms of Reference will be adopted by the World Meteorological Organization (WMO),
the Intergovernmental Oceanographic Commission of UNESCO (IOC), the International Science
Council (ISC), and the United Nations Environment Programme (UNEP). Any adjustments to
the Terms of Reference proposed by these governing bodies in their sequential adoption will be
harmonized by mutual agreement of the leaders of these bodies.
Purpose
The Joint WMO – IOC – ISC – UNEP Study Group on the Global Climate Observing System
(JSG-GCOS, hereinafter “the Study Group”) will consider the governance and structure for the
Global Climate Observing System (GCOS) and, if and as necessary, make recommendations for
adoption by WMO, IOC, ISC and UNEP. The governance and structure of GCOS should be
reconsidered in the light of the WMO governance reform and the recommendation in the GCOS
Review1. The Review recommended that the co-sponsors of GCOS2 might consider changing
the GCOS governance structure in order to strengthen the level of support, recognizing the
aim of GCOS to meet the needs of climate system monitoring, for assessing the impacts of
climate variability and change, applications to economic development, as well as research
leading to improved understanding, modelling and prediction of the climate system.
Making reference to the letter from the Co-sponsors to the Steering Committee in November
2019, the Study Group will use the findings of the 2014 GCOS Review as a baseline, taking
into account the changing external environment and, in particular, the strategic directions of
the co-sponsors.
Activities
•

The proposed Study Group will review GCOS governance and structure, and develop a
proposal for an optimal governance and structure for GCOS, that recognizes GCOS as an
activity across the WMO Infrastructure Commission, the Services Commission and
Research Board, as well as relevant programmes of IOC, ISC, and UNEP. This proposal
will:
(a)

Ensure that the GCOS programme will continue to provide guidance and support to
relevant observing systems to efficiently and consistently meet climate-related
needs, including driving further developments to address gaps and deficiencies;

(b)

Ensure that the GCOS programme will support the WMO earth system approach
and climate services, and other relevant WMO activities in the framework of the
WMO Strategic and Operating Plans and the WMO Integrated Global Observing
System (WIGOS) (e.g. hydrology, research, disaster and risk reduction, space
program);

GCOS Programme Review, Synthesis Report, March 2014, GCOS-181. See Recommendation 11.
As of February 2020, the sponsoring organizations are the World Meteorological Organization (WMO),
the Intergovernmental Oceanographic Commission of UNESCO (IOC), the International Science Council
(ISC), and the United Nations Environment Programme (UNEP).
1
2
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(c)

Ensure that the GCOS programme will support the strategic objectives of cosponsors to ensure consistent and coherent observations of the climate system;

(d)

Take into account the views of, and strengthen links with, partner agencies,
coordinators and operators of major observing systems, as well as co-sponsors and
partners of GCOS and other relevant organizations; and

(e)

Ensure that the GCOS governance structure will include an appropriate
representation of co-sponsors, partners, stakeholders and donors of GCOS, and
seek input, in particular from the United Nations Framework Convention of Climate
Change (UNFCCC) and from the Intergovernmental Panel on Climate Change
(IPCC), taking into account the historical partnership in terms of systematic
observation and assessment of the climate system;

The proposed Study Group will make recommendations on GCOS outputs to:
(a)

Ensure that the needs of climate observations are better incorporated into the
design, specification and operation of global observing systems, and also improve
reporting to partners and stakeholders;

(b)

Promote ways in which GCOS can partner to influence the requirements and
guidance used by implementers of climate observations outside of National
Meteorological and Hydrological Services; and

(c)

Promote ways in which GCOS can participate in, or support, the implementation of
initiatives undertaken by international science organizations, such as ISC, IOC,
UNEP and others.

Expertise required
Understanding of climate observations and needs, climate policy, and climate services.
Membership
Membership will be drawn from the co-sponsors and GCOS partners and stakeholders.
Members need to bring knowledge of the relevant activities of their organizations and of how
these relate to GCOS.
Membership will include the following recommended members:
•

Existing GCOS Steering Committee Chair and one Co-Chair from each of the GCOS
panels (currently the Atmospheric Observation Panel for Climate (AOPC), the Ocean
Observations Panel for Physics and Climate (OOPC) and the Terrestrial Observation Panel
for Climate (TOPC));

•

Representatives of WMO, IOC, ISC and UNEP as co-sponsors; and

•

Representatives of GCOS partners and contributing organizations including observing
systems.

Budget
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 technical experts, including chair and vice-chair.
Members appointed by IOC, ISC, and UNEP would be supported by the respective
organizations.
Duration
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Recommendations to the co-sponsors of GCOS to be completed by Q1 2021, to be considered
by their governing bodies with a view to adopting mutually compatible decisions on GCOS.
Modalities of work
•

At least one physical meeting;

•

By electronic correspondence;

•

By teleconference as needed.

Expected outputs to be delivered to the WMO, IOC, ISC and UNEP governing bodies
•

Preliminary report on progress to the co-sponsors of GCOS: Q4 2020;

•

Recommendations to the co-sponsors of GCOS to be completed by Q1 2021.

Resolution 2 (INFCOM-1)
Officers, chairs and vice-chairs of standing committees and study groups and the
Management Group of the Commission for Observation, Infrastructure and
Information Systems (Infrastructure Commission)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 88 (Cg-18) – Appointment of the Secretary-General and elections of the
President and Vice-Presidents of the Organization, members of the Executive Council and
presidents and vice-presidents of technical commissions, which elected the officers of the
Commission,
Noting the Rules of Procedure for Technical Commissions (WMO-No. 1240),
Having considered the recommendation of the Selection Committee,
Selects the following chairs and vice-chairs of the standing committees and study groups and
coordinators:
(1)

Standing Committee on Earth Observing Systems and Monitoring Networks (SC-ON):
Chair: Estelle Grüter (Switzerland)
Vice-Chair: Sid Thurston (United States of America)

(2)

Standing Committee on Measurements, Instrumentation and Traceability (SC-MINT):
Chair: Bruce Hartley (New Zealand)
Vice-Chair: (vacant)

(3)

Standing Committee on Information Management and Technology (SC-IMT):
Chair: Rémy Giraud (France)
Vice-Chair: Hassan Haddouch (Morocco)
Vice-Chair: Jeremy Tandy (United Kingdom of Great Britain and Northern Ireland)
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Standing Committee on Data Processing for Applied Earth System Modelling and
Prediction (SC-ESMP):
Chair: David Richardson (European Centre for Medium-range Weather Forecasts
(ECMWF))
Vice-Chair: Yuki Honda (Japan)

(5)

Study Group on Data Issues and Policies (SG-DIP):
Chair: Sue Barrell (Australia)
Vice-Chair: Silvana Alcoz (Uruguay)

(6)

Study Group on Ocean Observations and Infrastructure Systems (SG-OOIS):
Chair: Paula Etala (Argentina)
Vice-Chair: (vacant)

(7)

Study Group on Implementation of the Global Basic Observing Network (SG-GBON):
Chair: Stefan Klink (Germany)
Vice-Chair: Pascal Waniha (Tanzania)

(8)

Study Group on Cryosphere Cross-cutting Functions (SG-CRYO):
Chair: Árni Snorrason (Iceland)
Vice-Chair: Shawn Marshall (Canada)

(9)

Joint WMO/INFCOM – Intergovernmental Oceanographic Commission (IOC) –
International Science Council (ISC) – United Nations Environment Programme (UNEP)
Study Group on the Global Climate Observing System (JSG-GCOS):
Chair: Qingchen Chao (China)
Vice-Chair: (vacant – to be nominated by IOC of UNESCO)

(10) Coordinator of satellite matters (C-SAT): Jun Yang (China)
(11) Coordinator of engagement and partnership (regional associations, private sector,
academia) with regard to infrastructure matters (C-ENG): (vacant)
(12) Coordinator for hydrology in earth system modelling (C-HESM): (vacant – to be proposed
by the Hydrological Coordination Panel (HCP));
Expresses appreciation to the Members that are making their experts available;
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 the chairs and vice-chairs of the
relevant study groups;
Requests the president, with the assistance of the Management Group and the support of the
Secretariat, to ensure the selection for the above vacant positions and 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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Resolution 3 (INFCOM-1)
Workplan of the standing committees and study groups
of the Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
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
the defined limits of human and financial resources,
Having considered:
(1)

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

(2)

The benefits of standardizing the working structures of the Commission and their
functioning in accordance with the Rules of Procedure for Technical Commissions
established by Resolution 11 (EC-71) – Rules of Procedure for the Constituent Bodies,

(3)

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

Decides that the workplan of the Commission for the first intersessional period (2020–2021),
with an outlook for the entire eighteenth financial period, will be prepared by the Management
Group on the basis of the list of deliverables and responsibilities contained in the annex to the
present resolution and reflected and resourced in the Operating Plan for 2020–2021;
Notes that the preparation of the workplan will take into account those recommendations of
the Hydrological Coordination Panel (HCP-1) accepted by the Commission under Resolution 5
(INFCOM-1) – Implementation of hydrological activities under the new WMO structure;
Requests the Management Group to maintain up to date, and to regularly review and
reprioritize, the list of deliverables and responsibilities with the support of the Secretariat,
facilitating and optimizing connections between standing committees and study groups, and to
report on the status of implementation at the next session.
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Annex to Resolution 3 (INFCOM-1)
Deliverables of standing committees and study groups of the Infrastructure Commission for the
first intersessional period (2020–2021) and outlook for the next period (2022–2023)

In red deliverables specifically requested by Congress and the Executive Council for submission to the seventy-second session
of the Executive Council
Standing Com
Standing
Committee
and/or Study
Group
Output 1.1.5

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

2021

2022–2023

Early warning and advisory services provided to UN and humanitarian agencies
Development of
mechanism for
integration of the WMO
Cataloguing of
Hazardous Events
(WMO-CHE)
methodology and
procedures into the
GDPFS Manual

SC-ESMP

Res. 12
(Cg-18)

Output 1.2.1

NMHS basic systems operational, with data rescued and incorporated in a climate data management system
(CDMS) with ongoing integration of new observations; access to and provision of basic monitoring products and
seasonal forecasts; deployment of Climate Services Toolkit (CST)

SC-IMT

Res. 22
(Cg-18)

New/1.1.5

1.2.1

CBS/CCL

CCl, CHy

Road map for the
development and
implementation of
OpenCDMS

Establishment of
OpenCDMS community
of practice from public
and private sectors

Integration of WMO-CHE into
the GDPFS Manual

Demonstration of OpenCDMS
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Resolution

Res. 20
(Cg-18)

Res. 20
(Cg-18)

Res. 20
(Cg-18)

Res.22
(Cg-18)

SC-ON

Res. 54
(Cg-18)

Alignment
with
Operational
Plan

1.2.1

1.2.1

1.2.1

1.2.1

1.2.1

Originating
commission
or
programme

2020

2021

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

CCl

CCl

2022–2023

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 subregional
standard operating
procedures for operational
exchange of objective
regional seasonal forecast
data and products

CCl

CCl

Decision on the launch
date of the collection of
WMO Climatological
Standard Normals
1991-2020 and
extension of trial phase
of Daily CLIMAT

Reference into the
WIS of the regulations
included in the manual
on high-quality global
data management
framework for climate

Congress Decision on
Operationalization of the
provision and exchange of
standard climate datasets
inc. CLINO and NCMPs

CBS/CCL

Enhanced capacity of
RCCs and NMHSs to
use satellite-based data
in line with the Action
plan for phased Space-

Enhanced capacity of
RCCs and NMHSs to
use satellite-based data
in line with the Action
plan for phased Space-

Enhanced capacity of RCCs
and NMHSs to use satellitebased data in line with the
Action plan for phased
Space-based Weather and
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Standing
Committee
and/or Study
Group

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020
based Weather and
Climate Extremes
Monitoring (SWCEM)
implementation with
strengthened end-user
engagement

Output 1.2.3

1.2.3

CCL

Res. 23
(Cg-18)
1.2.3

CCL

Res. 20
(Cg-18)
Output 1.3

SC-MINT

2021
based Weather and
Climate Extremes
Monitoring (SWCEM)
implementation with
strengthened end-user
engagement

2022–2023
Climate Extremes Monitoring
(SWCEM) implementation
with strengthened end-user
engagement

Objective regional sub-seasonal and seasonal forecasting systems operational; regional coordination of
downscaling of annual to decadal prediction and climate change projection products

Res. 20
(Cg-18)

SC-MINT
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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

Contribution to the
WMO recognition
mechanism for longterm observing stations

Contribution to the
WMO recognition
mechanism for longterm observing stations
including its extension
to include hydrological
observation stations

Contribution to the WMO
recognition mechanism for
long-term observing stations

Further develop services in support of sustainable water management
Res. 25
(Cg-18)
and Res. 5
(EC-71),
Annex 1

1.3

CHY

Workplan for QMF and
Tech Reg update in the
part related to INFCOM

40

Standing
Committee
and/or Study
Group
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Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

2021

2022–2023

Output 1.3.4

High-quality data supports science: NHSs supported in all aspects of hydrometry, from data collection to data
management to data sharing

SG-DIP

Res. 18
(EC-70)

SC-ESMP

Res.
5(CHy-15)

1.3.4

1.3.4

CHy-EXT

Review and endorse the
WWDI Implementation
Plan

CHy

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;
Launch of national
WHOS projects to
develop and support
WHOS portal on a
national level.

Res. 25
(Cg-18)
SC-IMT

1.3.4

CHy

Res. 17
(EC-70)

SC-ON

Res. 25
(Cg-18)
and Res. 5

Launch of the WHOS
Portal.
1.3.4

CHY

HydroHub-WHYCOS
operating plan and

New HYCOS projects
started

Needs for regional
hydrological centres

Continue WHOS Phase-II
implementation
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Standing
Committee
and/or Study
Group

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

(EC-71),
Annex 1

2020

41

2021

2022–2023

priority project funded
and launched

SC-MINT

Res. 25
(Cg-18)
and Res. 5
(EC-71),
Annex 1

1.3.4

CHY

SC-ON

Res. 25
(Cg-18)
and Res. 5
(EC-71),
Annex 1

1.3.4

CHY

Output 1.3.5

Science provides a sound basis for operational hydrology: a user-friendly tool for estimating uncertainties in
discharge measurements is available to NHSs

SC-MINT

Res. 25
(Cg-18)
and Res. 5
(EC-71),
Annex 1

1.3.5

CHY

Innovation Camp for
hydrometry launched

MCH implementation
according to priorities
and new modules

Check the Project X
workplan in terms of
inclusion of review of
state of the art
methods and
instruments, used in
streamflow
measurement by NHSs

MCH integration into
CDMS

Report on
implementation of
current workplan of
Project X and new
workplan proposal to
the Hydrological
Assembly at Cg-Ex
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Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

2021

2022–2023

We have thorough knowledge of the water resources of our world: first phase of HydroSOS operational and WRA
tools available

CHy

Report on the findings
of the pilot phase of the
Global Hydrological
Status and Outlook
System (HydroSOS)

1.3.6

CHY

Support SC-HYD in the
preparation of
Guidelines for Water
Resource Assessment
(website)

1.3.6

CHY

SC-IMT

Res. 25
(Cg-18)

SC-ESMP

Res. 25
(Cg-18)
and Res. 5
(EC-71),
Annex 2

SC-ON

Res. 25
(Cg-18)
and Res. 5
(EC-71),
Annex 3

Output 2.1.1

WIGOS Operational Plan 2020-2023 implemented:
◦ Enhanced WMO Integrated Global Observing System delivering observations to support all WMO priorities,
Programmes and application areas;
◦ Increased visibility and strengthened role of NMHSs at the national level;
◦ Increased integration and open sharing of observations from WMO and non-WMO sources across national and
regional boundaries;

SC-ON, SG-GBON

Res. 37
(Cg-18)

1.3.6

2.1.1

ICG-WIGOS

Network design concept

Plan for WIGOS Initial
Operational Phase

HydroSOS implementation
started

Network design
guideline

Plan for WIGOS Initial
Operational Phase
(2020-2023): Status of

Plan for WIGOS Initial
Operational Phase (20202023): Implementation of
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Standing
Committee
and/or Study
Group

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020
(2020-2023) approved
by EC-72

Res. 35
(Cg-18)
and Res.
36
(Cg-18)

2.1.1

Res. 34
(Cg-18)
2.1.1
Res. 36
(Cg-18)

43

2021

2022–2023

implementation against
the Plan with
recommendations

the plan completed with
decisions on next steps for
2024-2027

ICG-WIGOS

Amendments to the
Manual on the WMO
Integrated Global
Observing System
(WMO-No. 1160) to be
approved by EC-72;
Procedures developed
for WSI issuers with
delegated authority (for
the Manual and Guide);
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; OR in more
detailed way: technical
issues resolved, and new
system adopted; policy for
issuing IDs defined, adopted
and implemented by
Members

ICG-WIGOS
EdB

Global Basic Observing
Network (GBON):
Amendments to the
Manual on the WMO
Integrated Global
Observing System
(WMO-No. 1160) to
reflect GBON
requirements and
processes for
nomination, review and

GBON: Congress
decision on the initial
composition of GBON;
RAs decisions on
composition of the
Regional Basic
Observing Networks
(RBONs)

GBON: Congress decision on
composition of GBON; RAs
decisions on composition of
RBONs; GBON and RBON in
all Regions implemented
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Standing
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Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

2021

2022–2023

ICG-WIGOS

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 WDMQS; (iii) tools
available via the
WDQMS providing
information on Member
compliance with WMO
observing standards,
best practices and data
policy

WDQMS completed OR in
more detailed way: fully
operational for all essential
real-time components of the
Global Observing System;
national processes for acting
on issues and incidents
received from the WDQMS
will be in place; The WDQMS
will have at least functioning
pilots for all WIGOS
components.

ICG-WIGOS
TT-OD,
OSCAR
Project Team

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

OSCAR Platform fully
operational according to
strategy

approval of the
composition; GBON
Financing Mechanism
and capacity
development activities;
all approved by EC-72

Res. 37
(Cg-18)

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

2.1.1

2.1.1
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Standing
Committee
and/or Study
Group

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

45

2021

2022–2023

other OSCAR
components established;
and (iii) monitoring
performance and
evolution of OSCAR.

Res. 37
(Cg-18)

Output 2.1.2

SC-ON, JSGGCOS, SG-GBON

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

ICG-WIGOS,
RAs

Regional WIGOS Centres will
have been established and
functional in each Region, and
all Members will have
affiliated themselves with one
RWC

◦ Enhanced capabilities to identify gaps in global, regional, subregional and national observing systems in the
context of user needs, issues, etc.;
◦ Enhanced cooperation with partners at the national and regional levels;
◦ Enhanced compliance with WMO Technical Regulations;
◦ Improved human and technical capacity of all WMO Members for planning, implementation and operation of
WIGOS;
◦ Improved availability and quality of WIGOS observational data and metadata.

Res. 39
(Cg-17)

Res. 23
(Cg-18)

2.1.2

2.1.2

GCOS

Establishment of a
GCOS Surface
Reference Network
(GSRN); identifying
candidate stations; call
for Lead Centre

Planning and
Organizing for GSRN
Implementation and
Coordination Meetings.

Climate observations:
(i) Reviewed GCOS
requirements; (ii) Draft

Climate observations:
(i) GCOS Status Report
Published; (ii) Updated

Climate monitoring: new
GCOS Implementation Plan
published
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Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

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

2020

2021

GCOS Status Report;
(iii) Proposal for
implementation plan of
climate surface
reference networks;
(iv) Observing stations
recognized according to
the WMO recognition
mechanism for longterm observing stations
(Res. 23 (Cg-18); (v)
Progress with regard to
development of
Volunteer Observing
Networks; (vi)
Members assisted.

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

2022–2023

(a) assessments of obs.
systems compliance
performed for 2021;

SC-ON

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

2.1.2

CBS, ICGWIGOS

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

(b) assessments of
capabilities and gaps of
combined
surface/space
components;
(c) activities for
completion of GBON
and RBONs; (d)
monitoring and
evaluation of GBON and
RBONs; (e) training

GBON and RBON in all
Regions implemented

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

Standing
Committee
and/or Study
Group

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

47

2021

2022–2023

activities to the Regions
under the need

Res. 39
(Cg-18)

2.1.2

2.1.2

TT-WICAP,
CBS

CBS IPETABO

Aircraft-based
observations: Review
and draft updated
Regulatory and
Guidance material
concerning aircraftbased observations in
line with WMO
procedures: (1) WMONo. 1200 Guide to
ABO; (2) WMO-No. 8,

Aircraft-based
observations:
(i) Advancement and
development of AircraftBased Observations
programme;
(ii) implementation of
operation of Global Data
Centre 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;

Aircraft-based observations:
(i) Report on Global Data
Centre implementation and
operation

Aircraft-based
observations: Review
and draft updated
Regulatory and
Guidance material
concerning aircraftbased observations in
line with WMO
procedures: (1) WMONo. 1200 Guide to
ABO; (2) WMO-No. 8,

Aircraft-based observations:
Publish updated Regulatory
and Guidance material
concerning aircraft-based
observations in line with
WMO procedures: (1) WMONo. 1200 Guide to ABO; (2)
WMO-No. 8, Part II, Chapter
3; (3) WIGOS Manual and
Guide.
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Resolution

Alignment
with
Operational
Plan

2.1.2

2.1.2

Originating
commission
or
programme

2020

2021

Part II, Chapter 3;
(3) WIGOS Manual and
Guide.

Part II, Chapter 3;
(3) WIGOS Manual and
Guide.

CBS IPETABO

Aircraft-based
observations: Make
ADS-C Data available
on GTS: Coordinate
provision and
management of ADS-C
derived data on the
GTS: (1) Collaborate
with EUMETNET and
SITA for obtainment of
ADS-C data and
provision on GTS; (2)
Investigate
requirements for
meeting costs of ADS-C
data are met in the
future.

CBS IPETABO

Aircraft-based
observations:
Development of UAV
technology for
operations: CIMO Guide
update; and report with
recommendations:
(1) Study and report on
potential
meteorological
applications of UAVs for

2022–2023
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Standing
Committee
and/or Study
Group

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

49

2021

WIGOS applications;
(2) Study and report on
Aviation. developments
(FAA/EASA) regarding
UAV and shared
airspace; (3) Organize
and hold a workshop
(budget CHF 30 000)
on the use of
Unmanned Aerial
Vehicles (UAVs) for the
making of operational
meteorological
observations

2.1.2

CBS ET-SBO,
ICG-WIGOS
EdB

Review and update
regulatory material for
surface-based
observing systems: (1)
Radiosonde system
regulatory material in
Manual on the GOS and
Guide to the GOS;
develop material based
on outcome of
recommendations
review by ET-SBO

Review and update
regulatory material for
surface-based
observing systems : (1)
Radar Wind Profiler
(RWP) guidance
material and make
recommendations for
existing material to be
consolidated or new
material to be
developed; (2) Make
recommendations for
the development of
guidance material to
enable the sustained

2022–2023
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Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

2021

2022–2023

operation of the RBON
for LDCs

2.1.2

SC-ON, JSGGCOS

Res. 39
(Cg-17)

2.1.2
(aligned to
1.2.16)

CBS ET-SBO

Manage the delivery of
the evaluation of
changes to Radiosonde
scheduling as defined
by EGOP-IP action G10:
(1) Complete Project
Plan definition;
(2) Identified Members
willing to undertake
revised ascent
schedules and agree
time frame for
schedule; (3) Engage
Application Areas in the
evaluation of the
revised schedule.

Manage the delivery of
the evaluation of
changes to Radiosonde
scheduling as defined
by EGOP-IP action G10:
(1) Trigger revised
ascent schedule and
undertake evaluation of
revised schedule;
(2) Report results at
NWP Impacts workshop
and other suitable fora.

GCOS

Reporting on Progress
to UNFCCC/SBSTA on
the status of the global
climate observations
for atmosphere, oceans
and land.

Published 4th GCOS
Status Report (SR4).

Published 4th GCOS
Implementation Plan (IP4).
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Standing
Committee
and/or Study
Group

Output 2.1.3

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

51

2021

2022–2023

◦ Operational space mission implemented in line with the WIGOS Vision 2040;
◦ 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, sea ice) and applications (drought, forest fires, coastal impacts,
other weather-related impacts) ◦ 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;
◦ Guidance on calibration and measurement techniques, including intercomparison results in order to ensure fitfor-purpose traceable measurements.

Res. 51
(Cg-18)
SC-ON

2.1.3
Res. 54
(Cg-18)

CBS

- Input on space-based
systems to response to
WIGOS Vision 2040
(Res. 38 (Cg-18),
Operating Plan SO 2.1)
- Input on space-based
systems to updated
Statements of Guidance
of WMO Application
Areas and to new
Statements of Guidance
for the 3 GAW related
Application Areas.
- Climate services value
chain fully addressed
by satellite
observation; roles and
responsibilities of
actors and coordination
mechanisms
understood. (Res. 51

- Input on space-based
systems to response to
WIGOS Vision 2040
(Res. 38 (Cg-18),
Operating Plan SO 2.1)
- Input on space-based
systems to updated
Statements of Guidance
of WMO Application
Areas and to new
Statements of Guidance
for the 3 GAW related
Application Areas.
- Climate services value
chain addressed by
satellite observation;
identifying and
addressing key gaps in
the climate value chain
from satellites to
decision-making. (Res.

- Input on space-based
systems to response to
WIGOS Vision 2040 (Res. 38
(Cg-18), Operating Plan SO
2.1)
- Input on space-based
systems to updated
Statements of Guidance of
WMO Application Areas and
to new Statements of
Guidance for the 3 GAW
related Application Areas.
- Climate services value
chain addressed by satellite
observation; r Actions by
Space Agencies (Res. 51
(Cg-18), Operating Plan SO
2.1).
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Resolution

Res. 5
(Cg-XIV)

Res. 52
(Cg-18)

Alignment
with
Operational
Plan

2.1.3

2.1.3

Originating
commission
or
programme

CBS

CBS/IPETSUP/SAT

2020

2021

2022–2023

(Cg-18), Operating Plan
SO 2.1).

51 (Cg-18), Operating
Plan SO 2.1).

Access to Satellite data
and products: (i)
IGDDS implementation
continuing; improved
coordination/integration
with WIS;
(ii) Coordination of and
support to WMO
regional satellite data
requirements Groups.

Access to Satellite data
and products: (i)
IGDDS implementation
continuing; improved
coordination/integration
with WIS;
(ii) Coordination of and
support to WMO
regional satellite data
requirements Groups.

Access to Satellite data and
products: (i) IGDDS
implementation continuing;
improved coordination/
integration with WIS;
(ii) Coordination of and
support to WMO regional
satellite data requirements
Groups.

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

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, with the
emphasis towards
developing and least
developed countries

Enhanced capacity of WMO
Members through
(i) implementation of
Strategy for the WMO-CGMS
Virtual Laboratory for
Education and Training in
Satellite Meteorology 20202024 (Res. 52 (Cg-18)) and
(ii) enhanced coordination
with ETR in the framework
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Standing
Committee
and/or Study
Group

Resolution

Res. 53
(Cg-18)

Output 2.1.4

Alignment
with
Operational
Plan

2.1.3

Originating
commission
or
programme

CAeM/CBS

2020

2021

2022–2023

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)).

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)).

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)).

Response to the WIGOS Vision 2040 during 2020–2023, including consideration of Earth system prediction
requirements and urban services
4th GCOS assessment
and review cycle: ECV
requirements reviewed
by expert panels;
Drafting 4th GCOS
status report

SC-ON, JSGGCOS

53

Res. 39
(Cg-17)

2.1.4

GCOS

EC-72 decision:
endorsement of GCOS
work plan for the 4th
Status Report & 4th
Implementation Plan;
welcoming climate
observations
conference;
Recommends to submit
the final Status Report
and Implementation

Organizing a second
Climate Observations.
Conference (Oct 2021).
Finalizing 4th GCOS
Status Report (SR4).
Drafting 4th GCOS IP
(IP4).
EC-73: Endorsing 4th
Status Report, decides
to actively support the
review process for the
IP and invites Members
to review the draft.

Finalizing the 4th GCOS
Implementation Plan (IP4).
EC-74: welcomes the new
IP, decides on supporting the
development of actions
based on the GCOS IP4;
recognized that the technical
commissions have decided to
support relevant actions;
endorses actions pertaining
to WMO and observing
systems coordinated by
WMO. WMO SecretaryGeneral is requested to
provide guidance to
Members on these actions.

54

Standing
Committee
and/or Study
Group

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION
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Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

2021

Plan to Technical
Commissions;
welcoming & supporting
regional joint
GCOS/WIGOS
workshops

SC-ON

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

2.1.4

CBS

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

2022–2023
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Standing
Committee
and/or Study
Group

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

Res. 38
(Cg-18)
2.1.4
Res. 40
(Cg-18)

Res. 1
(Cg-18)
2.1.4
Res. 32
(Cg-18)

CBS

2020

Response to WIGOS
Vision 2040:
(i) Corresponding
INFCOM Work Plan;
(ii) draft Guidance to
Members per
assessment of RRR
(gap analysis, impact
studies) and of obs.
needs for urban
services; (ii) Draft
updated guidance on
Observing Network
Design and outreach

55

2021

2022–2023

Response to WIGOS
Vision 2040: (i)
Approved Guidance to
Members per
assessment of RRR
(gap analysis, impact
studies) and of obs.
needs for urban
services; (ii) approved
updated guidance on
Observing Network
Design and outreach
Urban Observations:
(i) draft Strategy and
guidance for urban
observations;
(ii) Assessment of last
advances in situ
observations and enduser requirements
analysis for urban
observations

Urban Observations:
Strategy and guidance for
urban observations
approved;
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Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

2021

2022–2023

◦ Standards and guidance developed for observations, operational practices and system performance monitoring,
calibration and instrument testing, and data-related aspects for Earth system observations and fit-for-purpose
traceable measurements, particularly from extreme and harsh environments and remote areas (including oceans
and polar and high-mountain regions);
◦ New and emerging measurement techniques and non-conventional, innovative measurement methods
developed (e.g. cryospheric observations, radar technologies, ground-based remote sensing, autonomous
vehicles, measurement devices, citizen observatories). Existing standards updated to reflect evolving
technologies, with a focus on precipitation (different timescales and phases) and specific instruments (e.g.
remote sensing, including radars);
◦ Guidance on calibration and measurement techniques, including intercomparison results in order to ensure fitfor-purpose traceable measurements.

Res. 43
(Cg-18)

2.1.5

CIMO

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
wrt 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.
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Standing
Committee
and/or Study
Group

Resolution

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Alignment
with
Operational
Plan

2.1.5

2.1.5

Originating
commission
or
programme

CIMO

CIMO

57

2020

2021

2022–2023

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

(i) Update of WMONo.8: 2021 Ed
approved.
Several chapters in Vol.
I (e.g. Chapter 6,
Precipitation), II, III,
and V.
(ii) Outcome of survey
available for
prioritization of future
activities.

(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
updated identified, experts
identified.

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.…)

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; (v) Develop
guidance material on
low-cost AWS
performance.

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.
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Resolution

Res. 43
(Cg-18)

Alignment
with
Operational
Plan

2.1.5

Originating
commission
or
programme

2021

2022–2023

CIMO

Weather radar data
exchange (WRDE) in
collaboration with the
Standing Committee
Earth Observing
Systems and Monitoring
Networks (SC-ON) and
Standing Committee on
Information
Management and
Technology (SC-IMT),
(i) WRDE model and
practices in Best
Practices Guide;
(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.

Res. 43
(Cg-18)

2.1.5

CIMO

Res. 43
(Cg-18)

2.1.5

CIMO

2020

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

Competency framework
for lidar observations
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Standing
Committee
and/or Study
Group

Resolution

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Alignment
with
Operational
Plan

2.1.5

2.1.5

2.1.5

Originating
commission
or
programme

59

2020

2021

2022–2023

Traceability of solar
and terrestrial radiation
measurements:
Intercomparison of
radiation instruments
(13th IPC and 3rd
IPgC) scheduled for
Sept/Oct 2020.

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

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

CIMO

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

CIMO

Compliance of WMO
designated centres:
(i) Streamlined concept
of WMO instrumentrelated 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.

CIMO

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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Resolution

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Alignment
with
Operational
Plan

2.1.5

2.1.5

2.1.5

2.1.5

Originating
commission
or
programme

2020

2021

2022–2023

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 elearning material.

IOM report on
automations of cloud
observations published

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.)

CIMO

Upper-air Instrument
intercomparison: Plan
approved

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.

CIMO

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

Assessment of new
technologies, through
intercomparisons:
Feasibility study for:
(i) intercomparison of
non-catching type
precipitation

Assessment of new
technologies, through
intercomparisons:
(i) Intercomparison of noncatching type precipitation
instruments (if appropriate)
conducted. (ii) Plan for

CIMO

CIMO
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Standing
Committee
and/or Study
Group

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

61

2021
instruments; (ii)
Aerosol/Volcanic Ash
intercomparison;

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

2.1.5

2.1.5

2.1.5

2022–2023
aerosol/volcanic ash
intercomparison (if
appropriate)

CIMO

Implementation of best
practices: Plan for
TECO-2020 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
TECO-2022 in
conjunction with MTWE
(scope covering all
WIGOS measurement
areas - Tentatively:
Emerging measurement
techniques)

CIMO

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 Low-cost
AWS

CIMO

Generic tender
specifications: IOM
report published

Generic tender
Software tool supporting
specifications:
generic tender specification
Recommendation wrt
scheme (if appropriate)
development of software

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

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

2021

2022–2023

tool, and possible
extension to other
systems
(e.g. radiosondes).
Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

2.1.5

2.1.5

2.1.5

2.1.5

CIMO

Curriculum and
programme for radar
training.

CIMO

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

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

CIMO

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

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

CIMO

Protection of radiofrequency bands:
Operational
characteristics of
ground-based passive
sensors documented
and provided to "SGRFC-successor";

Training material on radars
developed and training
conducted.

Training material developed,
in collab with RTC, in one
identified gap area.
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Standing
Committee
and/or Study
Group

Resolution

Res. 43
(Cg-18)

Output 2.1.6

SC-MINT, SGCRYO

Alignment
with
Operational
Plan

2.1.5

Originating
commission
or
programme

CIMO & SAT

2020

Engage with the Global
Space-based InterCalibration System
(GSICS) on traceability
of space-based
measurements.

63

2021

Engage with SC1 to
ensure radiosonde
performance
monitoring is suitably
implemented through
Regional WIGOS
Centres

2022–2023

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

GCW pre-operational phase implemented:
◦ Short-term demonstration projects and long-term plans for high-mountain observations, prediction, research
and services;
◦ Global Cryosphere Watch (GCW) implemented as an end-to-end programme, including the development of an
integrated cryosphere information system addressing cryosphere information needs at all latitudes and
elevations (observations, data, normative work);
◦ Studies completed on impact of cryospheric observations on relevant application areas: Statement of Guidance
for Cryosphere Monitoring;
◦ Assessments and indicators of the state of the cryosphere, with relevant users, e.g. RCCs, WMO Statement on
the State of the Global Climate, progressively from 2021;
◦ Intercomparison of products for sea ice;
◦ GCW Data Portal operating as a WIS DCPC by 2023.

Res. 50
(Cg-18)

2.1.6

GCW

Global Cryosphere
Watch - Publish best
practices guidance in
the volume
“Measurement of
cryospheric variables”
of the WMO-No. 8
(CIMO Guide) (i) establish Permafrost
Task Team - on best
practices and related

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

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);
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Resolution

Res. 50
(Cg-18)

SC-IMTT, SGCRYO

Res. 50
(Cg-18)

Alignment
with
Operational
Plan

2.1.6

2.1.6

Originating
commission
or
programme

GCW

GCW

2020

2021

metadata and
observing
requirements;
(ii, iii) draft guides for
glacier and sea ice best
practices - ready and
circulated for expert
review with partners

revised chapter on
snow (2021):
published.
- draft guides for
permafrost best
practices - ready and
circulated for expert
review with partners

Global Cryosphere
Watch intercomparison of
satellite products for
sea ice: plan and
funding negotiations

Global Cryosphere
Watch intercomparison of
satellite products for
sea: review/progress
(conditioned by XB
funding)

Progress made towards
developing GCW Data
Portal, interoperable
with stations of the
GCW Surface Observing
Network, by 2022;
(with RB and XB
funding)

GCW Data Portal,
interoperable with
stations of the GCW
Surface Observing
Network, by 2022;

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

2022–2023
permafrost published by
2022;
- ice sheets and ice shelves
& lake and river ice
developed, reviewed and
published by 2023;

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

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

Standing
Committee
and/or Study
Group

Resolution

Res. 50
(Cg-18)

Res. 50
(Cg-18)

Res. 50
(Cg-18)

Alignment
with
Operational
Plan

2.1.6

2.1.6

2.1.6

Originating
commission
or
programme

2020

2021

GCW

Work in progress
toward establishing a
Global Cryosphere
Integrated Information
System (by 2023, as an
additional XB initiative)

Work in progress
toward establishing a
Global Cryosphere
Integrated Information
System (by 2023, as an
additional XB initiative)

Establish a Global
Cryosphere Integrated
Information System (by
2023, as an additional XB
initiative)

GCW

GCW Pre-operational
plan to be submitted to
EC-72 - linked to the
work of the Study
Group on Cryosphere
Cross-cutting Functions

GCW

Currently approved 153
GCW stations
(Resolution 29 (EC70)), are registered in
OSCAR, 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

GCW

New stations observing
cryosphere components
to be included in the
GCW Surface Observing
Network, based on
expressions of interest
from Members and
partners, on a yearly
basis, through
registration in OSCAR;
Draft relevant

SC-ON, SG-CRYO

Res. 50
(Cg-18)

2.1.6

65

A sustainable process
for registration of new
stations observing
cryosphere components
through OSCAR, is
approved, by 2021;
New stations will be
included in the GCW
Surface Observing
Network, and

2022–2023

New stations will be included
in the GCW Surface
Observing Network and
registered in OSCAR
Yearly reports on the
compliance of GCW stations
against relevant regulatory
and guidance material in
support of development
projects as part of WMO
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Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020
procedure for
registration for
approval by 2021
(related to Resolution
35 (Cg-18) , WIGOS
STATION IDENTIFIERS.

Res. 50
(Cg-18)

2.1.6

GCW

Support the goal of
improve and optimize
the global coverage
and homogeneity of
cryosphere
observations within the
framework of GCW and
WIGOS, including
strong linkages with
the space-based
observation of the
cryosphere through
regional engagements:
workshop with RA VI in
the Caucasus region
(2020); an RA-XI-17
decision

2021
registered in OSCAR

2022–2023
expert services, from 2021,
on.

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.
Support the goal of
improve and optimize
the global coverage and
homogeneity of
cryosphere
observations within the
framework of GCW and
WIGOS, including
strong linkages with
the space-based
observation of the
cryosphere through
regional engagements:
workshop on Andes
(2021); with RA III; an
RA III-17 decision

Support the goal of improve
and optimize the global
coverage and homogeneity
of cryosphere observations
within the framework of
GCW and WIGOS, including
strong linkages with the
space-based observation of
the cryosphere through
regional engagements:
Central Asia (2022) RA IV
(2023) with RA II and RA IV;
as per RA II-16 and RA IV
decisions
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Standing
Committee
and/or Study
Group

Resolution

Res. 50
(Cg-18)

Output 2.1.7

Alignment
with
Operational
Plan

2.1.6

Originating
commission
or
programme

GCW

67

2020

2021

Establish a Cryosphere
Monitoring Application
Area, within the
framework of the WMO
Rolling Review of
Requirements process development in 2020,
GCW conjunction with
PSTG. (workshop
supporting this goal)

Establish a Cryosphere
Monitoring Application
Area, within the
framework of the WMO
Rolling Review of
Requirements process development in 2021,
GCW conjunction with
PSTG. (workshop
supporting this goal)

2022–2023

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.

The Global Ocean Observing System (GOOS) responding to Earth system prediction requirements - WMO
contribution to GOOS including technical support to Members provided with regard to monitoring, implementation
and maintenance of ocean observing systems through the JCOMM in Situ Observation Programme Support Centre
(JCOMMOPS), and support to JCB

Res. 45
(Cg-18)
SC-ON, SG-IOOS

2.1.7
Res. 47
(Cg-18)

JCOMM, GSC

Implementation of
GOOS Strategy 2030:
(i) GOOS Project Office
at WMO established;
(ii) draft response to
GOOS Strategy 2030,
incl. OCG work plan
and Observing
Networks strategies;
(iii) JCOMMOPS
Strategy and
management;
establishment of the
Centre as WMO Office
based in France;
(iv) draft response to

Implementation of
GOOS Strategy 2030:
(i) response to GOOS
Strategy 2030, incl.
OCG work plan and
Observing Networks
strategies; (ii) Ongoing
management of
JCOMMOPS;
(iii) Proposal from JCB
regarding functional
connections of GOOS
with WIGOS & INFCOM;
(iv) Response to Joint
WMO-IOC Strategy for
Ocean Data
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Resolution

Res. 46
(Cg-18)
Res. 47
(Cg-18)
Output 2.2

Alignment
with
Operational
Plan

2.1.7

Originating
commission
or
programme

JCOMM,
WCRP, GOOS,
GCOS

2020

2021

Joint WMO-IOC
Strategy for Ocean
Data Management; incl.
New MCDS centres and
Ocean Centres
candidates in WIS

Management; incl. New
MCDS centres and
Ocean Centres
designated in WIS

Contribution to WMOIOC Collaborative
Strategy provided

Plan responding to the
adopted WMO-IOC
collaborative strategy
drafted

2022–2023

Plan responding to WMO-IOC
collaborative strategy
adopted

Improved and increased access to, exchange and management of, current and past Earth system observation
data and derived products through the WMO Information System

2.2

CBS

Oversee and maintain
coordination
mechanisms supporting
current information
exchange through WIS
and Members data
services, taking into
consideration changing
user needs and
changing technology.

CCl, CHy,
JCOMM, CBS

Guidance and tools to
Members supporting
rescue and archiving of
historical climate and
hydrological data

SC-IMT

2.2

Guidance and tools to
Members supporting
rescue and archiving of
historical climate and
hydrological data

Guidance and tools to
Members supporting rescue
and archiving of historical
climate and hydrological data
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Standing
Committee
and/or Study
Group

Resolution

Res. 57
(Cg-18)

Res. 57
(Cg-18)

Alignment
with
Operational
Plan

2.2

2.2

2.2

Originating
commission
or
programme

2020

CBS

WIS2.0 implementation
plan and list of
demonstrator projects.
(EC-72)

CBS

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

CBS

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 2020-2023
operational plan
relating to compliance.

69

2021

2022–2023

WIS 2.0 Progress of
demonstrator projects
and technical
regulations

WIS 2.0 Technical
regulations, and WIS 2.0
Training and Learning Guide

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 2020-2023
operational plan
relating to compliance.

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
2020-2023 operational plan
relating to compliance.
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Resolution

Res. 57
(Cg-18)

Res. 57
(Cg-18)

Res. 57
(Cg-18)

Res. 57
(Cg-18)

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

Plan NetCDF-CF profiles
and extensions
according to
requirements of
weather, climate,
hydrology, aviation,
marine and other
services.

2021

2022–2023

New Vol. I.4 in Manual
on Codes NetCDF-CF
(Cg-Ext 2021)

Update Manual on Codes Vol.
I.4 NetCDF-CF profiles and
extensions according to
requirements of weather,
climate, hydrology, aviation,
marine and other services.

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

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

CBS

WIS catalogue KPIs to
improve discovery.

WIS catalogue KPIs to
improve discovery.
Tools implementation

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

CBS

Continuous
development of GRIB
and BUFR to support all
Programmes and
activities

Continuous
development of GRIB
and BUFR to support all
Programmes and
activities

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

2.2

CBS

Plan for monitoring and
implementation
procedures for WIS and
WIGOS

Monitoring and
implementation
procedures for WIS and
WIGOS

Monitoring and
implementation procedures
for WIS and WIGOS

2.2

CBS

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

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

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

2.2

2.2

2.2

2.2

CBS

CBS
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Standing
Committee
and/or Study
Group

Resolution

Res. 55
and 56
(Cg-18)

Alignment
with
Operational
Plan

2.2

Originating
commission
or
programme

CBS

2020

71

2021

Survey on data policy
implementation.
Preliminary report on
data policy for PAC
April 2020.

Review and Analysis of
data policies and
proposed new
approaches for data
exchange.

Output 2.3.6

Implementing the S/GDPFS

SC-ESMP

Res. 58
(Cg-18)

2.3.6

CBS

Develop pilot projects
to support S/GDPFS
implementation

Evaluate the pilot
projects and finalize the
implementation plan

SC-ESMP

Res. 58
(Cg-18)

2.3.6

CBS

Develop the Roadmap
for S/GDPFS

Complete the
development of the
Roadmap for S/GDPFS

Output 2.3.7

Toolbox for accessing seamless GDPFS data and products

2.3.7

CBS/CCL

SC-ESMP
Res. 20
(Cg-18)

2.3.7/1.2.1

CBS/CCL

2022–2023

Complete the S/GDPFS
Implementation Plan and
initiate implementation

Meeting of IPET-OPSLS
to bring
recommendations on
activities to be carried
by the new
Commissions
Development of
mechanism to integrate
operational aspect of
CSIS into GDPFS
including proposals for
additional Global
Producing Centres
(GPCs) such as subseasonal forecasts and

Designation of new GPCs;
Revised Regional Climate
Centre functions
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Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020

2021

2022–2023

a Technical Reference
document for CSIS
operations
Output 2.3.9

Hydrology data-processing and forecasting integrated into seamless GDPFS

Res. 15
(Cg-18)

2.3.9/1.1.3

CBS/CHy

Initiate the
development of concept
document on
integration of FFGS,
CIFDP and SWFDP into
MHEWS in collaboration
with service
department

Table the concept
document at EC-73 for
approval

Implement EC-73 decision

CBS/CCL

Contribute to white
paper on Climate
Watches in the context
of S/GDFPS and
MHEWS

Contribute to the
development of
guidance booklet on
Climate Watch Systems
as an element of
MHEWS

Contribute to the
development of strategy for
integration of Climate
Watches into MHEWS using
GDPFS and WIS
infrastructure at regional and
national levels

SC-ESMP

Res. 20
(Cg-18)

Output 2.3.10

SC-ESMP

2.3.9/1.2.1

Updated/new technical and regulatory materials, including: (1) A new guide to the Global Data-processing and
Forecasting System; (2) New guidelines on high-resolution numerical weather prediction (NWP); (3) Guidelines
on the use and interpretation of non-nuclear ERA products and services provided by RSMC; (4) Guidelines on
humanitarian services; (5) Manual on the Global Data-processing and Forecasting System (WMO-No 485); (6)
Guidelines on Ensemble Prediction System and Post-processing (EPSPP)
Res. 59
(Cg-18)

2.3.10

CBS/CCL

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

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

Revision of Manual on Global
Data Processing and
Forecasting System (GDPFS)
(WMO-No. 485) - Include
designation of new centres
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Standing
Committee
and/or Study
Group

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

2020
designation of new
centres (Applicants:
WMC Toulouse, RSMCNuclear Vienna, GPCLRF Italy)

Res. 26
(EC-70)

Dec. 57
(EC-68)

Dec. 13
(CBS-16)

Res. 18
(EC-69)

2.3.10

CBS

Initiate the
development of the
Guide on GDPFS
(WMO-NO. 350)

2.3.10

CBS
ET-OWFPS
(2018)

Finalize the
development of the
Guidelines for EPSPP
(Meeting of Task Team)

2.3.10

2.3.10

2.3.10

73

2021
designation of new
centres

Table the Guide at EC73 for approval

Finalize the
development of the
Guidelines on highresolution NWP

CBS

CBS

Publish the Guidelines
on Meteorological and
hydrological aspects of
siting and operation of
nuclear power plants
(WMO-No. 550)

CBS

Finalize the mechanism
of GDPFS centres audit
in collaboration with SC
on Information
management and
Technology

2022–2023
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Resolution

Res. 20
(Cg-18)

SC-ESMP, SGCRYO

Res 50
(Cg-18)

Alignment
with
Operational
Plan

2.3.10/1.2.1

?

Originating
commission
or
programme

2020

2021

Guidance on subregional
standard operating
procedures for
operational generation of
objective regional seasonal
forecast data and products

CBS/CCL

GCW

2022–2023

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;

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;
Bulletin on the state of
the cryosphere,
published yearly, from
2022, on;

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;
Bulletin on the state of the
cryosphere, published yearly,
from 2022, on;
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Standing
Committee
and/or Study
Group

SC-MINT]

Resolution

Alignment
with
Operational
Plan

Originating
commission
or
programme

CHy

2020

75

2021

2022–2023

Draft normative
material and training
on Sediment Transport
Measurements and
assessment (suspended
and bedload) in
cooperation with
UNESCO and ISO

Normative material and
training on Sediment
Transport Measurements and
assessment (suspended and
bedload) adopted by INFCOM

76

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

RESOLUTIONS ADOPTED IN PART II
Resolution 4 (INFCOM-1)
Future development of the Global Basic Observing Network
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 34 (Cg-18) – Global Basic Observing Network,
Noting Recommendation 2 (INFCOM-1) - Update of regulatory material related to the
establishment of the Global Basic Observing Network (GBON),
Noting further that while GBON will provide a vital basis for all products and services, the
implementation of the network will be challenging in parts of the world, for example, due to
local financial, geographic or environmental concerns,
Noting with appreciation more than 20 years of sustained observing system impact studies
undertaken by the numerical weather prediction (NWP) community for WMO Members under
the auspices of the Rolling Review of Requirements (RRR), on the basis of which the GBON
provisions have been developed,
Noting with satisfaction the ongoing development undertaken by WMO in collaboration with
a number of development and climate finance institutions of a Systematic Observation
Financial Facility (SOFF) intended to provide support to the implementation and operation of
GBON where this cannot be achieved based on local resources alone, in particular in least
developed countries (LDCs) and small island developing States (SIDS),
Mindful of the environmental impact and the issues around environmental sustainability of
some of the currently prevailing observing technologies,
Having been informed of the work being undertaken by WMO and the Coordination Groups
for Meteorological Satellites (CGMS) to enhance and to strengthen the commitment to provide
critical satellite data to NWP,
Observing both the strong support for GBON and the concerns about the expected difficulty of
implementing of some of the proposed provisions expressed during this session,
Decides to task its Standing Committee on Earth Observing Systems and Monitoring Networks
(SC-ON), in collaboration with the Standing Committee on Measurements, Instrumentation and
Traceability (SC-MINT), the Research Board, and relevant working groups of the Coordination
Group for Meteorological Satellites (CGMS), to keep the implementation options of GBON under
ongoing review and to report back to INFCOM on any recommended steps, including, for
example, potential amendments to the WMO Integrated Global Observing System (WIGOS)
regulatory material, to be taken to address the following issues in particular:
(a)

The environmental impact of various observing technologies, in conjunction with the
drive of many Members towards adopting cleaner, sustainable technologies in all areas
of their work;

(b)

The need to stimulate the development of emerging observing technologies for both
space-based and surface-based observing systems that may help alleviate some of the
expected difficulties in the implementation of GBON;
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(c)

Further strengthening the collaboration with the research community and its
involvement in the RRR, with a view towards the potential development of WMO
guidance regarding the optimal mix of technologies to meet GBON requirements under
various geographic constraints;

(d)

Potential future paths of evolution for GBON into domains and disciplines beyond its
current scope of support for global NWP and climate analysis;

Further decides to undertake a study aimed at documenting and analysing the expected and
evolving benefits of GBON as its implementation progresses and to make all materials
developed thereunder available to all Members to support their national efforts towards GBON
implementation.

Resolution 5 (INFCOM-1)
Implementation of hydrological activities under the new WMO structure
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling:
(1)

Resolution 24 (Cg-18) – Vision, strategy and organizational arrangements for hydrology
and water resources in WMO, which established a Hydrological Coordination Panel (HCP)
as the WMO think-tank on hydrology to, among other duties, support an integrated
delivery of WMO water-related activities,

(2)

Resolution 25 (Cg-18) – Major hydrological initiatives, which established the ongoing and
future hydrological activities and systems, which, in view of their relevance to the
fulfilment of the long-term ambitions (L-TAs) for the operational hydrological community,
are fundamental pillars that support the WMO Strategic Plan and its further development,

(3)

Resolution 5 (EC-71) – Hydrological Coordination Panel, which approved the terms of
reference of the HCP and decided that the representatives of the Commission for
Hydrology (Chy) in the major ongoing hydrological initiatives would continue exercising
their roles until such time when the appropriate body in the new WMO structure would
define new representatives, consistent with Resolution 7 (Cg-18) – Establishment of
WMO technical commissions for the eighteenth financial period,

Noting that the HCP had held its first meeting in December 2019 to review the progress of
activities under the major hydrological initiatives identified by Resolution 25 (Cg-18) and to
make proposals on their future implementation under the new governance,
Having considered the recommendations formulated by HCP to INFCOM contained in
INFCOM-1/INF. 4.1.5(1), and noting that Recommendations 6, 7 and 14 have been
implemented, and activities 2.1, 4.1, 4.2, 4.6, 4.7 and 8.1 of Recommendation 5 related to
carry-over of hydrological activities (see Table 1 of JS-TC-1/INF. 4.1(2)) are incorporated in
the annex to the approved Resolution 3 (INFCOM-1) – Workplan of the standing committees
and study groups of the Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission),
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Decides to accept the part of HCP Recommendation 5 related to activities 1.1, 1.3, 1.4 (the
latter jointly with the Commission for Weather, Climate, Water and Related Environmental
Services and Applications (SERCOM)), 1.9, 3.1, 4.3, 4.4, 4.5, 6.1 (the latter jointly with
SERCOM, regional associations (RAs) and HCP),
Requests the president and management group of INFCOM to work with the SecretaryGeneral to encourage all WMO Members to increase the number of hydrological experts being
nominated to participate in the important work of INFCOM.

RESOLUTIONS ADOPTED IN PART III
Resolution 6 (INFCOM-1)
Review of the work programme of the Commission
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
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
the defined limits of human and financial resources,
Having considered:
(1)

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

(2)

The benefits of standardizing the working structures of the Commission and their
functioning in accordance with the Rules of Procedure for Technical Commissions
established by Resolution 11 (EC-71) – Rules of Procedure for the Constituent Bodies,

(3)

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

(4)

The proposed update of the list of deliverables and responsibilities contained in the annex
to the present resolution,

Recalling Resolution 3 (INFCOM-1) – Workplan of the standing committees and study groups
of the Commission for Observation, Infrastructure and Information Systems (Infrastructure
Commission), which requested the Management Group to maintain up to date, and to regularly
review and reprioritize, the list of deliverables and responsibilities with the support of the
Secretariat, facilitating and optimizing the connections between standing committees and
study groups, and to report on the status of implementation at the next session,
Having examined the status of advance of actions taken to attain the deliverables of its
standing committees for the eighteenth financial period, contained in the annex to the present
resolution,

APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

79

Decides:
(1)

To update the deliverables of the standing committees and the study groups of the
Commission’s first intersessional period (2020–2021) and outlook for the period 2022–
2023 as provided in the annex to the present resolution;

(2)

That the workplan of the Commission for the first intersessional period (2020–2021),
with an outlook for the entire eighteenth financial period, will be adapted by the
Management Group based on the list of deliverables and responsibilities contained in the
annex to this resolution and reflected and resourced in the Operating Plan for 2020–
2021;

Requests the Management Group to continue to maintain up to date, and to regularly review
and reprioritize, the list of deliverables and responsibilities with the support of the Secretariat,
facilitating and optimizing the connections between standing committees and study groups,
and to report on the status of implementation at the next session.
_______
Note: This resolution replaces Resolution 3 (INFCOM-1), which is no longer in force.
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Annex to Resolution 6 (INFCOM-1)
Deliverables of the standing committees and study groups of the Infrastructure Commission first intersessional period (2020–
2021) and outlook for the next period (2022–2023)
Note: the table below is an updated reproduction of Annex to Resolution 3 (INFCOM-1) with the column on Status added and
filled in manual track changes, and changes to the initial workplan per Annex to Resolution 3 (INFCOM-1) also indicated in
manual track changes.
In red deliverables specifically requested by Congress and the Executive Council for submission to the Executive Council

Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Output
1.1.5

Early warning and advisory services provided to UN and humanitarian agencies

SCESMP

Res. 12
(Cg-18)

Alignmen
t with
Operatio
nal Plan

New/1.1.5

Originati
ng
commissi
on or
program
me

CBS/CCL

2020

2021

Development of
mechanism for
integration of the
WMO Cataloguing of
Hazardous Events
(WMO-CHE)
methodology and
procedures into the
GDPFS Manual

2022–2023

Integration of WMOCHE into the GDPFS
Manual

Status as of March 2021

SERCOM-1(II) invited INFCOM to
collaborate on developing regulatory
material and guidance for operational
implementation (Recommendation 4
(SERCOM-1) – Implementation Plan
outline for the methodology for
cataloguing hazardous events)
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Output
1.2.1

NMHS basic systems operational, with data rescued and incorporated in a Climate Data Management System (CDMS) with ongoing
integration of new observations; access to and provision of basic monitoring products and seasonal forecasts; deployment of
Climate Services Toolkit (CST)

Res. 22
(Cg-18)

Res. 20
(Cg-18)

Alignmen
t with
Operatio
nal Plan

1.2.1

1.2.1

Originati
ng
commissi
on or
program
me

CCl, CHy

2020

Road map for the
development and
implementation of
OpenCDMS

2021

Establishment of
OpenCDMS
community of
practice from public
and private sectors

CCl

SC-IMT

Res. 20
(Cg-18)

1.2.1

CCl

Res. 20
(Cg-18)

1.2.1

CCl

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

2022–2023

Status as of March 2021

Demonstration of
OpenCDMS

INFCOM-1 Part III invited to adopt
draft Recommendation 5.1.3(3) on
modernization of climate data – Open
CDMS project

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

The two deliverables are scheduled for
completion in December 2021 through
joint effort by SC-CLI (ET-CSISO), SCESM and RB

Launch the
implementation of
Daily CLIMAT
messages on
operational basis

EC-72 decided to extend the test phase
another year

Guidance on
subregional standard
operating procedures

The Guidance on Operational Practices
for Objective Seasonal Forecasting
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Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

for operational
exchange of objective
regional seasonal
forecast data and
products

Res.22
(Cg-18)

SC-ON

Res. 54
(Cg-18)

1.2.1

1.2.1

CCl

Decision on the
launch date of the
collection of WMO
Climatological
Standard Normals
1991–2020 and
extension of trial
phase of Daily
CLIMAT

Reference into the
WIS of the
regulations included
in the manual on
high-quality global
data management
framework for
climate

Congress Decision on
Operationalization of
the provision and
exchange of standard
climate datasets inc.
CLINO and NCMPs

CBS/CCL

Enhanced capacity
of RCCs and
NMHSs to use
satellite-based
data in line with
the Action plan for
phased Spacebased Weather
and Climate
Extremes
Monitoring

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

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

Status as of March 2021

(WMO-No. 1246) was published in
2020

INFCOM-1 Part III invited to adopt
draft Recommendation 5.2.1(2) on the
collection of climatological standard
normal

Based on the successful East
Asia/Western Pacific project, a similar
proposal has now been developed for
RA III. Further considerations are also
being done with RA I
An article on WMO Space-based
Weather and Climate Extremes
Monitoring Demonstration Project for
East Asia and Western Pacific was
published in the WMO bulletin to inform

APPENDIX 2: RESOLUTIONS ADOPTED BY THE SESSION

Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

(SWCEM)
implementation
with strengthened
end-user
engagement
Output
1.2.3

2021

2022–2023

strengthened enduser engagement
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Status as of March 2021

Members on the concept and progress
Bulletin nº : Vol 69 (1) - 2020

Objective regional sub-seasonal and seasonal forecasting systems operational; regional coordination of downscaling of annual to
decadal prediction and climate change projection products

Res. 20
(Cg-18)

1.2.3

CCL

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

Contribution to the
WMO recognition
mechanism for
long-term
observing stations

Contribution to the
WMO recognition
mechanism for longterm observing
stations including its
extension to include
hydrological
observation stations

Contribution to the
WMO recognition
mechanism for longterm observing
stations

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

1.2.3

CCL

A new evaluation has been completed
in 2020
https://public.wmo.int/en/media/pressrelease/wmo-certifies-megaflashlightning-extremes
In progress, under ET-QTC
Recommendation to EC-73 has been
issued by SERCOM for updating the
recognition mechanism for long-term
observing stations (Recommendation 3
(SERCOM-1) – WMO recognition
mechanism for long-term observing
stations)
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Output
1.3

Further develop services in support of sustainable water management

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

Status as of March 2021

SC-MINT

Res. 25
(Cg-18)
and Res.
5 (EC71),
Annex 1

Output
1.3.4

High-quality data supports science: NHSs supported in all aspects of hydrometry, from data collection to data management to data
sharing

SG-DIP

Res. 18
(EC-70)

SCESMP

Res.
5(CHy15)

1.3

1.3.4

1.3.4

CHY

Workplan for QMF
and Tech Reg
update in the part
related to INFCOM

Tech Reg vol III (Ch,1,2,4 and 5)
reviewed and updated. Text submitted
to INFCOM 1 (III) for approval

CHy-EXT

Review and endorse
the WWDI
Implementation Plan

Draft implementation plan approved by
WWDI steering committee; activity
postponed due to lack of resources

CHy

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

INFCOM-1 Part III invited to adopt
draft Resolution 5.2.1(1) on the
concept of the GDPFS centres for
hydrological services. Assessment of
global data centres will be based on
this decision

Needs for regional
hydrological centres
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023
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Status as of March 2021

contributions to
GFCS and support to
the WHOS, GHSF and
other hydrological
initiatives
Res. 25
(Cg-18)
Res. 17
(EC-70)

WHOS Phase II
implementation in
the La Plata Basin
and the Arctic
Region

SC-ON

Res. 25
(Cg-18)
and
Res. 5
(EC-71),
Annex 1

HydroHubWHYCOS
Operating Plan
and priority
project funded and
launched

SC-MINT

Res. 25
(Cg-18)
and Res.
5 (EC71),
Annex 1

SC-IMT

1.3.4

1.3.4

1.3.4

CHy

CHY

CHY

Launch of additional
WHOS Phase II
implementations at
subregional scale
Launch of the WHOS
Portal

Continue WHOS Phase
II implementation

Webportal Arctic Region open in March
2021. La Plata Basin on track ; Online
training material on track
In progress

New HYCOS projects
started

Indian Ocean HYCOS and SADC HYCOS
submitted to GCF in 2020; Lake Chad
HYCOS submitted to Adaptation Fund in
2020

Innovation Camp for
hydrometry launched

Innovation Camp will not be ready in
2021; second innovation call awarded
in 2020, work ongoing Hydrometry
training including innovation organized
for October 2021 in Benin
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

SC-ON

Res. 25
(Cg-18)
and Res.
5
(EC-71),
Annex 1

Output
1.3.5

Science provides a sound basis for operational hydrology: a user-friendly tool for estimating uncertainties in discharge
measurements is available to NHSs

SC-MINT

Res. 25
(Cg-18)
and Res.
5 (EC71),
Annex 1

Alignmen
t with
Operatio
nal Plan

1.3.4

1.3.5

Originati
ng
commissi
on or
program
me

CHY

CHY

2020

MCH
implementation
according to
priorities and new
modules

Check the Project
X workplan in
terms of inclusion
of review of state
of the art methods
and instruments,
used in streamflow
measurement by
NHSs

2021

MCH integration into
CDMS

Report on
implementation of
current workplan of
Project X and new
workplan proposal to
the Hydrological
Assembly at Cg-Ext

2022–2023

Status as of March 2021

Implementation of MCH (Haiti,
Cameroon) delayed because of COVID19; integration into Open CDMS
delayed as well

Report and draft new workplan ready
by July 2021
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Output
1.3.6

We have thorough knowledge of the water resources of our world: first phase of HydroSOS operational and WRA tools available

SC-IMT

Res. 25
(Cg-18)

SCESMP

Res. 25
(Cg-18)
and Res.
5 (EC71),
Annex 2

SC-ON

Res. 25
(Cg-18)
and
Res. 5
(EC-71),
Annex 3

Alignmen
t with
Operatio
nal Plan

1.3.6

1.3.6

1.3.6

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

Status as of March 2021

CHy

Report on the
findings of the pilot
phase of the Global
Hydrological Status
and Outlook System
(HydroSOS)

CHY

Support SC-HYD in
the preparation of
Guidelines for Water
Resource Assessment
(website)

Most of activities done by SC-HYD
(SERCOM), website under preparation,
delay due to COVID-19

Network design
guideline

Postponed due to WMO Reform
process. A part will be incorporated into
Research document of HCP, activities to
start in 2022

CHY

Network design
concept

HydroSOS
implementation
started

Demonstration webpage ready; two
pilot projects delayed, report of
demonstration phase will be ready for
Cg-Ext 2021
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Output
2.1.1

WIGOS Operational Plan 2020–2023 implemented:
◦ Enhanced WMO Integrated Global Observing System delivering observations to support all WMO priorities, Programmes and
application areas;
◦ Increased visibility and strengthened role of NMHSs at the national level;
◦ Increased integration and open sharing of observations from WMO and non-WMO sources across national and regional
boundaries;

Res. 37
(Cg-18)

SC-ON,
SGGBON

Res. 35
(Cg-18)
and Res.
36
(Cg-18)

Alignmen
t with
Operatio
nal Plan

2.1.1

2.1.1

Originati
ng
commissi
on or
program
me

2020

ICGWIGOS

Plan for WIGOS
Initial Operational
Phase (2020–
2023) approved
by EC-73

ICGWIGOS

Amendments to
the Manual on the
WMO Integrated
Global Observing
System (WMONo. 1160), 2.4.1,
to be approved by
EC-73; Procedures
developed for WSI
issuers with
delegated
authority (for the

2021

Plan for WIGOS
Initial Operational
Phase (2020–2023):
Status of
implementation
against the Plan with
recommendations

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

2022–2023

Plan for WIGOS Initial
Operational Phase
(2020–2023):
Implementation of the
plan completed with
decisions on next
steps for 2024–2027
WSI: implementation
completed; OR in
more detailed way:
technical issues
resolved, and new
system adopted;
policy for issuing IDs
defined, adopted and
implemented by
Members

Status as of March 2021

INFCOM-1 Part II adopted
Recommendation 1 (INFCOM-1).
INFCOM-1 Part III invited to adopt
draft Recommendation 5.1.1(4) on
WIGOS Indicators
INFCOM-1 Part II adopted
Recommendation 3 (INFCOM-1)
amendments to the Manual on WIGOS,
section 2.4.1
INFCOM-1 Part III invited to adopt:
(i) draft Recommendation 5.1.1(3) on
amendments to the Manual on WIGOS,
WMO-No. 1160, and (ii) draft
Recommendation 5.1.1(2) on the
update of the Guide to WIGOS, WMONo. 1165, concerning implementation
of WIGOS Station Identifiers
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

GBON: Congress
decision on the initial
composition of
GBON; RAs decisions
on design of the
Regional Basic
Observing Networks
(RBONs)

GBON: Congress
decision on
composition of GBON;
RAs decisions on
composition of RBONs;
GBON and RBON in all
Regions implemented

89

Status as of March 2021

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

Res. 34
(Cg-18)
2.1.1
Res. 36
(Cg-18)

ICGWIGOS
EdB

Global Basic
Observing
Network (GBON):
Amendments to
the Manual on the
WMO Integrated
Global Observing
System (WMONo. 1160) to
reflect GBON
requirements and
processes for
nomination,
review and

INFCOM-1 Part II adopted
Recommendation 2 (INFCOM-1) and
Resolution 2 (INFCOM-1)
INFCOM-1 Part III invited to adopt
(i) draft Recommendation 5.1.1(3) on
amendments to the Manual on WIGOS,
WMO-No. 1160
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nal Plan
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commissi
on or
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me

2020

2021

2022–2023

Status as of March 2021

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

WDQMS completed OR
in more detailed way:
fully operational for all
essential real-time
components of the
Global Observing
System; national
processes for acting on
issues and incidents
received from the
WDQMS will be in
place; The WDQMS
will have at least
functioning pilots for
all various WIGOS
components

(i) Questionnaires on the status and
evolution of the WDQMS webtool have
been developed circulated among
various communities and expert teams
and will be assessed next

approval of the
composition;
GBON Financing
Mechanism and
capacity
development
activities; all
approved by EC72

Res. 37
(Cg-18)

2.1.1

ICGWIGOS

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

(ii) GCOS upper-air network integrated
into the operational version of the
WDQMS webtool, GCOS surface
network will be integrated next
(iii) Incident management system tool
as part of the WDQMS concept is
available in test mode for Regional
WIGOS Centres
INFCOM-1 Part III invited to adopt
draft Recommendation 5.1.1(4) on
WIGOS Indicators
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Status as of March 2021

OSCAR/Surface:

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

2.1.1

ICGWIGOS
TT-OD,
OSCAR
Project
Team

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-toMachine 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

(i) Questionnaires on the status and
evolution of OSCAR/Surface have been
developed, circulated among various
communities and expert teams and will
be assessed next

OSCAR Platform fully
operational according
to strategy

(i) New releases of OSCAR/Surface
have been published twice/year with
improved functionalities for users to
update metadata, including for users of
the API
New additional tools have been
developed and are ready for release,
that will facilitate users’ interaction with
OSCAR/Surface: The Station templates
for facilitating/streamlining manual
entries of most common station types
and the Web client tool for batch
upload of station records
OSCAR/Requirements being reviewed
as part of second deliverable under
output 2.1.4
OSCAR Space maintenance contract
has been successfully established,
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2020

2021

2022–2023

Status as of March 2021

evolutions are ongoing and interface to
Space Agency landing pages are
coordinated via CGMS Working Group II

Res. 37
(Cg-18)

2.1.1

ICGWIGOS,
RAs

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

Regional WIGOS
Centres will have been
established and
functional in each
Region, and all
Members will have
affiliated themselves
with one RWC

RWCs in RA I/East Africa (2020),
RA I/Southern Africa (2021), RA II
(2018), RA III (2020) and RA VI (2019,
only automatic component of the
monitoring function) have been
established in pilot mode since the
dates indicated
Discussions are progressing well in
RA IV (various Members developing a
common application) and RA V
(applications from two Members have
been submitted and endorsed)
INFCOM-1 Part III invited to adopt
draft Recommendation 5.1.1(5) on
audit process for Regional WIGOS
Centres (RWCs)
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Standin
g
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and/or
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Resoluti
on

Output
2.1.2

◦ Enhanced capabilities to identify gaps in global, regional, subregional and national observing systems in the context of user
needs, issues, etc.;
◦ Enhanced cooperation with partners at the national and regional levels;
◦ Enhanced compliance with WMO Technical Regulations;
◦ Improved human and technical capacity of all WMO Members for planning, implementation and operation of WIGOS;
◦ Improved availability and quality of WIGOS observational data and metadata.

Res. 39
(Cg-17)
SC-ON,
JSGGCOS,
SGGBON

Alignmen
t with
Operatio
nal Plan

2.1.2

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

2.1.2

Originati
ng
commissi
on or
program
me

GCOS

2020

2021

Establishment of a
GCOS Surface
Reference Network
(GSRN);
identifying
candidate
stations; call for
Lead Centre

Planning and
Organizing for GSRN
Implementation and
Coordination
Meetings

Climate
observations:
(i) Reviewed
GCOS
requirements;
(ii) Draft GCOS
Status Report;
(iii) Proposal for
implementation
plan of climate

Climate
observations:
(i) GCOS Status
Report Published; (ii)
Updated GCOS
requirements;
(iii) Draft of new
GCOS
Implementation Plan;
(iv) Implementation

2022–2023

Status as of March 2021

INFCOM-1 Part II adopted Decision 5
(INFCOM-1) on Development of a draft
implementation plan for the GCOS
Surface Reference Network
TT-GSRN formed & started working

Climate monitoring:
new GCOS
Implementation Plan
published

GCOS Status Report due to be
published mid- 2021. Review of ECV
requirements being finalized. Planning
for GCOS Implementation Plan
underway. Implementation of climate
surface reference network has been
integrated into the GSRN
Voluntary Observing Networks (VON):
The newly established SERCOM ET-CMA

94

Standin
g
Commit
tee
and/or
Study
Group

SC-ON

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

Resoluti
on

Res. 34
(Cg-18)
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2.1.2

Originati
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me

CBS, ICGWIGOS

2020

2021

surface reference
networks; (iv)
Observing stations
recognized
according to the
WMO recognition
mechanism for
long-term
observing stations
(Resolution 23
(Cg-18); (v)
Progress with
regard to
development of
Volunteer
Observing
Networks; (vi)
Members assisted

plan of climate
surface reference
networks;
(v) Observing
stations recognized
according to the
WMO recognition
mechanism for longterm observing
stations (Resolution
23 (Cg-18); (vi)
Progress with regard
to development of
Volunteer Observing
Networks

Guidance to
Members with
regard to
implementation of

(a) assessments of
obs. systems
compliance
performed for 2021;

2022–2023

Status as of March 2021

(Climate Monitoring and Assessment)
accepted an activity to gather and
provide to INFCOM requirements for
VON (note: VON were entirely led by
CCl in the past but need to be taken
over by INFCOM based on requirements
from SERCOM)
Centennials: 94 centennial stations
recognized by EC 72; 71 nominations
received in response to a following
WMO call for nominations in Dec 20
(assessment ongoing and proposal to
be tabled at EC-73); SERCOM endorsed
a recommendation to EC-73 to endorse
an updated WMO mechanism
(mechanism developed further to
address WMO reform) and a roadmap
(including test of recognition of marine
and hydrological stations, guidelines for
national recognition of 75+ years
stations, proposal for very important
remote stations incl. Polar stations that
do not meet all criteria)
GBON and RBON in all
Regions implemented

INFCOM-1 Part II adopted Resolution 4
(INFCOM-1) on future of GBON
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Res. 37
(Cg-18)

Res. 39
(Cg-18)

2.1.2

TTWICAP,
CBS (then
INFCOM
JET-ABO)

2020

2021

GBON and RBONs:
assessments of
observing systems
compliance
performed for
2020

(b) assessments of
capabilities and gaps
of combined
surface/space
components;

2022–2023
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Status as of March 2021

Tasks (a) and (c) for 2020/2021
completed in relation to SOFF/GBON
RA I, RA III, RA IV adopted Decisions
on transition to RBON. Plans for other
RAs underway

(c) activities for
completion of GBON
and RBONs; (d)
monitoring and
evaluation of GBON
and RBONs; (e)
training activities to
the Regions under
the need
Aircraft-based
observations:
(i) Advancement and
development of
Aircraft-Based
Observations
programme;
(ii) implementation of
operation of Global
Data Centre for
Aircraft-Based

Aircraft-based
observations:
(i) Report on Global
Data Centre
implementation and
operation

INFCOM-1 Part II adopted
Recommendation 5 (INFCOM-1) on
Collaboration with IATA on the
Development of the AMDAR Programme
(with draft data policy)
Development of Lead Centre ABO
functions commenced
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2020

2021

2022–2023

Status as of March 2021

Observations; (iii)
Global AMDAR
Implementation Plan
advanced (draft
strategy & IP);
(iii) implementation of
Lead Centre AircraftBased Observations
and WDQMS for
Aircraft-Based
Observations

2.1.2

CBS IPETABO (then
INFCOM
JET-ABO)

Aircraft-based
observations:
Review and draft
updated
Regulatory and
Guidance material
concerning
aircraft-based
observations in
line with WMO
procedures:
(1) WMONo. 1200 Guide to
ABO; (2) WMONo. 8, Part II,

Aircraft-based
observations: Review
and draft updated
Regulatory and
Guidance material
concerning aircraftbased observations in
line with WMO
procedures:
(1) WMO-No. 1200
Guide to ABO; (2)
WMO-No. 8, Part II,
Chapter 3;
(3) WIGOS Manual
and Guide

Aircraft-based
observations: Publish
updated Regulatory
and Guidance material
concerning aircraftbased observations in
line with WMO
procedures: (1) WMONo. 1200 Guide to
ABO; (2) WMO-No. 8,
Part II, Chapter 3; (3)
WIGOS Manual and
Guide

In progress
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2022–2023
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Status as of March 2021

Chapter 3;
(3) WIGOS Manual
and Guide

2.1.2

CBS IPETABO (then
INFCOM
JET-ABO)

Aircraft-based
observations:
Make ADS-C Data
available on GTS:
Coordinate
provision and
management of
ADS-C derived
data on the GTS:
(1) Collaborate
with EUMETNET
and SITA for
obtainment of
ADS-C data and
provision on GTS;
(2) Investigate
requirements for
meeting costs of
ADS-C data are
met in the future

Aircraft-based
observations: Make
ADS-C Data available
on GTS: Coordinate
provision and
management of ADSC derived data on the
GTS: (1) Collaborate
with EUMETNET and
SITA for obtainment
of ADS-C data and
provision on GTS;
(2) Investigate
requirements for
meeting costs of
ADS-C data are met
in the future

In progress
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2020

CBS IPETABO (then
INFCOM
JET-ABO)

Aircraft-based
observations:
Development of
Uncrewed Aerial
Vehicles (UAV)
technology for
operations: CIMO
Guide update; and
report with
recommendations:
(1) Study and
report on potential
meteorological
applications of
UAVs for WIGOS
applications;
(2) Study and
report on aviation.
developments
(FAA/EASA)
regarding UAV and
shared airspace;
(3) Organize and
hold a workshop
(budget CHF 30
000) on the use of

2021

(1) Produce a
whitepaper on use of
UAVs in operational
meteorology
(2) Develop scope
and plans for a global
UAV demonstration
project

2022–2023

Status as of March 2021

Workshop on UAV held in July 2019
BAMS Report on UAS developed &
submitted for publication
Organize and conduct
global UAV
demonstration project

INFCOM-1 Part III invited to adopt
draft Decision 5.1.1(7)/1 (INFCOM-1
(III)) - Plan for a Global Demonstration
Project on Uncrewed Aerial Vehicles
(UAV) Use in Operational Meteorology
Work on whitepaper commenced
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2022–2023
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Status as of March 2021

UAVs for the
making of
operational
meteorological
observations.

2.1.2

CBS ETSBO, ICGWIGOS
EdB

Review and
update regulatory
material for
surface-based
observing
systems: (1)
Radiosonde
system regulatory
material in Manual
on the GOS and
Guide to the GOS;
develop material
based on outcome
of
recommendations
review by ET-SBO

Review and update
regulatory material
for surface-based
observing systems :
(1) Radar Wind
Profiler (RWP)
guidance material
and make
recommendations for
existing material to
be consolidated or
new material to be
developed; (2) Make
recommendations for
the development of
guidance material to
enable the sustained
operation of the
RBON for LDCs

Guidance material and relevant
WMO/ISO standard on radar wind
profilers under development, by SCMINT/ET-UAM, second half of 2021
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CBS ETSBO

2020

2021

Manage the
delivery of the
evaluation of
changes to
Radiosonde
scheduling as
defined by EGOPIP action G10:
(1) Complete
Project Plan
definition;
(2) Identified
Members willing to
undertake revised
ascent schedules
and agree time
frame for
schedule; (3)
Engage
Application Areas
in the evaluation
of the revised
schedule

Manage the delivery
of the evaluation of
changes to
Radiosonde
scheduling as defined
by EGOP-IP action
G10: (1) Trigger
revised ascent
schedule and
undertake evaluation
of revised schedule;
(2) Report results at
NWP Impacts
workshop and other
suitable forums

2022–2023

Status as of March 2021

In progress
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2.1.2
(aligned
to 1.2.16)

Originati
ng
commissi
on or
program
me

2020

Reporting on
Progress to
UNFCCC/SBSTA on
the status of the
global climate
observations for
atmosphere,
oceans and land.

2021

Res. 39
(Cg-17)

Output
2.1.3

◦ Operational space mission implemented in line with the WIGOS Vision 2040;
◦ 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, sea ice) and applications (drought, forest fires, coastal impacts, other weather-related impacts) ◦
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;
◦ Guidance on calibration and measurement techniques, including intercomparison results in order to ensure fit-for-purpose
traceable measurements.
Res. 51
(Cg-18)

SC-ON

k2.1.3
Res. 54
(Cg-18)

CBS

- Input on spacebased systems to
response to
WIGOS Vision
2040 (Res. 38
(Cg-18),
Operating Plan SO

- Input on spacebased systems to
response to WIGOS
Vision 2040 (Res. 38
(Cg-18), Operating
Plan SO 2.1)
- Input on space-

Published fourth GCOS
Implementation Plan
(IP4)

Status as of March 2021

SC-ON,
JSGGCOS

GCOS

Published fourth
GCOS Status Report
(SR4)

2022–2023

101

- Input on spacebased systems to
response to WIGOS
Vision 2040 (Res. 38
(Cg-18), Operating
Plan SO 2.1)
- Input on space-

Plans for reporting Status Report to
UNFCCC COP 2021

INFCOM-1 Part II adopted Decision 9
(INFCOM-1) on Space-Based
Observations and the Review of WMO
Data Policies and Practices
Position Paper for Satellite data
Requirements for Global NWP has been
developed and will be presented to
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2020

2021

2022–2023

2.1)
- Input on spacebased systems to
updated
Statements of
Guidance of WMO
Application Areas
and to new
Statements of
Guidance for the 3
GAW related
Application Areas.
- Climate services
value chain fully
addressed by
satellite
observation; roles
and
responsibilities of
actors and
coordination
mechanisms
understood. (Res.
51 (Cg-18),
Operating Plan SO
2.1)

based systems to
updated Statements
of Guidance of WMO
Application Areas and
to new Statements of
Guidance for the 3
GAW related
Application Areas.
- Climate services
value chain
addressed by
satellite observation;
identifying and
addressing key gaps
in the climate value
chain from satellites
to decision-making.
(Res. 51 (Cg-18),
Operating Plan SO
2.1)

based systems to
updated Statements of
Guidance of WMO
Application Areas and
to new Statements of
Guidance for the 3
GAW related
Application Areas.
- Climate services
value chain addressed
by satellite
observation; r Actions
by Space Agencies
(Res. 51 (Cg-18),
Operating Plan SO
2.1)

Status as of March 2021

INFCOM-I Part III (5.1.1(1)) and
CGMS-49 Plenary for adoption
Climate-related activities coordinated
together with CEOS/CGMS JWGClimate
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Res. 5
(Cg-XIV)

Res. 52
(Cg-18)

Alignmen
t with
Operatio
nal Plan

2.1.3

2.1.3

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

CBS

Access to Satellite
data and
products: (i)
IGDDS
implementation
continuing;
improved
coordination/integ
ration with WIS;
(ii) Coordination of
and support to
WMO regional
satellite data
requirements
Groups

Access to Satellite
data and products:
(i) IGDDS
implementation
continuing; improved
coordination/integrati
on with WIS;
(ii) Coordination of
and support to WMO
regional satellite data
requirements Groups

Access to Satellite
data and products: (i)
IGDDS implementation
continuing; improved
coordination/
integration with WIS;
(ii) Coordination of
and support to WMO
regional satellite data
requirements Groups

CBS/IPETSUP/SAT

Enhanced capacity
of WMO Members
through (i)
implementation of
Strategy for the
WMO-CGMS
Virtual Laboratory
for Education and
Training in
Satellite

Enhanced capacity of
WMO Members
through
(i) implementation of
Strategy for the
WMO-CGMS Virtual
Laboratory for
Education and
Training in Satellite
Meteorology 2020–

Enhanced capacity of
WMO Members
through
(i) implementation of
Strategy for the WMOCGMS Virtual
Laboratory for
Education and Training
in Satellite
Meteorology 2020–

103

Status as of March 2021

(i) Ongoing
(ii) Regional SDR activities have been
supported, to date no updated
requirements have been established.
RA I activities for preparation for
EUMETSAT MTG supported and
approved by EUMETSAT Council in
2020

(ii) Despite COVID-19 training activities
have been successfully pursued
through virtual training. Document on
Guidelines satellite skills and
knowledge for operational
meteorologists (SP-NO 12) under
preparation
(ii) ongoing
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2020

Meteorology
2020–2024 (Res.
52 (Cg-18)) and
(ii) enhanced
coordination with
ETR in the
framework

Res. 53
(Cg-18)

Output
2.1.4

2.1.3

CAeM/CB
S

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))

2021

2022–2023

2024 (Res. 52 (Cg18)) and (ii)
enhanced
coordination with ETR
in the framework,
with the emphasis
towards developing
and least developed
countries

2024 (Res. 52 (Cg18)) and (ii) enhanced
coordination with ETR
in the framework

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

Progress regarding
Space Weather
Services integration
into WIGOS and WIS
in line with the FourYear Plan for WMO
Activities Related to
Space Weather 2020–
2023 (Res. 53 (Cg18))

Status as of March 2021

Expert Team for Space Weather being
re-established as part of the
reorganization to support the
integration activities, support to ICAO
SWx services and for international
coordination. Consideration is made to
have such team established under SCESMP.

Response to the WIGOS Vision 2040 during 2020–2023, including consideration of Earth system prediction requirements and
urban services
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2020

fourth GCOS
assessment and
review cycle: ECV
requirements
reviewed by expert
panels;
Drafting fourth
GCOS Status
Report

SC-ON,
JSGGCOS

Res. 39
(Cg-17)

2.1.4

GCOS

EC-72 decision:
endorsement of
GCOS work plan
for the fourth
Status Report &
fourth
Implementation
Plan; welcoming
climate
observations
conference;
Recommends to
submit the final
Status Report and
Implementation

2021

Organizing a second
Climate
Observations.
Conference (Oct
2021).
Finalizing fourth
GCOS Status Report
(SR4).
Drafting fourth GCOS
IP (IP4).
EC-73: Endorsing
fourth Status Report,
decides to actively
support the review
process for the IP
and invites Members
to review the draft

2022–2023
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Status as of March 2021

Finalizing the fourth
GCOS Implementation
Plan (IP4).
EC-74: welcomes the
new IP, decides on
supporting the
development of
actions based on the
GCOS IP4; recognized
that the technical
commissions have
decided to support
relevant actions;
endorses actions
pertaining to WMO and
observing systems
coordinated by WMO.
WMO SecretaryGeneral is requested
to provide guidance to
Members on these
actions

INFCOM-1 Part II adopted
Recommendation 4 (INFCOM-1) on
update of WIGOS Manual for ECVs
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2020

2021

2022–2023

Status as of March 2021

Plan to Technical
Commissions;
welcoming &
supporting regional
joint GCOS/WIGOS
workshops

SC-ON

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

2.1.4

CBS

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/Requireme
nts to take into
account such
requirements; (ii)
Results of NWP
impact studies
reviewed and new
ones promoted
with list of science

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

2020 tasks completed, incl.
recommendations of Impact workshop,
Dec. 2020
JET-EOSDE formed a subgroup to
undertake the task. Consultant
recruited to assist. One meeting of
subgroup held in February 2021
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2020

2021

2022–2023

107

Status as of March 2021

questions to
address;
(iii) Observational
user requirements
and Statements of
Guidance of two
Application Areas
updated

Res. 38
(Cg-18)
2.1.4
Res. 40
(Cg-18)

CBS

Response to
WIGOS Vision
2040:
(i) Corresponding
INFCOM Work
Plan; (ii) draft
Guidance to
Members per
assessment of
RRR (gap analysis,
impact studies)
and of obs. needs
for urban services;
(ii) Draft updated
guidance on
Observing

Response to WIGOS
Vision 2040: (i)
Approved Guidance
to Members per
assessment of RRR
(gap analysis, impact
studies) and of obs.
needs for urban
services;
(ii) approved updated
guidance on
Observing Network
Design and outreach

2020 tasks: (i) complete,
(ii) underway, (iii) underway
JET-EOSDE formed a subgroup to
undertake the task. Consultant
recruited to assist. One meeting of
subgroup held in February 2021
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Resoluti
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Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

Status as of March 2021

Tiered Networks:
Update of WIGOS
Manual and Guide for
streamlining of WIGOS
observing networks
according to tiered
networks approach,
and integration of
reference station
concept

Initiated discussion in relation to GCOS
Surface Reference Network and Climate
Reference Stations

Urban Observations:
Strategy and guidance
for urban observations
approved

Plan to recruit consultants (i) to
coordinate assessment of observational
user requirements for high-resolution
modelling activities in support of Urban
services, and (ii) for guidance on Urban
instrumentation and traceability for
update of WMO-No. 8

Network Design
and outreach

2.1.4

Tiered Networks:
Concepts and
principles for
streamlining of
WIGOS observing
networks according
to tiered networks
approach, and
integration of
reference station
concept

2.1.4

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

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

Res. 1
(Cg-18)
Res. 32
(Cg-18)
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2022–2023

109

Status as of March 2021

analysis for urban
observations

Output
2.1.5

SC-MINT

◦ Standards and guidance developed for observations, operational practices and system performance-monitoring, calibration and
instrument testing, and data-related aspects for Earth system observations and fit-for-purpose traceable measurements,
particularly from extreme and harsh environments and remote areas (including oceans and polar and high-mountain regions);
◦ New and emerging measurement techniques and non-conventional, innovative measurement methods developed (e.g.
cryospheric observations, radar technologies, ground-based remote sensing, autonomous vehicles, measurement devices, citizen
observatories). Existing standards updated to reflect evolving technologies, with a focus on precipitation (different timescales and
phases) and specific instruments (e.g. remote sensing, including radars);
◦ Guidance on calibration and measurement techniques, including intercomparison results in order to ensure fit-for-purpose
traceable measurements.

Res. 43
(Cg-18)

2.1.5

CIMO

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
wrt measurement
uncertainties
finalized.
(ii) Guidance on how
to ensure that

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

INFCOM-1 Part II adopted Decision 6
(INFCOM-1) on Inclusion of the
Measurement Quality Classification for
Surface Observing Stations on Land in
WMO-No. 8, and Recommendation 6
(INFCOM-1) on Publication of WMONo. 8, 2020 Edition
INFCOM-1 Part III invited to adopt
draft Decision 5.1.3(1) on Experimental
CF-NetCDF profiles for marine and
weather radar data
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Res. 43
(Cg-18)

Alignmen
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2.1.5

Originati
ng
commissi
on or
program
me

CIMO

2020

Update of WMONo. 8, 2020 Ed
approved:
(i) Volume IV
(Satellite
Observations);
(ii) Revised
procedures for
updating
approved;
(iii) Revised
Guidelines for
updating WMONo. 8 approved;
(iv) Survey on

2021

2022–2023

measurements meet
application area
requirements. (iii)
WIGOS Metadata
standard updated
(also to reflect
Weather radar data
exchange and
Measurement quality
classification)

implementation of
classification schemes.

(i) Update of WMONo. 8: 2021 Ed
approved.
Several chapters in
Vol. I (e.g.
Chapter 6,
Precipitation), II, III,
and V.
(ii) Outcome of
survey available for
prioritization of
future activities

(i) Update of WMONo. 8: 2023 Ed
approved
Several chapters in
Vol. I, II, and III.
(ii) Plan for next
update ready:
chapters to be
updated identified,
experts identified

Status as of March 2021

Other uncertainty-related activities in
progress, under ET-MU

INFCOM-1 Part II adopted
Recommendation 6 (INFCOM-1) on
Publication of WMO-No. 8, 2020 Edition
Survey on the use of WMO-No. 8
conducted in Q4/2020, outcomes to be
available in Q2/2021
Update of several chapters of WMONo. 8 underway
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Status as of March 2021

usage of WMONo. 8

Res. 43
(Cg-18)

2.1.5

CIMO

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

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 (v) IWV
profiling; (vi)
Develop guidance
material on low-cost
AWS performance

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

Work on radar best practice guidance
has progressed significantly and a
near-final draft is expected by end of
2021, which will include a joint
standard with ISO on radar operation
WMO-No. 8, Vol II, Measurement of
Cryosphere Variables on Glaciers,
Permafrost, Sea Ice – work in progress;
draft document INFCOM-1 Part III
5.1.6(1) and output 5.1.6. Work in
progress on other guidance material
planned for 2021, under ET-UAM and
ET-SSM. To be published by the end of
2021
Guidance and software on the
assessment of uncertainty for point
velocity measurement being finalized
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Res. 43
(Cg-18)

Res. 43
(Cg-18)

Alignmen
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Operatio
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2.1.5

2.1.5

Originati
ng
commissi
on or
program
me

2020

CIMO

CIMO

Development of
common
WMO/ISO
standards:
Standards for
common
WMO/ISO

2021

2022–2023

Weather radar data
exchange (WRDE) in
collaboration with the
Standing Committee
Earth Observing
Systems and
Monitoring Networks
(SC-ON) and Standing
Committee on
Information
Management and
Technology (SC-IMT),
(i) WRDE model and
practices in Best
Practices Guide;
(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

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

Status as of March 2021

INFCOM-1 Part III invited to adopt
draft Decision 5.1.3(1) on Experimental
CF-NetCDF profiles for marine and
weather radar data

In progress under ET-UAM. WMO/ISO
standards on radar wind profilers and
on particle backscatter lidars to be
finalized and published later in 2021
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2020

development
identified
Res. 43
(Cg-18)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

2.1.5

2.1.5

2.1.5

CIMO

common WMO/ISO
standards

2022–2023

Traceability of
solar and
terrestrial
radiation
measurements:
Intercomparison
of radiation
instruments (13th
IPC and 3rd IPgC)
scheduled for
Sept/Oct 2020

Status as of March 2021

common WMO/ISO
standards.

Competency
framework for lidar
observations

CIMO

CIMO

2021

113

ET-UAM, Q4/2021

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

Traceability of solar
and terrestrial
radiation
measurements:
Regulatory and
guidance material
amended wrt
responsibility for and
maintenance of
radiation references
(and link to SI), as
appropriate

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

Traceability
procedures:
(i) Guidance on best
practices on
traceability assurance

Due to COVID-19 pandemic,
intercomparisons rescheduled for
Sept/Oct 2021.
Resolution 9 (EC-72) Postponement of
the Thirteenth International
Pyrheliometer Intercomparison

In progress under ET-QTC. Guidance
document to be published in second
half of 2021
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2021

2022–2023

Status as of March 2021

in line with traceability
strategy

Res. 43
(Cg-18)

Res. 43
(Cg-18)

2.1.5

2.1.5

CIMO

CIMO

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

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

Strengthening
RICs and
calibration
laboratories:
(i) Interlaboratory
comparison
planned for RA I,

Strengthening RICs
and calibration
laboratories:
(i) Interlaboratory
comparison
conducted, report
published

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

INFCOM-1 Part III invited to adopt (i)
draft Resolution 5.1.2 on Mechanism
for nomination/evaluation of
measurement testbeds/lead centres,
and (ii) draft Recommendation 5.1.2 on
Strengthening RICs
RIC evaluation scheme and RRC
reporting form to be finalized in
Q2/2021
New concept of Testbeds and Lead
Centres, as well as new associated
designation and assessment process
submitted to INFCOM-1(III), Doc d05–
1-2(1)
Preparatory work for ILCs in both
regions completed. ILCs to be
announced in April, while the
measurements should start in July
2021
Workshop on uncertainties planned for
May 2021
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Res. 43
(Cg-18)

Alignmen
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2.1.5

2.1.5

Originati
ng
commissi
on or
program
me

CIMO

CIMO

2020

2021

and possibly
RA III (ii) Develop
guidance on
calibration and
meas. techniques,
incl.
Interlaboratory
comparison results

(ii) Workshop on
uncertainty
calculation conducted

IOM report on
automations of
cloud observations
published

Upper-air
Instrument
intercomparison:
Plan approved

115

2022–2023

Status as of March 2021

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.)

In progress, under ET-SSM. IOM report
on automations of cloud observations
to be published in Q4/2021

Upper-air Instrument
intercomparison:
Intercomparison
conducted

Upper-air Instrument
intercomparison: (i)
Report published and
recommendations
submitted for
approval,
(ii) arrangements for

Plan was approved, but due to COVID19 pandemic the intercomparison was
postponed for 1 year (laboratory phase
should start in December 2021, field
campaign to be held in
August/September 2022)
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2022–2023

Status as of March 2021

sharing of database
finalized

Res. 43
(Cg-18)

Res. 43
(Cg-18)

2.1.5

2.1.5

CIMO

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

Assessment of new
technologies, through
intercomparisons:
Feasibility study for:
(i) intercomparison of
non-catching type
precipitation
instruments; (ii)
Aerosol/Volcanic Ash
intercomparison

CIMO

Implementation of
best practices:
Plan for TECO2020 in
conjunction with
MTWE finalized
(scope extended
to cover all
WIGOS
measurement
areas – How can

Implementation of
best practices: Plan
for TECO-2022 in
conjunction with
MTWE (scope
covering all WIGOS
measurement areas
– Tentatively:
Emerging

Assessment of new
technologies, through
intercomparisons:
(i) Intercomparison of
non-catching type
precipitation
instruments (if
appropriate)
conducted. (ii) Plan for
aerosol/volcanic ash
intercomparison (if
appropriate)

Project for intercomparison of
instruments for volcanic ash/aerosol
detection stopped because of the lack
of interest
Feasibility study for intercomparison of
non-catching type precipitation
instruments under discussion within ETSSM

Preparation for TECO-2020 was done
and more than 150 abstracts were
collected and assessed. However, due
to COVID-19 pandemic the event was
postponed for at least 1 year. Final
decision on whether to organize the
event in 2021 or to postpone it until
2022 to be taken in May 2021
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2020

measurement
community help in
meeting user
requirements)

Res. 43
(Cg-18)

Res. 43
(Cg-18)

2.1.5

2.1.5

CIMO

CIMO

2021

2022–2023
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Status as of March 2021

measurement
techniques)

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 Low-cost
AWS

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

Generic tender
specifications:
IOM report
published

Generic tender
specifications:
Recommendation wrt
development of
software tool, and
possible extension to

Software tool
supporting generic
tender specification
scheme (if
appropriate)

All activities planned for 2020 were
completed, except AWS conference that
was postponed because of COVID-19
pandemic. Online workshop on
transition to automation scheduled for
22–25 March 2021
IOM on low-cost AWSs under
development by ET-SSM, second half of
2021

In progress, under ET-SSM. IOM report
to be published in Q3/2021.
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2022–2023

Status as of March 2021

other systems
(e.g. radiosondes).

Res. 43
(Cg-18)

Res. 43
(Cg-18)

2.1.5

2.1.5

CIMO

Curriculum and
programme for radar
training.

CIMO

Outreach:
Guidance material
on replacement of
mercury-based
instruments

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

Training material:
identify gaps in
existing
measurementrelated training
material

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

Res. 43
(Cg-18)

2.1.5

CIMO

Res. 43
(Cg-18)

2.1.5

CIMO

Protection of radiofrequency bands:
Operational

Training material on
radars developed and
training conducted.

Needs to be integrated into work plan
of SC-MINT/JET-OWR. Expect
workshops on radar data exchange and
best practices to be conducted later in
2021

In progress, under ET-TMM. Q2/Q3
2021

Training material
developed, in collab
with RTC, in one
identified gap area

In progress, under ET-TMM. Q2/2021

Preliminary WMO Position on the WRC23 Agenda prepared by Expert Team on
Radio Frequency Coordination approved
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2021

2022–2023

characteristics of
ground-based
passive sensors
documented and
provided to "SG-RFCsuccessor"

Res. 43
(Cg-18)

2.1.5

CIMO &
SAT

Engage with the
Global Spacebased
Intercalibration
System (GSICS)
on traceability of
space-based
measurements

Engage with SC1 to
ensure radiosonde
performancemonitoring is suitably
implemented through
Regional WIGOS
Centres
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Status as of March 2021

by INFCOM-I Part II, which adopted
Decision 8 (INFCOM-1) on Preserving
the Radio-Frequency Spectrum for
Meteorological and Related
Environmental Activities.
SC-MINT/ET-UAM provided inputs to
SC-ON/ET-RFC.

Engage with BSRN on
re-examination of
pyrgeometer equation
and possible need to
update BSRN Manual

Satellite expert involved as a member
of SC-MINT and ET-QTC
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Resoluti
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Output
2.1.6

GCW pre-operational phase implemented:
◦ Short-term demonstration projects and long-term plans for high-mountain observations, prediction, research and services;
◦ Global Cryosphere Watch (GCW) implemented as an end-to-end programme, including the development of an integrated
cryosphere information system addressing cryosphere information needs at all latitudes and elevations (observations, data,
normative work);
◦ Studies completed on impact of cryospheric observations on relevant application areas: Statement of Guidance for Cryosphere
Monitoring;
◦ Assessments and indicators of the state of the cryosphere, with relevant users, e.g. RCCs, WMO Statement on the State of the
Global Climate, progressively from 2021;
◦ Intercomparison of products for sea ice;
◦ GCW Data Portal operating as a WIS DCPC by 2023.

SCMINT,
SGCRYO

Res. 50
(Cg-18)

Alignmen
t with
Operatio
nal Plan

2.1.6

Originati
ng
commissi
on or
program
me

GCW

2020

Global Cryosphere
Watch – Publish
best practices
guidance in the
volume
“Measurement of
cryospheric
variables” of the
WMO-No. 8 (CIMO
Guide)
(i) establish
Permafrost Task
Team – on best
practices and
related metadata

2021

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):
published.

2022–2023

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)
permafrost published

Status as of March 2021

Work in Progress – according to plan.
See INFCOM-1 Part III – Doc 5.1.6(1)
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Res. 50
(Cg-18)

SCIMTTSCIMT, SGCRYO

Res. 50
(Cg-18)

Alignmen
t with
Operatio
nal Plan

2.1.6

2.1.6

Originati
ng
commissi
on or
program
me

GCW

GCW

2020

2021

and observing
requirements;
(ii, iii) draft guides
for glacier and sea
ice best practices
– ready and
circulated for
expert review with
partners

- draft guides for
permafrost best
practices – ready and
circulated for expert
review with partners

Global Cryosphere
Watch –
intercomparison of
satellite products
for sea ice: plan
and funding
negotiations

Global Cryosphere
Watch –
intercomparison of
satellite products for
sea: review/progress
(conditioned by XB
funding)

Progress made
towards
developing GCW
Data Portal,
interoperable with
stations of the
GCW Surface
Observing

GCW Data Portal,
interoperable with
stations of the GCW
Surface Observing
Network, by 2022

Recommendations

2022–2023

121

Status as of March 2021

by 2022;
- ice sheets and ice
shelves & lake and
river ice developed,
reviewed and
published by 2023

Global Cryosphere
Watch –
intercomparison of
satellite products for
sea: report by 2023
GCW Data Portal,
interoperable with
stations of the GCW
Surface Observing
Network, by 2022 and
with WMO Hydrological
Observing System, by
2023

WIP – agreements for funding and
organization – expected by end 2021
See INFCOM-1 Part III – Doc 5.1.6(1)

WIP – as planned, a GCW WIS2.0 pilot
project included in the WIS 2.0 work
plan.
See INFCOM-1 Part III – Doc 5.1.6(1)
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Res. 50
(Cg-18)

SC-ON,
SGCRYO

Res. 50
(Cg-18)

Alignmen
t with
Operatio
nal Plan

2.1.6

2.1.6

Originati
ng
commissi
on or
program
me

GCW

GCW

2020

2021

Network, by 2022;
(with RB and XB
funding)

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

Work in progress
toward
establishing a
Global Cryosphere
Integrated
Information
System (by 2023,
as an additional
XB initiative)
GCW Preoperational plan to
be submitted to
EC-72 – linked to
the work of the
Study Group on

Work in progress
toward establishing a
Global Cryosphere
Integrated
Information System
(by 2023, as an
additional XB
initiative)

2022–2023

Status as of March 2021

GCW Data Portal
operating as a WIS
DCPC by 2023

Establish a Global
Cryosphere Integrated
Information System
(by 2023, as an
additional XB
initiative)

Change in scope – proposal to be
initiated by 2023, based on progress
made and SG-Cryo recommendations.
See INFCOM-1 Part III – Doc 5.1.6(1).

INFCOM-1 Part III invited to adopt
draft Recommendation 5.1.6(1) on the
governance and transition plan of the
Global Cryosphere Watch (GCW).
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Status as of March 2021

Cryosphere Crosscutting Functions

Res. 50
(Cg-18)

Res. 50
(Cg-18)

2.1.6

2.1.6

GCW

Currently
approved 153
GCW stations
(Resolution 29
(EC-70)), are
registered in
OSCAR, by 2020

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

GCW

New stations
observing
cryosphere
components to be
included in the
GCW Surface
Observing
Network, based on
expressions of
interest from
Members and
partners, on a
yearly basis,
through

A sustainable process
for registration of
new stations
observing cryosphere
components through
OSCAR, is approved,
by 2021
New stations will be
included in the GCW
Surface Observing
Network, and
registered in OSCAR

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

WIP – work in progress, as planned.
See INFCOM-1 Part III – Doc 5.1.6(1).

New stations will be
included in the GCW
Surface Observing
Network and
registered in OSCAR
Yearly reports on the
compliance of GCW
stations against
relevant regulatory
and guidance material
in support of
development projects
as part of WMO expert

WIP – work in progress, as planned.
See INFCOM-1 Part III – Doc 5.1.6(1)
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Resoluti
on

Res. 50
(Cg-18)

Alignmen
t with
Operatio
nal Plan

2.1.6

Originati
ng
commissi
on or
program
me

GCW

2020

2021

2022–2023

registration in
OSCAR;
Draft relevant
procedure for
registration for
approval by 2021
(related to
Resolution 35 (Cg18) , WIGOS
STATION
IDENTIFIERS

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

services, from 2021,
on

Support the goal
of improve and
optimize the
global coverage
and homogeneity
of cryosphere
observations
within the
framework of GCW
and WIGOS,
including strong
linkages with the
space-based
observation of the
cryosphere

Support the goal of
improve and optimize
the global coverage
and homogeneity of
cryosphere
observations within
the framework of
GCW and WIGOS,
including strong
linkages with the
space-based
observation of the
cryosphere through
regional
engagements:

Support the goal of
improve and optimize
the global coverage
and homogeneity of
cryosphere
observations within
the framework of GCW
and WIGOS, including
strong linkages with
the space-based
observation of the
cryosphere through
regional engagements:
Central Asia (2022)
RA IV (2023) with

Status as of March 2021

Work in progress, as planned.
See INFCOM-1 Part III – Doc 5.1.6(1)
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Resoluti
on

Res. 50
(Cg-18)

Alignmen
t with
Operatio
nal Plan

2.1.6

Originati
ng
commissi
on or
program
me

GCW

2020

2021

through regional
engagements:
workshop with
RA VI in the
Caucasus region
(2020); an RA-XI17 decision

workshop on Andes
(2021); with RA III;
an RA III-17 decision

RA II and RA IV; as
per RA II-16 and
RA IV decisions

Establish a
Cryosphere
Monitoring
Application Area,
within the framework
of the WMO Rolling
Review of
Requirements
process –
development in
2021, GCW
conjunction with
PSTG. (workshop
supporting this goal)

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

Establish a
Cryosphere
Monitoring
Application Area,
within the
framework of the
WMO Rolling
Review of
Requirements
process –
development in
2020, GCW
conjunction with
PSTG. (workshop
supporting this
goal)

2022–2023
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Status as of March 2021

Work in progress, as planned.
See INFCOM-1 Part III – Doc 5.1.6(1)
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Output
2.1.7

The Global Ocean Observing System (GOOS) responding to Earth system prediction requirements - WMO contribution to GOOS
including technical support to Members provided with regard to monitoring, implementation and maintenance of ocean observing
systems through the JCOMM in Situ Observation Programme Support Centre (JCOMMOPS), and support to JCB

SC-ON,
SGIOOSSG
-OOIS

Alignmen
t with
Operatio
nal Plan

Res. 45
(Cg-18)
2.1.7
Res. 47
(Cg-18)

Originati
ng
commissi
on or
program
me

JCOMM,
GSC

2020

Implementation of
GOOS Strategy
2030: (i) GOOS
Project Office at
WMO established;
(ii) draft response
to GOOS Strategy
2030, incl. OCG
work plan and
Observing
Networks
strategies;
(iii) JCOMMOPS
Strategy and
management;
establishment of
the Centre as
WMO Office based
in France;
(iv) draft response
to Joint WMO-IOC
Strategy for Ocean

2021

Implementation of
GOOS Strategy
2030: (i) response to
GOOS Strategy 2030,
incl. OCG work plan
and Observing
Networks strategies;
(ii) Ongoing
management of
JCOMMOPS;
(iii) Proposal from
JCB regarding
functional
connections of GOOS
with WIGOS &
INFCOM;
(iv) Response to
Joint WMO-IOC
Strategy for Ocean
Data Management;
incl. New MCDS
centres and Ocean

2022–2023

Status as of March 2021

Work in progress as planned
INFCOM-1 Part II adopted
Recommendation 8 (INFCOM-1)
Establishment of Data Acquisition
Centre (DAC) in the Marine Climate
Data System (MCDS)
INFCOM-1 Part III invited to adopt
draft Decision 5.1.7(1) on Optimum
functional connections for marine
meteorological observations and data
management
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Res. 46
(Cg-18)
Res. 47
(Cg-18)
Output
2.2

SC-IMT

Alignmen
t with
Operatio
nal Plan

2.1.7

Originati
ng
commissi
on or
program
me

JCOMM,
WCRP,
GOOS,
GCOS

2020

2021

Data
Management; incl.
New MCDS centres
and Ocean
Centres
candidates in WIS

Centres designated in
WIS

Contribution to
WMO-IOC
Collaborative
Strategy provided

Plan responding to
the adopted WMOIOC collaborative
strategy drafted

2022–2023

Plan responding to
WMO-IOC
collaborative strategy
adopted
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Status as of March 2021

Work in progress as planned
JCB Strategy is under development
with the plan to present to the EC-73

Improved and increased access to, exchange and management of, current and past Earth system observation data and derived
products through the WMO Information System

2.2

CBS

Oversee and
maintain
coordination
mechanisms
supporting current
information
exchange through
WIS and Members
data services,
taking into

Established Task Team on GISC to
accomplish the task

128

Standin
g
Commit
tee
and/or
Study
Group

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

Status as of March 2021

consideration
changing user
needs and
changing
technology
Update of Manual on HQ-CDMFC per
INFCOM-1(III)-d05–2-1(3); and
OpenCDMF project established per
INFCOM-1(III)-d05–1-3(3)

Res. 57
(Cg-18)

2.2

CCl, CHy,
JCOMM,
CBS

Guidance and
tools to Members
supporting rescue
and archiving of
historical climate
and hydrological
data

Guidance and tools
to Members
supporting rescue
and archiving of
historical climate and
hydrological data

Guidance and tools to
Members supporting
rescue and archiving
of historical climate
and hydrological data

2.2

CBS

WIS2.0
implementation

WIS 2.0 Progress of
demonstrator

WIS 2.0 Technical
regulations, and WIS

Various data rescue activities have
been supported through
extrabudgetary projects, such as for
Uzbekistan, Bhutan, Western South
American countries (ENANDES) etc.
Discussions with EU/COPERNICUS have
been held and it was agreed to draft a
concept to merge the two WMO and
EU/COPERNICUS global data rescue
portals (work in progress). Eventually,
data rescue has been included in
relevant INFCOM and SERCOM Expert
Teams ToR to ensure its proper
continuation post-WMO Reform
INFCOM-1 Part II adopted
Recommendation 7 (INFCOM-1) on WIS
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

plan and list of
demonstrator
projects. (EC-72)

Res. 57
(Cg-18)

2.2

2.2

CBS

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

CBS

Complete the
second round and
recertification of
centres registered
to participate in
WIS and assist
programs in
establishing
certification

2021

projects and
technical regulations

2022–2023

2.0 Training and
Learning Guide

129

Status as of March 2021

2.0 Implementation Plan, Functional
Architecture and Demonstration
Projects

INFCOM-1 Part III invited to adopt
draft Decision 5.1.3(2) on the update of
WIS monitoring procedures and
metadata quality indicators

Complete the second
round and
recertification of
centres registered to
participate in WIS
and assist programs
in establishing
certification
specifications centres

Complete the second
round and
recertification of
centres registered to
participate in WIS and
assist programs in
establishing
certification
specifications centres

Recertification not possible due to
COVID-19 restriction and impossibility
of making in situ visits. ET-AC is
developing alternative methodology
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Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

specifications
centres
contributing to
WMO programmes
in line with the
2020–2023
operational plan
relating to
compliance

Res. 57
(Cg-18)

Res. 57
(Cg-18)

2.2

2.2

CBS

CBS

Plan NetCDF-CF
profiles and
extensions
according to
requirements of
weather, climate,
hydrology,
aviation, marine
and other services

2021

contributing to WMO
programmes in line
with the 2020–2023
operational plan
relating to
compliance

2022–2023

Status as of March 2021

contributing to WMO
programmes in line
with the 2020–2023
operational plan
relating to compliance

New Vol. I.4 in
Manual on Codes
NetCDF-CF (Cg-Ext
2021)

Update Manual on
Codes Vol. I.4
NetCDF-CF profiles
and extensions
according to
requirements of
weather, climate,
hydrology, aviation,
marine and other
services

INFCOM-1 Part III invited to adopt
draft Decision 5.1.3(1) on Experimental
CF-NetCDF profiles for marine and
weather radar data

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

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

Established Expert Team on
Information Management draft
Guidance to be ready by end 2021
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Standin
g
Commit
tee
and/or
Study
Group

Resoluti
on

Res. 57
(Cg-18)

Res. 57
(Cg-18)

Alignmen
t with
Operatio
nal Plan

2021

2022–2023

Status as of March 2021

CBS

WIS catalogue
KPIs to improve
discovery

WIS catalogue KPIs
to improve discovery.
Tools implementation

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

INFCOM-1 Part III invited to adopt
draft Decision 5.1.3(2) on the update of
WIS monitoring procedures and
metadata quality indicators

CBS

Continuous
development of
GRIB and BUFR to
support all
Programmes and
activities

Continuous
development of GRIB
and BUFR to support
all Programmes and
activities

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

Amendments of GRIB and BUFR
specifications by Fast-Track 2021–1

CBS

Plan for
monitoring and
implementation
procedures for
WIS and WIGOS

Monitoring and
implementation
procedures for WIS
and WIGOS

Monitoring and
implementation
procedures for WIS
and WIGOS

INFCOM-1 Part III invited to adopt
draft Decision 5.1.3(2) on the update of
WIS monitoring procedures and
metadata quality indicators

2.2

CBS

Aviation data
formats (IWXXM).
According to ICAO
requirements

Aviation data formats
(IWXXM). According
to ICAO
requirements

Aviation data formats
(IWXXM). According to
ICAO requirements

IWXXM version 3.0 operational via
Fast-Track and next version of IWXXM
to be finalized via fast-track 2021–2

2.2

CBS

Survey on data
policy
implementation.

Review and Analysis
of data policies and
proposed new

2.2

2.2

2.2

Res. 55
and 56
(Cg-18)

Originati
ng
commissi
on or
program
me

2020
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INFCOM-1 Part II adopted Decision 9
(INFCOM-1) on Space-Based
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Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

Preliminary report
on data policy for
PAC April 2020

2021

2022–2023

approaches for data
exchange

Status as of March 2021

Observations and the Review of WMO
Data Policies and Practices
Data Conference was held in Dec. 2020
INFCOM-1 Part III invited to adopt
draft Recommendation 5.1.5/1
(INFCOM-1) on Uniform WMO Data
Policy

Output
2.3.6

Implementing the S/GDPFS

SCESMP

Res. 58
(Cg-18)

2.3.6

CBS

Develop pilot
projects to
support S/GDPFS
implementation

Evaluate the pilot
projects and finalize
the implementation
plan

CBS

Develop the
Roadmap for
S/GDPFS

Complete the
development of the
Roadmap for
S/GDPFS

SCESMP

Res. 58
(Cg-18)

Output
2.3.7

Toolbox for accessing seamless GDPFS data and products

SCESMP

2.3.6

2.3.7

CBS/CCL

Meeting of IPETOPSLS to bring
recommendations
on activities to be

Complete the S/GDPFS
Implementation Plan
and initiate
implementation

SC-ESMP approved one pilot project at
its first virtual session (3 to 5 March
2021) and has been reviewing other
potential pilot projects
Plan to table the roadmap to EC in
2022

The meeting was held in February 2020
and their recommendations were
adopted at INFCOM-1(II)
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Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

133

Status as of March 2021

carried by the new
Commissions

Res. 20
(Cg-18)

Output
2.3.9

SCESMP

2.3.7/1.2.
1

Development of
mechanism to
integrate operational
aspect of CSIS into
GDPFS including
proposals for
additional Global
Producing Centres
(GPCs) such as subseasonal forecasts
and a Technical
Reference document
for CSIS operations

CBS/CCL

Designation of new
GPCs; Revised
Regional Climate
Centre functions

INFCOM-1 Part II adopted
Recommendation 9 (INFCOM-1) on
Amendments to the Manual on GDPFS
(WMO-No. 485) and approved the
designation of new GDPFS centres.
Proposal for the new type of centre,
GPCs for Sub-seasonal forecasting
(GPCs-SSF), is included in the above
recommendation

Hydrology data-processing and forecasting integrated into seamless GDPFS

Res. 15
(Cg-18)

2.3.9/1.1.
3

CBS/CHy

Initiate the
development of
concept document
on integration of
FFGS, CIFDP and
SWFDP into
MHEWS in

Table the concept
document at EC-73
for approval

Plan to table the concept document to
EC in 2022
Implement EC-73
decision
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Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

Status as of March 2021

Contribute to the
development of
strategy for
integration of Climate
Watches into MHEWS
using GDPFS and WIS
infrastructure at
regional and national
levels

SERCOM ET-CMA (Climate Monitoring
and Assessment) has included Climate
Watch Systems in its workplan and the
experts are updating the WMO
Guidelines on climate watch

collaboration with
service
department

Res. 20
(Cg-18)

Output
2.3.10

SCESMP

2.3.9/1.2.
1

CBS/CCL

Contribute to
white paper on
Climate Watches
in the context of
S/GDFPS and
MHEWS

Contribute to the
development of
guidance booklet on
Climate Watch
Systems as an
element of MHEWS

Updated/new technical and regulatory materials, including: (1) A new guide to the Global Data-processing and Forecasting
System; (2) New guidelines on high-resolution numerical weather prediction (NWP); (3) Guidelines on the use and interpretation
of non-nuclear ERA products and services provided by RSMC; (4) Guidelines on humanitarian services; (5) Manual on the Global
Data-processing and Forecasting System (WMO-No 485); (6) Guidelines on Ensemble Prediction System and Post-processing
(EPSPP)

Res. 59
(Cg-18)

2.3.10

CBS/CCL

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

Revision of Manual
on Global Data
Processing and
Forecasting System
(GDPFS) (WMONo. 485) - Include
designation of new
centres

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

INFCOM-1 Part II adopted
Recommendation 9 (INFCOM-1) on
Amendments to the Manual on GDPFS
(WMO-No. 485) and the designation of
new GDPFS centres
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Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023
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Status as of March 2021

centres
(Applicants: WMC
Toulouse, RSMCNuclear Vienna,
GPC-LRF Italy)

Res. 26
(EC-70)

Dec. 57
(EC-68)

Dec. 13
(CBS16)

2.3.10

CBS

Initiate the
development of
the Guide on
GDPFS (WMONo. 350)

2.3.10

CBS
ETOWFPS
(2018)

Finalize the
development of
the Guidelines for
EPSPP (Meeting of
Task Team)

2.3.10

2.3.10

WMO-No. 1254 is in press

Finalize the
development of the
Guidelines on highresolution NWP

CBS

CBS

Table the Guide at
EC-73 for approval

Publish the
Guidelines on
Meteorological and
hydrological

Plan to table the Guide on GDPFS to EC
in 2022

Sub sections have been developed

Published here:
https://library.wmo.int/doc_num.php?e
xplnum_id=10269
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Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

2020

2021

2022–2023

Status as of March 2021

aspects of siting
and operation of
nuclear power
plants (WMONo. 550)

Res. 18
(EC-69)

Res. 20
(Cg-18)

2.3.10

2.3.10/1.
2.1

CBS

CBS/CCL

Finalize the
mechanism of
GDPFS centres
audit in
collaboration with
SC on Information
management and
Technology

Plan to table the mechanism to EC- in
2022

Guidance on
subregional standard
operating procedures
for
operational generation
of objective regional
seasonal forecast data
and products

INFCOM has been working together
with SERCOM in the areas of
Identification of technical inputs and
data/products exchange requirements
and the relevant standards and
practices in the technical
regulations through WIGOS, WIS and
GDPFS Centres to facilitate
implementation of the Objective
Seasonal Forecasting
SERCOM also adopted SERCOM1(II)/Doc. 5.1.3(5)
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Standin
g
Commit
tee
and/or
Study
Group

SCESMP,
SGCRYO

Resoluti
on

Res 50
(Cg-18)

Alignmen
t with
Operatio
nal Plan

?

Originati
ng
commissi
on or
program
me

GCW

2020

2021

2022–2023

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

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;
Bulletin on the state
of the cryosphere,
published yearly,
from 2022, on

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;
Bulletin on the state of
the cryosphere,
published yearly, from
2022, on
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Status as of March 2021

Delayed to 2022, due to resources
Submission SG-Cryo to INFCOM-2 and
Work Plan INFCOM-1 Part III draft
document 5.1.6(1)
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Resoluti
on

Alignmen
t with
Operatio
nal Plan

Originati
ng
commissi
on or
program
me

CHy

2020

2021

2022–2023

Status as of March 2021

Draft normative
material and training
on Sediment
Transport
Measurements and
assessment
(suspended and
bedload) in
cooperation with
UNESCO and ISO

Normative material
and training on
Sediment Transport
Measurements and
assessment
(suspended and
bedload) adopted by
INFCOM

Experts from JET-HYDMON identified
and preliminary discussion with
UNESCO-IHP started, likely delay due
to other priorities
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Resolution 7 (INFCOM-1)
Global Cryosphere Watch Advisory Group
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling:
(1)

Resolution 1 (Cg-18) – WMO Strategic Plan, which defines the long-term goals, strategic
objectives and focus areas for 2020–2023, in particular in the area of Earth system
observations and prediction, and their translation into activities and deliverables of the
Operating Plan (Cg-18/INF. 3(1)) and updates),

(2)

Resolution 7 (Cg-18) – Establishment of WMO technical commissions for the eighteenth
financial period, Annex 1 – Terms of reference of technical commissions, A. –
Commission for Observation, Infrastructure and Information Systems,

(3)

Resolution 1 (INFCOM-1) – Establishment of standing committees and study groups of
the Commission for Observation, Infrastructure and Information Systems, which
established the standing committees and study groups of the Commission,

(4)

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

(5)

Resolution 48 (Cg-18) – Key directions of the Polar and High-mountain Agenda for the
next WMO financial period (2020–2023),

(6)

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

Having examined the recommendation of the president of the Commission, who consulted
with the management group,
Having considered:
(1)

The need to ensure sustained access to cryospheric observations, data, and information
to enable the effective delivery of the goals of the WMO Strategic Plan and to support the
efforts of Members, including those Members concerned with changes in the cryosphere,
to unify operational prediction systems using a fully coupled Earth system model
approach,

(2)

The concurrence of the Panel of Experts of the Executive Council on Polar and Highmountain Observations, Research, and Service (EC-PHORS) with the integration of the
Global Cryosphere Watch (GCW) components within the working structure of WMO, with
a continued focus on polar and high-mountain regions,

Establishes the Global Cryosphere Watch Advisory Group (GCW-AG) as a subsidiary body of
the Commission, with the terms of reference provided in the annex to this resolution, subject
to concurrence of the Executive Council (EC);
Recommends the Executive Council to concur with this resolution;
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Requests the standing committees and study groups of the Commission for Observation,
Infrastructure and Information Systems (INFCOM) to engage with GCW-AG in the delivery of
relevant objectives of the WMO Operating Plan;
Requests the Study Group on Cryosphere Crosscutting Functions (SG-CRYO) to submit to the
second session of INFCOM a report on the requirements for cryosphere information covering all
relevant components of the cryosphere, for example, snow, sea ice, glaciers, permafrost, ice
sheets, etc., to address the goals of the WMO Strategic and Operating Plans and to
recommend specific actions and an updated mandate of GCW;
Invites the regional associations to support the engagement of their Members in addressing
their specific cryosphere-related service priorities within the framework of GCW;
Invites the Commission for Weather, Climate, Water and Related Environmental Services and
Applications (SERCOM) and the Research Board (RB) to participate in consultations with SGCryo to enable the completion of the analysis of cryosphere needs across WMO activities;
Urges Members to contribute to the work of GCW by nominating and supporting cryosphere
experts and practitioners and to contribute with financial resources.

Annex to Resolution 7 (INFCOM-1)
Terms of reference of the Global Cryosphere Watch Advisory Group
(GCW-AG)
Purpose
Under the authority of the INFCOM management group (MG), the GCW-AG will provide overall
coordination on the application of cryospheric sciences, including but not limited to
observations, data management, data utilization and applications, to the activities related to
the terms of reference of the Infrastructure Commission; it will function under the general
terms of reference of advisory groups and carry out relevant tasks, to:
(1)

Guide, oversee, and monitor the implementation of the GCW Pre-operational Plan
approved by EC-73, reflecting the priorities established by the eighteenth session of the
World Meteorological Congress (Cg-18), with a focus on the integration of cryosphere
observations into the WMO Integrated Global Observing System (WIGOS) framework, the
access to cryospheric data through the WMO Information System (WIS), and the
utilization of data and integrated cryospheric products in the Global Data-processing and
Forecasting System (GDPFS) framework, aligned with the needs of specific services;

(2)

Provide advice to the INFCOM MG on the integration of cryospheric information for the
delivery of the objectives of the WMO Strategic Plan, including in the engagements with
SERCOM, the RB, the Joint WMO-IOC Collaborative Board (JCB), and all panels of the EC;

(3)

Establish the necessary time-limited Expert Teams and Task Teams to carry out the
activities of the pre-operational plan, within the available resources;

(4)

Contribute to the delivery of the WMO Operating Plan on all aspects related to cryosphere
by working directly with the relevant substructures of the Commission;
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(5)

Establish and maintain mutually beneficial engagements and facilitate the exchange of
information on the cryosphere among scientists and practitioners and between
operational and scientific communities of Members and partners, aligned with the scope
of work;

(6)

Provide technical guidance, assistance and advice to Members and regions in developing
and implementing national and regional plans on matters relevant to cryosphere and
within the scope of GCW;

(7)

Seek opportunities for leveraging resources through joint activities with Members,
partners, and other WMO initiatives, e.g. the Global Hydrological Status and Outlook
System (HydroSOS), addressing common areas of development.
Composition

The GCW-AG will be comprised of up to 15 experts representing the relevant substructures of
INFCOM and SERCOM and the RB, as well as WMO partners.
GCW-AG will be led by a Chair and a Vice-chair who will be members of the INFCOM MG.
The appointment of Chair and Vice-chair and the nomination and approval of membership will
be made according to the rules of procedure of the Commission.
The engaged experts will be required to cover all components of the cryosphere — snow, sea
and freshwater ice, permafrost, glaciers, ice caps, ice sheets, and solid precipitation. The
relevant expertise will be required to cover but will not be limited to ground observations,
remote sensing and satellite observations, data assimilation, data management, modelling,
and other relevant applications.
Modalities of work
One face-to-face meeting during the intersessional period (i.e. 2-year cycle), prior to the next
technical commission session. Otherwise by electronic correspondence and tele/video
conference.
GCW-AG will continue until the next ordinary session of the Commission and can be reestablished if necessary.
Deliverables
Deliverables aligned with the WMO Operating Plan 2020-2023.

Resolution 8 (INFCOM-1)
Terms of reference of the Commission for Observation, Infrastructure
and Information Systems coordinators
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling:
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(1)

Resolution 1 (Cg-18) – WMO Strategic Plan, which defines the long-term goals, strategic
objectives and focus areas for 2020–2023, in particular in the area of Earth system
observations and prediction, and their translation into activities and deliverables of the
Operating Plan (Cg-18/INF. 3(1)) and updates),

(2)

Resolution 7 (Cg-18) – Establishment of WMO technical commissions for the eighteenth
financial period, Annex 1 –Terms of reference of technical commissions, A. – Commission
for Observation, Infrastructure and Information Systems (INFCOM),

(3)

Resolution 1 (INFCOM-1) – Establishment of standing committees and study groups of
the Commission for Observation, Infrastructure and Information Systems (Infrastructure
Commission), which established the standing committees and study groups of the
Commission,

(4)

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

Having examined the recommendation of the president of the Commission, who consulted
with the Management Group and the Hydrological Coordination Panel (HCP),
Having considered the need for assuring appropriate coordination across the standing
committees and study groups of the Commission with the Commission for Weather, Climate,
Water and Related Environmental Services and Applications (SERCOM), the Research Board
(RB), regional associations and other bodies and partner organizations on key cross-cutting
issues,
Decides to establish the following coordinators for the first intersessional period, with the
terms of reference provided in the annex to the present resolution:
(a)

Coordinator of satellite matters (C-SAT);

(b)

Coordinator of engagement and partnership (regional associations, private sector,
academia) with regard to infrastructure matters (C-ENG);

(c)

Coordinator for hydrology in Earth system modelling (C-HESM).

Annex to Resolution 8 (INFCOM-1)
Terms of reference of the Commission for Observation, Infrastructure
and Information Systems coordinators
Coordinator of satellite matters (C-SAT)
The general role of the Infrastructure Commission Coordinator on Satellite matters (C-SAT) is
to undertake any coordination needed to stimulate and support satellite activities within the
general scope of the Infrastructure Commission (INFCOM). In some cases, this may involve
engaging with the better-resourced Member(s) and Space Agencies to strengthen the satelliterelated activities within the Secretariat and less well-resourced Member(s). The activities may
also cover initiating collaboration between an INFCOM entity (e.g. Expert Team) and a Member
or Space Agency to resolve a specific technical issue. The C-SAT should also support INFCOM,
as necessary, with interactions with SERCOM and RB.
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The C-SAT should follow the evolution of the space-based observing system and the
opportunities presented by technological innovations and consider their potential impact on the
implementation of WIGOS Vision 2040. He or she shall also seek to identify new opportunities
that will help strengthen the capabilities of WMO Members with respect to the realization of the
space-based observing system and the utilization of space-based observations and bring such
opportunities to the attention of the INFCOM MG for its consideration.
The C-SAT has the responsibility to ensure that satellite activities that take place within
INFCOM are appropriately considered and coordinated across the Standing Committees, Study
Groups and their substructures. As such, the C-SAT is a formal member of the MG, providing a
voice for satellite matters and activities.
Priority activities:
•

Ensure satellite matters are considered in the INFCOM MG

•

Provide guidance to INFCOM MG on satellite matters

•

Ensure that satellite matters are coordinated across INFCOM activities

•

Provide oversight on the work programmes of Expert Teams relating to satellite
matters

•

Report on relevant groups and activities external to INFCOM

•

Support coordination of satellite matters with SERCOM and RB.

Coordinator of engagement and partnership (regional associations, private sector,
academia) with regard to infrastructure matters (C-ENG)
The general role of the INFCOM Coordinator of engagement and partnership (regional
associations, private sector, academia) with regard to infrastructure matters (E-ENG) is to
undertake any coordination needed to stimulate and support partnership activities within the
general scope of the Commission. The terms partnership activities may here refer to
collaboration between two (or more) WMO Members on technical activities falling within the
remit of the Infrastructure Commission. In some cases, this involves using the technical and
human resources of the better-resourced Member(s) to help strengthen certain technical
activities of the less well-resourced Member(s). In other cases, it may involve two or more
Members pooling their resources to jointly undertake certain activities that would be
prohibitively expensive for them individually. In order to facilitate such coordination, the
C-ENG shall be a formal member of the INFCOM MG. The term may also refer to dedicated
collaboration between an Infrastructure Commission entity (e.g. Expert Team) and a Member
to resolve a specific technical issue.
The specific role of the Infrastructure Commission C-ENG shall be to help ensure coordination
across relevant INFCOM Standing Committees and Study Groups and their substructures
regarding their involvement in and support for ongoing partnership activities. He or she shall
also seek to identify new opportunities for partnership activities that will help strengthen the
capabilities of WMO Members in areas within the remit of INFCOM and bring such opportunities
to the attention of the INFCOM MG for its consideration.
Expected initial priority areas include:
•

Strengthening the implementation of WIS and WIGOS systems at national and
regional levels, in particular WIS 2.0, WIGOS Data Quality Monitoring System
(WDQMS) and Oscar/Surface
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•

Increasing Member interest and involvement in the establishment and operation of
critical regional WMO activities, e.g. via WIS Centres, Regional WIGOS Centres,
GDPFS Centres, instrument centres

•

Strengthening the acquisition and international exchange of observations,
e.g. regarding implementation of the Global Basic Observing Network (GBON)

•

Increasing the understanding and the implementation of the new WMO Data Policy

•

Increasing the ability of all Members to receive, ingest, understand and use
numerical model output to underpin their Earth system monitoring and prediction
services
Coordinator for hydrology in Earth system modelling (C-HESM)

The general role of the Infrastructure Commission Coordinator for hydrology in Earth system
modelling (C-HESM) is to undertake any coordination needed to stimulate and support the
inclusion of hydrological aspects as part of the development of the Earth System Modelling
strategy and the proper integration of existing initiatives such as the Flash Flood Guidance
System with Global Coverage (FFGS) into the GDPFS infrastructure. The C-HESM will ensure
proper collaboration between INFCOM entities (e.g. Expert Team) and a Member to resolve a
specific technical issue. The C-HESM should also support INFCOM, as necessary, with
interactions with SERCOM, the RB and the HCP. In order to facilitate the required coordination,
the C-HESM shall be a formal member of the INFCOM MG.
Priority activities:
•

Ensure hydrological matters are considered in the INFCOM MG

•

Provide guidance to INFCOM MG on hydrological matters

•

Ensure that hydrological matters are coordinated across INFCOM activities

•

Provide oversight on the work programmes of Expert Teams relating to the inclusion
of hydrology in the evolution of the GDPFS

•

Report on relevant hydrological groups and activities external to INFCOM

•

Support coordination of hydrological matters with SERCOM, the RB and the HCP.

Resolution 9 (INFCOM-1)
Chairs and vice-chairs of standing committees and coordinators of the Commission
for Observation, Infrastructure and Information Systems
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling:
(1)

Resolution 1 (INFCOM-1) – Establishment of standing committees and study groups of
the Commission for Observation, Infrastructure and Information Systems (Infrastructure
Commission), which established the standing committees and study groups of the
Commission,

(2)

Resolution 2 (INFCOM-1) – Officers, chairs and vice-chairs of standing committees and
study groups and the Management Group of the Commission for Observation,
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Infrastructure and Information Systems (Infrastructure Commission), which selected the
chairs and vice-chairs of the standing committees and study groups,
(3)

Decision 12 (INFCOM-1) – Engagement with the regional associations,

(4)

Resolution 7 (INFCOM-1) – Global Cryosphere Watch Advisory Group,

(5)

Resolution 8 (INFCOM-1) – Terms of reference of the Commission for Observation,
Infrastructure and Information Systems coordinators,

Noting the Rules of Procedure for Technical Commissions (WMO-No. 1240),
Noting further that the Vice-Chair position of the Standing Committee on Data Processing for
Applied Earth System Modelling and Prediction (SC-ESMP) became vacant,
Having considered the recommendation of the president of the Commission, who had
consulted the management group (MG),
Selects the following experts in the following positions:
Standing Committee on Data Processing for Applied Earth System Modelling and Prediction
(SC-ESMP):
•

Vice-Chair: Dr Hamza Kabelwa (Tanzania)

Coordinator on satellite matters (C-SAT):
•

C-SAT: Peng Zhang (China)

Coordinator for engagement and partnership (regional associations, private sector, academia)
with regard to infrastructure matters (C-ENG):
•

C-ENG: Dr. Yoshiaki Sato (Japan)

Coordinator for hydrology in Earth system modelling (C-HESM):
•

C-HESM: Narendra Tuteja (Australia)

Global Cryosphere Watch Advisory Group (GCW-AG):
•
•

Chair: Árni Snorrason (Iceland)
Vice-Chair: Shawn Marshall (Canada)

Decides that the coordinators shall be members of the INFCOM MG;
Expresses again its appreciation to the Members that are volunteering the experts working
in the Commission.

Resolution 10 (INFCOM-1)
Terms of reference for Measurement Lead Centres
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
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Recalling Resolution 5 (CIMO-XV) – Generic terms of reference of CIMO testbeds and lead
centres,
Having examined the terms of reference and roles of the Commission for Instruments and
Methods of Observation (CIMO) Testbeds and CIMO Lead Centres in the testing, development
and standardization of meteorological instruments and systems performance for the benefit of
WMO Members,
Taking note that the small differences between the terms of reference for CIMO Testbeds and
the terms of reference for CIMO Lead Centres is confusing and brings no clear benefits to
Members,
Welcomes with appreciation, the proposal for a single terms of reference concept for a
centre of excellence that will capture the results and provide high-level expertise in the testing
of surface-based remote sensing and in situ instruments and in the standardization of
instrument performance, developed by the Standing Committee on Measurements,
Instrumentation and Traceability (SC-MINT),
Decides to replace the existing concepts of CIMO Testbeds and CIMO Lead Centres with the
single concept of Measurement Lead Centres;
Adopts the generic terms of reference for Measurement Lead Centres as provided in the
annex to the present resolution;
Requests the Members hosting the designated CIMO Testbeds and CIMO Lead Centres to
inform the president of INFCOM, with a copy to WMO Secretariat, about their willingness and
capabilities to continue providing their services as the designated Measurement Lead Centres
with the terms of references provided in the annex to the present resolution, and to adapt
their services and activities accordingly, by 1 July 2022;
Requests SC-MINT to monitor and provide support to the transition of the designated CIMO
Testbeds and CIMO Lead Centres to the designated Measurement Lead Centres, as
appropriate;
Further requests SC-MINT to work closely with Measurement Lead Centres, particularly on
capacity development activities and publication and availability of relevant guidance material
based on the achievements and research results of the centres, in the WMO official languages,
preferably in English.
Note: This resolution replaces Resolution 5 (CIMO-XV), which is no longer in force.

Annex to Resolution 10 (INFCOM-1)
Terms of Reference for Measurement Lead Centres3
(1)

The purpose of the Measurement Lead Centre (MLC) shall be:
(a)

To provide high-level expertise in testing of surface-based remote sensing and in
situ instruments and in standardization of instrument performance, interoperability
and compatibility in support of the Earth system observation;

The MLC is established by INFCOM, based on the positive assessment of the Member’s proposal by
INFCOM/SC-MINT. Specific thematic focus area(s) will be defined in collaboration with the MLC, based on
their proposal.
3
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And also to capture and distribute openly, as appropriate, the results and
supporting data upon request and if appropriate.

(2)
The MLC shall be a “centre of excellence” where latest instrument technology, systems
and techniques are applied and explored, towards, among others, providing advice on their
potential for operational and cost-effective use by Members.
(3)
The MLC shall publish and promote, as appropriate, details of its capabilities, expertise,
facilities and services offered to Members. The MLC shall publish contact details through which
Members can seek expertise and services.
(4)
The MLC shall provide, publish and promote, as appropriate, their achievements and
findings, in particular on integration of surface-based remote sensing and in situ
measurements, as well as on the development of standard procedures related to instrument
use, operation and maintenance.
Note: Achievements and findings can be published as reports and guidance documents in the
relevant WMO publications (for example, IOM reports) or scientific journals, and presented at
relevant conferences (for example, TECOs).
(5)
The MLC shall be instrumental in the efforts of INFCOM/Standing Committee on
Measurements, Instrumentation and Traceability (SC-MINT) to bridge the gaps between
countries by assisting INFCOM/SC-MINT in conducting training and capacity development.
Where appropriate, the MLC should develop a special relationship with a companion facility
from a developing country.
(6)
The MLC should collaborate with other MLCs and WMO regional centres with focus areas
of common interest, other scientific and development institutions and agencies, and instrument
manufacturers.
(7)

The MLC should implement and maintain a quality management system.

(8)
The MLC shall provide at least one report every two years to INFCOM/SC-MINT. The
MLC’s activity will be regularly evaluated by INFCOM/SC-MINT to ensure they are delivering
the expected outcomes.
(9)
The MLC shall nominate a contact person responsible for communication between the
MLC and the INFCOM/SC-MINT. The MLC shall be collaborative with INFCOM/SC-MINT and
responsive to their requests, including contribution to the activities of relevant expert team(s),
as appropriate.
(10) The MLC shall inform the INFCOM/SC-MINT, with a copy to the WMO Secretariat, if they
no longer have the capabilities to meet the MLC Terms of Reference.

Resolution 11 (INFCOM-1)
Designation and performance-monitoring process for Measurement Lead Centres
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling the designation process for the establishment of CIMO Testbeds and Lead Centres
(adopted by CIMO-XV, Annex to paragraph 11.20 of the General Summary),
Noting Resolution 10 (INFCOM-1) – Terms of reference for Measurement Lead Centres,

148

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

Having examined the proposal for a designation and performance-monitoring process for a
Measurement Lead Centre developed by the Standing Committee on Measurements,
Instrumentation and Traceability (SC-MINT), with the updated evaluation criteria, aligned with
the WMO technical commission structure and terms of reference for Measurement Lead
Centres,
Adopts the designation and performance-monitoring process for Measurement Lead Centres
with associated evaluation criteria, as provided in the annex to the present resolution;
Requests SC-MINT to implement the process and apply the evaluation criteria in the
evaluation of new applications submitted by Members and the centres’ performancemonitoring;
Invites Members to submit their nominations for Measurement Lead Centres, including a
description of the infrastructure and instrumentation available and proposed main activities of
the centre, as described in the annex to the present resolution.

Annex to Resolution 11 (INFCOM-1)
Designation and performance-monitoring process of
Measurement Lead Centres
1.

Introduction

1.1
Evaluation of applications for, and the regular reports of, the Measurement Lead
Centres (MLCs) will be performed by INFCOM/Standing Committee on Measurement,
Instrumentation and Traceability (SC-MINT) on behalf of INFCOM.
1.2
On behalf of the president of INFCOM, the SC-MINT Chair will establish an evaluation
team composed of at least three senior experts to evaluate new proposals, as well as the
regular reports of the MLCs.
2.

Application

2.1
An application for designation of a new MLC shall be submitted from the Permanent
Representative of country with WMO to the president of INFCOM, with copies to the SC-MINT
Chair and the WMO Secretariat.
2.2

The application shall include, at least:

(1)

Letter from Permanent Representative (PR) of a WMO Member country offering
services of the candidate MLC;

(2)

Completed MLC Nomination form.

2.3

The WMO Secretariat will ensure that the application is complete.

3.

Evaluation of application

3.1
The evaluation team will evaluate the application, by applying the evaluation criteria
(present in the appendix) to the new proposals for the designation of MLCs.
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3.2
Results of the evaluation, together with a recommendation on whether to designate a
candidate MLC or not, will be submitted to the SC-MINT Chair for consideration.
3.3
The SC-MINT Chair will consult with SC-MINT and on behalf of SC-MINT will make final
recommendations to the president of INFCOM on the proposed designation of the MLC.
4.

Designation

The president of INFCOM will designate a MLC on behalf of INFCOM, upon positive
recommendation from the SC-MINT.
5.

Performance-monitoring and assessment

5.1
The evaluation team will evaluate regular reports of the MLCs for their compliance with
the Terms of Reference and develop recommendations on possible improvements, for SC-MINT
consideration.
5.2
SC-MINT will communicate any recommendations to the MLCs, encouraging them to
implement the recommendations at their earliest convenience, for the benefits of Members.
5.3
Should a MLC fail to meet the recommendations of SC-MINT, over at least two
consecutive reporting cycles, the SC-MINT Chair shall propose to INFCOM to change the status
of MLC from compliant to non-compliant and to perform a re-evaluation of their designation.
6.

Appendix: The evaluation criteria for Measurement Lead Centres:

(1)

Formal written proposal from the Permanent Representatives of country with WMO;

(2)

The title of the Measurement Lead Centre that reflects the focus area;

(3)

Statement of Scope (Focus area);

(4)

Compliance with the Measurement Lead Centre ToRs;

(5)

Facilities – technical and infrastructure;

(6)

Sufficient staffing to support activities;

(7)

Adequate resources – capability and capacity to run the Measurement Lead Centre;

(8)

Statement on quality management system;

(9)

Potential for capacity development;

(10)

Four-year plan for focus areas of activities;

(11)

Long-term commitment, for at least eight years.
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Resolution 12 (INFCOM-1)
Concept of the Global Data-processing and Forecasting System centres for
hydrological services
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 18 (EC-69) – Revised Manual on the Global Data-processing and
Forecasting System (WMO-No. 485), and Resolution 58 (Cg-18) – Future Integrated Seamless
Global Data-processing and Forecasting System collaborative framework,
Recalling further Resolution 8 (SERCOM-1) – Establishment of WMO Hydrological Centres in
Global Data-processing and Forecasting System,
Reaffirming that the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485) is the single source of technical regulations for all operational data-processing
and forecasting systems operated by WMO Members, including WMO-designated centres, and
that it allows the inclusion of new types of centres,
Emphasizing that the seamless Global Data-processing and Forecasting System (GDPFS)
covers timescales from minutes to months, considering all compartments of the Earth system
including hydrology,
Having examined the draft concept for the GDPFS centres for hydrological services as
provided in the annex to the present resolution;
Endorses the concept of the GDPFS centres for hydrological services as provided in the annex
to the present resolution;
Requests the Standing Committee on Data Processing for Applied Earth System Modelling and
Prediction (SC-ESMP) to coordinate the various INFCOM subsidiary bodies mentioned in
Resolution 8 (SERCOM-1) and SG-CRYO:
(1)

To support the Commission for Weather, Climate, Water and related Environmental
Services and Applications (SERCOM), Standing Committee on Hydrological Services (SCHYD) in the development of the criteria and functions for hydrological centres for
inclusion into the Manual on the Global Data-processing and Forecasting System (WMONo. 485);

(2)

To collaborate with SERCOM, SC-HYD and other relevant bodies in the development and
implementation of the coordination and interaction mechanism between the existing
designated GDPFS centres and proposed hydrological centres at all required levels.

Annex to Resolution 12 (INFCOM-1)
Concept of the Global Data-processing and Forecasting System (GDPFS) centres for
hydrological services
1.

Purpose

1.1
The purpose of this document is to set the basis for the establishment of WMO
Hydrological Centres within the GDPFS, with the view of evolving to a Seamless GDPFS
(S/GDPFS), that includes areas beyond the original paradigm of weather delivery system.
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Background

2.1
The GDPFS is an international mechanism that coordinates Member capacities to
prepare and make meteorological analyses and forecast products available to all Members. It
enables delivery of harmonized services and is currently organized as a network of Global,
Regional and National Centres. Furthermore, the GDPFS is the single source of technical
regulations for all operational data-processing and forecasting systems operated by WMO
Members, including its designated centres.
2.2
A clear vision and plan to underpin the future development of the S/GDPFS was
requested by the Seventeenth World Meteorological Congress (Cg-17) in 2015. The Executive
Council at its sixty-ninth session approved the inclusion of new types of GDPFS centres into the
Manual on the Global Data-processing and Forecasting System (WMO-No. 485). This evolution
will allow the generation of products and delivery of services in environmental areas beyond
the original paradigm of weather delivery system, including climate, hydrological and water
management, environmental services, in addition to weather services .
A key objective is to facilitate cooperation and the exchange of information, thereby also
contributing to capacity development in LDCs and SIDS.
2.3
The future S/GDPFS will also bring benefits to broader user-communities, including
stakeholders responsible for preparedness for a wider variety of high impact events; sectors
impacted by weather and climate (e.g. energy, agriculture, health, integrated water resource
management); and urban stakeholders, city planners, United Nations and other humanitarian
agencies, including non-governmental organizations.
2.4
Therefore, hydrological involvement to S/GDPFS is being considered and developed as a
vision using the Manual on GDPFS logic, structure, terminology and good practice. The work is
building on previous work and decisions – the former Commission for Hydrology at its fifteenth
session requested “To develop documentation describing the procedures for the designation,
mandatory functions and activities of new centres, taking into account the principle that world
and regional centres shall respect the primary roles and responsibilities of National
Meteorological and Hydrological Services in the delivery of flood forecasting and warning
services” (Resolution 7 (CHy-15) - Contribution of the Commission for hydrology to the Future
Integrated and Seamless WMO Data-processing and Forecasting System).
3.

General considerations

3.1
The GDPFS is organized as a three-tier system of activities such as general-purpose
activities, specialized activities and non-real-time coordination activities. The GDPFS centres
are currently organized as World Meteorological Centres (WMCs), Regional Specialized
Meteorological Centres (RSMCs) and National Meteorological Centres (NMCs), which carry out
GDPFS functions at the global, regional and national levels, respectively. By analogy to the
already existing GDPFS centres, these three levels have also been considered for supporting
operational hydrology and water resources management.
3.2
It was agreed that the basic principle in developing a vision for hydrological centres in
GDPFS is to respect the primary roles and responsibilities of National Meteorological and
Hydrological Services (NMHSs) in the delivery of flood and drought forecasting and warning
services, in particular with regards to the single voice principle. This takes special note of the
already existing international river commissions and avoid the development of parallel
structures to established processes.
3.3
The starting point was to examine the application of GDPFS mechanisms for operational
hydrology at a regional level. Therefore, Regional Specialized Hydrological Centres (RSHC) with
their possible functions have been considered.
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3.4
Concrete fields of application of RSHC would be, among others, water resources
management issues in international basins (based on existing agreements among different
countries or political jurisdictions covered in the basin), provision in near real-time of
hydrological products, analyses of the current state of the surface water conditions, as well as
forecasts of water conditions with lead times of hours to seasonal (together with verification
statistics) within their geographical area of responsibility, if such products are not produced by
National Hydrological Service (NHS) in close supranational collaboration. A list of desired
products is currently under development.
3.5
A range of output products of RSHC will be available through the WIS, Global
Hydrological Status and Outlook System (HydroSOS) and/or other platforms to National
Hydrological Services and RSHC will benefit from WIGOS and WMO Hydrological Observing
System (WHOS).
3.6
RSHC will also be helpful in transferring expertise and provide training in case a
country’s NMHS is lacking the appropriate competencies, and at its request.
3.7
Possible roles, functions and necessity of National as well as Global (Hydrological)
Producing Centres are to be closely examined. At a national level, it seems important to avoid
creating parallel structures within national hydrological centres to those of the NHSs (or
NMHSs). It should also be considered that Members have expressed, through the former
Commission for Hydrology, concerns on the danger of violating the single voice principle in
provision of flood forecasts and warnings by NHSs. Bringing confusion to the public has to be
avoided at all cost.
3.8
Global and regional (Hydrological) Producing Centres essentially would deal with a
global/regional domain and/or long temporal scales and lead times, which are not provided by
NHS due to legal responsibilities or supranational collaborations. As such, they might be
relevant to support HydroSOS, Flash Flood Guidance System (FFGS) and other activities. This
said, it is worth noting that generally NHSs require, for their national/regional operations,
subsets of global information and data that are currently made available by Global
Meteorological Centres. Typically, NHSs require Numerical Weather Prediction (NWP) model
outputs, nowcasting products and satellite data/products to either force or assimilate into
operational hydrological models. In light of this, the real need of establishing Global
(Hydrological) Producing Centres, their scope and user requirements will be closely examined
and addressed before proceeding to the next step. Progress towards Earth System Modelling is
leading towards coupling of hydrology more closely to the NWP and increasing availability of
hydrological variables from the Earth System Modelling (ESM) predictions.
3.9
Coordination and interaction mechanisms between existing GDPFS centres and
proposed hydrological centres will be examined and addressed in the vision for hydrological
centres in GDPFS.
4.

Next steps

4.1
By the time of the Extraordinary World Meteorological Congress (Cg-Ext(2021)), a plan
for the establishment of hydrological centres in GDPFS will be developed and proposed for
endorsement to the Hydrological Assembly of the Congress. The plan will include, among
others, consideration of the following:
(1)
Types of centres with hydrological capacities, which will be included in the Manual on
GDPFS. So far, there is a wide consensus around RSHC. The roles and possible functions of
National and Global Centres are yet to be investigated;
(2)
Functions, products and services of these centres (together with a detailed list of
specifications);
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(3)
Centres’ designation process, as well as their activities specifications and tracking of
compliance are yet to be examined; responsibilities of WMO bodies in these processes to be
understood and proposed.
4.2
The Standing Committee on Hydrological Services (SC-HYD) of SERCOM together with
the Standing Committee on Data-Processing for Applied Earth System Modelling and Prediction
& Projection (SC-ESMP) of INFCOM will lead these and other developments of the vision for
hydrological centres in GDPFS and their potential establishment in consultation with other
relevant bodies.
4.3
Involvement of the Hydrological Coordination Panel, WMO Regional Associations
(through Hydrological Advisers Forums), as well as the WMO Secretariat will strengthen the
vision to be proposed by the Cg-Ext(2021).
4.4
After discussions at the Hydrological Assembly of the Cg-Ext(2021) and having
implemented all suggestions for the establishment of hydrological centres in GDPFS, their
criteria and functions will be proposed to Cg-19 for adoption.

Resolution 13 (INFCOM-1)
Process to transfer relevant decisions of the previous technical commissions to the
new WMO structure
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Having examined the list of 63 resolutions and 140 recommendations of the eight previous
technical commissions still relevant at the time of their disbandment,
Noting the ongoing analysis of those resolutions and recommendations undertaken jointly by
the Services and Infrastructure Commissions,,
Noting further Resolution 13 (SERCOM-1) – Process to transfer relevant decisions of the
previous technical commissions to the new WMO structure, in which the Services Commission
adopted the same approach as proposed in this resolution,
Mindful that the provisions of those resolutions and recommendations that are still relevant
need to be adapted and transferred to the appropriate bodies in the new structures of WMO
through the adoption of new decisions,
Decides to initiate a process that will lead to the abrogation of all resolutions and
recommendations of previous technical commissions and their replacement with decisions
appropriate to the new WMO structure by the time of the second sessions of the Infrastructure
and Services Commissions;
Requests its Management Group to work with the Management Group of the Services
Commission to determine which decisions need to be adapted and transferred and to assign
responsibility for these decisions to the appropriate body.
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DECISIONS ADOPTED IN PART II
Decision 1 (INFCOM-1)
Methods of work for conducting the session online
The Commission for Observation, Infrastructure and Information Systems decides to
adopt the methods of work for conducting the first session online.
See the annex to the present decision.
_______
Decision justification: The present decision is based on Decision 1 (EC-72) – Methods of work
for online sessions of the Executive Council and has been adapted appropriately for the
technical commissions.

Annex to Decision 1 (INFCOM-1)
Methods of work for conducting online sessions of the technical commissions
1.

Legal provisions

1.1
The Convention, General Regulations and the Rules of Procedure for the Technical
Commissions shall continue to apply in full, subject to consideration of any online practice that
would be exceptionally required to conduct the online session, as identified in the attached
table.
2.

Registration

2.1
Representatives of Members represented on the technical commissions, invited
observers and representatives of other WMO Members shall notify the Secretary-General of the
names of the persons who will participate in the session following the normal practice in
accordance with the General Regulations and Rules of Procedure for the Technical
Commissions.
2.2
Online registration will follow normal practice. Additional information is provided on the
INFCOM-1 website.
2.3
Guidance for identification of participants of online sessions is provided in the attached
table.
3.

Attendance and quorum

3.1
Attendance by members of the technical commissions, invited observers, and
representatives of WMO Members, shall be through a secured access to the videoconference.
3.2
The number of participants, besides the members of the technical commission,
simultaneously connected may be limited depending on the capacity of the selected
videoconference system.
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3.3
Online attendance by principal delegates (or their alternates) shall be checked and
registered in each meeting of the session to ensure the quorum of the simple majority of
Members who are represented on the Commission.
4.

Documents

4.1
Documents for the session will be made available and managed following normal
practice through the INFCOM-1 website.
4.2
To optimize discussions of documents in online sessions, members of the technical
commissions are encouraged to submit comments on documents to plenary@wmo.int prior to
the session, preferably one week before the opening of the session.
5.

Interventions

5.1
During the online session, principal delegates or their alternates on their behalf shall be
provided with the opportunity to take the floor. Individual statements are normally limited to
three minutes.
5.2
Any member of the technical commissions wishing to take the floor should signal their
wish to speak or to raise a point of order using the videoconference system, as indicated in
INFCOM-1/INF. 1.
6.

Recording of sessions

6.1
Pursuant to Regulation 95(c), audio recordings of plenary meetings shall be made and
retained for record-keeping purposes.
7.

Decision-making

7.1
All decisions of the session should as far as possible be taken by consensus. Should
certain matters require substantive debate, the presiding officer may propose the
establishment of drafting groups, which will meet separately and report back to the plenary.
8.

Committees

8.1
All business shall be conducted in plenary except for committees that may be
established, which shall meet separately, through an online platform that will be specified. All
matters to be discussed by the committees shall be determined by the plenary.
9.

Languages

9.1
General Regulation 97 shall continue to apply, whereby interventions made shall be
interpreted into the other working languages of the session.
Explanatory note on online practices in conducting online sessions of a
Constituent Body
Procedure
Delegates
registration
and
credentials

Physical session
(a) Prior to a session
of a constituent body
other than the
Executive Council,
each Member
concerned shall

Reference
GR 20

Online session
Same
Specific naming convention will be
determined by the Secretariat to
facilitate the online identification of TC
participants, as follows:
WMO Members represented in INFCOM:
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Procedure

Physical session
communicate to the
Secretary-General the
names of the persons
composing its
delegation to that
body, indicating which
of these shall be
regarded as its
principal delegate;
(b) Besides this
communication, a
letter giving these
particulars and
otherwise conforming
with the provisions of
the Convention and of
these Regulations and
signed by, or on
behalf of, an
appropriate
governmental
authority of the
Member shall be sent
to the SecretaryGeneral or handed to
the representative at
the session and shall
be regarded as
appropriate
credentials for the
participation of the
individuals named
therein in the session;
(c) The same
procedure shall apply
as regards the
credentials of
observers
representing nonMember countries;
(d) The credentials of
observers
representing
international
organizations shall be
signed by the
competent authority
of the organization
concerned.

Reference

Online session
Principal Delegate(s), Alternate(s), and
Delegate(s)
* Principal Delegate: INFCOM/Country
name/Principal Delegate/Surname
(e.g. INFCOM/Canada/Principal
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: Principal Delegate(s),
Alternate(s), and Delegate(s)
* Principal Delegate: Country
name/Principal Delegate/Surname
(e.g. Country/Principal 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
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Procedure
Delegates
attendance
and
identification

Physical session

Reference

In addition, online
registration takes
place through the
Event Registration
System.

* 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)

The number of
participants
simultaneously
present at the
meetings is limited by
the capacity of the
Salle Obasi. If the
meeting room proves
to be insufficient to
accommodate all TC
participants, the
Secretariat arranges
for video broadcasting
in another room.

Presence of TC
Members represented
on the technical
commissions with
voting rights
confirmed through
registration and
credentials. Quorum
of simple majority of
TC Members is
established at the
beginning of the
session and confirmed
at each plenary
meeting.
If a quorum is not
obtained at a
meeting, the
decisions, other than
elections, adopted by
a simple majority
vote of those
Members present
shall be referred by

Online session
* Presidents of technical commissions:
P/INFCOM, P/SERCOM

One nameplate per
Member regardless of
the size of the
delegation.

Quorum
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* Invited Experts: Expert/Surname
(e.g. Expert/Johnson)
Representatives of International
Organizations (observers):
* Name of organization/Surname
(e.g. ADRC/Roy)
WMO Secretariat:
* Secretariat/Surname
(e.g. Secretariat/Jones)
The number of participants
simultaneously connected to the
session may be limited depending on
the capacity of the selected
videoconference system
(500 connections foreseen for
INFCOM). Conference Officer (system
administrator) will optimize the number
of connections and capacity of the
system
GR 147
and 148

Online presence shall be confirmed
based on active connections. A quorum
of the simple majority of the Members
the Members represented on the
technical commissions will be
established at the beginning of the
session and confirmed at each plenary
meeting.
In the absence of a quorum, i.e. due to
connectivity problems, the meeting
could be:
(i)
suspended until connectivity is
restored, provided this is within the
agreed working hours of the session,
(ii) postponed until the following
working day,
(iii) continued with those present to
further adopt the decision by
correspondence.
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Procedure

Physical session

Reference

Online session

correspondence to
Members represented
on a commission. Any
such decision shall be
considered a decision
of the commission
only when it has been
approved by a simple
majority of votes cast
for and against within
90 days after it has
been sent to the
Members.
Interventions
and
submission of
written
comments

Request the floor by
raising the
nameplate.

Signal wish to speak using the
videoconference system, as indicated in
INFCOM-1/INF.1

Members represented
on the technical
commissions
(principal delegates or
their
alternates/advisers on
their behalf) intervene
first, followed by
observers. Individual
statements are
normally limited to
three minutes.

Same.
In view of the limited time for online
sessions and in order to optimize
discussions during the meeting,
Members are encouraged to submit
comments on documents to
plenary@wmo.int prior to the session,
preferably one week before the start of
the session.

Submit written
comments on
documents following
the intervention to
plenary@wmo.int.
Recording of
Sessions

Audio recordings of
plenary meetings
shall be made and
retained for recordkeeping purposes.

GR 95 (c)

Same

Conduct of
business
during
sessions
(i.e. points of
order,
motions,
amendments)

A point of order may
be raised by any
delegation or member
by means of a specific
gesture from the
floor. It shall be
immediately
addressed by the
presiding officer in
accordance with the
Regulations.

GR 79

A point of order may be raised by any
delegation or member through the
chat function, writing "Point of Order".
It shall be immediately addressed by
the presiding officer in accordance with
the Regulations.

Decisionmaking

Decisions of technical
commissions session
should be determined
preferably by

Rule
6.14.1

Same
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Procedure

Physical session

Reference
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Online session

consensus. Should
certain matters
require substantive
debate, the presiding
officer may propose
the establishment of
drafting groups, which
will meet separately
and report back to the
plenary.
Languages

Interventions
interpreted into the
other working
languages of the
session. Participants
select their desired
language from the
device at their seat.

GR 97

Same. Participants will be able to select
their desired language option from the
online menu.

Decision 2 (INFCOM-1)
Consideration of the report
The Commission for Observation, Infrastructure and Information Systems,
Noting the report by the president of the Commission,
Decides to consider the recommendations of the Management Group, standing committees
and study groups of the Commission under the relevant agenda items.
See the annex to the present decision, which includes the report by the president of the
Commission.
_______
Decision justification: The report of the president of the Commission for Observation,
Infrastructure and Information Systems, as provided in the annex to the present decision,
highlights the progress made in the activities of the Commission, its constituent bodies and the
Secretariat since the adoption of Resolution 7 (Cg-18) – Establishment of WMO technical
commissions for the eighteenth financial period and since the adoption by the Commission of its
standing committees and study groups, including the corresponding officers, chairs and vicechairs, as well as the Commission workplan, through Resolution 1 (INFCOM-1) – Establishment
of standing committees and study groups of the Commission for Observation, Infrastructure and
Information Systems (Infrastructure Commission), Resolution 2 (INFCOM-1) – Officers, chairs
and vice-chairs of standing committees and study groups and the Management Group of the
Commission for Observation, Infrastructure and Information Systems (Infrastructure
Commission) and Resolution 3 (INFCOM-1) – Workplan of the standing committees and study
groups of the Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission), respectively.
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The decisions made by the president on behalf of the Commission since its establishment by the
World Meteorological Congress, as per the Rules of Procedure for Technical Commissions (WMONo. 1240), are also provided in this report.
The report will be included in the final report of the session.

Annex to Decision 2 (INFCOM-1)
Report by the President of the Infrastructure Commission
1.
The Report by the presidents of the technical commissions to the seventy-second
session of the Executive Council (see EC-72/INF. 2.4(1)) includes information on:
•

Activities of the Commission for Infrastructure since its establishment by Congress
through Resolution 7 (Cg-18) – Establishment of technical commissions for the
eighteenth financial period,

•

Participation of the president of INFCOM in the work of the Transition Team, leading
to the adoption by the Commission in April 2020 of its Standing Committees and
Study Groups, including officers, chairs and vice-chairs, and of the Commission
work plan through Resolution 1 (INFCOM-1), Resolution 2 (INFCOM-1) and
Resolution 3 (INFCOM-1) respectively,

•

Activities of the Commission that followed, leading to establishment of the
Commission management group, formation of the Standing Committees and the
Study Groups membership, and establishment of expert teams under the Standing
Committees, including appointment of their leadership and members,

•

Finalization of the Terms of Reference of Coordinators,

•

The list of virtual meetings of the Management Group, which took place since its
establishment,

•

Work undertaken jointly with the presidents of both commissions, and the Chair of
the Research Board on aspects of common interest. This included in particular
guidance relating to the processes and terminology to be followed when establishing
subsidiary bodies, and proposed processes for the two commissions for the selection
and notification of experts,

•

Participation of the president in the TCC sessions, and review of relevant EC-72
decisions,

2.
In addition, the president of the commission had regular weekly contacts with the vicepresidents and the Secretariat to discuss topics that required their immediate attention. He has
also been involved and contributed to specific activities, including:
•

WMO Reform Transition Team and its meetings,

•

Technical Coordination Committee and its meetings,

•

Policy Advisory Committee and its meetings,

•

Joint WMO-IOC Collaborative Board,

•

Preparation of the Data Conference, November 2020,
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•

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

•

Systematic Observation Financing Facility (SOFF).
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3.
The Management Group of the Commission met four times, virtually, between May and
September 2020 and was planning to meet for a fifth time prior to this INFCOM virtual session.
These discussions provided guidance to the Standing Committees and the Study Groups, in
particular regarding the preparation of this virtual session of the Commission, and to agree on
the list of decisions to be submitted to the session.
4.
A summary of the activities of the Standing Committees and the Study Groups is
provided below. The Management Group also engaged with the coordinators, which were
established by the Commission through Resolution 2 (INFCOM-1). (Note that the Coordinator
on Engagement and Partnership (regional associations, private sector, academia) with regard
to infrastructure matters (C-ENG) remains vacant):
•

Coordinator on Hydrology in Earth System Modelling (C-HESM) – Narendra Tuteja
(Australia),

•

Coordinator on Satellite Matters (C-SAT - Peng Zhang (China) replacing Jun Yang
(China).

4.1

Following the establishment of the Standing Committees and the Study Groups, the
appointed chairs and vice-chairs have been communicating closely on a regular
basis and have started to develop and propose membership in close consultation
with the INFCOM Management Group, the president of the Commission and the
Secretariat.

4.2

In addition, the chairs and vice-chairs of the Standing Committees have been
working in a similar way on proposing expert teams and their leadership. Once
established by the president of the Commission in consultation with the
Management Group, the Standing Committees and their expert team leaders have
been developing proposed membership of their expert teams with final approval by
the president

4.3

Standing Committee on Earth Observing Systems and Monitoring Networks
(SC-ON)
Chair: Estelle Grueter (Switzerland) and vice-chair: Sidney Thurston (USA)
Once fully formed, the Committee had its first meeting on 23 July 2020 by
teleconference, followed by another meeting on 28 August 2020. These meetings
allowed agreement on the modus operandi of the Committee, to prioritize activities
under SC-ON as per Resolution 3 (INFCOM-1), to identify milestones ahead of the
forthcoming Executive Council and Extraordinary Congress sessions in 2020/2021,
and to provide guidance to the established expert teams:
•

Joint Expert Team on Earth Observing Systems Design and Evolution
(JET-EOSDE) - chair: Erik Andersson (ECMWF),
vice-chair: SeiYoung Park (Rep. of Korea),

•

Joint Expert Team on Aircraft-based Observing Systems (JET-ABO) chair: Curtis Marshall (USA), vice-chairs: Stuart Taylor (UK),
Nicolas Rivaben (Argentina),

•

Joint Expert Team on Hydrological monitoring (JET-HYDMON) chair: Silvano Pecora (Italy), vice-chair: vacant,
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•

Expert Team on WIGOS Tools (ET-WT)- chair: Tanja Kleinert (Germany), and vicechair: Samantha Linnerts (SA)

•

Expert Team on Space Systems and Utilization (ET-SSU) co-chairs: Steven English (ECMWF), and Jack Kaye (USA),

•

Expert Team on Radio-Frequency Coordination (ET-RFC) chair: Eric Allaix (France), and vice-chair: David Franc (USA).
Regarding activities and the preparation of this INFCOM virtual session, the focus
has been on making progress on key SC-ON issues to be discussed under agenda
item 4, and having draft regulatory and guidance material reviewed as needed.
Special efforts were made to: (i) review the draft Plan for the WIGOS Initial
Operational Phase 2020-2023, (ii) review regulatory material for the implementation
of WIGOS Station Identifiers (WSIs), (iii) make progress regarding WMO-IATA
Collaboration on the AMDAR Programme (WICAP) and Aircraft-based Observations
Programme activities, and (iv) advancing planning regarding the implementation of
the GCOS Surface Reference Network (GSRN).

4.4

Standing Committee on Measurements, Instrumentation and Traceability
(SC-MINT)
Chair: Bruce Hartley (New Zealand) and vice-chair: Janice Fulford (USA)
Based on the workplan adopted by INFCOM Resolution 3 (INFCOM-1), the SC-MINT
activities were prioritized and the following expert teams were established to
conduct those activities:
•

Editorial Board (EdBd) - chair: Stephen Cohn (USA),
vice-chair: Charles Fierz (Switzerland),

•

Expert Team on Quality, Traceability and Calibration (ET-QTC) chair: Drago Groselj (Slovenia), vice-chair: Karen Grissom (USA),

•

Expert Team on Surface and Subsurface Measurement (ET-SSM) chair: Yves-Alain Roulet (Switzerland),
vice-chair: Lotta Blaškovičová (Slovakia),

•

Expert Team on Upper-air Measurement (ET-UAM) chair: Junhong Wang (USA), vice-chair: Pak Wai Chan (Hong Kong, China),

•

Expert Team on Transitioning to Modern Measurement (ET-TMM) chair: Andrew Harper (New Zealand), vice-chair: Rabia Merrouchi (Morocco),

•

Expert Team on Radiation References (ET-RR) chair: Laurent Vuilleumier (Switzerland), vice-chair: Christian Monte (Germany),

•

Expert Team on Measurement Uncertainty (ET-MU) chair: Andrea Merlone (Italy), vice-chair: Jane Warne (Australia),

•

Joint Expert Team on Operational Weather Radar (JET-OWR) chair: Daniel Michelson (Canada), co-vice-chair: Hiroshi Yamauchi (Japan), co-vicechair: Tom Kane (Australia)

•

Task Team on Upper-air Instrument Intercomparison (TT-UAII) chair: Ruud Dirksen (Germany), vice-chair: Alexander Haefele (Switzerland).
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Particular care was given to ensure experts representing various communities and
all measurement domains were included in the SC and the expert teams. The kickoff meeting of SC-MINT took place on 22 September 2020. Those ET chairs and
vice-chairs not being members of the SC were also invited to attend.
Many activities continued over the transition period, such as: development of an
online workshop on transition to automation, training units on uncertainty, and
preparation for interlaboratory comparisons in RA I and RA III. Due to the COVID-19
pandemic, important events such as the WMO Technical Conference on
Meteorological and Environmental Instruments and Methods of Observation (TECO2020), and the Thirteenth International Pyrheliometer Intercomparison (IPC-XIII),
were postponed until 2021. The latter required a resolution from EC-72 to ensure
that the regulatory requirement for the traceability of solar radiation measurements
would be maintained. Preparation for the 2021 Upper-Air Instrument Intercomparison
is continuing and the feasibility of performing it safely in 2021 will be reconsidered at
the beginning of 2021.
4.5

Standing Committee on Information Management and Technology (SC-IMT)
Chair: Rémy Giraud (France), vice-chair: Hassan Haddouch (Morocco),
vice-chair: Jeremy Tandy (United Kingdom).
The Committee established its structure and work plan based on the priorities
received from INFCOM and identified three areas of activity: WIS 2.0 Implementation
and Engagement, Operations and Information Management, and WMO Centres
Certification.
The SC-IMT chair, vice-chairs, and chairs of the expert teams held regular meetings
to review the priorities and draft the expert teams' terms of reference.
The Committee drafted the Terms of Reference of the following teams in the
WIS 2.0 Implementation and Engagement area:
•

Expert Team on WIS 2.0 Architecture and Implementation.
Chair: Jeremy Tandy (United Kingdom)

•

Expert Team on WIS 2.0 WMO Programmes Engagement.
Chair: Tobias Spears (Canada)

•

Expert Team on WIS 2.0 Regional Associations Engagement.
Chair: Pablo Loyber (Argentina).
The selection of the members of these teams is ongoing. Given the high priority of
the tasks related to WIS 2.0, SC-IMT established a task force on WIS 2.0 (TF-WIS2)
to work on the urgent tasks. TF-WIS2 had its first meeting on 5 October 2020 and
started to address the issue of engaging various stakeholders in the development
and implementation of WIS 2.0.
The Committee drafted the documents Recommendation 7 (INFCOM-1) and
INFCOM-1/ INF. 4.1.3(1) after reviewing WIS 2.0 functional architecture and
implementation plan.
The Committee established the following teams in the Operations and Information
Management area:

•

Expert Team on Data Standards (ET-Data). Chair: Jitsuko Hasegawa (Japan), vicechair: David Berry (United Kingdom)

•

Expert Team on Metadata Standards (ET-Metadata).
Chair: Tom Kralidis (Canada), vice-chair: Joerg Klausen (Switzerland),
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•

Expert Team on Information Management (ET-IM).
Chair: Hassan Haddouch (Morocco), vice-chair: Ge Peng (USA)

•

Expert Team on Operations and Monitoring (ET-OM).
Chair: Thorsten Buesselberg (Germany), vice-chair: Kenji Tsunoda (Japan).

•

Expert Team on Infrastructure and Security (ET-IS).
Chair: Ilona Glaser (Germany), vice-chair: Peter Silva (Canada).
All of these teams, except ET-IM, have started their work, and some of them have
already finalized some urgent deliverables.
ET-Data has completed the list of proposed amendments of the Manual on Codes
submitted by fast track and has started working on the next amendments and the
draft of a new proposed volume of the Manual on Codes with CF-NetCDF data
standards.
ET-OM conducted a study on the estimated cost of implementation and operations of
WIS 2.0 by the Global Information Systems Centres (GISC) to be used by SC-IMT in
the draft proposal of Recommendation 7 (INFCOM-1).
In the WMO Centres Certification area, the Terms of Reference of the Expert Team
on Audit and Certification (ET-AC) have been completed. Membership of the team is
almost complete, and the chair Kevin Alder (New Zealand) and vice-chair
Eugene Burger (USA) are preparing to start its work during the month of
November.

4.6

Standing Committee on Data Processing for Applied Earth System Modelling and
Prediction (SC-ESMP)
Chair: David RICHARDSON (ECMWF) and vice-chair: Yuki HONDA (Japan).
The Committee utilized its first meeting on 3 September to introduce the new WMO
governance and the roles and the key activities of the SC-ESMP as per Resolution 3
(INFCOM-1) to its members from various domains. The second meeting on
5 October was dedicated to helping members understand the aim of the Seamless
Global Data-processing and Forecasting System (S/GDPFS), including Earth system
modelling.
The expert teams were established, and their members have been populating in
consultation with chairs and vice-chairs of the teams:
•

Joint Expert Team on Earth System Implementation (JET-ESI) –
Co-chair: WONG, Wai-Kin (Hong Kong, China),
Co-chair: Francois ENGELBRECHT (South Africa)

•

Expert Team on Operational Weather Forecasting System (ET-OWFS)Chair: Kenneth MYLNE (UK), vice-chair: Stephanie LANDMAN (South Africa)

•

Expert Team on Operational Climate Prediction System (ET-OCPS)Chair: Arun KUMAR (USA), vice-chair: Caio COELHO (Brazil)

•

Expert Team on Emergency Response Activities (ET-ERA)Chair: MUSCAT, Anton (UK), vice-chair: René SERVRANCKX (Canada)

•

Expert Team on the development of the Guide on GDPFS (ET-Guide) –
Chair: Andrew TUPPER (Australia), vice-chair: vacant
In addition to the main activities in Resolution 3 (INFCOM-1), it was identified that
the Manual on the Global Data-processing and Forecasting System, (WMO-No. 485)
should be reviewed and amended in compliance with the new WMO Governance
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described in the Report by the presidents of the Technical Commissions to the 72nd
session of the Executive Council (see EC-72/INF. 2.4(1)).
The Guidelines on Meteorological and Hydrological Aspects of Siting and Operation
of Nuclear Power Plants, (WMO-No. 550) is available on the website and the
Guidelines on Ensemble Prediction System Post-processing, (WMO-No. 1254) is in
press. In addition, it is worth reporting that the previous expert team and task
team continued developing two guidelines even after the teams were disbanded as
of 1 January 2020 and have now completed this work. These guidelines are closely
related to the main activities of the newly-formed expert teams and the
responsibility for reviewing them in the future has been passed to the new teams.
4.7

Study Group on Data Issues and Policies (SG-DIP)
Chair: Sue Barrell (Australia), vice-chair: Silvana Alcoz (Uruguay)
Following its formal establishment, SG-DIP is working toward drafting a new
overarching WMO data policy resolution with the aim of submitting to the
Extraordinary World Meteorological Congress in 2021. Progress reports have been
provided to the Technical Coordination Committee (TTC-2 and TCC-3) and the EC
Policy Advisory Committee (PAC-1 and PAC-2) and have been endorsed by these
bodies. The overall approach taken by the group, including the proposed structure
of the new resolution, was endorsed by EC-72 in its Decision 7, in which the Council
also requested the Infrastructure Commission, working closely with the Services
Commission, the Research Board and other bodies, to finalize the text of the draft
resolution via the work of SG-DIP, the planned stakeholder consultations and the
WMO Data Conference in November 2020, and to submit the draft text to EC-73 for
its recommendation to Congress. SG-DIP plans to submit a first draft of the new
data policy resolution to INFCOM-1 Part 2 in February 2021 for its recommendation.
See:
•

4.8

Decision 7 (EC-72) – WMO Data Policy
Study Group on Ocean Observations and Infrastructure Systems (SG-OOIS)
Chair: Paula Etala (Argentina) and vice-chair: R. Venkatesan (India)
SG-OOIS general goal is to propose optimal functional connections between the
WMO and IOC-GOOS bodies, programs and systems to ensure the objectives
defined by WMO Members.
Following its formal establishment, SG-OOIS meets monthly since July. First few
monthly meetings were dedicated to understanding the former JCOMM observations
and data management activities. This also included identifying responsibilities of
Joint Collaborative Board to eliminate any overlaps between SG-OOIS and JCB.
Group discussed the deliverables and established agreed on a work plan with three
focused areas:

•

Organizational requirements: organization of WMO, IOC-GOOS and other
programmes, working connections between the different bodies. Consider what was
there in JCOMM in this regard, what needs to keep and what needs to improve and
what new connections need to be made,

•

User requirements: WMO member requirements, value chain, applications, regional
connections, capacity building,

•

Data Management: Taking the Joint WMO-IOC joint Data Management Strategy and
other WMO requirements into consideration.
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Three work packages will be developed for each focus area to make
recommendations on optimal functional connections on met-ocean observations, data
management, operational forecasting systems and other areas such as services and
research.
4.9

Study Group on Cryosphere Cross-cutting Functions (SG-CRYO)
Chair: Árni Snorrason (Iceland); vice-chair: Shawn Marshall (Canada)
The Study Group on Cryosphere Cross-cutting Functions (SG-CRYO) has been tasked
with making recommendations on the needs for cryosphere information to support
Earth system monitoring, seamless modelling, predictions, and relevant services,
within the framework of the WMO Strategic and Operating plan, and on the
governance necessary to ensure an effective and consistent approach across all
activities and geographical areas.
The work of SG-CRYO will lead to recommendations addressing all components of
the cryosphere including snow, sea ice, river and lake ice, glaciers and ice caps,
permafrost, ice sheets, etc., and identifying gaps, specifically:
•

on the alignment and integration of the activities of the Global Cryosphere Watch
(GCW) and of the Panel of Experts of the Executive Council on Polar and HighMountain Observations, Research, and Services (EC-PHORS), as approved by
Resolution 48 (Cg-18) — Key directions of the Polar and High-mountain agenda for
the next WMO financial period (2020-2023), and Resolution 50 (Cg-18) — Preoperational Phase of the Global Cryosphere Watch, as well as Resolution 6 (EC‑71)
— Executive Council Panel of Experts on Polar and High-mountain Observations,
Research and Services, with the Terms of Reference and modus operandi of the
Standing Committees of technical commissions, of the Research Board, of the Joint
Collaborative Board of WMO and UNESCO-IOC, and other WMO bodies;

•

on a coordination mechanism, including the mandate and functions of GCW within
the framework of WMO, and on partnerships relevant to consistently meet the
identified cryosphere information needs;

•

regarding the consistent monitoring of the cryosphere aligned with the strategic
goals of WMO, and the role of WMO in fostering these activities;

•

on the role of WMO in supporting activities in the Antarctic region, as currently
addressed through EC-PHORS;

•

on sustaining the engagement of WMO as an Observer with the Arctic Council;

•

on engagements and collaboration with relevant programmes and organizations, as
are those within the framework of the World Climate Research Programme (WCRP),
the Global Climate Observing System (GCOS), the Scientific Committee for
Antarctic Research (SCAR), the International Union of Geodesy and Geophysics
(IUGG), and others;

•

on impact-based indicators of cryosphere change, e.g. water resources, hazards,
policy, including a framework of regular reporting and evaluation within the
framework of WMO.
A high-level position paper will be published to outline the key recommendations.
The work of SG-CRYO commenced in August 2020, being organized in smaller task
teams assigned to address the stated goals.

4.10

Study Group on Implementation of the Global Basic Observing Network (SG-GBON)
Chair: Stefan Klink (Germany) and vice-chair: Pascal Waniha (Tanzania)
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The draft provisions of the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160) on the implementation of the GBON, including a process for
nomination and review of the GBON composition have been finalized for submission
to INFCOM-1.
4.11

Joint WMO, Intergovernmental Oceanographic Commission of UNESCO (IOC),
United Nations Environment Programme (UNEP), International Science Council
(ISC) Study Group on the Global Climate Observing System (JSG-GCOS) is subject
to approval by the Executive Council and governing bodies of other co-sponsoring
organizations
Co-Chair: CHAO Quingchen (WMO), Co-Chair: Martin Visbeck (IOC/ISC)
The four co-sponsors of GCOS have formally approved the terms of reference of the
JSC-GCOS and appointed a co-chair. Selection of members according to the terms of
reference is nearly complete. The group aims to submit a preliminary report to the
sponsors before the end of 2020 which will include a work plan and timeline for the
JSC-GCOS.

Decision 3 (INFCOM-1)
Adoption of draft decisions and recommendations recommended by the president of
the Infrastructure Commission
The Commission for Observation, Infrastructure and Information Systems decides:
(1)

To request the president of the Infrastructure Commission, in consultation with the
president of the Services Commission, to develop provisions for the Rules of Procedure
for Technical Commissions (WMO-No. 1240) concerning the criteria for selecting agenda
items to be regarded as consensual and the conditions to open the discussion, and to
submit these to the next session for consideration;

(2)

To accept for this session, as a tentative measure, the recommendations of the president
of the Infrastructure Commission concerning the draft resolutions, decisions and
recommendations listed below under item (3), which are to be regarded as consensual
and those being submitted to this INFCOM session;

(3)

To approve by consensus and without debate the following draft resolutions, decisions
and recommendations:
•

Decision 4 (INFCOM-1) – Work programme of the Commission,

•

Decision 6 (INFCOM-1) – Inclusion of the Measurement Quality Classification for
Surface Observing Stations on Land in the Guide to Instruments and Methods of
Observation (WMO-No. 8)

•

Recommendation 6 (INFCOM-1) – Publication of the Guide to Instruments and
Methods of Observation (WMO-No. 8), 2020 Edition,

•

Decision 7 (INFCOM-1) – Migration of upper-air observations to table-driven code
forms,

•

Recommendation 8 (INFCOM-1) – Establishment of a Data Acquisition Centre in the
Marine Climate Data System,
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•

Resolution 5 (INFCOM-1) – Implementation of hydrological activities under the new
WMO structure,

•

Decision 8 (INFCOM-1) – Preserving the radio-frequency spectrum for
meteorological and related environmental activities,

•

Decision 11 (INFCOM-1) – Coordination of the Infrastructure Commission with other
bodies,

•

Decision 12 (INFCOM-1) – Engagement with the regional associations,

_______
Decision justification: Resolution 2 (INFCOM-1) – Officers, chairs and vice-chairs of standing
committees and study groups and the Management Group of the Commission for Observation,
Infrastructure and Information Systems (Infrastructure Commission) established, inter alia,
the Management Group of the Commission. Resolution 3 (INFCOM-1) – Workplan of the
standing committees and study groups of the Commission for Observation, Infrastructure and
Information Systems (Infrastructure Commission) decided that the workplan of the
Commission for the first intersessional period (2020/2021), with an outlook for the entire
eighteenth financial period, will be prepared by the Management Group based on the list of
deliverables and responsibilities and will be reflected and resourced in the WMO Operating Plan
for 2020–2021. The president, in consultation with the Management Group, has reviewed and
prioritized the Commission’s workplan and considered the draft resolutions, decisions and
recommendations to be submitted to this INFCOM session to be a matter of priority.
In view of the virtual nature of the session, the limited time available to discuss all draft
resolutions, decisions and recommendations, and the foreseen consensual nature of these, the
president, in consultation with the Management Group, recommended a list of those decisions
and recommendations which could be approved by the Commission without debate. The
recommended list is provided in this decision.

Decision 4 (INFCOM-1)
Work programme of the Commission
The Commission for Observation, Infrastructure and Information Systems
Requests the Management Group:
(1)

To coordinate with the presidents of the regional associations to ensure that the needs
and priorities of the regional associations and regional requirements for implementation
are considered in the Commission's work programme;

(2)

To update the work programme according to the outcome and guidance of this session of
the Commission and the upcoming regional association sessions, ensuring that it reflects
the limited resources available;

(3)

To prioritize the list of deliverables and responsibilities in consultation with the regional
associations and to provide impact assessments to the Executive Council and the World
Meteorological Congress at its extraordinary session (Cg-Ext(2021)) for deliverables
which are unlikely to be completed as originally planned;

(4)

To facilitate and optimize connections between standing committees and study groups
and the regional associations, to report on the status of implementation at the February
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session in 2021, and to submit a revised version of the work programme to the same
session as an information document;
Requests the Secretariat to assist the Management Group in its task.
_______
Decision justification:
The Commission adopted by correspondence in April–May 2020 the workplan of the standing
committees and the study groups of the Commission through Resolution 3 (INFCOM-1) –
Workplan of the standing committees and study groups of the Commission for Observation,
Infrastructure and Information Systems (Infrastructure Commission). The workplan is available
in six languages from the joint session website.
Since then, the standing committees and study groups have started to work on their tasks and
deliverables according to their terms of reference and their work programme.
According to their feedback, there is a need for the Management Group to keep the work
programme under review, prioritize the deliverables, and facilitate and optimize connections
between standing committees and study groups.

Decision 5 (INFCOM-1)
Development of a draft implementation plan for the Global Climate Observing System
Surface Reference Network
The Commission for Observation, Infrastructure and Information Systems decides:
(1)

To endorse the decision of the president of the Commission to establish the Global
Climate Observing System (GCOS) Surface Reference Network task team (TT-GSRN, see
the terms of reference in the annex to the present decision), to develop (i) a draft
implementation plan for GSRN, (ii) a proposal for the management and governance
structures of GSRN, and (iii) a process for nominating and approving stations
contributing to GSRN, and notes that TT-GSRN will engage with the Standing Committee
on Earth Observing Systems and Monitoring Networks (SC-ON), the Standing Committee
on Measurements, Instrumentation and Traceability (SC-MINT) and the Standing
Committee on Information Management and Technology (SC-IMT);

(2)

To request the Secretary-General to issue a call to Members for expressions of interest in
hosting a GSRN Lead Centre to support the development and implementation of GSRN;

(3)

To invite the GCOS Steering Committee to provide support to the task team and to
consider with INFCOM the further integration of the GCOS networks into the WMO
Integrated Global Observing System (WIGOS);

(4)

To urge Members to nominate their relevant experts to contribute to the proposed
mechanism and to consider offering to host a GSRN Lead Centre.

(5)

To request the president of INFCOM to provide to the Technical Coordination Committee
(TCC), for consideration and submission to the Executive Council, a draft implementation
plan as well as proposals for the management and governance structures, once these
have been developed.

See the annex to the present decision for the terms of reference of TT-GSRN.
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_______
Decision justification:
The United Nations Framework Convention on Climate Change (UNFCCC), in Art. 4 1.(g), called
for all parties to “promote and cooperate in scientific, technological, technical, socio-economic
and other research, systematic observation and development of data archives related to the
climate system and intended to further the understanding and to reduce or eliminate the
remaining uncertainties regarding the causes, effects, magnitude and timing of climate change
and the economic and social consequences of various response strategies”.
The architecture of WIGOS is defined as a tiered system composed of reference, baseline and
comprehensive networks and is described in Appendix 2.1 of the Manual on the WMO Integrated
Global Observing System, (WMO-No. 1160) and in section 5 of the Guide to the WMO Integrated
Global Observing System, (WMO-No. 1165), where information from reference observations of high
quality can be transferred to other observations and used to improve their quality and utility.
The paper entitled “Towards a global land surface climate fiducial reference measurements
network” by Thorne et al., 2018, provides the background, rationale, metrological principles,
and practical considerations regarding the implementation and operation of a stable and
metrologically well-characterized global land surface climate fiducial reference network
providing measurements to support, inter alia, adaptation decisions and monitoring and
quantifying the effectiveness of internationally agreed mitigation steps.
Accordingly, the GCOS Steering Committee established a task team on the scope and level of
interest in establishing a GCOS Surface Reference Network, in which experts from the
Commission for Instruments and Methods of Observation (CIMO) and the Commission for Basic
Systems (CBS) participated (for the full report, see GCOS Surface Reference Network (GSRN):
Justification, requirements, siting and instrumentation options, (GCOS-226)).
After the establishment of the standing committees and the study groups of the commission,
following Resolution 1 (INFCOM-1) – Establishment of standing committees and study groups
of the Commission for Observation, Infrastructure and Information Systems (Infrastructure
Commission), which reflected the integration of the activities of the WMO – Intergovernmental
Oceanographic Commission (IOC) – United Nations Environment Programme (UNEP) –
International Science Council (ISC) GCOS into the work of the Commission, and, following the
Rules of Procedure of the Technical Commissions, the president of the Commission established
a task team (TT-GSRN) based on the terms of reference provided in the annex to the present
decision.

Annex to Decision 5 (INFCOM-1)
Terms of Reference of the Task Team on GSRN (TT-GSRN)
1.

Background

The Global Climate Observing System (GCOS) and the WMO Integrated Global Observing
System (WIGOS) both recommend that networks should be part of a tiered system: reference,
baseline and comprehensive (Manual on the WMO Integrated Global Observing System,
appendix 2.1 (WMO-No. . 1160). Presently, for land surface meteorological observations, there
exists baseline and comprehensive networks, but there is no reference network.
GCOS has been working since 2015 on establishing a GCOS Surface Reference Network
(GSRN) that will deliver the reference component of the tiered system for surface
observations. A paper in the International Journal of Communication (IJOC), (Thorne et al.,
2018) provides the scientific rationale. The relevant report GCOS-226 provides details on how
it is presently envisaged to implement the GSRN and outlines the next steps required for the
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implementation of a GSRN. It calls for the establishment of a lead centre sufficiently resourced
and empowered to manage the rollout of such a global network and an oversight group,
comprising a broad range of scientific and technical experts that will provide guidance on the
development of the GSRN and ensure integration with relevant activities.
2.

Work plan

The task team will be responsible for the initial implementation of the GSRN and as such shall
undertake necessary activities to instigate the network as follows:
Network governance
(1)

Establish an initial network governance and the organizational structure of the GSRN,
including identifying the appropriate liaison with WMO and GCOS to ensure that GSRN
operations are well aligned with their requirements;

(2)

Ensure that the GSRN is the reference component of a tiered system: reference,
baseline and comprehensive networks for the land surface-based observing system
component;

(3)

Develop provisions of the Manual on the WMO Integrated Global Observing System,
(WMO-No. 1160) regarding the implementation of the GSRN;

(4)

Liaise with relevant groups and national and international bodies, including the
International Bureau of Weights and Measures (BIPM), to ensure that the GSRN is fitfor-purpose, robust and has the required long-term commitment and management
structures;

(5)

Develop ToR for the lead centre;

(6)

Report annually on progress to the GCOS Atmospheric Observation Panel for Climate
(AOPC) and the GCOS Terrestrial Observation Panel for Climate (TOPC) at their panel
meetings and, upon request, to any standing committee of the Infrastructure
Commission;

Network initiation
(7)

Define a work plan and milestones including an implementation plan for the
establishment of the GSRN according to the guidance in GCOS-226, including a
timeline;

(8)

Finalize and agree requirements for GSRN sites, including measurement protocols, data
transmission and metadata retention and their integration into WMO-1160;

(9)

Develop guidelines for a pilot project that will include a small set of existing stations
suitable for designation as GSRN sites;

(10)

Develop guidance on the certification process to be adopted for GSRN stations that
aligns with the guidelines provided by the Guide to Instruments and Methods of
Observation, (WMO-No. 8);

(11)

Develop a proposal for the initial composition of the GSRN, including a process for
nomination, review and site certification;

(12)

Provide scientific, technical and management guidance to the lead centre, which will
manage the overall work and evolution of the network, and which shall formally report
to the GSRN Task Team.
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3.

Duration and final report

The task team will be constituted for a period of 4 years after which it shall provide a
substantive report on progress to date with recommendations around continuation options for
GSRN including appropriate long-term governance options. This report shall be delivered to
SC-ON.
4.

Membership

Membership shall consist of:

5.

●

Two co-chairs, one to be nominated and agreed by SC-ON and the other by
SC-MINT;

●

No more than 8 ordinary members to be selected for their diverse skill sets by the
task team chairs with due regard to gender balance and regional association
representation;

●

Additional representatives to be nominated one each from the following
stakeholders who shall serve in an ex-officio capacity but have equal membership
standing:

-

Representatives of SC-ON, including representatives of the Joint Expert Team on
Earth Observing System Design and Evolution (JET-EOSDE), the Standing
Committee on Measurements, Instrumentation and Traceability (SC-MINT), and the
Standing Committee on Information Management and Technology (SC-IMT)

-

Representatives of AOPC and TOPC

-

A representative of BIPM

-

A representative of GRUAN (GCOS Reference Upper-Air Network)

-

A representative of GSN (GCOS Surface Network)

-

A representative of GCW (Global Cryosphere Watch

-

A representative of the satellite community

-

The Director of the lead centre (once it has been constituted)

-

A representative of HMEI (The Association of Hydro-Meteorological Equipment
Industry)
Budget

TBC - but should permit at least one in-person meeting.
6.

Modalities of work

The task team shall work primarily by remote means and be facilitated by GCOS and the
INFCOM Secretariat in their activities. At least one face-to-face meeting shall be convened
(budget permitting).
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Decision 6 (INFCOM-1)
Inclusion of the Measurement Quality Classifications for Surface Observing Stations
on Land in the Guide to Instruments and Methods of Observation (WMO-No. 8)
The Commission for Observation, Infrastructure and Information Systems
Endorses the Measurement Quality Classifications for Surface Observing Stations on Land, as
provided in the annex to the present decision, for inclusion as an annex to Volume I, Chapter 1
of the Guide to Instruments and Methods of Observation (WMO-No. 8);
Requests the Standing Committee on Measurements, Instrumentation and Traceability (SCMINT):
(1)

To consider the development of relevant guidance material and to take the Classifications
into account for the implementation of the Global Basic Observing Network (GBON),
Regional Basic Observing Networks (RBONs) and the climate reference network;

(2)

To review the implementation in due time and, referring to Member’s experiences, to
determine whether the Classifications could be promoted as a WMO recommended
practice and/or as a common WMO-ISO standard at a later stage.

See INFCOM-1/INF. 4.1.2 for more information.
_______
Decision justification: The Siting Classifications for Surface Observing Stations on Land is a
scheme that is published as a common WMO/ISO standard and enables assessment of site
representativeness for several measurands 4 in order to evaluate their suitability for performing
environmentally representative observations. However, this scheme does not deal with the
quality and sustainability of the measurements.
Instrument performance monitoring is critical to ensure the sustained quality of observations.
The Measurement Quality Classifications for Surface Observing Stations on Land is intended to
be used by different users, such as network designers, managers and data users, for the
assessment and monitoring of measurement quality at an existing station. The Measurement
Quality Classifications scheme will help users to better understand and quantify contributions
to overall measurement uncertainty. The scheme can also be used to support the design and
optimization of a new system so that it delivers fit-for-purpose measurements and to support
decisions on the purchase and evaluation of measurement systems.
The Siting Classifications scheme and the Measurement Quality Classification scheme together
provide a tool to support the effective management of assets and to identify areas that may
need improvement.

Annex to Decision 6 (INFCOM-1)
Measurement Quality Classifications for Surface Observing Stations on Land
1.

Purpose

This document is intended for use by meteorological measurement data users, network
designers, implementers and managers. The aim of this document is to define a scheme for:
4

A measurand is a quantity intended to be measured (also called variable).
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•

quantification of the measurement quality of data from an existing station,

•

determination of the optimal system characteristics to deliver a 'fit-for-purpose
solution',

•

understanding of contributions to measurement quality and effective management of
assets,

•

purchase and evaluation of measurement systems, and

•

assist industry to deliver solutions to meet user needs.

2.

Introduction

2.1
This scheme, the Measurement Quality Classifications for Surface Observing Stations on
Land (Measurement Quality Classification Scheme), in conjunction with the Siting
Classifications for Surface Observing Stations on Land (Siting Classification Scheme),
(WMO-No. 8, Volume I, Annex 1.D, 2018), forms part of the metadata of a measurand. The
schemes assist all data users to obtain an estimate of the overall quality of the data they are
using.
2.2
These schemes 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 standardized 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.
2.3
This document describes a measurand-based four-level classification scheme of
measurements. These levels allow network operators to focus on the required outcome and
help the data users to understand the quality of the data they receive.
3.

Relationship

3.1
This classification scheme creates a linkage between various WMO publications on
requirements. In particular:
•

User Requirements for Observation (Observing System Capability Analysis and
Review Tool (OSCAR) / Requirements), 2020,

•

Operational Measurement Uncertainty Requirements and Instrument Performance
Requirements, (WMO-No. 8, Volume I, Annex 1.A., 2018), and

•

Siting Classifications for Surface Observing Stations on Land (WMO-No. 8, Volume
I, Annex 1.D, 2018).

3.2
The user requirements are translated to an Overall Measurement Uncertainty through
the application of the Measurement Classification Scheme and the Siting Classification Scheme
(see Figure 1). The Measurement Classification represents the Realised System Uncertainty,
while the Siting Classification represents the Siting Measurement Uncertainty. The combination
of the schemes defines the Overall Measurement Uncertainty of that measurement at the site.
3.3
All measurement uncertainties in this document are expressed at 95% confidence level
(k=2), unless otherwise specified.
3.4
The user requirements from OSCAR and other sources (see Note 2 to Table 1) were
used to develop the Measurement Quality Classification Scheme Classes (orange box in
Figure 1). This scheme encompasses the following sources of uncertainty:
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•

Instrument and Calibration – the instrument performance under controlled conditions
aligned with Annex 1.A (WMO-No. 8, Volume I, 2018), for example, time constant,
resolution and traceable calibration,

•

Instrument Coupling – the effect of physical interfaces between the instrument and
the environment, for example, a temperature screen, a static pressure head,

•

Maintenance and Verification – the influence that maintenance has on the uncertainty
of a system in the field, for example, cleaning method and verification interval, and

•

Environment Effects – the influence of field phenomena on instrument performance,
for example, cooling effect due to water evaporating from a screen, wind effect on
measurements of precipitation and pressure. These effects influence the instrument
accuracy and are not included in the Siting Classification Scheme.

Figure 1: User Requirements and Classification Schemes Overview

3.5
The Environment Effects box in Figure 1 is shaded grey to indicate that this is an area
of active research and not all components are well quantified.
3.6
The Measurement Quality Classification Scheme criteria are aligned with
OSCAR/Requirements with an allowance for Siting Classification uncertainty.
4.

Classes Description

4.1
The four levels of the Measurement Quality Classification Scheme are defined by Target
System Uncertainties:
Class A

aligned with OSCAR/Requirements Goal,

Class B

aligned with OSCAR/Requirements Breakthrough,

Class C

aligned with OSCAR/Requirements Threshold, and

Class D

greater than the uncertainty for Class C or no information is available.

4.2
Where OSCAR/Requirements exist, the lowest or nominal middle declared uncertainty
of all application areas was chosen (depending on currently available technology), otherwise
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Annex 1.A (WMO-No. 8, Volume I, 2018), or the relevant standard was used (see Note 2 to
Table 1).
4.3
The Target System Uncertainties for all Classes are expressed at 95% confidence
(k=2). OSCAR/Requirements were adjusted accordingly from 68% confidence level (k=1).
4.4
Detailed criteria for each performance class are indicated in Table 1. Table 1 covers the
measurands and reports the Target System Uncertainty that must be fulfilled for each class.
An additional threshold is required for the definition of the class for some measurands.
Table 1

Criteria for Measurement Quality Classification

Measurand

Class A

Class B

Class C

Air temperature

0.2 K

[1a]

0.6 K

[1a]

1.0 K

[1a]

Relative humidity

2% RH

[1b]

5% RH

[1b]

10% RH

[1b]

Atmospheric
pressure

0.2 hPa

[1a]

1.0 hPa

[1a]

2.0 hPa

[1a]

Greater of
Wind speed and gust 1 m/s or
5%

[1b]
[2b]

Greater of
2 m/s or
10%

[1b]
[2a]

Greater of
5 m/s or
15%

[1b]
[2b]

Starting threshold

[2b]

1.0 m/s

[2b]

2.5 m/s

[2b]

0.5 m/s

Wind direction

5°

[2a]

10°

[2b]

15°

[2b]

Liquid precipitation
amount (daily
accumulated)

Greater of
1 mm or
2%

[1a]
[2a]

Greater of
3 mm or
5%

[1a]
[2b]

Greater of
5 mm or
10%

[1a]
[2b]

Liquid precipitation
intensity

Greater of
0.2 mm/h
or 5%

[1b]
[2a]

Greater of
0.5 mm/h
or 10%

[1b]
[2b]

Greater of
2 mm/h
or 15%

[1b]
[2b]

Starting threshold

0.1 mm/h

[1c]

0.3 mm/h

[1c]

1.0 mm/h

[1c]

Direct Solar
Irradiance

1% + 3 W/m2 [3a]

2% +7 W/m2 [3a]

6% + 15 W/m2 [3a]

Global Solar
Irradiance

2% + 15 W/m2 [3a]

3% + 30 W/m2 [3a]

8% + 55 W/m2 [3a]

Diffuse Solar
Irradiance

2.5% + 15 W/m2
[3a]

4% + 30 W/m2
[3a]

10% + 55 W/m2
[3a]

Sunshine duration
(daily integrated)

Greater of
0.1 h or 2% [2a]

Greater of
0.5 h or 5% [2b]

Greater of
1.0 h or 10% [2b]

Sunshine duration
threshold

120 W/m2 ± 10%
[2d]

120 W/m2 ± 20%
[2c]

120 W/m2 ± 30%
[2d]

Class D

Greater
than
Class C
or
Unknown
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Note 1:

Classifications for other measurands from the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160), Attachment 5.1, 2019, are not yet
defined, due to a lack of shared knowledge on the subject or a reference.

Note 2:

Source for the values in the table above can be found in the following publications:
[1a] OSCAR/Requirements, using the lowest uncertainty of all application areas,
[1b] OSCAR/Requirements, using the nominal middle uncertainty of applications
areas,
[1c] OSCAR/Requirements, extrapolated to currently available technology,
[2a] WMO-No. 8, Volume I, Annex 1.A, 2018,
[2b] WMO-No. 8, Volume I, Annex 1.A, 2018, extrapolated to currently available
technology
[2c] WMO-No. 8, Volume I, Chapter 8, 2018,
[2d] WMO-No. 8, Volume I, Chapter 8, 2018, extrapolated to currently available
technology
[3a] ISO 9060:2018.

5.

Application of the Measurement Quality Classification Scheme

5.1
Every organization uses different sensors and implements local methods for monitoring
and maintaining the quality of field measurements. This Measurement Quality Classification
Scheme provides a universal approach to assist with meeting user requirements. The
classification can be applied to any surface-based measurement system for measurands
specified in Table 1. To maintain the Realised System Uncertainty over time, instruments and
associate interfaces:
•

Must undergo laboratory or on-site calibration, under stable, defined and known
conditions, against a standard, traceable to the SI, where these exist. Calibration
must be performed over the instrument’s field operational range, at time intervals
consistent with the stability of the instrument. Initially, calibration intervals should
be as recommended by the manufacturer and then adjusted based on analysis of
calibration performance,

•

Should undergo field checks or verifications using traceable transfer standards,
particularly for longer calibration intervals. These are performed between laboratory
calibrations. When an instrument verification falls outside its tolerance it should be
replaced,

•

Should have their performance verified when removed from the field, and

•

Must be maintained to retain the desired measurement uncertainty. Maintenance
intervals should initially be based on manufacturers’ recommendations and then
adjusted based on analysis of the system performance.

5.2
Maintaining the quality of measurements should include: monitoring of data and
engineering status; having a robust fault reporting and response system; and an overarching
quality system.
5.3
Measurement quality changes with time due to internal and external influencing factors.
The Measurement Quality Classification Scheme incorporates this by considering how much a
measurement system changes between scheduled preventive maintenance, calibration and/or
verification during normal operation.
5.4
Three examples have been developed to demonstrate application of the scheme. Table
2 demonstrates how the measurement system, calibration, maintenance, verification and
environment effects combine to achieve the Realised System Uncertainty and therefore the
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Class. These examples are intended to help users of Table 1 to manage and assess their
decisions. The examples are not prescriptive.
5.5
The first and second scenarios in Table 2 demonstrate how a combination of different
measurement system quality, screen and maintenance interval can meet the same Class. The
third scenario demonstrates that even with a well-maintained high-quality measurement
system, other factors (in this particular case the screen) may impact the ability to meet a
desired Class. In this scenario the alternatives are to, either address the factors or assess the
system against a different Class.
Table 2

Examples of Measurement Quality Classification Scheme for
Class B scenarios

Scenario Class B (Measurand: Air Temperature, Target System Uncertainty: 0.6 K)
Scenario

Use of a high-quality
(Class A capable)
instrument in large
Stevenson Screen, but
reduced maintenance.

Use of a medium
quality instrument in
a small Stevenson
Screen and well
maintained.

Use of a high-quality,
well calibrated
instrument (Class A
capable) in a small
plastic plate screen
and well maintained.

Resolution

0.01 K

0.10 K

0.01 K

Calibration Interval

5 years

2 years

3 years

Verification Interval

3 years

1 year

1 year

Maintenance Interval

3 years

1 year

1 year

Uncertainty Budget
Measurement System
and Calibration (k=1)

Instrument Coupling
(k=1)
Maintenance and
Verification (k=1)

Instrument:

0.03 K

Instrument:

0.05 K

Instrument:

0.03 K

Resolution:

0.005 K

Resolution:

0.05 K

Resolution:

0.005 K

Calibration:

0.07 K

Calibration:

0.07 K

Calibration:

0.007 K

Logger:

0.03 K

Logger:

0.03 K

Logger:

0.01 K

Screen:

0.05 K

Screen:

0.10 K

Screen:

0.35 K

Maintenance:

0.15 K

Maintenance:

0.05 K

Maintenance:

0.03 K

Drift/Aging:

0.025 K
(0.005 K/y)

Drift/Aging: 0.060 K
(0.030 K/y

Drift/Aging:
0.015 K
(0.005 K/y)

Environment Effects
(k=1)

0.24 K

0.24 K

0.35 K

Combined Uncertainty
(k=1)

0.30 K

0.29 K

0.50 K
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Realised System
Uncertainty (k=2)
Achieved Class B

0.60 K
Pass
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0.58 K
Pass

1.00 K
FAIL

Note 1:

The Drift/Aging values are determined by multiplying the annual rate of change, in
brackets, by the calibration interval.

Note 2:

In this example, it is assumed that all individual uncertainty components are
independent and follow normal distribution. The combined uncertainty is calculated
as the square root of the sum of the squared values of the individual uncertainty
components.

6.

Sources of Uncertainty

The following is a list of some key sources of uncertainty for surface-based measurement
systems. It is not exhaustive but is presented as a prompt to users. Reliable evaluation of the
sources of uncertainty includes a definition of the measurand. For further guidance on the
implementation of uncertainty evaluation see ISO/IEC (2008) / JCGM (2008).
Measurement System and Calibration:
Construction quality

Maintenance and Verification:
Frequency of maintenance,
Quality of maintenance

Resolution

Instrument and system drift with time

Instrument and logger calibration

Instrument and system aging

Linearity
Hysteresis

Instrument and system faults (that affect
data but do not cause failure)

Time constant

Cleanliness of instrument and site

Drift with temperature
Sampling method
Sampling frequency

Environment Effects:

Processing algorithm

Sensor mechanical stress during transport
and operation

Digitization and rounding

Evaporation of precipitation on screen

Response time

Wind effects on measurement
Condensation on temperature instrument

Instrument Coupling

Solar radiation effects on measurement

Radiation screen
Static pressure head
Raingauge fence screen
7.

Definitions

For definitions of Combined measurement uncertainty, Coverage factor, and Expanded
measurement uncertainty see the Evaluation of Measurement Data – Guide to the Expression
of Uncertainty in Measurement (JCGM 100).
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Target System Uncertainty
is the maximum uncertainty for a measurand to meet the particular Class of the
Measurement Quality Classification Scheme (see Table 1).
Note: The Target System Uncertainty does not include contributions from instrument
exposure, as these are covered by Siting Measurement Uncertainty (see below).
Realised System Uncertainty
is the user’s realization towards meeting the Target System Uncertainty.
Note: This estimate of uncertainty is calculated by the user taking into consideration the
instrumentation, and management and maintenance processes, as outlined in the
section Sources of Uncertainty. The Realised System Uncertainty must be lower
than or equal to the Target System Uncertainty for the designated class.
Siting Measurement Uncertainty
is the uncertainty associated with instrument exposure, as described in the Siting
Classification for Surface Observing Stations on Land (WMO-No. 8, Volume I,
Annex 1.D, 2018).
Note: This represents the effects from nearby objects on the environment of the
measurement (for example, trees, walls, fences, large areas of water or pavement).
Overall Measurement Uncertainty
is the combination of the Realised System Uncertainty and the Siting Measurement
Uncertainty.

Decision 7 (INFCOM-1)
Migration of upper-air observations to table-driven code forms
The Commission for Observation, Infrastructure and Information Systems decides to
continue the BUFR upper-air problem management initiative, described in the annex to the
present decision, until December 2021.
_______
Decision justification: Due to the request to exchange correctly formatted table-driven code
form (TDCF) upper-air observations compliant with B/C20 and B/C25 regulations in Decision 5
(CBS-16) – Reporting observations in BUFR of the Commission for Basic Systems at its
sixteenth session, an initiative was started by the CBS Management Group to resolve the
problems of BUFR upper-air reports related to the reformatting of the Traditional Alphanumeric
Code in BUFR and the reporting practice regarding the position of the radiosonde along the
ascent. The report of the first year of the mentioned initiative, in the annex to the present
decision, shows its success, highlighting the increase from 41% to 69% of compliant upper-air
BUFR reports. However, a significant percentage of reports is still not compliant, and the
initiative needs to be extended until the migration can be considered complete.
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Annex to Decision 7 (INFCOM-1)
Report on the first year of BUFR upper-air problem management initiative
Progress on the migration from Traditional Alphanumeric Codes (TAC) to Table-driven Code
Forms (TDCF) for upper-air observations has been extremely slow and affected by problems
due to the conversion of TAC to BUFR. The following figure (courtesy of ECMWF) shows that in
July 2018 only 41% of radiosonde BUFR data was compliant with B/C regulations
(7% low resolution + 34% high-resolution), while 33% of data was reformatted from TEMP
and not usable by NWP centres.

In November 2018 the problem management for upper-air BUFR reports started with the aim
of resolving issues concerning the conversion of TAC data to BUFR. The management of the
issues was assigned to the Global Information System Centres (GISCs) leveraging on their
operational activity of GISC watch and their well-established processes of incident
management. The activity makes use of the incident management tool used for the GISC
watch and provided by GISC Brasilia and was established with circular letter
31922/2018/0BS/WIS/DRMM/BUFR.
Starting in January 2019, the issues regarding upper-air BUFR data were entered in the
system and assigned to the GISC responsible for the area of the observations.
The following figure (courtesy of ECMWF) shows the situation in December 2019, after one
year of the implementation of the incident management process. The percentage of radiosonde
BUFR observations compliant with the regulations has jumped to 69% (from 41% the previous
year) and the percentage of reformatted BUFR data has decreased to 15%. However, there is
still a significant percentage (25%) of low-resolution data.
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Decision 8 (INFCOM-1)
Preserving the radio-frequency spectrum for meteorological and related
environmental activities
The Commission for Observation, Infrastructure and Information Systems,
Recalling Resolution 42 (Cg-18) – Radio frequencies for meteorological and related environmental
activities,
Recognizing the requirement for the Infrastructure Commission to pursue the continuous
review of regulatory and technical matters related to radio frequencies for operational and
research meteorological and related environmental activities and to prepare guidance and
information for National Meteorological and Hydrological Services in coordination with other
technical commissions, especially the Infrastructure Commission standing committee responsible
for methods of observations, measurements and instrumentation, and in liaison with other
relevant international bodies, in particular the Coordination Group for Meteorological Satellites,
Recognizing further the successful and effective approach of the Steering Group on RadioFrequency Coordination (SG-RFC) in the four previous World Radiocommunication Conferences
(WRC-07, WRC-12, WRC-15 and WRC-23),
Noting that SG-RFC discussed and agreed on a preliminary WMO position on the World
Radiocommunication Conference 2023 (WRC-23) agenda during its annual meeting, held in
Darmstadt, Germany, from 11 to 13 February 2020, as contained in the annex to the present
decision,
Noting further that the work of SG-RFC will be continued by the Expert Team on RadioFrequency Coordination (ET-RFC) established under the Standing Committee on Earth
Observing Systems and Monitoring Networks (SC-ON),
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Decides to endorse the preliminary WMO position on the WRC-23 agenda, as contained in the
annex to the present decision.
__________
Decision justification: Resolution 42 (Cg-18).

Annex to Decision 8 (INFCOM-1)
Preliminary WMO Position on the
World Radiocommunication Conference 2023 (WRC-23) Agenda
INTRODUCTION
WMO Members through their National Meteorological and Hydrological Services (NMHSs) and
supporting agencies, including operators of space-based observing systems, make available a
wide range of essential services to observe weather, water, climate and related environmental
events.
The information gathered through these observations is vital for the global community and
contributes to ensuring safety of life and property and in the longer term to implementing
global development agendas, such as the 2030 Agenda for Sustainable Development, the Paris
Climate Agreement and the Sendai Framework for Disaster Risk Reduction 5.
The observing networks provided by WMO Members form the backbone of the WMO Integrated
Global Observing System (WIGOS) and are critically dependent on the use of radiofrequencies
for the sensing and dissemination of data and information.
In this context, Resolution 673 of the International Telecommunication Union (ITU) World
Radiocommunication Conference (Geneva, 2012) observes that:
•

Earth observation data are essential for monitoring and predicting climate changes,
for disaster prediction, monitoring and mitigation, for increasing the understanding,
modelling and verification of all aspects of climate change, and for related
policymaking;

•

many observations are performed over the entire world which require spectrumrelated issues to be considered on a worldwide basis;

•

Earth observations are performed for the benefit of the whole international
community and the data are generally made available at no cost;

and resolves to:

5

•

continue to recognize that the use of spectrum by Earth observation applications has
a considerable societal and economic value;

•

urge administrations to take into account Earth observation radio-frequency
requirements and in particular protection of the Earth observation systems in the
related frequency bands;

See https://public.wmo.int/en/our-mandate/what-we-do/wmo-contributing-sustainable-developmentgoals-sdgs.
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•

encourage administrations to consider the importance of the use and availability of
spectrum for Earth observation applications prior to taking decisions that would
negatively impact the operation of these applications.

The development of new, mass-market and value-added radio applications is putting increasing
pressure on the frequency bands used for meteorological purposes.
This presents potential risks of limiting meteorological and other related applications, but also
opportunities for enhancing observations.
WMO remains committed to working with ITU towards optimizing the use of the radio-frequency
spectrum for the benefit of the global community.
This document reflects the preliminary WMO position on the agenda of the World Radiocommunication Conference 2023 (WRC-23)6.
GENERAL COMMENTS
WIGOS comprises components that make use of a wide number of different radio applications
and services, some of which may be affected by WRC-23 decisions.
Space-borne sensing of the Earth’s surface and atmosphere has an essential and increasing
importance in operational and research meteorology, in particular for mitigating the impact of
weather, water and climate-related disasters, and in the scientific understanding, monitoring
and prediction of climate change and its impacts.
The impressive progress made in recent years in weather, water and climate analysis and
forecasts, including warnings for dangerous weather phenomena (heavy rain, storms,
cyclones) that affect all populations and economies, is to a great extent attributable to spaceborne observations and their assimilation in numerical models.
2.1

Space-based Observations

Space-borne passive sensing for meteorological applications is performed in bands allocated to
the Earth exploration-satellite (passive) and meteorological-satellite services. Passive sensing
requires the measurement of naturally occurring radiation, usually of very low power levels,
which contains essential information on the physical process under investigation.
The relevant frequency bands are determined by fixed physical properties (molecular resonance)
that cannot hence be changed or ignored, nor can these physical properties be duplicated in
other bands. Therefore, these frequency bands are an important natural resource. Even low
levels of interference received by a passive sensor may degrade its data. In addition, in most
cases these sensors cannot discriminate between natural and man-made radiation.
For passive sensing bands shared with active services, the situation is becoming increasingly
critical with an increased density of terrestrial active devices and serious cases of interference
already being reported.
In the more critical passive sensing frequency bands, RR No. 5.3407 stating that “all emissions
are prohibited” enables in principle passive services to deploy and operate their systems with
the highest reliability. However, experience has shown that in some cases this protection
appears to be insufficient due to unregulated and potentially mass-market short-range devices
6
7

Resolution 811 (WRC-19) “Agenda for the 2023 World Radiocommunication Conference”
Footnote No. 5.340 of the Table of Frequency Allocations in the international Radio Regulations.
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allowed nationally to operate in these bands or unwanted emissions from improperly regulated
adjacent bands. Several geophysical parameters contribute, at varying levels, to natural
emissions, which can be observed at a given frequency which presents unique properties.
Therefore, measurements at several frequencies in the microwave spectrum must be made
simultaneously in order to isolate and to retrieve each individual contribution, and to extract the
parameters of interest from the given set of measurements.
Consequently, interference that could impact a given “passive” frequency band could thus have
an impact on the overall measurement of a given atmospheric component.
Each passive frequency band cannot hence be considered on its own but should be seen as a
complementary component of a complete space-borne passive sensing system. Current scientific
and meteorological-satellite payloads are not dedicated to one given band but include many
different instruments performing measurements in the entire set of passive bands.
It should also be noted that full global data coverage is of particular importance for most
weather, water and climate applications and services.
Space-borne active sensing, performed by altimeters, rain and cloud radars, scatterometers
and Synthetic Aperture Radars8 provides meteorological and climatology activities with
important information on the state of the ocean, ice and land surfaces and atmospheric
phenomena.
Also, of great importance is the availability of sufficient and well-protected Earth exploration
and meteorological-satellite services radio-frequency spectrum for telemetry/telecommand as
well as for satellite downlink of the collected data.
2.2

Surface-based and in situ Observations

In addition, meteorological radars and wind profiler radars are important surface-based
instruments in the meteorological observation processes. Radar data are input to nowcasting
and to the numerical weather prediction models for short-term and medium-term forecasting.
There are currently about one hundred wind-profiler radars and several hundred meteorological
radars worldwide that perform wind and precipitation measurements respectively and play a
crucial role in the immediate meteorological and hydrological alert processes. Meteorological
radar networks represent the main line of defence in a disaster warning strategy against loss of
life and property in flash flood or severe storm events, such as in several recent dramatic cases.
Meteorological aids systems, mainly radiosondes, are the main source of atmospheric in situ
measurements with high vertical resolution (temperature, relative humidity and wind speed) to
provide real-time vertical atmospheric profiles that are and will remain essential for operational
meteorology, including weather analysis prediction and warnings, as well as for climate
monitoring. In addition, these in situ measurements are essential for calibrating space-borne
remote sensing, in particular passive sensors.
The Eighteenth World Meteorological Congress (Geneva, June 2019), attended by 193 Member
countries, confirmed serious concern at the continuous threat to radio-frequency bands allocated
for meteorological and related environmental systems and adopted the Resolution 42 (Cg-18) —
Radio frequencies for meteorological and related environmental activities, in which all WMO
Member countries are urged to make all efforts to do their utmost to ensure the availability and
protection of suitable radio-frequency bands required for meteorological and related
environmental operations and research.

8

Synthetic Aperture Radars (SAR) provide complementary information, which is useful for flood disaster
management and many other applications.
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WMO Actions

The Eighteenth World Meteorological Congress (Geneva, June 2019) “… stresses that some
radio-frequency bands are a unique natural resource due to their special characteristics and
natural radiation enabling space-borne passive sensing of the atmosphere and Earth’s surface,
which deserve adequate allocation to the Earth exploration satellite service (passive) and
absolute protection from interference”, and “… expresses its serious concern at the continuing
threat to several radio-frequency bands allocated to the meteorological aids, meteorologicalsatellite, Earth-exploration satellite and radiolocation (weather and wind profiler radars) services
posed by the development of other radiocommunication services”.
The dependency of observing systems on radio-frequency management has long-term
ramifications on the sustainability and usability of essential climate variables and other
weather, water and climate-related observations that contribute to the Observations and
Monitoring pillar of the Global Framework for Climate Services (GFCS) as identified at the
Eighteenth World Meteorological Congress (Geneva, June 2019).
WMO PRELIMINARY POSITION ON WRC-23 AGENDA ITEMS
Among WRC-23 agenda items, 17 items or topics are related to frequency bands or issues of
prime interest or concern for meteorology and related fields:
Agenda item 1.2:

Identification of bands, including possible mobile service allocations, for
International Mobile Telecommunications (IMT)

Agenda item 1.3:

Primary allocation of the band 3 600-3 800 MHz to the mobile service
within Region 1

Agenda item 1.4:

High-altitude platform stations as IMT base stations (HIBS) in frequency
bands below 2.7 GHz

Agenda item 1.6:

Regulatory provisions to facilitate radiocommunications for sub-orbital
vehicles

Agenda Item 1.10:

Possible new allocations for the aeronautical mobile service for the use of
non-safety aeronautical mobile applications in 15.4-15.7 GHz and 2222.21 GHz

Agenda item 1.12:

Possible new secondary allocation to the Earth exploration-satellite
service (active) around 45 MHz

Agenda item 1.13:

Upgrade of the space research service allocation to primary in the
frequency band 14.8-15.35 GHz

Agenda item 1.14:

Possible adjustments of the existing or possible new allocation to the
EESS (passive) in 231.5-252 GHz

Agenda item 1.16:

Use of the frequency bands 17.7-18.6 GHz (s-E), 18.8-19.3 GHz (s-E),
19.7-20.2 GHz (s-E), 27.5-29.1 GHz (E-s) and 29.5-30 GHz (E-s) by
Earth stations in motion (ESIMs)

Agenda item 1.17:

Regulatory actions for the provision of intersatellite links in specific
frequency bands
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Agenda Item 1.18:

Potential new allocations to the MSS in the frequency bands 1695-1710
MHz, 2010-2025 MHz, 3300-3316 MHz and 3385-3400 MHz for future
narrowband MSS systems

Agenda item 7:

Satellite regulatory procedures

Agenda item 9.1(a):

Appropriate recognition and protection in the Radio Regulations for space
weather sensors, without placing additional constraints on incumbent
services

Agenda item 9.1(b):

Amateur service and amateur-satellite service allocations in 1 240-1 300
MHz

Agenda item 9.1(c):

Study use of IMT for fixed wireless access in bands allocated to the fixed
service

Agenda item 9.1(d):

Protection of EESS (passive) in the frequency band 36-37 GHz from nonGSO FSS space stations

Agenda item 10:

Preliminary agenda for WRC-27

3.1

Agenda item 1.2

“to consider identification of the frequency bands 3 300-3 400 MHz, 3 600 3 800 MHz, 6 4257° 025 MHz, 7 025-7 125 MHz and 10.0-10.5 GHz for International Mobile Telecommunications
(IMT), including possible additional allocations to the mobile service on a primary basis, in
accordance with Resolution 245 (WRC-19)”
Footnote No 5.458 indicates that administrations should bear in mind the needs of the Earth
exploration-satellite (passive) and space research (passive) services in their future planning of
the bands 6 425-7 075 MHz and 7 075-7 250 MHz as passive microwave sensor measurements
are carried out in these frequency bands. The WMO OSCAR database9 lists some existing and
planned satellite missions that include operation of a passive sensor in these bands.
Similarly, the WMO OSCAR database lists numerous existing and planned satellite missions that
include the operation of a passive sensor in the 10.6-10.7 GHz frequency range. WMO
recognizes that a 100 MHz guard-band exists between the EESS (passive) frequency band and
the 10.0-10.5 GHz frequency band proposed for IMT but stresses the fact that IMT studies in
other frequency bands have shown that guard-bands alone do not necessarily ensure protection
of the EESS (passive).
In addition, the potential identification of the 10.0-10.5 GHz band for IMT could result in
interference to EESS (active) at 10-10.4 GHz.
The above-mentioned potential interference issues require study in the ITU-R under this
agenda item.
The possible impact on the FSS (space-to-Earth) and the use of commercial communication
satellites for the distribution of meteorological data above 3.8 GHz could also be a concern.
Working Party 5D is the responsible group for studies with Working Party 7C contributing to
the studies with regard to the EESS (passive) and EESS (active).

99

See http://oscar.wmo.int/space.

188

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

WMO Position on WRC-23 agenda item 1.2
WMO is concerned regarding:

3.2

-

the protection of EESS (passive) and SRS (passive) in the 6 425-7 075 MHz and 7 0757 250 MHz frequency bands,

-

the protection of EESS (passive) and SRS (passive) in the 10.6-10.7 GHz frequency band
from unwanted emissions from IMT, operating within the 10.0-10.5 GHz band. WMO
supports studies to determine the necessary limits to protect passive sensing operations
in 10.6-10.7 GHz,

-

the protection of EESS (active) in the band 10-10.4 GHz,

-

the possible impact on future usage of the band 3.8-4.2 GHz used for the distribution of
meteorological data.
Agenda item 1.3

“to consider primary allocation of the band 3 600-3 800 MHz to mobile service within Region 1
and take appropriate regulatory actions, in accordance with Resolution 246 (WRC-19)”
The possible impact on the FSS (space-to-Earth) and the use of commercial communication
satellites for the distribution of meteorological data above 3.8 GHz could be a concern.
WMO Position on WRC-23 agenda item 1.3
WMO is concerned regarding the possible impact on future usage of the band 3.8-4.2 GHz
used for the distribution of meteorological data.
3.3

Agenda item 1.4

“to consider, in accordance with Resolution 247 (WRC-19), the use of high-altitude platform
stations as IMT base stations (HIBS) in the mobile service in certain frequency bands below
2.7 GHz already identified for IMT, on a global or regional level”
Operational experience of at least one WMO Member shows that ground-based broadband
wireless base stations operating below 2690 MHz can cause interference to meteorological
radars operating above 2700 MHz. The interference was due to unwanted emissions falling into
the radar band and not due to the radar receiver selectivity extending into the broadband
wireless band. Interference mitigation could only be achieved through reducing the broadband
wireless base station out-of-band emissions. This WRC-23 agenda item considers operation of
broadband wireless base stations on airborne platforms, which will place a potential source of
unwanted emissions in and near the radar antenna main beam, increasing the antenna gain in
the interference path by as much as 35 dB relative to the above-mentioned real interference
cases.
Additionally, directly adjacent to one of the proposed bands is the 2690-2700 MHz in which
EESS (passive) allocation subject to 5.340 and the use or future use of this frequency band will
need to be assessed.
Finally, studies carried out in Europe (ECC Report 309) conclude that interference can occur in
the MetSat allocation in the adjacent band (1675-1710 MHz) if the band 1710-1855 MHz,
already identified for IMT, is used for UAV communications without additional conditions (tighter
unwanted emissions limits). Similar potential impacts can be expected from HIBS and protection
of MetSat service in the 1675-1710 MHz band needs then to be ensured.
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Working Party 5D is the responsible group for conducting studies, with Working Party 5B
contributing to the studies with regard to meteorological radar, Working Party 7C contributing
to the studies with regard to EESS (passive) and Working Party 7B contributing to the studies
with regard to MetSat service.
WMO Position on WRC-23 agenda item 1.4
WMO is of the opinion that studies must be conducted to specify the HIBS out-of-band
unwanted emissions to prevent interference:

3.4

-

to meteorological radars in the 2700-2900 MHz band from HIBS operated in the 25002690 MHz band,

-

to MetSat service in the 1675-1710 MHz from HIBS operated in the 1710-1885 MHz
band.
Agenda item 1.6

“to consider, in accordance with Resolution 772 (WRC-19), regulatory provisions to facilitate
radiocommunications for sub-orbital vehicles”
This agenda item addresses spectrum needs for sub-orbital vehicles that operate in both the
aeronautical and space domains, with communication requirements spanning both aviation and
satellite operations. While this agenda item does not permit changes to Article 5 of the Radio
Regulations (no changes to frequency allocations), other regulatory changes permitted under
this agenda item could affect regulatory provisions that are applicable to the meteorologicalsatellite (MetSat) and Earth exploration-satellite services (EESS) and could increase congestion
in the corresponding frequency bands.
It should be noted that sub-orbital vehicle technology may have the potential to support
missions of interest to WMO in the future.
Working Party 5B is the responsible group for studies, with Working Party 7B contributing to
the studies with regard to MetSat and EESS systems.
WMO Position on WRC-23 agenda item 1.6
WMO supports studies on the development of regulatory provisions to meet the requirements
of sub-orbital vehicle operations but would be opposed to provisions that have a negative impact
to current and future MetSat and EESS operations.
3.5

Agenda item 1.10

“to conduct studies on spectrum needs, coexistence with radiocommunication services and
regulatory measures for possible new allocations for the aeronautical mobile service for the use
of non-safety aeronautical mobile applications, in accordance with Resolution 430 (WRC-19);”
This agenda item considers allocation changes to allow non-safety aeronautical mobile
operations for air-to-air, air-to-ground and ground-to-air communications. The frequency band
15.4-15.7 GHz is under consideration for a new aeronautical mobile allocation whereas
removal of the “except aeronautical mobile” restriction is being considered for the 22-22.21
GHz frequency band.
The 22-22.21 GHz frequency band under consideration is adjacent to the band 22.21-22.5 GHz
allocated to the EESS (passive).
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It has also to be noted that the 15.4-15.7 GHz frequency band is adjacent to the band 15.3515.4 GHz (footnote RR No 5.340) where the use or future use of this frequency band will be
assessed.
Adjacent band studies are required to ensure protection of these EESS (passive) frequency
bands.
Working Party 5B is the responsible group for studies, with Working Party 7C contributing to
the studies with regard to EESS (passive) systems.
WMO Position on WRC-23 agenda item 1.10
WMO supports studies to ensure protection of the EESS (passive) in the adjacent frequency
band 22.21-22.5 GHz and possibly the 15.35-15.4 GHz band when its usage will have been
assessed.
3.6

Agenda item 1.12

“to conduct, and complete in time for WRC-23, studies for a possible new secondary allocation
to the Earth exploration-satellite (active) service for space-borne radar sounders within the
range of frequencies around 45 MHz, taking into account the protection of incumbent services,
including in adjacent bands, in accordance with Resolution 656 (Rev. WRC-19)”
This agenda was originally developed and placed on the WRC-23 Preliminary Agenda by
WRC-15. WRC-19 reviewed the status of the work and retained the item on the final WRC-23
agenda to consider a secondary allocation to the EESS (active) around 45 MHz.
This agenda item is of interest to WMO to, on the one hand, ensure protection of oceanographic
radars operating in 41.015-42 MHz and 42.5-44 MHz under RR 5.161A and, on the other hand,
consider the future use of this EESS (active) allocations for meteorological/climate purposes.
Working Party 7C is the responsible group for studies, with Working Party 5B contributing to
the studies with regard to oceanographic radars.
WMO Position on WRC-23 agenda item 1.12
WMO supports completion of studies to ensure compatibility of incumbent radio services with a
view to creating secondary allocation to the EESS (active) at WRC-23.
3.7

Agenda item 1.13

“to consider a possible upgrade of the allocation of the frequency band 14.8-15.35 GHz to the
space research service, in accordance with Resolution 661 (WRC-19)”
Agenda Item 1.13 calls for consideration of upgrading the existing space research service (SRS)
secondary allocation in 14.8-15.35 GHz to primary status. A primary allocation to the EESS
(passive) exists in the adjacent band 15.35-15.4 GHz but its use or future use in this frequency
band will be assessed. According to the results of this future assessment, compatibility studies
may be required to ensure unwanted emissions from future SRS systems do not impact the
EESS (passive) service in the adjacent frequency band.
Working Party 7B is the responsible group for studies, with Working Party 7C contributing to
the studies with regard to ESSS (passive).
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WMO Position on WRC-23 agenda item 1.13
WMO is not opposed to the upgrading the existing space research service (SRS) secondary
allocation in 14.8-15.35 GHz to primary status. Compatibility studies may be required with EESS
(passive) when its usage will have been assessed in the 15.35-15.4 GHz frequency band.
3.8

Agenda item 1.14

“to review and consider possible adjustments of the existing or possible new primary frequency
allocations to EESS (passive) in the frequency range 231.5-252 GHz, to ensure alignment with
more up-to-date remote sensing observation requirements, in accordance with Resolution 662
(WRC-19)”
This WRC-23 Agenda item was initiated by MetSat operators with the goal of better aligning or
adding possible new allocations to the EESS (passive) in the 231.5-252 GHz frequency range
with passive sensor design requirements. The allocations to the EESS (passive) were created
20 years ago at a time when operational requirements were unclear. Realigning the allocations
will result in better protection of future MetSat operations within the 231.5-252 GHz frequency
range.
Working Party 7C is the responsible group for conducting studies.
WMO Position on WRC-23 agenda item 1.14
WMO supports conducting studies to align or add possible new allocations to the EESS (passive)
in 231.5-252 GHz with current operational requirements.
3.9

Agenda item 1.16

“to study and develop technical, operational and regulatory measures, as appropriate, to
facilitate the use of the frequency bands 17.7-18.6 GHz and 18.8-19.3 GHz and 19.7-20.2 GHz
(space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by non-GSO FSS Earth
stations in motion, while ensuring due protection of existing services in those frequency bands,
in accordance with Resolution 173 (WRC-19)”
This agenda item calls for the study and development of technical, operational and regulatory
measures to facilitate the use of several frequency bands by non-GSO fixed satellite service
(FSS) Earth stations in motion (ESIMs). This agenda item includes consideration of frequency
bands for ESIM operation adjacent to the 18.6-18.8 GHz frequency band used for passive
sensing, as well as potential ESIM operation in the 28.5-30 GHz where a secondary allocation
to the EESS exists for transmission of data.
The frequency band 17.7-18.6 GHz is also overlapping with GSO MetSat allocation 18-18.3
GHz (ITU Region 2) and 18.1-18.4 GHz (ITU Regions 1 and 3) in accordance with footnote RR
No 5.519.
With regard to the frequency band 18.6-18.8 GHz, it is unclear if changes to the FSS (spaceto-Earth direction) are planned to support ESIM operations and whether those potential
changes may potentially have an impact on the EESS (passive). The work on this issue must
be followed to determine if in-depth studies are required to ensure the protection of the EESS
(passive).
It should be noted that ITU-R Working Party 7C is currently addressing existing interference
received by EESS (passive) sensors in the 18.6-18.8 GHz band.
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With regard to ESIMS operation in the 28.5-30 GHz frequency range, Resolution 173 states
that no additional constraints should be imposed on the EESS. However, the EESS allocation is
secondary whereas the FSS allocation is primary. It is unclear at this stage how the no
constraints to the EESS can be ensured without contravening a basic principle of the Radio
Regulations.
Working Party 4A is the responsible group for studies, with Working Party 7B contributing with
regard to the EESS in 28.5-30 GHz. Working Party 7C is not listed but should also be a
contributing working group with regard to EESS (passive) in 18.6-18.8 GHz.
WMO Position on WRC-23 agenda item 1.16
WMO supports studies to ensure non-GSO FSS ESIM deployment will ensure the protection of
co-frequency band MetSat allocation and that in the frequency bands adjacent to 18.6-18.8
GHz will not result in increased adjacent band interference to EESS (passive) operations.

3.10

Agenda item 1.17

“to determine and carry out, on the basis of the ITU-R studies in accordance with
Resolution 773 (WRC-19), the appropriate regulatory actions for the provision of inter-satellite
links in specific frequency bands, or portions thereof, by adding an inter-satellite service
allocation where appropriate”
This agenda item calls for studies on provisions to allow satellite-to-satellite links to be
operated in several frequency bands allocated to the FSS (e.g. 11.7-12.7 GHz, 18.1-18.6 GHz,
18.8 20.2 GHz and 27.5-30 GHz).
The frequency band 18.1-18.6 GHz is overlapping with GSO MetSat allocation 18-18.3 GHz
(ITU Region 2) and 18.1-18.4 GHz (ITU Regions 1 and 3) in accordance with footnote RR
No 5.519.
Use of the frequency bands 18.1-18.6 GHz and 18.8-20.2 GHz would place the satellite–tosatellite operations adjacent to the 18.6-18.8 GHz frequency band, which is allocated to the
EESS (passive). While provisions were established at WRC-2000 and WRC-2003 to address
compatibility between the FSS and EESS (passive) in the band18.6-18.8 GHz, the basis of the
provisions did not take into account satellite-to-satellite links. Studies must be conducted to
ensure the proposed new satellite links will not result in increased interference to the EESS
(passive).
It should be noted that ITU-R Working Party 7C is currently addressing existing interference
received by EESS (passive) sensors in the 18.6-18.8 GHz band.
The frequency band 27.5-30 GHz is partly overlapping with secondary EESS (Earth-to-space)
28.5-30 GHz in accordance with footnote RR No 5.541. It is unclear at this stage whether
protecting this secondary allocation needs to be addressed.
Working Party 4A is the responsible group for studies. Working Party 7C is not listed but should
also be a contributing working group with regard to EESS (passive) in 18.6-18.8 GHz.
WMO Position on WRC-23 agenda item 1.17
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WMO supports studies to ensure FSS satellite-to-satellite links will ensure the protection of
co-frequency band MetSat allocation and that in the frequency bands adjacent to 18.6-18.8
GHz will not result in increased adjacent band interference to EESS (passive) operations.
In this respect, WMO is of the opinion that Working Party 7C should be listed as a contributing
group under Agenda Item 1.17.
3.11

Agenda item 1.18

“to consider studies relating to spectrum needs and potential new allocations to the mobilesatellite service for future development of narrowband mobile-satellite systems, in accordance
with Resolution 248 (WRC-19)”
This agenda item initiates studies for consideration of new allocations to the mobile-satellite
service in several frequency bands, including consideration of the frequency band 1695-1710
MHz (in Region 2 only). The frequency band 1695-1710 MHz is allocated to the MetSat service
and is primarily used for non-GSO MetSat data downlinks to Earth stations around the world.
The protection of the EESS (Earth-to-space and space-to-space) and Space Research (Earthto-space and space-to-space) in adjacent band 2025-2110 MHz also needs to be ensured.
Working Party 4C is the responsible group for studies, with Working Party 7B contributing with
regard to the MetSat service.
WMO Position on WRC-23 agenda item 1.18
WMO supports compatibility studies to ensure protection of current and future MetSat
operations in the band 1695-1710 MHz as well as the operations of EESS (Earth-to-space and
space-to-space) and Space Research (Earth-to-space and space-to-space) in the adjacent
band 2025-2110 MHz.
3.12

Agenda item 7

“to consider possible changes, and other options, in response to Resolution 86 (Rev. Marrakesh,
2002) of the Plenipotentiary Conference, an advance publication, coordination, notification and
recording procedures for frequency assignments pertaining to satellite networks, in accordance
with Resolution 86 (Rev. WRC-07), in order to facilitate rational, efficient and economical use of
radio frequencies and any associated orbits, including the geostationary satellite orbit”.
This standing agenda item deals with any possible changes to the Radio Regulations affecting
the advance publication, coordination, notification and recording of satellite networks and
requires WMO consideration.
Working Party 4A is the responsible group for conducting studies.
WMO Position on WRC-23 agenda item 7
WMO does not support changes to the Radio Regulations that would impose unnecessary
constraints on MetSat and EESS systems. WMO will follow the development of Agenda Item 7
issues as they are identified and studied.
3.13

Agenda item 9.1, Topic (a)

“In accordance with Resolution 657 (Rev. WRC-19), review the results of studies relating to
the technical and operational characteristics, spectrum requirements and appropriate radio
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service designations for space weather sensors with a view to describing appropriate
recognition and protection in the Radio Regulations without placing additional constraints on
incumbent services”
Work began in the ITU-R and WMO in 2014 to determine the radio spectrum requirements for
space weather sensors that use the radio spectrum for acquiring data. WRC-2015 placed an
item on the Preliminary Agenda of WRC-23 calling for regulatory changes to provide protection
to space weather sensors that use radio spectrum. WRC-19 reviewed the work on the topic
and included the issue on the WRC-23 agenda as a topic under Agenda item 9.1 and placed a
subsequent item of the Preliminary Agenda for WRC-27 to resolve any remaining regulatory
issues.
Space weather sensors that use the radio spectrum currently do not have any regulatory
protection in the radio regulations. It is of vital importance to WMO Members that this effort be
completed to ensure protection of sensor operations in the future.
Under WRC-23 Agenda item 9.1 Topic (a), the following issues need to be completed for
consideration by WRC-23:
Determine the appropriate radiocommunication service or services that these
sensors should fall under;
Conduct sharing studies with incumbent systems operating in frequency bands used
by space weather sensors with the objective of determining potential regulatory
provisions that can be provided to receive-only operational space weather sensors
for their appropriate recognition in the Radio Regulations, while not placing
additional constraints on incumbent services;
Develop potential solutions to describe in the Radio Regulations, Articles 1 and 4,
and/or as a WRC resolution, if deemed appropriate, space weather sensor systems
and their corresponding usage, as well as protection requirements for receive-only
space weather sensors.
Working Party 7C is the responsible group for conducting studies.
WMO Position on WRC-23 agenda item 9.1 Topic (a)
WMO supports ensuring the protection of space weather sensors that use radio spectrum and
will contribute to the corresponding studies.
3.14

Agenda item 9.1. Topic (b)

“Studies on technical and operational measures to be applied in the frequency band 1 240-1
300 MHz to ensure the protection of the radionavigation-satellite service (space-to-Earth);”
Topic (b) under Agenda Item 9.1 calls for studies on technical and operational measures to be
applied in the frequency band 1 240-1 300 MHz to ensure the protection of the radionavigationsatellite service (space-to-Earth).
Wind profiler radars are operating in the band 1270-1295 MHz in accordance with Resolution 217
(WRC-97).
Working Parties 4C and 5A are jointly responsible for conducting studies.
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WMO Position on WRC-23 agenda item 9.1 Topic (b)
WMO will monitor and, if necessary, contribute to the work on this topic to ensure that wind
profiler radar will not be affected.
3.15

Agenda item 9.1. Topic (c)

“Study the use of International Mobile Telecommunication systems for fixed wireless
broadband in the frequency bands allocated to the fixed services on primary basis, in
accordance with Resolution 175 (WRC-19);”
Topic (c) under Agenda Item 9.1 calls for studies on the use of existing frequency bands
allocated to the fixed service. As an issue under Agenda item 9.1 no regulatory changes can be
made but other changes to the Radio Regulations may be accomplished. This item is of concern
since any frequency band allocated to the fixed service is open for consideration and has hence
the potential to change coexistence conditions for services allocated in-band or adjacent to
frequency bands allocated to the fixed service.
This agenda item could then affect a number of meteorological applications including EESS,
MetSat and MetAids frequency bands either in-band or adjacent frequency bands. It needs to be
stressed that this also includes a number of EESS (passive) bands in which footnote RR
No 5.340 applies.
Working Parties 5A and 5C are jointly responsible for conducting studies with Working Parties
7B and 7C contributing.
WMO Position on WRC-19 agenda item 9.1 Topic (c)
WMO is concerned about this Topic c) under Agenda item 9.1 that is very broad in scope and
could hence potentially affect many meteorological operations and applications, including
EESS (passive) under RR No 5.340.
WMO will monitor the work on this topic and contribute as necessary.
3.16

Agenda item 9.1. Topic (d)

“Protection of EESS (passive) in the frequency band 36-37 GHz from non-GSO FSS space
stations”;
Under studies considered for WRC-19 Agenda item 1.6, a preliminary study on the protection
of EESS (passive) sensors operating in the band 36-37 GHz from non-GSO FSS space stations
in the band 37.5-38 GHz was submitted to the ITU-R. This preliminary study indicated that it
may be necessary to apply to FSS non-GSO space stations an unwanted e.i.r.p. of −34 dBW/
100 MHz, for all angles greater than 71.4 degrees from nadir. In addition, interference into the
cold calibration channel of the EESS (passive) sensor operating in the frequency band 36-37
GHz was not studied.
On this basis, WRC-19 invited ITU-R to conduct further study of this topic and develop
recommendations and/or reports, as appropriate, and report back to WRC-23 to take action, if
necessary. Furthermore, WRC-19 agreed that modifications to Resolution 750 (Rev WRC-19)
should not be considered under these studies since the frequency band 36-37 GHz is not
referenced in No. 5.340.
Working Party 7C is the responsible group for conducting studies.
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WMO Position on WRC-23 agenda item 9.1 Topic (d)
WMO supports studies to further evaluate the impact of non-GSO FSS operations in the
band 37.5-38 GHz on EESS (passive) sensors in the band 36-37 GHz, in particular the
interference impact on the cold-sky calibration of passive sensors.
3.17

Agenda item 10

“to recommend to the Council, items for inclusion in the Agenda for the next WRC, and to give
its views on the preliminary agenda for the subsequent conference and on possible agenda
items for future conferences, in accordance with Article 7 of the Convention,
(Resolution 810 (WRC-15)).”
WRC-19 established the Preliminary Agenda for WRC-27. The preliminary agenda will be
reconsidered at WRC-23 where each preliminary agenda item will be evaluated for inclusion in
the final WRC-27 agenda.
The current WRC-27 preliminary agenda has several items of interest and/or concern to WMO:
•

Preliminary Agenda item 2.1- to consider, in accordance with Resolution 663
(WRC-19), additional spectrum allocations to the radiolocation service on a coprimary basis in the frequency band 231.5-275 GHz and identification for
radiolocation applications in frequency bands in the range 275-700 GHz for
millimetre and sub-millimetre wave imaging systems;
The frequency ranges specified in this agenda item overlap some frequency bands
allocated to, or identified for use by, the EESS (passive). Protection of the EESS
(passive) must be ensured.

•

Preliminary Agenda item 2.2 - study and develop technical, operational and
regulatory measures, as appropriate, to facilitate the use of the frequency bands
37.5-39.5 GHz (space-to-Earth), 40.5-42.5 GHz (space-to-Earth), 47.2-50.2 GHz
(Earth-to-space) and 50.4-51.4 GHz (Earth-to-space) by aeronautical and maritime
Earth stations in motion communicating with geostationary space stations in the
fixed-satellite service, in accordance with Resolution 176 (WRC-19);
This preliminary agenda item considers regulatory provisions to facilitate
deployment of Earth stations in motion (ESIMs) operating in the fixed satellite
service. This preliminary agenda item introduces a potential for increased
interference to the EESS (passive) in the 50.2-50.4 GHz frequency band.

•

Preliminary Agenda Item 2.5- the conditions for the use of the 71-76 GHz and
81-86 GHz frequency bands by stations in the satellite services to ensure
compatibility with passive services in accordance with Resolution 776 (WRC-19);
This preliminary agenda item calls for studies of regulatory provisions that could be
implemented to ensure protection of passive services including the EESS (passive)
in the frequency band 86-92 GHz, from satellite operations in 71-76 GHz and 81-86
GHz. The protection of the EESS (passive) in 86-92 GHz through implementation of
mandatory limits in Resolution 750 (WRC-19) is a priority for WMO.

•

Preliminary Agenda item 2.6- to consider regulatory provisions for appropriate
recognition of space weather sensors and their protection in the Radio Regulations,
taking into account the results of ITU-R studies reported to WRC-23 under agenda
item 9.1 and its corresponding Resolution 657 (Rev. WRC-19);
This preliminary agenda item is intended as a follow-on to WRC-23 Agenda
Item 9.1, Topic A. Under Agenda Item Topic A, regulatory changes are not
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permitted. This follow-on preliminary agenda item for WRC-27 will address any
required regulatory changes.
•

Preliminary Agenda item 2.7- to consider the development of regulatory
provisions for non-geostationary fixed-satellite system feeder links in the frequency
bands 71-76 GHz (space-to-Earth and proposed new Earth-to-space) and 81-86
GHz (Earth-to-space), in accordance with Resolution 178 (WRC-19);
This preliminary agenda item is related to the same topic covered under Preliminary
Agenda item 2.5. This agenda item calls for studies to address the protection of the
EESS (passive) in the 86-92 GHz frequency band. The protection of the EESS
(passive) in 86-92 GHz through implementation of mandatory limits in
Resolution 750 (WRC-19) is a priority for WMO. From a WMO perspective, either
Preliminary Agenda item 2.5 or this agenda item should be retained, but both are
not needed to address WMO concerns.

•

Preliminary Agenda item 2.11- to consider a new EESS (Earth-to-space)
allocation in the frequency band 22.55-23.15 GHz, in accordance with
Resolution 664 (WRC-19);
This preliminary agenda item calls for consideration of creating a new EESS (Earthto-space) allocation in the frequency band 22.55-23.15 GHz, frequency band to be
paired with the existing 25.5-27 GHz (space-to-Earth) EESS frequency allocation.
The creation of the new allocation to the EESS would benefit WMO interests.

•

Preliminary Agenda item 2.13- to consider a possible worldwide allocation to the
mobile-satellite service for the future development of narrowband mobile-satellite
systems in frequency bands between the range 1.5-5 GHz, in accordance with
Resolution 248 (WRC-19),
This preliminary agenda item appears to be a duplicate of Agenda item 1.18 on the
WRC-23 agenda. The reason for inclusion on the WRC-27 preliminary agenda is
unclear.
See WRC-23 Agenda item 1.18 for discussion and WMO position.

WMO Position on WRC-23 agenda item 10
WMO supports studies on the WRC-27 preliminary agenda items to ensure meteorological
interests are protected. If work in the ITU-R is conducted on any of the WRC-27 preliminary
agenda items during the preparatory period for WRC-23 WMO will contribute to ensure WMO
interests are protected.

Decision 9 (INFCOM-1)
Space-based observations and the review of WMO data policies and practices
The Commission for Observation, Infrastructure and Information Systems decides to
endorse the following way forward, reflecting the growing role of space-based observations in
the review of WMO data policies and practices:
(1)

To task the Expert Team on Space Systems and Utilization (ET-SSU) and the Joint
Expert Team on Earth Observing Systems Design and Evolution (JET-EOSDE),
supported by the Secretariat, to provide a position paper on baseline requirements
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for global numerical weather prediction (NWP) as requested by the Coordination
Group for Meteorological Satellites at its forty-seventh session (CGMS-47) (CGMS
Action A47.02) in Sochi in 2019, underpinning WMO application areas, together with
the associated principles that should apply to basic satellite data generation and
distribution,
(2)

To finalize the position aper in consultation with satellite operators and users,
including the Global Operational Data Exchange for NWP (GODEX-NWP) group, the
WMO Data Conference, the WMO NWP Impact Workshop, and through the CGMS
working groups,

(3)

To present the updated position paper to INFCOM-1 Part III and to the Executive
Council at its seventy-third session (EC-73) for recommendation to the World
Meteorological Congress,

(4)

To submit the position paper, with an associated update to the CGMS Baseline,
developed together with CGMS Working Group III, for endorsement by CGMS at the
forty-ninth session of the CGMS Plenary, to be held in late spring/early summer
2021, noting that the CGMS Baseline forms the CGMS commitment to the spacebased WMO Integrated Global Observing System (WIGOS) responding to end-user
requirements expressed in WMO’s Rolling Review of Requirements (RRR) and to its
evolution as outlined in the Vision for WIGOS in 2040,

(5)

To present the position paper to the Committee on Earth Observation Satellites
(CEOS) Strategic Implementation Team in Spring 2021 for its consideration,

(6)

To request the Standing Committee on Earth Observing Systems and Monitoring
Networks (SC-ON) and the Joint Expert Team on Earth Observing System Design
and Evolution (JET-EOSDE), through the President of the Infrastructure
Commission, to integrate the updated CGMS Baseline into the revised draft WIGOS
Manual,

(7)

To request SC-ON to finalize the draft Manual on WIGOS, including the updated
CGMS Baseline, and to submit it to the World Meteorological Congress at its
extraordinary session in 2021 (Cg-Ext(2021)) for its approval.

_______
Decision justification:
(1)

Resolution 34 (Cg-18) – Global Basic Observing Network, which discusses the
Global Basic Observing Network (GBON), which is a subset of the surface-based
subsystem of WIGOS and is used in combination with the space-based subsystem
and other surface-based observing systems of WIGOS to contribute to meeting the
requirements of global NWP, including reanalysis in support of climate monitoring.

(2)

Decision 39 (EC-70) – Outcomes of the fourteenth session of the WMO Consultative
Meeting on High-level Policy on Satellite Matters, in which the Executive Council, by
recognizing that space-based observations are now playing and will continue to play
a critical role in the ability of all Members to deliver vital services to help save lives,
protect property and foster economic growth, thereby required that these
observations be addressed under policies for international data exchange.

(3)

Decision 38 (EC-70) – Development of a WMO position on critical satellite data, in
which the Executive Council requested the Commission for Basic Systems (CBS) to
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finalize the position paper which outlines, from the satellite user perspective, which
types of satellite data should be considered critical for the protection of life and
property.
(4)

While GBON only addresses the surface-based and in situ data contributing to
meeting the requirements of global NWP underpinning WMO applications, including
reanalysis in support of climate monitoring, a similar effort is required to establish
the necessary space-based data complementing GBON.

Decision 10 (INFCOM-1)
Rules of procedure for technical commissions
The Commission for Observation, Infrastructure and Information Systems decides:
(1)

To recall that the Executive Council, through Resolution 11 (EC-71) – Rules of Procedure
for the Constituent Bodies: (i) adopted the Rules of Procedure for Technical Commissions
(published as Rules of Procedure for Technical Commissions (WMO-No. 1240)), (ii)
requested the presidents of technical commissions to implement the aforementioned
Rules of Procedure for Technical Commissions and to provide feedback to the Council;
and (iii) tasked the Technical Coordination Committee (TCC) to keep them under review;

(2)

To note that the Executive Council, through Decision 4 (EC-72) – Follow up to the
Constituent Bodies Reform Task Force, requested the Policy Advisory Committee (PAC) to
review the process for the nomination of experts in the technical commissions and to
request the president and Management Group of the Infrastructure Commission to
provide all the necessary advice to the PAC to identify challenges and opportunities for
improvement;

(3)

To also note that the Council, through Decision 5 (EC-72) – WMO response to the COVID19 pandemic: (i) reaffirmed the importance of respecting and fully applying relevant
regulations and rules of procedure in the case of intergovernmental online meetings and
online meetings of other bodies; and (ii) requested the PAC to undertake an analysis of
the impacts of the COVID-19 pandemic on the Organization, including the implications for
the planning of sessions of constituent bodies and their working structures;

(4)

To request the president of the Infrastructure Commission, in coordination with the
president of the Services Commission, to bring to the attention of TCC any amendments
to the Rules of Procedure for Technical Commissions they deem necessary, including in
relation to the organization of online sessions, the selection and approval process of
consensual documents, and, following consultations with technical commission Members,
the procedures concerning technical expert nomination, selection and notification for
consideration and submission to the Executive Council.

_______
Decision justification:
Resolution 11 (EC-71),
Decision 4 (EC-72),
Decision 5 (EC-72).
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Decision 11 (INFCOM-1)
Coordination of the Infrastructure Commission with other bodies
The Commission for Observation, Infrastructure and Information Systems decides:
(1)

To task the Management Group of the Commission to submit at the forthcoming parallel
session of the Infrastructure Commission with the Services Commission (INFCOM-1(III)
and SERCOM-1(II)) analytical information on the relationships of the Infrastructure
Commission with other WMO bodies, with an initial analysis and proposed
recommendations for improvement;

(2)

On this basis, to request the president of the Infrastructure Commission, in consultation
with the President of the Services Commission, to provide to the Technical Coordination
Committee (TCC) a joint technical commission evaluation on the effectiveness of existing
coordination approaches and mechanisms for the delivery of the adopted work
programme, with recommended changes for their consideration;

(3)

To invite the Policy Advisory Committee (PAC) to include the effectiveness of coordination
among WMO bodies in its plan for the evaluation of the reform of WMO constituent
bodies and its follow-up (Decision 4 (EC-72) – Follow up to the Constituent Bodies
Reform Task Force).

_______
Decision justification:
The Executive Council, through Decision 2 (EC-72) – Consideration of the reports, highlighted
the different roles of WMO bodies – intergovernmental and non-intergovernmental – and the
importance of their coordination through information sharing and cooperation to better support
the Council in its decision-making on strategic issues; this coordination role is entrusted to
TCC, in which all WMO technical bodies and regional associations are represented.
Through Resolution 1 (EC-72) – Effective coordination between regional associations, technical
commissions and the Research Board, the Council also (i) decided on ways to strengthen the
coordination between technical commissions, the Research Board and the regional associations
through consultation on and sharing of workplans and information on areas for collaboration,
reciprocal invitations to meetings, consultative mechanisms involving management groups,
standing agenda items on coordination and participation of regional representatives in the
working structures of the technical commissions; and (ii) requested the presidents of technical
commissions to evaluate the effectiveness of the interaction and relationship between these
bodies at their sessions and to inform the Executive Council as needed.
Besides TCC, the Infrastructure Commission is represented, through the president, co-vicepresidents or chairs of standing committees, in the Research Board, Climate Coordination
Panel, Hydrological Coordination Panel, Capacity Development Panel and Joint WMOIntergovernmental Oceanographic Commission (IOC) Collaborative Board.
See also:
Resolution 35 (EC-70) – WMO Executive Council structures,
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Decision 4 (EC-72).

Decision 12 (INFCOM-1)
Engagement with the regional associations
The Commission for Observation, Infrastructure and Information Systems decides:
(1)

To request the president of the Commission, in consultation with the Management Group:
(a)

To consult and share the draft INFCOM workplan, before its approval, with the
presidents of the regional associations to ensure that it is aligned with the needs
and priorities of the regional associations and to ensure that the requirements for
implementation are considered in regional planning;

(b)

In consultation with the Permanent Representatives of Members to ensure
appropriate engagement of national hydrological services, regional hydrological
advisers and hydrological advisers in INFCOM activities, in particular through
consultation with the Hydrological Coordination Panel (HCP), and to ensure that
invitations to INFCOM sessions are extended to these advisers;

(c)

To ensure the active participation of regional representatives, including
representatives from regional centres, in the subsidiary bodies of the Commission,
including through ad hoc participation at Management Group, standing committee,
study group and expert team meetings, if necessary;

(d)

To contribute as needed to the Executive Council (EC) Task Force leading the
comprehensive review of the WMO regional concept and approaches, with a view to
facilitating links between the Commission and the regional associations;

(e)

To respond to requests for support from the regional associations concerning issues
relevant to Strategic Goal 2 and in line with WMO priorities and available resources;

(f)

To invite the presidents of the regional associations and the chair of the Research
Board to INFCOM sessions to improve relationships, interactions and working
mechanisms between their respective bodies;

(g)

To establish consultative mechanisms involving the management groups of the
technical commissions, regional associations and the Research Board to facilitate
coordination during the intersessional period on technical and operational matters;

(h)

To include a standing agenda item on evaluating the effectiveness of the working
mechanisms and coordination with the other WMO constituent bodies, identifying
improvements and informing the Executive Council as needed;

(2)

To urge the president of the Commission to consider participating in the regional
association sessions, and whenever physical participation is not possible, to consider
remote participation;

(3)

To invite the presidents of regional associations, with the support of the Secretariat:
(a)

To facilitate the participation of regional experts serving in their substructures in
the substructures of INFCOM;
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(b)

To promote the adoption of regional association substructures as much as possible
aligned with the substructure of INFCOM to ensure a more effective support of the
technical commissions for the regional associations.

_______
Decision justification:
The Executive Council, through Resolution 1 (EC-72) – Effective coordination between regional
associations, technical commissions and the Research Board, decided inter alia on ways to
strengthen coordination between technical commissions, the Research Board and the regional
associations through consultations on and sharing of workplans and information on areas for
collaboration, reciprocal invitations to meetings, consultative mechanisms involving
management groups, standing agenda items on coordination and the participation of regional
representatives in the working structures of the technical commissions.
The Executive Council, through Resolution 2 (EC-72) – Activities and working mechanisms of
the regional associations, decided to establish harmonized structures for the functioning of the
regional associations with due consideration of the regional characteristics and priorities of the
regions and available financial and human resources in alignment with the new constituent
bodies of the Organization by using similar taxonomy or designation of the subsidiary bodies of
the technical commissions that will exist during the entire intersessional period to promote
common approaches and better cross-regional cooperation. The Council also established an EC
task force to lead the comprehensive review of the WMO regional concept and approaches
according to the decision of Resolution 11 (Cg-18) — WMO reform – next phase and to submit
recommendations to EC-73 and to the World Meteorological Congress at its extraordinary
session in 2021 (Cg-Ext(2021)) for discussions, guidance and decisions.
See also:
Resolution 35 (EC-70) – WMO Executive Council structures,
Decision 2 (EC-72) – Consideration of the reports,
Decision 4 (EC-72) – Follow-up to the Constituent Bodies Reform Task Force.

DECISIONS ADOPTED IN PART III
Decision 13 (INFCOM-1)
Methods of work for conducting the session online
The Commission for Observation, Infrastructure and Information Systems decides to
adopt the methods of work for conducting the session online.
See the annex to the present decision.
_______
Decision justification: The present decision is based on Decision 1 (EC-72) – Methods of work
for online sessions of the Executive Council and has been adapted appropriately for the
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technical commissions as described in Decision 1 (INFCOM-1) – Methods of work for
conducting the session online.

Annex to Decision 13 (INFCOM-1)
Methods of work for conducting online sessions of the technical commissions
1.

Legal provisions

The Convention, General Regulations and the Rules of Procedure for the Technical
Commissions shall continue to apply in full, subject to consideration of any online practice that
would be exceptionally required to conduct the online session, as identified in the attached
table.
2.

Registration

2.1
Representatives of Members represented on the technical commissions, invited
observers and representatives of other WMO Members shall notify the Secretary-General of the
names of the persons who will participate in the session following the normal practice in
accordance with the General Regulations and Rules of Procedure for the Technical
Commissions.
2.2
Online registration will follow normal practice. Additional information is provided on the
INFCOM-1(III) website.
2.3
Guidance for identification of participants of online sessions is provided in the attached
table.
3.

Attendance and quorum

3.1
Attendance by members of the technical commissions, invited observers, and
representatives of WMO Members, shall be through a secured access to the videoconference.
3.2
The number of participants, besides the members of the technical commission,
simultaneously connected may be limited depending on the capacity of the selected
videoconference system.
3.3
Online attendance by principal delegates (or their alternates) shall be checked and
registered in each meeting of the session to ensure the quorum of the simple majority of
Members who are represented on the commission.
4.

Documents

4.1
Documents for the session will be made available and managed following normal
practice through the INFCOM-1(III) website.
4.2
To optimize discussions of documents in online sessions, members of the technical
commissions are encouraged to submit comments on documents to plenary@wmo.int prior to
the session, preferably one week before the opening of the session.
5.

Interventions
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5.1
During the online session, principal delegates or their alternates on their behalf shall be
provided with the opportunity to take the floor. Individual statements are normally limited to
three minutes.
5.2
Any member of the technical commissions wishing to take the floor should signal their
wish to speak or to raise a point of order using the videoconference system, as indicated in
INFCOM-1/INF. 1.
6.

Recording of sessions

Pursuant to Regulation 95(c), audio recordings of plenary meetings shall be made and
retained for record-keeping purposes.
7.

Decision-making

All decisions of the session should as far as possible be taken by consensus. Should
certain matters require substantive debate, the presiding officer may propose the
establishment of drafting groups, which will meet separately and report back to the plenary.
8.

Committees

All business shall be conducted in plenary except for committees that may be
established, which shall meet separately, through an online platform that will be specified. All
matters to be discussed by the committees shall be determined by the plenary.
9.

Languages

General Regulation 97 shall continue to apply, whereby interventions made shall be
interpreted into the other working languages of the session.
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Explanatory note on online practices in conducting online sessions of a Constituent Body

Procedure
Delegates registration and
credentials

Physical session
(a) Prior to a session of a constituent body
other than the Executive Council, each
Member concerned shall communicate to the
Secretary-General the names of the persons
composing its delegation to that body,
indicating which of these shall be regarded as
its principal delegate;
(b) Besides this communication, a letter giving
these particulars and otherwise conforming
with the provisions of the Convention and of
these Regulations and signed by, or on behalf
of, an appropriate governmental authority of
the Member shall be sent to the SecretaryGeneral or handed to the representative at the
session and shall be regarded as appropriate
credentials for the participation of the
individuals named therein in the session;
(c) The same procedure shall apply as regards
the credentials of observers representing nonMember countries;
(d) The credentials of observers representing
international organizations shall be signed by
the competent authority of the organization
concerned.

Reference
GR 20

Online session
Same
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Procedure
Delegates attendance and
identification

Physical session
In addition, online registration takes place
through the Event Registration System.
One nameplate per Member regardless of the
size of the delegation.
The number of participants simultaneously
present at the meetings is limited by the
capacity of the Salle Obasi. If the meeting
room proves to be insufficient to
accommodate all TC participants, the
Secretariat arranges for video broadcasting in
another room.

Reference

Online session
Specific naming convention will be determined
by the Secretariat to facilitate the online
participation of INFCOM participants as follows:
WMO Members: Principal Delegate(s),
Alternate(s), and Delegate(s)
Principal Delegate (Principal): Member
name/Principal/Surname
Alternate: Member name/Alternate/
Surname
Delegate: Member name/Delegate/
Surname
President, Vice-Presidents of WMO
President of WMO: President/WMO
Vice-Presidents of WMO: 1st VP/ WMO;
2nd VP/WMO; 3rd VP/WMO
Presidents and vice-presidents of technical
commissions, presidents and vice-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/RA I
(II, …, VI) for presidents (acting presidents)
Vice-presidents of regional associations:
VP/RA I (II, ...VI)
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Physical session

Reference
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Online session
Regional Hydrological Advisers: HA/RA I
(II, …, VI)
Invited Experts: Expert/Surname
Representatives of International
Organizations/Non-Members
Organization name/Surname
Non-Member name/Surname
WMO Secretariat
Secretariat/Surname
The number of participants simultaneously
connected to the session may be limited
depending on the capacity of the selected
videoconference system. Conference Officer
(system administrator) will optimize the number
of connections and capacity of the system.

Quorum

Presence of TC Members represented on the
technical commissions with voting rights
confirmed through registration and credentials.
Quorum of simple majority of TC Members is
established at the beginning of the session and
confirmed at each plenary meeting.
If a quorum is not obtained at a meeting, the
decisions, other than elections, adopted by a
simple majority vote of those members
present shall be referred by correspondence to
members represented on a commission. Any
such decision shall be considered a decision of
the commission only when it has been

GR 147 and
148

Online presence shall be confirmed based on
active connections. A quorum of the simple
majority of the Members represented on the
technical commissions will be established at the
beginning of the session and confirmed at each
plenary meeting.
In the absence of a quorum, i.e. due to
connectivity problems, the meeting could be:
(i)
suspended until connectivity is restored,
provided this is within the agreed working
hours of the session,
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Procedure

Interventions and
submission of written
comments

Physical session

Reference

Online session

approved by a simple majority of votes cast
for and against within 90 days after it has
been sent to the members.

(ii)

postponed until the following working day,

Request the floor by raising the nameplate.

Signal wish to speak using the videoconference
system, as indicated in INFCOM-1(III)/INF.1

Members represented on the technical
commissions (principal delegates or their
alternates/advisers on their behalf) intervene
first, followed by observers. Individual
statements are normally limited to three
minutes.

Same

Submit written comments on documents
following the intervention to plenary@wmo.int.

In view of the limited time for online sessions
and in order to optimize discussions during the
meeting, Members are encouraged to submit
comments on documents to plenary@wmo.int
prior to the session, preferably one week before
the start of the session.

(iii) continued with those present to further
adopt the decision by correspondence.

Recording of sessions

Audio recordings of plenary meetings shall be
made and retained for record-keeping
purposes.

GR 95 (c)

Same

Conduct of business
during sessions
(i.e. points of order,
motions, amendments)

A point of order may be raised by any
delegation or member by means of a specific
gesture from the floor. It shall be immediately
addressed by the presiding officer in
accordance with the Regulations.

GR 79

A point of order may be raised by any
delegation or member through the chat
function, writing "Point of Order". It shall be
immediately addressed by the presiding officer
in accordance with the Regulations.
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Reference

Online session

Decision-making

Decisions of technical commissions session
should be determined preferably by
consensus. Should certain matters require
substantive debate, the presiding officer may
propose the establishment of drafting groups,
which will meet separately and report back to
the plenary.

Rule 6.14.1

Same

Languages

Interventions interpreted into the other
working languages of the session. Participants
select their desired language from the device
at their seat.

GR 97

Same. Participants will be able to select their
desired language option from the online menu.
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Decision 14 (INFCOM-1)
Consideration of the report of the president of the Infrastructure Commission
The Commission for Observation, Infrastructure and Information Systems,
Noting the report by the president of the Commission,
Decides to consider the recommendations of the Management Group, standing committees
and study groups of the Commission under the relevant agenda items.
See the annex to the present decision, which includes the report by the president of the
Commission.
_______
Decision justification:
The report of the president of the Commission for Observation, Infrastructure and Information
Systems, as provided in the annex to the present decision, highlights the progress in the
activities of the Commission and its subsidiary bodies since the adoption of Resolution 7 (Cg-18)
– Establishment of WMO technical commissions for the eighteenth financial period, and
Resolution 88 (Cg-18) – Appointment of the Secretary-General and elections of the President
and Vice-Presidents of the Organization, members of the Executive Council and presidents and
vice-presidents of technical commissions, including the adoption by the Commission of its
standing committees and study groups, including chairs and vice-chairs, and the Commission
workplan through Resolution 1 (INFCOM-1) – Establishment of standing committees and study
groups of the Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission), Resolution 2 (INFCOM-1) – Officers, chairs and vice-chairs of
standing committees and study groups and the Management Group of the Commission for
Observation, Infrastructure and Information Systems (Infrastructure Commission) and
Resolution 3 (INFCOM-1) – Workplan of the standing committees and study groups of the
Commission for Observation, Infrastructure and Information Systems (Infrastructure
Commission), respectively.
The decisions made by the president on behalf of the Commission since its establishment by the
World Meteorological Congress, according to Basic Documents No. 1 (WMO-No. 15), General
Regulation 145, are also provided in this report.

Annex to Decision 14 (INFCOM-1)
Report of the president of the Infrastructure Commission
1.

Introduction

The Report by the president of INFCOM concerning activities prior to Part II of INFCOM-1
Session (9 – 13 November 2020) is available in the Abridged Preliminary Report of the First
Session, and includes information on:
(1)

Reference to the Report by the presidents of the Technical Commissions to the seventysecond session of the Executive Council (see EC-72/INF. 2.4(1)), which particularly
includes (i) information on activities of INFCOM since its establishment by Congress
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through Resolution 7 (Cg-18); (ii) participation of the president in the work of the
Transition Team, leading to the adoption by the Commission in April 2020 of its Standing
Committees and Study Groups, including officers, Chairs and Vice-Chairs, and of the
Commission work plan through Resolution 1 (INFCOM-1), Resolution 2 (INFCOM-1) and
Resolution 3 (INFCOM-1) respectively; and (iii) participation of the President in the TCC
sessions, and review of relevant EC-72 decisions;
(2)

Activities of the Commission leading to establishment of the Commission management
group, formation of the Standing Committees and the Study Groups membership, and
establishment of expert teams under the Standing Committees, including appointment of
their leadership and members;

(3)

Regular contacts that the president had with the vice-presidents, the president of
SERCOM, the Chair of the Research Board and the Secretariat on a number of topics;

(4)

Meetings of the INFCOM management group;

(5)

A summary of the activities of the Standing Committees and the Study Groups during the
period May 2020 to November 2020;

After INFCOM-1 Part II Session, the president has been focusing on the following:
(1)

There continued to be regular informal meetings between INFCOM and SERCOM
presidents and with the Chair of the Research Board to discuss topics of common interest
and align views;

(2)

Participation at the WMO Data Conference, November 2020;

(3)

Participation at regional association Sessions and their management groups;

(4)

Participation at the Technical Coordination Committee meeting, 3–5 March 2021;

(5)

Participation at meetings of the EC Task Force on the Comprehensive Review of the WMO
Regional Concept, as member;

(6)

Running of three INFCOM management group meetings in December 2020, February and
March 2021 respectively, with focus on strategic issues (see item 2 below);

(7)

The management group also engaged with the coordinators, which were established by
the Commission through Resolution 2 (INFCOM-1). (Note that the Coordinator on
Engagement and Partnership (regional associations, private sector, academia) with
regard to infrastructure matters (C-ENG) remains vacant):

(8)

(a)

Coordinator on Hydrology in Earth System Modelling (C-HESM) – Narendra Tuteja
(Australia),

(b)

Coordinator on Satellite Matters (C-SAT – Peng Zhang (China));

The position of Vice-Chair of the Standing Committee on Data Processing for Applied
Earth System Modelling and Prediction (SC-ESMP), held by Mr Yuki Honda (Japan) who
moved to another position, became vacant in March 2021, and new appointment needs
to be decided by the Commission.
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2.

Strategic issues

At this stage, substantial part of the time spent by the president in support of the Commission
has been tactical, i.e. with focus on setting up the Commission working structure,
establishment of Standing Committees, their expert teams, and the Study Groups, and on
developing the work programme and deliverables of the Commission per Resolution 3
(INFCOM-1). However, the management group is increasingly having strategic discussion
around the following themes:
(1)

Integration of the Commission activities across all Earth system domains, with initial
focus on hydrology, the oceans and cryosphere. Integration is thought to be undertaken
within the following areas:
(a)

Observing Systems through implementation of the Plan for the WIGOS Initial
Operational Phase (2020–2023) per Recommendation 1 (INFCOM-1);

(b)

WIS 2.0 Implementation Approach per Resolution 57 (Cg-18) - WMO Information
System: Amendments to the Technical Regulations and WIS 2.0 Implementation
Approach, including WIS functional architecture and demonstration projects per
Recommendation 7 (INFCOM-1);

(c)

Future Integrated Seamless Global Data-processing and Forecasting System
collaborative framework per Resolution 58 (Cg-18) - Future Integrated Seamless
Global Data-processing and Forecasting System Collaborative Framework;

(d)

Integration of activities on cryosphere as coordinated by the Global Cryosphere
Watch in the working structure of the Commission per Resolution 48 (Cg-18) – Key
directions of the Polar and High-mountain Agenda for the next WMO financial period
(2020–2023) – and Resolution 50 (Cg-18) – Pre-operational phase of the Global
Cryosphere Watch.

(2)

Drafting of the new integrated WMO Data Policy: See INFCOM-1(III)/Doc. 5.1.5;

(3)

Capacity Development, in particular in relation to the Systematic Observations Financing
Facility (SOFF), building on Global Basic Observing Network (GBON) requirements:
See INFCOM-1(III)/INF. 5.2.3. INFCOM has also been contributing to developing and
sustaining core competencies and expertise per Decision 13 (EC-72);

(4)

Going towards achieving gender balance within the Commission membership:
See INFCOM-1(III)/INF. 7;

(5)

Engagement with regional associations: See INFCOM-1(III)/INF. 6.4.

(6)

Coordination with other bodies: See document INFCOM-1(III)/INF. 6.3 and related
information document.

3.

Summary of activities of the Standing Committees and Study Groups
3.1

Standing Committee on Earth Observing Systems and Monitoring Networks
(SC-ON)

Chair: Estelle Grueter (Switzerland) and Vice-Chair: Sidney Thurston (USA)
For activities of SC-ON prior to November 2020, see the Abridged Preliminary Report of
INFCOM-1 Part II (9 – 13 November 2020), which is particularly referring to establishment of
expert teams under SC-ON and related activities.
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Since mid-November 2020, the Committee has been focusing on preparation of decisions to be
taken by this Part III of INFCOM-1 Session as discussed under agenda item 5.1.1.
The third virtual meeting of SC-ON was held on 14 December 2020, and agreed on
methodology for monitoring SC-ON milestones for the period 2020–2023 according to SC-ON
work plan for the same period per Resolution 3 (INFCOM-1) - Workplan of Standing
Committees and Study Groups of the Commission for Observation, Infrastructure and
Information Systems (Infrastructure Commission). The Committee also agreed on the list of
thematic topics to be addressed by the Committee in the next few months. These include in
particular:
(1)

Integration in various Earth System Domains, including:
(a)

Extension of the GBON in other domain observations in support of Global Numerical
Weather Prediction requirements;

(b)

Contribution to the Joint Expert Team on Earth Observing System Design and
Evolution (JET-EOSDE) for the Rolling Review of Requirements (RRR) on domainspecific issues (ocean, cryosphere, atmospheric composition, …);

(c)

Regional requirements and perspectives (e.g. connections with ocean the GOOS
regional alliances) – look at specific issues where benefits potentially exist; develop
common understanding, lessons learned from previous activities;

(d)

Satellite observations regarding integration of in situ and satellite data, how to
engage with SC-ON members with expertise in satellite matters, the Coordinator on
Satellite matters (C-SAT), the Expert Team on Satellite Systems and Utilization
(ET-SSU), the Cryosphere and Polar Observations community, and how to
coordinate relevant actions;

(e)

Data quality monitoring on various domains;

(f)

Station sets / grouping of stations / multipurpose stations;

(g)

WIGOS Station Identifiers; and

(h)

Environmental impact of observations (observing network aspects; observing
station and instrument aspects are being covered by SC-MINT);

(2)

Capacity Development, including in relation to GBON and the SOFF;

(3)

Improving data availability, including from private sector and third parties;

(4)

Tiered Networks, integration of the various networks, and considerations around the
concept of reference stations together with the Task Team on the GCOS Surface
Reference Network (TT-GSRN) and the former Commission for Climatology (CCl) group
on Climate Reference Stations; and

(5)

Other topics to be proposed by Expert Team Chairs.

A number of cross-cutting aspects were discussed in the view to address synergies between
SC-ON expert teams, and with other Standing Committees and Study Groups. SC-ON
particularly discussed issues of common interest with the Standing Committee on Information
Management and Technology (SC-IMT) on WIGOS Station Identifiers, WIGOS metadata, and
the WIGOS Data Quality Monitoring System (WDQMS), and with the Study Group on Ocean
Observations and Infrastructure Systems (SG-OOIS) on ocean observing networks.
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SC-ON also established connections with GEO and with actors from the private sector,
particularly the Hydrometeorological Equipment Industry (HMEI) and the International Air
Transport Association (IATA) to facilitate their engagement in relevant INFCOM activities.
3.2

Standing Committee on Measurements, Instrumentation and Traceability
(SC-MINT)

Chair: Bruce Hartley (New Zealand) and Vice-Chair: Janice Fulford (USA)
Since the last reporting to INFCOM-1 Part II, SC-MINT has held two video teleconferences (10
December 2020; 11 February 2021) and ensured seamless transition of former activities into
the new structure. All expert teams have now commenced their work and have their workplans
approved by SC-MINT. The expert teams have been having regular teleconferences, mainly on
monthly or bimonthly basis, and they submitted their first quarterly activity reports in January
2021. The reports were discussed and approved at the last SC-MINT video teleconference.
Some of the key issues identified throughout the ET reports comprise the lack of consistency of
terminology and uncertainty expression across WMO publications and the lack of a single
authoritative entry point for WMO definitions to ensure coherent terminology. SC-MINT fosters
activities on resolving these issues in the relevant teams under the Standing Committees and
Study Groups.
Other ongoing activities include, among others, development of guidelines: on the
implementation of the Measurement Quality Classification Scheme and Siting Classification
Scheme; on low-cost Automatic Weather Stations (AWS); on field inspection; on weather
radar; as well as joint WMO/ISO standards; and the new volume of the Guide to Instruments
and Methods of Observations (WMO-No. 8) on Measurement of Marine Meteorological and
Oceanographic Variables.
Some planned events whose preparation are well underway include:
(1)

WMO Online Workshop on Transition to Automated Ground-based Measurements for
Regional Association I (Africa) Members, 22–25 March 2021;

(2)

WMO Online Pilot Training Workshop on Quality, Traceability and Calibration –
Temperature, for Regional Instrument Centres, May 2021;

(3)

Interlaboratory comparison for RA I and RA III, throughout 2021;

(4)

Thirteenth International Pyrheliometer Comparison, Sep-Oct 2021 (Planning to go
ahead);

(5)

TECO “Sustainable fit-for-purpose measurements – a foundation of the WMO Earth
System approach”, Oct 2021 (Planning to go ahead; conjointly with WTME);

(6)

WMO Upper-Air Instrument Intercomparison (UAII-2021) (Postponed: laboratory phase –
Dec 2021, field campaign – Aug/Sept 2022).

SC-MINT Chair has established ad hoc Task Team on Testbeds and Lead Centres (TB/LC) with
the following membership: Tilman Holfelder (Chair), Pak Wai Chan, Karen Grissom, Herman
Smit, and Janice Fulford (as an observer for future hydro domain). The role of this ad hoc task
team is to deal with matters relevant to the performance of the testbeds and lead centres.
Work is progressing towards improved services to Members through the Regional Instrument
Centres (RICs) mechanism and in particular a revision of the RIC supervision process
documents.
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In line with Resolution 4 (INFCOM-1) - Future Development of GBON, SC-MINT started to
explore challenges of environmental impact of observing technologies and ideas on possible
activities to be performed by SC-MINT, in collaboration with Bruce Forgan, INFCOM Vicepresident and INFCOM management group (MG) Champion on Environmental Sustainability.
SC-MINT has been exploring ways for closer and more efficient collaboration with other
standing committees on topics of common interest, including a mechanism for approval of
documents that originate from joint teams, as well as better engagement of hydrology experts
with SC-MINT teams.
3.3

Standing Committee on Information Management and Technology
(SC-IMT)

Chair: Remy Giraud (France), Vice-Chair: Hassan Haddouch (Morocco),
Vice-Chair: Jeremy Tandy (United Kingdom).
Expert Teams and Task Teams in SC-IMT have been meeting virtually after INFCOM-1 Part II
in November 2020 with the aim to work on their priority tasks. Under the close coordination of
Chair and Vice-Chairs of SC-IMT the task teams produced the following deliverables:
(1)

Amendments to Manual on Codes Vol. I.2 and I.3 (WMO-No. 306) for the first fast-track
2021. Including amendments to GRIB and BUFR and WIGOS metadata representation.

(2)

Draft of CF-NetCDF profiles for the marine and radar weather data to be included in the
Manual on Codes (WMO-No. 306) (see INFCOM-1/INF. 5.1.3(1)).

(3)

Setup a new WIS 2.0 demonstrator project on the exchange of CF-NetCDF data for
marine observing platforms.

(4)

Requirements for new WIS monitoring practices and tools (see INFCOM-1/INF. 5.1.3(2)).

(5)

Draft of WIS metadata quality indicators (see INFCOM-1/INF. 5.1.3(2)).

(6)

Analysis of the issues regarding WIGOS stations identifiers and preparation of survey for
Members.

(7)

OpenCDMS roadmap in collaboration with SERCOM (see INFCOM-1/INF. 5.1.3(3)).

SC-IMT has been involved in the coordination of cross-cutting activities like the WIGOS Station
Identifiers and the WDQMS with SC-ON and held a joint meeting on the 26 January. The two
Standing Committees are going to work in close collaboration on several issues.
A meeting between experts from SC-IMT and the International Oceanographic Data and
Information Exchange (IODE) of the Intergovernmental Oceanographic Commission (IOC) of
UNESCO was held virtually on the 29 January. Coordination work has been started to
harmonize WIS 2.0 and the Ocean Data and Information Sources (ODIS) which is being
developed by IOC. In the same context SC-IMT took part to several activities of the WMO/IOC
Joint Collaborative Board (JCB) and contributed to JCB draft strategy.
SC-IMT has supported the implementation of the International Civil Aviation Organization
(ICAO) requirements in the new version of the ICAO Meteorological Information Exchange
Model (IWXXM).
3.4

Standing Committee on Data Processing for Applied Earth System
Modelling and Prediction (SC-ESMP)
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Chair: David RICHARDSON (ECMWF) and Vice-Chair: Yuki HONDA (Japan) until February 2021,
then vacant.
For activities of SC-ESMP prior to November 2020, see the Abridged Preliminary Report of
INFCOM-1 Part II (9 – 13 November 2020), which in particular refers to the establishment of
expert teams under SC-ESMP and related activities.
Since mid-November 2020, SC-ESMP has been focusing on preparation of recommendation to
be approved by EC-73 through this Part III of INFCOM-1 Session as discussed under agenda
item 5.1.4 and 5.2.1(1). SC-ESMP has closely collaborated with SERCOM through Standing
Committee on Hydrological Services (SC-HYD) to introduce the concept of Regional Specialized
Hydrological Centres into the Global Data-processing and Forecasting System (GDPFS) as
reflected in the agenda item 5.2.1(1).
SC-ESMP held the first virtual meeting from 3 to 5 March 2001 by focusing on the following
areas:
(a)

Plan for developing the roadmap of Seamless GDPFS (S/GDPFS) implementation
integrating other Earth System compartments into the Earth System Modelling
(ESM) also identifying the areas mature to be integrated into it,

(b)

Development of the criteria to select pilot projects that could show, not only the
benefits of the S/GDPFS, but also identify challenging issues related to various
sectors and disciplines,

(c)

Review of ET activities and identification of the risks to the planned deliverables due
to COVID-19 pandemic and consideration of the measures to mitigate them.

In addition to the above activities, the Committee has worked on the final announcement of
operationalization of Global Seasonal Climate Update to WMO Members, together with SERCOM
through Standing Committee on Climate Services (SC-CLI). The GSCU has been published on
WMO Lead Centre for Long-range Forecasts Multi-model Ensembles (LC-LRFMME),
https://www.wmolc.org/gscuBoard) in real-time since December 2020 after about two-years of
pre-operational near-real time publication. SC-ESMP experts contributed to the development of
the strategies of Joint WMO-IOC Collaborative Board (JCB) and Global Atmosphere Watch
Programme (GAW) under Research Board (RB).
3.5

Study Group on Data Issues and Policies (SG-DIP)

Chair: Sue Barrell (Australia), Vice-Chair: Silvana Alcoz (Uruguay)
The group has wrapped up the initial part of its work, resulting in the preparation of a draft
Congress Resolution on a WMO Unified Policy for the International Exchange of Earth System
Data. The draft is well aligned with the overarching WMO approach to integrated Earth system
monitoring and prediction as elaborated in the WMO Strategic Plan (Resolution 2, Cg-18 –
Maximum Expenditure for the eighteenth financial period (2020–2023)). The draft builds on
the legacy of the current WMO data policy resolutions, while expanding the scope and updating
WMO’s data policy to current requirements and context. The draft text is submitted to
INFCOM-1(III) for its consideration and recommendation to the World Meteorological Congress
as annex to draft Recommendation 5.1.5/1.
3.6

Study Group on Ocean Observations and Infrastructure Systems (SGOOIS)

Chair: Paula Etala (Argentina) and Vice-Chair: R. Venkatesan (India)
For activities of SG-OOIS prior to November 2020, see the Interim Abridged Final Report of
INFCOM-1 Part II (9 – 13 November 2020), which explained the work done by then, i.e.
understanding the former JCOMM observations and data management activities, including
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identifying responsibilities of Joint Collaborative Board to eliminate any overlaps between SGOOIS and JCB. The Group had discussed the deliverables and agreed on a work plan with three
focused areas: (i) organizational requirements, (ii) user requirements, and (iii) data
management.
Since mid-November 2020, the Committee has been focusing on preparation of decisions to be
taken by this Part III of INFCOM-1 Session as discussed under agenda item 5.1.7.
SG-OOIS has been meeting monthly and progressing on workplan. The Group agreed on the
list of thematic topics to identify optimal functional connections which will be discussed by the
Group in the next few months. These include in particular; Measurements, instruments &
traceability; Observing networks & monitoring; Data management; Seamless products and
forecasting systems; Cross-cutting areas (i.e. land and space-based observations); Ocean data
applications; Research & innovation.
3.7

Study Group on Cryosphere Cross-cutting Functions (SG-CRYO)

Chair: Arni Snorrason (Iceland);Vice-Chair: Shawn Marshall (Canada)
For activities of SG-Cryo prior to November 2020, see the Interim Abridged Final Report of
INFCOM-1 Part II (9 – 13 November 2020),
Since mid-November 2020, SG-Cryo has continued its work according to the Terms of
reference approved at INFCOM-1 Part I. A first set of recommendations are submitted to
INFCOM1 Part III, and address decisions of Resolution 48 (Cg-18) – Key directions of the Polar
and High-mountain Agenda for the next WMO financial period (2020–2023) and Resolution 50
(Cg-18) – Pre-operational phase of the Global Cryosphere Watch, on the integration in the
working structure of INFCOM of those activities enabling the availability of cryosphere
information to meet the goals of the WMO Strategic and Operating plans.
Specifically:
(1)

Agenda item 4(2) – recommend establishing the Global Cryosphere Watch Steering
Group (GCW-SG) in INFCOM; this will enable a direct and effective engagement with all
structures of INFCOM and contribution to the WMO Operating Plan. The Executive Council
Panel of Experts on Polar and High-Mountain Observations, Research, and Services
(EC-PHORS) has concurred with this recommendation.

(2)

Agenda item 5.1.6 – recommend the approval by EC-73 of the pre-operational plan for
GCW, as integrated in the WMO Operating Plan, and addressing specific objectives on
making available cryosphere observations and data in support of meeting the needs of
Earth system monitoring and prediction, at all latitudes. The delivery of the objectives
under this plan will be coordinated by the GCW Steering Group.

Additionally, SG-Cryo has focused on the role of WMO regarding Antarctic activities. Increased
opportunities for closer alignment with the work of INFCOM on observations and data
exchange have been identified, in the context of WIGOS and WIS.
SG-Cryo will continue its work and final recommendations will be submitted to INFCOM-2. The
focus of SG-Cryo will continue to be on documenting the needs for, and the delivery of
cryosphere information for services identified under Long-Term Goal #1 of the WMO Strategic
Plan, e.g. hydrology, climate services, marine ice services, disaster risk reduction, etc. for
polar and high-mountain regions.
The final recommendations of SG-Cryo will be positioned in the framework of WIGOS, WIS,
and GDPFS.
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Study Group on Implementation of the Global Basic Observing Network
(SG-GBON)

Chair: Stefan Klink (Germany) and Vice-Chair: Pascal Waniha (Tanzania)
After INFCOM-1 Part II Session, SG-GBON is now awaiting feedback on the draft GBON
provisions from WMO Members and for a decision by the Extraordinary Congress in 2021.
Study Group Chair and co-Chair have attended SC-ON meetings and started to explore with
SC-ON Chair the future role of SC-ON regarding GBON.
3.9

Joint WMO, Intergovernmental Oceanographic Commission of UNESCO
(IOC), United Nations Environment Programme (UNEP), International
Science Council (ISC) Study Group on the Global Climate Observing System
(JSG-GCOS)

Co-Chair: CHAO Qingchen (WMO), Co-Chair: Martin Visbeck (IOC/ISC)
The composition of the Group is subject to approval by the Executive Council and governing
bodies of other co-sponsoring organizations.
The group started work in December 2020 after the agreement on the membership by the four
co-sponsors.
At an initial meeting, four subgroups were created to look at different aspects of the task:
reviewing sources of funding, reviewing the scope of the mandate, possible revision of the
Memorandum of Understanding and a Strengths, Weaknesses, Opportunities and Threats
(SWOT) analysis of the current arrangements. The Joint Study Group aims to bring these four
groups together by the end of March 2021 to prepare a short review of GCOS. This will be the
basis of proposals to be made by the group later in 2021.

Decision 15 (INFCOM-1)
Adoption of decisions by consensus and without debate
The Commission for Observation, Infrastructure and Information Systems,
Recalling Decision 3 (INFCOM-1) – Adoption of draft decisions and recommendations
recommended by the president of the Infrastructure Commission, and
Having considered the provisional criteria followed by the president and the Management
Group of the Infrastructure Commission, included in Annex I to the present decision,
Decides to adopt by consensus and without debate the draft decisions contained in Annex II
to the present decision.
See the annexes to the present decision.
_______
Decision justification:
Decision 3 (INFCOM-1) requests “… the president of the Infrastructure Commission, in
consultation with the president of the Services Commission, to develop provisions for the Rules
of Procedure for Technical Commissions (WMO-No. 1240) concerning the criteria for selecting
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agenda items to be regarded as consensual and the conditions to open the discussion, and to
submit these to the next session for consideration”.
The presidents of both technical commissions have agreed on the provisional criteria included
in Annex I to the present decision. Once they have been reviewed by the Services Commission
at the second part of its first session (SERCOM-1(II)) and the Infrastructure Commission at the
third part of its first session (INFCOM-1(III)), the Secretariat will prepare a recommendation to
be submitted to the Technical Coordination Committee (TCC) in advance of its adoption by the
Executive Council at its seventy-third session (EC-73).
The president of the Infrastructure Commission, in consultation with the Management Group,
has prepared the list of decisions in Annex II to the present decision to be adopted by
consensus and without debate following the criteria described in Annex I to the present
decision. This draft decision will be presented by the president of the Infrastructure
Commission during the first day of the session for adoption. Members of the Commission can
request to have any of the decisions included in the list removed from it and opened for
debate, either by sending their request to plenary@wmo.int or during the discussion of Item 2
of the Agenda.

Annex I to Decision 15 (INFCOM-1)
Provisional Criteria for Consensual (no-debate) decisions
Based on General Regulations, documents involving the following issues should normally be
debated:
Changes to Technical Regulations (cf. General Regulation 49 (c) (i));
Initiatives affecting the work programme (in terms of resources or multidisciplinary
efforts) (cf. General Regulation 49 (c) (ii));
Collaboration with outside bodies (cf. General Regulation 49 (c) (iii));
Initiatives with high impact/risk for Members (cf. General Regulation 49 (c) (iv)).
Taking into account the above overall principles, the following criteria have been followed by
the president and the management group of INFCOM to establish the proposed list of decisions
to be adopted by INFCOM-1(III) by consensus and without debate:
Type of decision
General resolutions/decisions

Conditions to be met
It is a matter internal to the technical commission
It has low impact and risk for Members
There are no financial implications (Members,
Secretariat)
It is proposed by the president of the commission
following consultation of the management group
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Decisions on the work
programme of the technical
commission

It is a small adjustment to the work programme
previously adopted by the technical commission
through a resolution
It is proposed by the president of the technical
commission following consultation of the
management group

Other decisions of an
administrative or procedural
nature

It concerns endorsement of concept notes or drafts
for further development, (re)scheduling of events,
etc.
It is accompanied by sufficient background
information
It is proposed by the president of the technical
commission following consultation of the
management group

Type of decision
Recommendations concerning
changes to manuals

Conditions to be met
It concerns recommended practices and
procedures, not standard practices, notes and
attachments to technical regulations, or provides
editorial or minor changes to technical regulations
It concerns changes already approved by partner
organizations in consultation with WMO
Proposed by the president of the technical
commission following consultation of the
management group

Recommendations concerning
changes to guides

The material has already undergone a review
through other intergovernmental mechanisms or by
the technical commission by correspondence.
It concerns editing or minor changes due to
changes to manuals
It is proposed by the president of the technical
commission following consultation of the
management group

Recommendations not related
to technical requirements that
entail commitments for
Members

It is accompanied by sufficient background
information

Other recommendations

It is an issue that is known to be highly consensual
within WMO Members

It is proposed by the president of the technical
commission following consultation of the
management group

Previous consultation with other relevant bodies
(e.g. INFCOM, regional associations, EC Panels, the
Research Board) gives assurance about the
consensual nature of the draft decision
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It is proposed by the president of the technical
commission following consultation of the
management group
Note: Any decision proposed for adoption without debate can be opened for debate at the
request of a commission member, if the above criteria are considered as not being met.

Annex II to Decision 15 (INFCOM-1)
Decisions to be adopted by consensus and without debate
by INFCOM-1(III)
Doc No.

Decision

Title

1(2)

Decision 1(2)/1

Methods of work for conducting the session
online

2(1)

Decision 2(1)/1

Report by the president of the Technical
Commission

3

Resolution 3/1

Review of EC-73 Resolutions and Decisions
relevant to INFCOM

4(1)

Resolution 4(1)/1

Work Programme of the Commission

5.1.2(1)

Decision 5.1.2(1)/1

5.1.2(1)

Decision 5.1.2(1)/2

5.1.7(1)

Decision 5.1.7(1)/1

5.2.1(2)

Recommendation 5.2.1(2)/1
Collection of climatological standard normal

5.2.1(3)

Climate services requirements for the
update of the Manual on the High-quality
Recommendation 5.2.1(3)/1
Global Data Management Framework for
Climate (HQ-GDMFC)

5.2.2

Decision 5.2.2/1

6.2

Resolution 6.2/1

Designation of the WMO Testbed for
Ground-based Integrated Meteorological
Observation, Changsha (China)
Designation of the WMO Lead Centre on
Marine Meteorological Science Experiment
Base, Bohe (China)
Optimum functional connections for marine
meteorological observations and data
management

Recommendations of the Hydrological
Coordination Panel
Review of resolutions and recommendations
of the previous commission structure and
evaluation of implementation of relevant
actions

221

222

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

Decision 16 (INFCOM-1)
Review of EC-72 resolutions and decisions relevant to the Infrastructure Commission
The Commission for Observation, Infrastructure and Information Systems,
Having examined the actions taken by the president and Management Group of INFCOM in
response to the requests of the Executive Council at its seventy-second session (EC-72),
Noting that the responses of the Commission are all in accordance with the respective
timeline,
Decides to endorse all of the actions taken, as described in the annex to the present decision.
See the annex to the present decision.
_______
Decision justification: According to Article 6.10.1(i) of the Rules of Procedure for Technical
Commissions (WMO-No. 1240), the agenda of a technical commission session should include a
review of the Executive Council resolutions related to the commission.
The annex to the present decision contains extracts from resolutions and decisions adopted by
EC-72 detailing the requests addressed to INFCOM. The last column summarizes the actions
taken by the president and Management Group of INFCOM in response to those requests.

Annex to Decision 16 (INFCOM-1)
Action taken on EC-72 resolutions and decisions relevant to the Infrastructure
Commission

EC Decision
Resolution 1
(EC-72)

Title
EFFECTIVE
COORDINATION
BETWEEN REGIONAL
ASSOCIATIONS,
TECHNICAL
COMMISSIONS AND
THE RESEARCH
BOARD

Task for INFCOM
Decides that technical
commissions and the
Research Board, with
the support of the
Secretariat, should
consult and share their
workplans, before their
approval, with the
regional associations to
ensure that their
workplans are aligned
with the needs and
priorities of the regional
associations and to
ensure that the
requirements for
implementation are

Acton taken as of March
2021
Addressed in Resolution 1
(INFCOM-1) –
Establishment of standing
committees and study
groups of the Commission
for Observation,
Infrastructure and
Information Systems
(Infrastructure
Commission)
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Title

Task for INFCOM
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Acton taken as of March
2021

considered in regional
planning;

Requests the
presidents of the
technical commissions,
the Research Board and
regional associations:
(1) To evaluate the
effectiveness of the
interaction and
relationship between
these bodies at their
sessions and inform the
Executive Council as
needed;
(2) To ensure
appropriate
engagement of national
hydrological services,
regional hydrological
advisers and
hydrological advisers in
their bodies’ activities;
(3) To ensure the active
participation of regional
representatives,
including
representatives from
regional centres, in the
subsidiary bodies of the
technical commissions
and Research Board
activities;

Addressed in Decision 11
(INFCOM-1) –
Coordination of the
Infrastructure Commission
with other bodies, then
draft Decision 6.3
(INFCOM-1(III))

Urges the presidents of
the technical
commissions to
consider participating in
the sessions of each
body, and whenever
physical participation is
not possible, to
consider remote
participation.

INFCOM president
participated at all SERCOM
and regional association
sessions at the time of
writing this report, as well
as meetings of their
management groups; and
Technical Coordination
Committee.
There have also been
regular informal meetings
between INFCOM and
SERCOM presidents and
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EC Decision

Title

Task for INFCOM

Acton taken as of March
2021
with the Chair of the
Research Board.
Finally, INFCOM president
participated at meetings of
the EC Task Force on the
Comprehensive Review of
the WMO Regional
Concept, as member.

Resolution 4
(EC-72)

STRENGTHENING
MARINE SERVICES

Requests (2) … the
technical commissions,
the Research Board, the
Capacity Development
Panel and the Joint
WMO-IOC Collaborative
Board: (a) To contribute
advice or expertise,
when requested, on
matters discussed at
the Symposium, when
relevant to their
mandates, including
providing comments
and recommendations
on any requested
information; (b) To
ensure effective
coordination of
information to meet
needs at the regional
level and appropriate
technical responses by
the Organization; (c) To
contribute to the
technical expertise and
advice (guided by SCMMO), and regional
assistance required to
facilitate and support
closing the gap in
stakeholder awareness
and training, which
includes the provision of
technical experts to
assist the WMO course
‘Enhancing Marine
Weather Forecasting
Services’, thereby
enhancing marine
weather competencies
for Members;

Mostly related to SERCOM.
Providing expertise as
required on ad hoc basis
for things related to
infrastructure.
The Symposium is
scheduled tentatively for
2022. Ongoing actions for
and by SC-MMO are being
addressed.
The course will be rolled
out in all regions over the
next four years.
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Acton taken as of March
2021

Resolution 6
(EC-72)

TRIAL PHASE OF THE
INTERNATIONAL
EXCHANGE OF DAILY
CLIMATE DATA

Requests INFCOM, in
close collaboration with
SERCOM: (1) To
oversee the preparation
and coordination of the
pre-operational phase
of the international
exchange of daily
climate data; (2) To
report to the Executive
Council on the progress
of the pre-operational
phase with the aim of
its full operational
implementation at the
appropriate point in
time;

INFCOM SC-IMT ET-Data
started a review of a BUFR
sequence for
DAYCLI according to
requirements provided
by SERCOM SC-CLI ETDRC and to be finalized in
the Fast-Track 2021–2,
experimental data
exchange has started and
reviewed and monitoring
tools are being developed
in preparation of the preoperational phase.

Resolution 7
(EC-72)

UPGRADED
RECOGNITION
MECHANISM FOR
LONG-TERM CLIMATE
OBSERVING
STATIONS

Requests the Technical
Coordination Committee
to coordinate a review
of the WMO Recognition
Mechanism for Longterm Observing Stations
under the new WMO
governance structure
and submit a proposal
to EC-73 that highlights
the role of the new
Technical Commissions
in the further
development of the
mechanism and aims at
reflecting the
recognition mechanism
in WMO’s Technical
Regulations.

SERCOM adopted
Recommendation 3 (SERCOM-1)
– WMO recognition
mechanism for long-term
observing stations, which
recommends to the
Executive Council the
adoption of the updated
recognition mechanism for
long-term observing
stations and the roadmap
to further develop the
mechanism.

Resolution 8
(EC-72)

COLLABORATION
WITH IATA ON THE
DEVELOPMENT OF THE
AMDAR PROGRAMME
(WICAP)

Requests INFCOM: (1)
To review and finalize
the Data Policy and
have it submitted to
EC-73; (2) To take over
the role and
responsibility to
coordinate the ongoing
establishment of WICAP
in accordance with the
WICAP Implementation
Plan and in
collaboration with IATA
and WMO regional
associations and to

Draft WICAP data policy
recommended to EC-73
through Recommendation
5 (INFCOM-1) –
Collaboration with the
International Air Transport
Association on the
Development of the
Aircraft Meteorological
Data Relay Programme.
JET-ABO established under
INFCOM SC-ON, taking
over the responsibility of
TT-WICAP.
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EC Decision

Title

Task for INFCOM

Acton taken as of March
2021

regularly report to EC
on progress made on
the implementation of
WICAP;

See also draft Decision
5.1.1(7) (INFCOM-1(III))
on Plan for a Global
Demonstration Project on
the use of Uncrewed
Aircraft Systems in
operational meteorology.

Resolution 9
(EC-72)

POSTPONEMENT OF
THE THIRTEENTH
INTERNATIONAL
PYRHELIOMETER
INTERCOMPARISON

Requests INFCOM to
review the interim
evaluations of WSG and
World Infrared Standard
Group (WISG)
performed by the World
Radiation Centre;

IPC-XIII, IPgC-III and
FRC-V are tentatively
scheduled to take place in
September/October 2021,
in Davos. ET on Radiation
References is tasked to
supervise the World
Radiation Centre activities
on performing an interim,
internal evaluation of the
World Standard Group
(WSG) and the WISG
instruments. The reports
for both standard groups
are expected to be ready
for SC-MINT of INFCOM
review in Q2/2021.
Regional/National
Radiation Centres have
not reported any issues
with traceability assurance
so far.

Decision 7
(EC-72)

WMO DATA POLICY

Requests INFCOM,
working closely with
SERCOM, the Research
Board and other bodies,
to finalize the text of
the draft Resolution via
the work of SG-DIP, the
planned stakeholder
consultations and the
WMO Data Conference
in November 2020 and
to submit the draft text
to EC-73 for its
recommendation for
Congress to the WMO
Extraordinary Congress.
Further requests the
Infrastructure
Commission – via the
upcoming TCC and PAC
sessions - to continue
briefing the Executive
Council on the

Addressed in draft
Recommendation 5.1.5/1
(INFCOM-1(III)) on WMO
Unified Policy for the
International Exchange of
Earth System Data.
SG-DIP has been working
closely with INFCOM
Standing Committees and
Study Groups, and
consulted with SERCOM
and the RB for developing
the Policy.
Data Conference was held
shortly after INFCOM-1
Part II in December 2020.
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Acton taken as of March
2021

development of the
draft Data Policy
Resolution;
Decision 9
(EC-72)

OPERATIONALIZATION
OF OBJECTIVE
SEASONAL
FORECASTS AND
TAILORED PRODUCTS
ON SUBREGIONAL
SCALES

Requests (d) INFCOM
and SERCOM to provide
technical coordination
for the implementation
of the proposal.

The Guidance on
Operational Practices for
Objective Seasonal
Forecasting (WMO-No.
1246), 2020 edition
outlines the steps required
to transition from
subjective to objective
seasonal climate outlooks.
INFCOM has been working
together with SERCOM in
the areas of Identification
of technical inputs and
data/products exchange
requirements and the
relevant standards and
practices in the technical
regulations through
WIGOS, WIS and GDPFS
Centres to facilitate
implementation of the
Objective Seasonal
Forecasting.
SERCOM also adopted
Resolution 5 (SERCOM-1)
– Technical coordination
for guiding the
operationalization of
objective seasonal
forecasts and tailored
products on subregional
scales
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EC Decision

Title

Task for INFCOM

Decision 12
(EC-72)

RECOMMENDATIONS
FOR REVISION OF THE
WMO CAPACITY
DEVELOPMENT
STRATEGY

Decides to request the
CDP to (a) Review the
WMO Capacity
Development Strategy,
2015 (WMO-No. 1133),
in coordination with the
technical commissions,
the Research Board, the
Joint WMO-IOC
Collaborative Board,
Regional Associations
and other relevant
bodies, taking into
consideration the WMO
reform, regional
priorities emerging
needs and trends in
delivery or support;

Acton taken as of March
2021
INFCOM president
nominated on provisional
basis Ms Jennifer Milton as
INFCOM representative in
CDP. She has been
providing INFCOM input to
CDP.
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229

Acton taken as of March
2021

Decision 13
(EC-72)

DEVELOPING AND
SUSTAINING CORE
COMPETENCIES AND
EXPERTISE

(2) To request the
Regional Associations,
Technical Commissions
and the Research Board
to:
(a) Contribute to the
finalization of the
revisions of the BIP-M
and BIP-MT by
contributing expert
reviews of the revision
proposals and providing
comments and
recommendations on
these proposals;
(b) Require
documentation of
regional training
institutions, including
WMO Regional Training
Centres, of compliance
of their curricula with
WMO standards, as
outlined in Technical
Regulations (WMO-No.
49), regarding
implementation of WMO
Basic Instructional
Packages and
competency
frameworks;
(c) Contribute to the
technical expertise and
advice (guided by SCMMO) and the regional
assistance required to
facilitate and support
the course ‘Enhancing
Marine Weather
Forecasting Services’,
thereby enhancing
learning opportunities
for participants;

INFCOM has been
responding to requests on
ad hoc basis.

Decision 14
(EC-72)

INTERNATIONAL
METEOROLOGICAL
ORGANIZATION PRIZE
AND OTHER AWARDS

(4) Selection of
candidatures:
(a) The chair of the
Standing Committee on
Measurements,
Instrumentation and
Traceability (SC-MINT)
of the Commission for
Observation,

Assessors have been
proposed by SC-MINT, in
consultation with INFCOM
president.

230

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

EC Decision

Title

Task for INFCOM

Acton taken as of March
2021

Infrastructure and
Information Systems
(INFCOM), in
consultation with the
president of INFCOM,
invites three
distinguished scientists
in the field of
instruments and
methods of observation,
who would serve as
assessors for both
awards;

Decision 17 (INFCOM-1)
Satellite data requirements for global numerical weather prediction
The Commission for Observation, Infrastructure and Information Systems decides to
adopt the satellite data requirements for global numerical weather prediction (NWP) and,
recognizing the need for future updates to the satellite data requirements for global numerical
weather prediction, to identify a mechanism to publish the annex to the present decision that
supports future updates, and to submit it to the next session for consideration.
See the annex to the present decision.
_______
Decision justification:
(1)

Resolution 34 (Cg-18) – Global Basic Observing Network, which discusses the Global
Basic Observing Network (GBON), which is a subset of the surface-based subsystem of
the WMO Integrated Global Observing System (WIGOS) and is used in combination with
the space-based subsystem and other surface-based observing systems of WIGOS to
contribute to meeting the requirements of global NWP, including reanalysis in support of
climate monitoring,

(2)

Decision 39 (EC-70) – Outcomes of the fourteenth session of the WMO Consultative
Meeting on High-level Policy on Satellite Matters, in which the Executive Council, by
recognizing that space-based observations are now playing and will continue to play a
critical role in the ability of all Members to deliver vital services to help save lives, protect
property and foster economic growth, thereby required that these observations be
addressed under policies for international data exchange,

(3)

Decision 38 (EC-70) – Development of a WMO position on critical satellite data, in which
the Executive Council requested the Commission for Basic Systems (CBS) to finalize the
position paper which outlines, from the satellite user perspective, which types of satellite
data should be considered critical for the protection of life and property,
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While GBON only addresses the surface-based and in situ data contributing to meeting
the requirements of global NWP underpinning WMO applications, including reanalysis in
support of climate monitoring, a similar effort is required to establish the necessary
space-based data complementing GBON.

Annex to Decision 17 (INFCOM-1)
Satellite data requirements for global numerical weather prediction
(WMO Infrastructure Department, draft, 9 March 2021)

EXECUTIVE SUMMARY
The increasing demand for more advanced satellite data and products to
support services across all WMO activity areas, the evolving satellite data
requirements to support advances in Earth system modelling and prediction,
including integration of supporting cross-disciplinary data, as well as the
diversification of data providers, have triggered a renewed attention to the
issue of data access and availability. Consequently, the eighteenth session of
the World Meteorological Congress (Cg-18), called for a review of WMO Data
Resolutions as expressed in Resolutions 40, 25 and 60. In addition, at Cg18, WMO established the Global Basic Observing Network (GBON). GBON is
a subset of the surface-based subsystem of the WMO Integrated Global
Observing System (WIGOS), used in combination with the space-based
subsystem and other surface-based observing systems of WIGOS, to
contribute to meeting those requirements.
This document serves as the WMO response to the Coordination Group for
Meteorological Satellites (CGMS) Action 47.02 “WMO to provide a report at
next CGMS on baseline requirements for satellite products for global NWP, to
trigger a CGMS discussion on status of delivery of such observations and
possible improvements in the future and inclusion in the CGMS baseline
document”. It reflects the WMO position on the baseline satellite data
requirements as expressed by the global NWP community and identifies the
backbone and additional data and associated user requirements needed to
complement the GBON in meeting a backbone observation system for global
Numerical Weather Prediction (NWP). The document only considers Level 1
and Level 2 data, however higher level products (Level-3 and Level-4) may
be considered for inclusion in the future. Whilst Global NWP underpins many
WMO application areas, this paper does not address observation user
requirements in other application areas other than those met via their use in
Global NWP, and it is recommended to address these in separate position
papers.

_________
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Introduction
Extensive developments in remote sensing over the last three decades have led to more
advanced, timely, and diverse satellite observations. This, combined with an evolving need for
cross-disciplinary data to support Global NWP to support Earth system modelling and
prediction, as well as the diversification of data providers, and new applications of Global NWP
such as climate reanalysis, have triggered a renewed attention to the issue of data access and
availability. The Earth system approach in Global NWP relies heavily on satellite data as
defined in the Vision for the WMO Integrated Global Observing System in 2040
(WMO-No. 1243) (hereafter referred to as WIGOS Vision 2040).
Here NWP includes Earth system aspects of Numerical Weather Prediction where they support
the goal of operational weather forecasting, but in this paper excludes Earth System Numerical
Prediction in its own right. It is important to recognize weather prediction now needs a
description of the full Earth system and hence Earth system observations.
This Position Paper uses some terminology consistent with the nomenclature of the WIGOS
Vision 2040. In the WIGOS Vision 2040 the term “backbone” is defined to identify the user
requirement for satellite data and products required by state of the art global NWP forecast
systems to support the WMO application areas, including protection of life and property. In
addition, national and international agencies may operate innovative observations which may
not have been envisaged in the Vision, and make these available, and some are subsequently
used in Global NWP. There is no commitment to these in the WIGOS Vision 2040, so they are
not backbone, but they become valuable to users. The term “Additional” describes these
satellite data and products. Once established and used by global NWP, the user requirement
for these is the same as for backbone observations, to support WMO programmes at the
global, regional and national levels to assist other Members in the provision of services in their
countries.
Furthermore, the document consolidates the key principles WMO recommends space agencies
consider with respect to the collection and provision of backbone satellite data to complement
the GBON in meeting the basic needs of global NWP supporting operational meteorology and
other application areas. It should be noted that the full exploitation of the capabilities of spacebased observations can only take place if supported by adequate high-quality in situ and
surface-based observations as provided by GBON and other networks e.g. the Global Ocean
Observing System.
Purpose of this document
This Position Paper serves as the WMO response to the Coordination Group of Meteorological
Satellites (CGMS) Action 47.02 “WMO to provide a report at next CGMS on baseline
requirements for satellite products for global NWP, to trigger a CGMS discussion on status of
delivery of such observations and possible improvements in the future and inclusion in the
CGMS baseline document”.
This Position Paper reflects the user requirements for backbone and additional satellite data
recommended to support global NWP and outlines the baseline satellite data required for global
NWP as expressed in the two tables below: Backbone Satellite Data for Global NWP and
Additional Satellite Data for Global NWP. Moreover, this Position Paper provides CGMS
Members with a consolidated list of the principles, standards and best practices from key WMO
publications most relevant to space segment providers. The Position Paper only considers Level
1 and Level 2 data, however higher level products (Level-3 and Level-4) may be considered for
inclusion in the future.
This backbone data is to support state-of-the-art global NWP systems within an Earth system
modelling approach across the WMO application areas as defined by the WMO Rolling Review

APPENDIX 3: DECISIONS ADOPTED BY THE SESSION

233

of Requirements and Statements of Guidance 10, including the protection of life and property. In
addition, this document is intended to guide the associated updates to the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160).
Background
Today, global NWP model systems underpin most WMO application areas. Whilst this paper
only focused on global NWP user requirements, users of other application areas often benefit
from the investment in satellite data via global NWP. Therefore, if we address global NWP user
requirements, we partly meet requirements in other application areas. This is particularly true
now that global NWP takes an Earth system approach. However, it is important to recognize
that these application areas will have additional requirements not reflected here, and different
to global NWP user requirements. It would be useful to develop position papers to reflect this
wider use of satellite observations across all WMO application areas.
The rapid pace of technological advancement in Earth remote sensing provides new
opportunities for the provision of observations within the WMO Integrated Global Observing
System (WIGOS). The opportunities include access to cross-disciplinary data collected by
WMO Members, innovative approaches facilitated by the sharing of detailed technical
specifications and metadata, and the potential for cost-effective access to data from
commercial and research missions. Fully exploiting these opportunities to maximize benefits
from global NWP will necessitate new approaches to cross-disciplinary data sharing within and
among Member states, clear delineation between backbone and additional satellite data and
products, exploration of public-private partnerships and mitigate the risk:
●

Members will remain responsible for the implementation of space-based
observational needs consistent with the prevailing WMO data sharing policies as
well as the principles and best practices for the collection, sharing and archiving of
satellite data outlined in the Manual on the WMO Integrated Global Observing
System: Annex VIII to the WMO Technical Regulations (WMO-No. 1160) and
CGMS — WMO Guidelines on Best Practices for Achieving User Readiness for New
Meteorological Satellites (WMO-No. 1187, 2017 Edition). Members can maximize
the value of space-based observations to the WMO community by working across
their respective governments and with private sector partners to highlight, inter
alia, the principles outlined in this Position Paper;

●

Minimize limitations on the exchange of backbone satellite data, at a minimum
meeting the data sharing requirements of the prevailing WMO data sharing
resolutions;

●

Sustain backbone and additional satellite observations and products for long-term
national or regional programmes, essential to meet national, regional, or global
requirements;

●

Provide detailed technical specifications of all space-based observing systems to
support the traceability, reliability, and credibility of the science behind the data,
and encourage user uptake and readiness; and

●

Consider innovative solutions for the efficient and cost-effective exchange of the
diverse types and increasingly large volumes of data from new satellite systems.

International exchange of observational data among Members in near real-time and as soon
as possible after launch and sharing pre-launch simulated data to aid in NWP data
assimilation testing and model calibration so delays using near real-time data are minimized,
10

See https://www.wmo.int/pages/prog/www/OSY/GOS-RRR.html
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see Principle 6 (WM4.5.1.1), have been critical for the significant advances over the past
decades witnessed in meteorology and related sciences, having led to improved skills of
global prediction model systems and improved numerical forecasts and warnings. The success
of weather forecasting and warnings relies on the near-real time availability of global
observational data because they are a prerequisite for weather forecasting with numerical
models. There is strong interdependence among global production centres and National
Meteorological or Hydrological Services (NMHSs) in delivering and exchanging high-quality
forecast products. Many studies on the benefit of observations — notably on satellite
observations — have demonstrated how much modern societies gain from weather
forecasting and continuous weather awareness, e.g. for risk reduction and planning of many
weather dependent activities. This has been achieved mainly due to global cooperation, duly
considering the global nature of the discipline. Global data exchange will remain a key
prerequisite to inform global and regional applications, and the data policies of satellite data
providers should facilitate such exchange. Finally, it should also be noted that increasing
volumes of global satellite data may in the future present challenges to exchange the global
data in real or near real-time.
WMO guides the provision of observational data by all Members through defined data policies,
standards, data sharing resolutions and best practices for user readiness highlighting the
importance of data quality and interoperability standards, and advocating full visibility of the
science behind the data.
Future evolution of the global NWP user requirements
This Position Paper captures the established requirements for the exchange of satellite data for
global NWP today with a view to the next 5–10 years, as confirmed by WMO Expert Teams,
relevant international working groups and leading NWP workshops such as the 7th WMO
Workshop on the Impact of Various Observing Systems on NWP (NWP7) and the 22nd
International TOVS Study Conference (ITSC). Furthermore, the Position Paper aligns itself with
the WMO Rolling Review of Requirements and the WIGOS Vision 2040. As Earth system
monitoring and global NWP will, with a stronger coupling between different domains of the
Earth system, continue to evolve in the coming years, data from existing or new sensors that
previously have not been part of the backbone system, will become such. It is important to
note that this Position Paper will have to be reviewed regularly by the key entities in order to
maintain a user-focused consensus on the requirements and discussed with the CGMS Space
Agencies for their consideration regarding the CGMS baseline.
It is therefore foreseen that the WMO Expert team on Satellite Systems and Utilization (ETSSU) will maintain ownership of the user requirements and will review their adequacy on a
regular basis and propose new releases to the Position Paper as required. Such reviews and
updates will be aligned with major user events discussing the impact of observations, in
particular the space-based component, on global NWP and Earth system modelling, specifically
those mentioned above, and would take place at a minimum every four years. WMO commits
to provide CGMS with an update in 4 years, or when there is a significant evolution in the use
of satellite data in global NWP, update to the relevant WMO data sharing policies and/or
associated technical regulations, whichever comes first.
Principles for Backbone and Additional Satellite Data
The following principles, should apply to Members providing backbone satellite data and
products from the users’ perspective. The reference is to the associated principles as given in
the Manual on the WMO Integrated Global Observing System (WMO No. 1160). Furthermore,
the WMO Guidelines on Best Practices on Achieving User Readiness for New Meteorological
Satellites (WMO-No. 1187), are relevant to principles 3, 5 and 6:
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Principle 1 (WM4.5.2.1): Share globally with all global NWP centres all backbone satellite
data acquired for global NWP in real-time or near real-time consistent with WMO Data Policy.
Rationale: International exchange of meteorological and related data has been the foundation
for advances of the meteorological enterprise and will continue to be critical for state-of-theart global NWP that benefits all Members.
Principle 2 (WM4.5.3.1): Document instrument characteristics and processing steps.
Rationale: Understanding all aspects of the basic observational data is critical to ensure their
correct usage and positive contribution in applications. For this purpose, information about
instrument properties and advance notification on their change over time (due to degradation,
for example) is required to be able to discern observing system effects from changes in the
observable, and to quantify uncertainty.
Principle 3 (WM4.8.4.1): Engage with users and document potential impact on applications
when developing new satellite systems, products, or ground systems.
Rationale: Providers of satellite data should directly address and respond to user requirements
in the definition phase of the satellite system and ensure the demonstration of the potential
positive impact in applications.
Principle 4 (WM4.5.3.1): Document algorithms and information to support user validation
and calibration of the data.
Rationale: To correctly apply data and products, and to validate uncertainties, information
about the algorithms and validation and calibration procedures is critical.
Principle 5 (WM4.8.3.1): Provide information on planned and achieved data timeliness, data
format and processing tools availability.
Rationale: Users need to know the time delay between acquisition and availability of data with
users, as well as the data format and metadata that are indispensable to correct data. Many
users benefit from processing tools delivered alongside data, especially if they do not have
their own processing and analysis systems.
Principle 6 (WM4.5.1.1): Provide timely pre-operational data to users before formal release.
Rationale: To accelerate and streamline the ingestion of data from new or upgraded spacebased systems into applications, users require a preview of various forms of preliminary data
with associated information on data quality. These include synthetic data, simulated data,
proxy data, and pre-operational data.
Principle 7 (WM4.5.3.3): Maintain and provide unrestricted access to satellite data archives
including all relevant metadata pertaining to the location, orbit parameters and calibration
procedures used.
Rationale: Members should allow unrestricted and user-friendly access to archived data,
including metadata consistent with WIGOS Metadata Standards, to enable non-real-time
applications, and the generation of climate data records. Quality assurance processes, version
control and regular reprocessing of data should be the norm.
Principle 8 (WM4.1.5): Plan for sustained data provision.
Rationale: Operational WMO applications require the provision of data on a long-term basis:
climate applications require multi-year datasets which are generally based on the continuity of
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comparable observing approaches; NWP centres’ investments in data exploitation are generally
only cost-effective if the data are available for a long time period (typically five years).
Principle 9 (WM4.3.1.3): Provide calibrated data with complete and traceable estimates of
stability and uncertainty that are linked to the International System of Units (SI) standards.
Rationale: NWP and reanalysis assimilation procedures rely on information on random and
structural errors of the assimilated data. The same applies for providers that use satellite data
to derive Essential Climate Variables.
Principle 10 (goes beyond WM4.1.511): Maintain space-based assets beyond the design
lifetime as long as they provide value-added observations on a safe and affordable basis as
determined by the operating agency.
Rationale: As new satellites are launched in order to ensure continuity of space-based
observations, it is important to note that the older satellites are not only valuable as providing
parallel data for the transition or as a backup capability, they also may provide significant
valuable data of their own. This has been repeatedly demonstrated by several operational
satellite systems and it is therefore important to maintain those satellites, and their data
processing systems, at an operational level with NRT access to the data when feasible. Prior
to decisions on satellite termination, satellite operators should engage with the user
community to establish the value of the data.

Description of the space-based observing system components
This section provides the description of the space-based components as given in the WIGOS
Vision 2040 (WMO-No. 1243). It is introduced here to improve readability of this document
and in order to provide the reader with an easy access to the terminology used in the
subsequent tables.
The proposed space-based component consists of four main subcomponents. Three of these
are applicable to the WIGOS Vision 2040. The fourth includes additional capacities and
capabilities that may emerge in the future.
Rather than giving strict stipulations for each subcomponent, a balance has been struck
between providing enough specificity to describe a robust and resilient system and
accommodating potential new capabilities arising from unanticipated opportunities.
Subcomponent 1: Backbone system with specified orbital configuration and measurement
approaches:
•

This subcomponent shall provide the basis for Members’ commitments and should
respond to their vital data needs,

•

It shall build on the current CGMS baseline (CGMS Baseline — Sustained
contributions to the Global Observing System, Endorsed by CGMS-46 in
Bengaluru, June 2018, CGMS/ DOC/18/1028862, v.1, 20 December 2018) but
have fully deployed (global) coverage and newly maturing capabilities,

Subcomponent 2: Backbone system with open orbit configuration and flexibility to optimize
implementation:

11

The principle expresses a user requirement from the perspective of ensuring that global NWP is performing at the
highest possible level and that the benefits, not only from Space Agency investments, but also the user investments in
data utilization, is maximized.
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This subcomponent shall be the basis for the open contributions of WMO Members
and shall respond to target data goals,

Subcomponent 3: Operational pathfinders and technology and science demonstrators:
•

This subcomponent shall respond to research and development needs,

Subcomponent 4: Additional capabilities:
•

This subcomponent shall include additional contributions by WMO Members, as
well as from the academic and private sectors.

The division of the observing capabilities into four subcomponents does not imply sequential
priorities, that is, it is not expected that all Subcomponent 1 systems will necessarily be
realized before elements of other subcomponents are addressed.
The main distinction between the various subcomponents is the current level of consensus
about the optimal measurement approach, especially the demonstrated maturity of that
approach: there is stronger consensus for the capabilities included in Subcomponent 1
compared to those in Subcomponent 2, and so forth. It is likely that the boundaries between
the groups will shift over time, for instance, some capabilities currently listed in Subcomponent
2 could transfer to Subcomponent 1.
The following table defines the set of backbone satellite data that are required in near-real time
by global Numerical Weather Prediction (NWP) systems, underpinning WMO application areas, and
made available to all global NWP centres consistent with WMO Data Policy. These are a subset of
the overall capabilities defined within the WIGOS Vision 2040, and mainly captured in
subcategories 1 and 2 therein. The performance of the instruments should be adequate to provide
the required observational capabilities with known accuracy and uncertainty, e.g. radiances with
appropriate information content useful to global NWP modelling systems. The detailed
requirements are captured by the WMO Rolling Review of Requirements and maintained in the
WMO Observing System Capability Analysis and Review Tool (OSCAR) Database12.
Table 1: Backbone Satellite Data for global NWP
Geostationary core constellation with a minimum of five satellites
providing complete Earth coverage
Type of satellite sensors

WIGOS Subcomponent

Multi-spectral VIS/IR
imagery with rapid repeat
cycles

1

IR Hyperspectral I
Sounders13

1

12
13

Products
Level 1: Radiance products
Level 2:Atmospheric Motion
Vectors (AMVs), Aerosol Optical
Depth (AOD), Sea Surface
Temperature (SST)
Level 1: Radiance products
Level 2:AMVs

https://www.wmo-sat.info/oscar/requirements

The WIGOS Vision 2040 states hyperspectral sounding from 5 geostationary orbits. The realization of that capability has started,
but only 2–3 orbital slots are currently considered to be filled in the coming decade.
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Sun-synchronous core constellation satellites in three orbital planes
(morning, afternoon, early morning)
Type of satellite sensors
VIS/IR imagery

WIGOS Subcomponent
1

Products
Level 1: Radiance products
Level 2: Aerosol Optical Depth
(AOD), Atmospheric Motion
Vectors (AMVs), Sea Surface
Temperature (SST)

IR Hyperspectral Sounder

1

Level 1: Radiances

Microwave Sounder

1

Level 1: Radiances

Microwave Imagery

1

Level 1: Radiances
Level 2:SST, total column water
vapour, clouds, precipitation, sea
ice

Scatterometer

1

Level 1: Backscattering crosssections
Level 2: Ocean surface vectors
winds, soil moisture

Sun-synchronous satellites at three additional (any other than above)
equatorial crossing times for improved robustness and improved time sampling
Type of satellite sensors
Microwave Sounder
Hyperspectral Infrared
Sounder

WIGOS Subcomponent

Products

2

Level 1: Radiances

Not currently reflected
in WIGOS Vision 2040

Level 1: Radiances

Wide-swath radar
altimeters and high
altitude, inclined, highprecision orbit altimeters

1

Level 2: Sea surface height, wind
and waves, ice freeboard

Global Navigation Satellite
System (GNSS) radiooccultation (basic
constellation)

1

Level 1: Bending angle

UV/VIS/NIR sounders,
nadir and limb

1

Level 2: Ozone, aerosol
properties

IR dual-angle view imagers

1

Level 2: SST

Level 2: Refractivity
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The following table defines the set of additional satellite data that are required by global NWP
underpinning WMO application areas and made available to all global NWP centres consistent
with WMO Data Policy. These are a subset of the overall capabilities defined within the WIGOS
Vision 2040, and mainly captured in subcategories 1 and 2 therein. The performance of the
instruments should be adequate to provide the required observational capabilities with known
accuracy and uncertainty, e.g. radiances with appropriate information content beneficial to
NWP might be useful to add. The detailed specifications of the instruments are captured by the
WMO Rolling Review of Requirements and maintained in the WMO (OSCAR) Database 14.
Table 2: Additional satellite data for global NWP
Data from Low-Earth orbiting satellites
Type of satellite sensors

WIGOS Subcomponent

Products

Multiangle, multipolarization
radiometers

Level 1: Radiance products
2

Level 2: Aerosol Optical
Depth (AOD)

Precipitation Radar

1

Level 1: Backscatter
Level 2: Precipitation rate

Scatterometer
Not currently reflected in
WIGOS2040

Radio-occultation

3 and 4[3]

Level 1: Backscattering crosssections
Level 2: Ocean surface
vector winds, soil moisture
Level 1: Bending angle
Level 2: Refractivity

SAR imagers

1

Level 2: Sea ice

Absolutely calibrated
broadband radiometers and
total solar irradiance and
solar spectral irradiance
radiometers

1

Level 1: Radiance

The following table defines the set of emerging satellite data that are likely to be required by
global NWP underpinning WMO application areas in the near future based on existing research
missions or planned advances in operational missions.

14

See https://www.wmo-sat.info/oscar/requirements
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Table 3: Emerging satellite data for global NWP
Geostationary core constellation with a minimum of five satellites providing
complete Earth coverage
Type of satellite sensors

WIGOS Subcomponent

Lightning mapper

1

Products
Level 2: Strike density

Data from Low-Earth orbiting satellites
Type of satellite sensors

WIGOS Subcomponent

Wind lidar

Currently 2

Products
Level 1: Backscatter,
extinction
Level 2: Line-of-sight winds

Cloud lidar

2

Level 1: Backscatter,
extinction

Cloud radar

1

Level 1: Reflectivity

Sub-mm imagery

2

Level 1: Radiances
Level 2: Clouds

Decision 18 (INFCOM-1)
Plan for a global demonstration project on the use of uncrewed aircraft systems in
operational meteorology
The Commission for Observation, Infrastructure and Information Systems
Decides to endorse the further development and scoping of a WMO-coordinated global
demonstration project on the utilization of Uncrewed Aircraft Systems (UAS) in support of the
provision of observations for operational meteorological and hydrological applications;
Requests the Standing Committee on Earth Observing Systems and Monitoring Networks
(SC-ON) and Standing Committee on Measurements, Instrumentation and Traceability
(SC-MINT) to consult with the relevant WMO bodies, international organizations, research
institutions, private entities and others to formulate a proposal and plan for this activity, based
on the concept provided in the annex to the present decision, to be presented to the
Commission for approval at its next session.
See the annex to the present decision.
_______
Decision justification:
Following the WMO Workshop on Use of Unmanned Aerial Vehicles (UAV) for Operational
Meteorology, 2–4 July 2019, Toulouse, France, and the development of a related publication
for the Bulletin of the American Meteorological Society (BAMS) on the status of UAV and their
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developing potential to contribute to operational meteorology, the INFCOM Joint Expert Team
on Aircraft-Based Observing Systems proposes that WMO coordinate a global demonstration
project on this technology in the coming 3–4 year period.
The conceptual outline presented in the annex below should be used as a basis only for
INFCOM to further develop the concept and scope and a proposed plan for WMO and INFCOM
to coordinate a global demonstration project on UAS.
Note that it is proposed to promote the term “Uncrewed Aircraft Systems” for this project and
in the future.

Annex to Decision 18 (INFCOM-1)
Concept Outline for a Global Demonstration Project on Uncrewed Aircraft Systems
(UAS) Use in Operational Meteorology
1.

Summary

It is proposed that WMO will coordinate a global demonstration project on the utility and
efficacy of Uncrewed Aircraft Systems (UAS) to routinely and operationally contribute to the
WMO Integrated Global Observing System (WIGOS) Global Basic Observing Network (GBON) in
support of WMO forecasting and other applications.
2.

Aims

(1)

To demonstrate current capabilities of a range of UAS systems and to measure their
capacity to contribute to meeting operational requirements for upper-air observations of
the WIGOS GBON;

(2)

To determine and analyse the impacts, benefits and disadvantages of UAS systems and
observations derived from them;

(3)

To demonstrate the capacity of UASs and their data processing systems to provide data
in an interoperable state ready for use by relevant applications and to determine related
future requirements for operational readiness;

(4)

To determine existing requirements for improvement to UAS systems to adequately meet
requirements to contribute operationally to WIGOS; and

(5)

To determine and make recommendations relating to regulatory conditions imposed on
UASs that impact their ability to contribute to WIGOS.

3.

Scope

The demonstration would run over one or more significant periods of time within a one-year
period in order to enable assessment of impacts and performance over varying seasonal
weather and operating conditions.
The project would seek to involve and include as wide a range as possible of candidate UAS
systems that have the potential to contribute to operational meteorology, for which several
key requirements would be specified.
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The project would involve contributors from both the public and private sectors and seek to
collaborate with researchers and developers in the field of UAS deployment and operation for
meteorological and hydrological operational forecasting application.
It is expected that this would exclude longer-term climate and environmental monitoring
applications for UAS.
The demonstration project would include the following aspects relating to UAS operations, data
delivery and data use:
(1)

Continuous and routine operation of systems over the project observations period(s);

(2)

Near-real-time delivery of data to a central repository in prescribed interoperational
formats;

(3)

Use of UAS data by stakeholder data users and applications, and implementation and
operation of data assessment practices during the observations period(s);

(4)

Ongoing data quality assessment throughout and following the observations period(s);

(5)

Provision of assessment reports by contributing data users;

(6)

Provision of assessment reports by contributing UAS operators that include indicative
capital and operational costs, environmental impacts and, if possible, comparison with
existing balloon borne sondes systems; and

(7)

Provision of assessment reports by stakeholder air space regulatory bodies; and

(8)

Identification of mechanisms for transmission and receiving of UAS data for use by
Members.

The UAS deployments would be expected to include where possible the following locations and
sites:
(1)

Urban;

(2)

Rural and remote;

(3)

Coastal and oceanic;

(4)

Mountain;

(5)

Cryosphere.

4.

Coordinating Partners

(1)

WMO Infrastructure Commission and relevant Standing Committees and working groups;

(2)

WMO Services Commission and relevant Standing Committees and working groups;

(3)

WMO Research Board.

5.

Other Stakeholders & Contributors

(1)

ICAO;

(2)

IATA;

(3)

Civil Aviation Associations and ANSPs.
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Participating Partners & Entities

(1)

NMHS UAS operators;

(2)

Research institutions;

(3)

UAS manufacturers and developers;

(4)

Third-party UAS operators;

(5)

Instrument Testbed operators;

(6)

WMO Information System centres;

(7)

Global data centres;

(8)

NMHS data users.

Decision 19 (INFCOM-1)
Designation of a WMO testbed for ground-based integrated meteorological
observation in Changsha (China)
The Commission for Observation, Infrastructure and Information Systems decides to
designate a WMO testbed for ground-based integrated meteorological observation in Changsha
(China) having acknowledged the proposal of the Permanent Representative of China with
WMO and following the recommendation of the Standing Committee on Measurement,
Instrumentation and Traceability;
The Commission further requests the testbed to inform the president of INFCOM, with a copy
to the WMO Secretariat, about its willingness and capabilities to provide its services as a
designated Measurement Lead Centre, in accordance with the terms of reference provided in
the annex to Resolution 10 (INFCOM-1) – Terms of reference for Measurement Lead Centres,
and to adapt its services and activities accordingly, by 1 July 2022.
_______
Decision justification: The Permanent Representative of China with WMO has kindly offered the
existing facilities at Changsha (China) to serve as a testbed for ground-based integrated
meteorological observation. The proposal was evaluated by the ad hoc Task Team on Testbeds
and Lead Centres. The task team found that the proposal met the criteria for a testbed and
recommended that the high-quality facilities of Changsha centre be recognized as a testbed.
The task team advised that further improvement could be made by implementing an
appropriate quality management system and by developing a twinning activity/special
relationship with a companion facility from a developing country.

Decision 20 (INFCOM-1)
Designation of the Marine Meteorological Science Experiment Base in Bohe, China as
a WMO Lead Centre
The Commission for Observation, Infrastructure and Information Systems decides to
designate the Marine Meteorological Science Experiment Base in Bohe, China as a WMO Lead
Centre having acknowledged the proposal of the Permanent Representative of China with WMO
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and following the recommendation of the Standing Committee on Measurement,
Instrumentation and Traceability.
The Commission requests the Lead Centre to inform the president of INFCOM, with a copy to
the WMO Secretariat, about its willingness and capabilities to provide its services as a
designated Measurement Lead Centre in accordance with the terms of reference provided in
the annex to Resolution 10 (INFCOM-1) – Terms of reference for Measurement Lead Centres,
and to adapt its services and activities accordingly, by 1 July 2022.
_______
Decision justification: The Permanent Representative of China with WMO has kindly offered the
existing facilities of the Marine Meteorological Science Experiment Base in Bohe, China to serve
as a WMO Lead Centre. The proposal was evaluated by the ad hoc Task Team on Testbeds and
Lead Centres. The task team found that the proposal met the criteria for a Lead Centre and
recommended that these high-quality facilities of Bohe centre be recognized as a Lead Centre.
The task team advised that further improvement could be made by implementing an
appropriate quality management system and by developing a twinning activity/special
relationship with a companion facility from a developing country. The findings of the task team
were also endorsed by the president of CIMO and the co-president (WMO) of the Joint WMOIOC Commission for Oceanography and Marine Meteorology.

Decision 21 (INFCOM-1)
Experimental CF-NetCDF profiles for marine and weather radar data
The Commission for Observation, Infrastructure and Information Systems decides:
(1)

To endorse the experimental use of the Climate and Forecast Network Common Data Form
(CF-NetCDF) profiles for marine and weather radar data as described in
INFCOM-1/ INF. 5.1.3(1);

(2)

To request the Standing Committee for Information Management and Technology
(SC-IMT):

(3)

(a)

To establish a WMO Information System (WIS) 2.0 demonstrator project for the
experimental exchange of those data as proposed in INFCOM-1/INF. 5.1.3(1);

(b)

To coordinate and monitor the experimental data exchange;

(c)

To coordinate with the Joint Expert Team on Operational Weather Radar (JET-OWR)
on technical aspects;

(d)

To report to INFCOM, with the aim of considering possible improvements to the
technical specifications;

To request the Secretary-General:
(a)

To publish the draft technical specifications of the CF-NetCDF profiles;

(b)

To support SC-IMT in conducting the WIS 2.0 demonstrator project for the
experimental data exchange, including the process of collecting feedback from
users on the effectiveness of the CF-NetCDF profiles and the data exchange
mechanisms;
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(4)
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To encourage Members to participate in the experimental data exchange.

See INFCOM-1/INF. 5.1.3(1) for more information.
_______
Decision justification: Resolution 58 (Cg-18) – Future Integrated Seamless Global Data-processing
and Forecasting System collaborative framework requires the implementation of a collaborative
framework to foster interoperability, at the data standards level, between systems and software
developed and maintained by different WMO communities contributing to Earth system modelling.
In particular, this requires the development of WMO technical regulations for the standardization of
the climate and forecast conventions for Network Common Data Form (CF-NetCDF) for WMO
operational and research activities. SC-IMT has begun drafting technical specifications of WMO CFNetCDF data types aimed at satisfying the request of Resolution 58 (Cg-18). Those technical
specifications will be included in the Manual on Codes (WMO-No. 306) as a new Vol. I.4 on CFNetCDF as soon as the experimental phase is complete. The first data types for which a WMO CF
profile has been drafted are weather operational radar data and marine trajectories. The new data
profiles will be used for experimental data exchange, and feedback will be requested from users to
improve the current technical specification drafts. SC-IMT has proposed the exchange of these data
to be performed adopting WIS 2.0 principles and in a WIS 2.0 demonstrator project.

Decision 22 (INFCOM-1)
Update of WMO Information System monitoring procedures and metadata quality
indicators
The Commission for Observation, Infrastructure and Information Systems decides:
(1)

To suspend the operation of the Integrated World Weather Watch Monitoring (IWM) and
to adopt the WMO Integrated Global Observing System (WIGOS) Data Quality Monitoring
System (WDQMS) as an operational replacement;

(2)

To request the Standing Committee for Information Management and Technology
(SC-IMT) to propose updates to the WMO Information System (WIS) procedures with the
aim to establish practices and tools to monitor:
(a)

The transition from WIS and the Global Telecommunication System (GTS) to the
new WIS 2.0 exchange protocols;

(b)

The quality of WIS Discovery, Access and Retrieval (DAR) metadata;

(c)

The exchange and availability of daily climate data as requested by the Executive
Council with Resolution 6 (EC-72) – Trial phase of the international exchange of
daily climate data.

See INFCOM-1/INF. 5.1.3(2) for more information.
_______
Decision justification: The Commission for Basic Systems, with Decision 10 (CBS-16) –
Amendments to the Guide on the Implementation of the Integrated World Weather Watch
Monitoring, established the parallel operation of IWM and WDQMS, considering that WDQMS
was under development and designed to provide statistics on the availability of observations
similar to IWM. INFCOM noted with satisfaction that WDQMS has been providing statistics on
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the number of surface and upper-air land observations in near-real-time with operational
status since 2020
(see INFCOM-1/INF. 5.1.3(2)) and that SC-IMT supports the replacement of IWM with
WDQMS.
SC-IMT has highlighted the requirements for the monitoring of data sharing, which are
evolving with the higher expectations of the user community, the change in the data sharing
landscape and the implementation of WIS 2.0 (Resolution 57 (Cg-18) – WMO Information
System: Amendments to the Technical Regulations and WIS 2.0 implementation approach and
Recommendation 7 (INFCOM-1) – WMO Information System 2.0 implementation plan,
functional architecture and demonstration projects. SC-IMT started a review of the
requirements concerning WIS Monitoring as reported in INFCOM-1/INF. 5.1.3(2).
Resolution 6 (EC-72) – Trial phase of the international exchange of daily climate data
requested INFCOM in close collaboration with the Commission for Weather, Climate, Water and
Related Environmental Services and Applications (SERCOM) to oversee and coordinate the preoperational phase of the daily climate data exchange. Therefore, INFCOM requires SC-IMT to
establish practices and tools to monitor the daily climate data exchange.

Decision 23 (INFCOM-1)
Optimum functional connections for marine meteorological observations and data
management
The Commission for Observation, Infrastructure and Information Systems decides:
(1)

To endorse the organizational and other recommended arrangements to continue and to
enhance the marine meteorological observing activities provided in the annex to the
present decision;

(2)

To request the expert teams and task teams identified in the annex to the present
decision to amend and/or update their terms of reference to accommodate the activities
identified in the tables.

See the annex to the present decision and INFCOM-1/INF. 5.1.7(1) for more information.
_______
Decision justification: The Study Group on Ocean Observations and Infrastructure Systems
(SG-OOIS) is charged by INFCOM with proposing optimal functional connections between WMO
and Intergovernmental Oceanographic Commission – Global Ocean Observing System (IOCGOOS) bodies, programmes and systems to ensure that the marine meteorological and
oceanographic objectives defined by WMO Members are achieved. The annex to the present
decision identifies a number of activities related to marine meteorological observations and
data management which are required to be established as a matter of priority to ensure the
uninterrupted continuation of those activities. The present decision contains a fraction of the
optimal functional connections and a comprehensive list of functional connections related to
current and future activities which will be presented to the second session of the Commission
for Observation, Infrastructure and Information Systems (INFCOM-2).
Recalling:
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(1)

Resolution 1 (INFCOM-1) – Establishment of standing committees and study groups of
the Commission for Observation, Infrastructure and Information Systems (Infrastructure
Commission),

(2)

Resolution 9 (Cg-18) – Joint World Meteorological Organization–Intergovernmental
Oceanographic Commission Collaborative Board,

(3)

Resolution 6 (JCOMM-5) – Observations Programme Area,

Taking into consideration, the Global Ocean Observing System (GOOS) Strategy 2030,
guidance from the Joint World Meteorological Organization–Intergovernmental Oceanographic
Commission (WMO-IOC) Collaborative Board (JCB) and the WMO Technical Coordination
Committee (TCC), and coordinating with the appropriate Infrastructure Commission (INFCOM)
and Services Commission (SERCOM) standing committees and study groups, the Study Group
on Ocean Observations and Infrastructure System (SG-OOIS) will identify, propose and help
establish efficient functional connections between GOOS, the IOC International Oceanographic
Data Exchange (IODE) and WMO groups such as the Global Climate Observing System
(GCOS), the Global Cryosphere Watch (GCW), the Global Atmosphere Watch (GAW), the WMO
Integrated Global Observing System (WIGOS), the WMO Information System (WIS), and the
Global Data-processing and Forecasting System (GDPFS),
Considering the need:
(1)

To maintain, improve and coordinate the in situ marine meteorological observing system
in response to stated requirements for marine meteorological data to support the Earth
system monitoring, the World Weather Watch, the World Climate Programme, the World
Climate Research Programme, the Global Framework for Climate Services, GOOS, GCOS
and marine services,

(2)

To coordinate the development and implementation of standardized, high-quality marine
meteorological observing practices, instrumentation, and data management from buoys
and ships,

(3)

To provide guidance to WMO Members and to IOC Member States on technical aspects of
marine meteorological observations from buoys and ships,

(4)

To enhance and maintain the Marine Climate Data System (MCDS) in order to provide
coordination of the activities of existing marine meteorological and oceanographic (metocean) data systems and address gaps to produce a dedicated WMO-IOC operational
data system with a view to obtaining compiled coherent marine meteorological and
oceanographic climate data sets of known quality, focusing on GCOS Essential Climate
Variables (ECVs), but also including other observed variables,

(5)

To coordinate with the appropriate bodies of the Standing Committee on Earth Observing
Systems and Monitoring Networks (SC-ON), the Standing Committee on Information
Management and Technology (SC-IMT), the Standing Committee on Measurements,
Instrumentation and Traceability (SC-MINT), GOOS and GCOS on marine
instrumentation, observation networks and requirements for marine data,

Noting that due to the disbandment of the Joint WMO/IOC Technical Commission for
Oceanography and Marine Meteorology (JCOMM), some of the working arrangements on
marine meteorological observations and data management are required to be re-established in
the new organization structure in order to continue the marine meteorological operational
activities of the marine meteorological observing panels (Data Buoy Cooperation Panel (DBCP),
Ship Observing Team (SOT)) without interruptions,
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Taking note of the information provided in INFCOM-1/INF. 5.1.7(1) on the status and
operation of MCDS, and having considered the new structure and substructures of technical
commissions and their respective terms of reference, SG-OOIS requests the approval of
functional connections as listed in the annex to the present decision.

Annex to Decision 23 (INFCOM-1)
Optimum functional connections for marine meteorological observations and data
management
1.

Marine Climate Data System (MCDS)

The Marine Climate Data System (MCDS) formalizes and coordinates the activities of existing
marine meteorological and oceanographic (met-ocean) data systems and addresses gaps to
produce a dedicated WMO-IOC operational data system with a view to obtain compiled
coherent met-ocean climate datasets of known quality, extending beyond Essential Climate
Variables (ECVs) of the GCOS. The data and metadata are collected from multiple real-time
and delayed mode sources to be served on a free and unrestricted basis to the end users
through a global network of less than ten WMO-IOC Centres for Marine Meteorological and
Oceanographic Climate Data (CMOCs) covering specific met-ocean data domains. The MCDS is
expected to improve timescales for met-ocean climate data availability, facilitate the exchange
of historical met-ocean climate data sets between countries, and thereby increase the amount
of ocean observations eventually made available to the relevant end-user applications.
Furthermore, integrated data and metadata will be available containing comprehensive data
set information e.g. historic details on current and past data codes and formats.
The terms of reference for MCDS data centres, data formats and quality control standards are
included in the Manual on Marine Meteorological Services, (WMO-No. 558) (2012 Edition,
updated in 2018) and in the Guide to Marine Meteorological Services, (WMO-No. 471) (2018
Edition). The detailed designation and evaluation process for Data Acquisition Centres (DACs)
and Global Data Assembly Centres (GDACs) is provided in the Guide to Marine Meteorological
Services (WMO-No. 471), 9, 9.3.7. The detailed designation and evaluation process for CMOCs
is provided in the Appendix to Part VII, 4.6 of the Manual on Marine Meteorological Services
(WMO-No. 558).
The governance structure for defining the designation procedure, functions and evaluation
process for MCDS centres (i.e. DACs, GDACs, and CMOCs) shall be recommended by INFCOM
and adopted by both the WMO and IOC Executive Bodies. The table below identifies the
recommended MCDS related activities and the groups that should take up the respective
responsibilities under the new WMO structure. As the groups listed in Table 1 carry out their
responsibilities, the groups should ensure sufficient coordination with GOOS networks.
Table 1: MCDS related functional connection with Bodies under new WMO structure

Type of Activity

Former JCOMM
Body

Primary
responsibility for the
MCDS

Expert Team
on Marine

Body under new
structure
SC-IMT

Further Information
Overarching responsibility
of the MCDS governance
and management shall be
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Type of Activity

Former JCOMM
Body

Body under new
structure

Climatology
(ETMC)
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Further Information
under the SC-IMT with the
input from the IOC/IODE
and Expert Team on Data
Requirement for Climate
Services(ET-DRC)

ETMC

SC-IMT/Expert Team
on Information
Management (ET-IM)

ET-IM in collaboration with
IOC/IODE should manage
the MCDS activities. ET-IM
membership shall include
experts in MCDS

ETMC

SC-IMT/Expert Team
on Audit and
Certification (ET-AC)

ET-AC membership should
include an IODE
representative to engage
in this activity

Review MCDS,
maintenance of VOS
data exchange
format (IMMT) and
Minimum Quality
Control Standard
(MQCS)

ETMC

Standing Committee
on Climate Services
(SC-IMT) /ET-IM

Review should be led by
ET-IM in collaboration with
Observation Coordination
Group(OCG) /SOT/VOS
Panel

Climatological
services delivery by
CMOCs

ETMC

SC-CLI particularly
ET-DRC

In coordination with ET-IM

ETMC

SC-IMT/ET-IM

Suggested to include the
MCDS information in the
WMO community website
and ET-IM to maintain the
information with the
assistance from
secretariat

ETMC
through
JCOMM
Services

ET-IM provide input
through Standing
Committee on
Marine
Meteorological and
Oceanographic
Services(SC-MMO)

MCDS Terms of Reference
(ToR) is included in
WMO-No. 558 and
WMO-No. 471 which are
managed by SC-MMO

Overarching
management of the
MCDS
Identifying MCDS
data centres,
accepting
nominations from
data centres,
evaluating candidate
data centres, regular
evaluation

Development and
management of
MCDS website

Update and
maintenance of the
Terms of Reference
for MCDS data
centres
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Marine meteorological observing systems

The Data Buoy Cooperation Panel (DBCP) and Ship Observations Team (SOT) are part of the
GOOS Observation Coordination Group (OCG) networks, primarily providing in situ marine
meteorological information for operational meteorological needs and underpin the marine
climate observing system. Both the DBCP and SOT have had strong links to WMO since their
inception. Both networks have well established real-time data distribution to the Global
Telecommunication System (GTS) under WIS and delayed mode data distribution via the
MCDS. Prior to WMO reform, Governance of the SOT and DBCP was approved by the former
JCOMM. Under the new WMO structure, following governance approval processes as given in
Table 2 are recommended for the SOT and DBCP. All other functional connections of DBCP and
SOT will be detailed and presented to the INFCOM-2 session.

Table 2: DBCP, SOT governance related functional connection
Type of Activity

Approval of ToR of the Data
Buoy Cooperation Panel
(DBCP), and the Ship
Observations Team(SOT)

Leadership appointment of
DBCP, SOT and its subsidiary
panels (i.e. Voluntary
Observing Ships (VOS), Ship
of Opportunity
Implementation Panel
(SOOPIP)

Former JCOMM Body under
Body
new structure

Further Information

JCOMM
Technical
Commission

Observation
Coordination
Group (OCG)

DBCP & SOT and
subsidiary bodies shall
operate under their own
governance, whereby
their ToR are kept under
review by the respective
panels. Any changes
proposed to ToRs shall
be considered by OCG
with a view to their
approval by the OCG
Executive Board on
behalf of the OCG.

JCOMM
Technical
Commission

Respective
panels will
decide on
leadership
appointment
following
their
approved ToR

Leadership appointments
to be reported to the
OCG Executive Board

Decision 24 (INFCOM-1)
Recommendations of the Hydrological Coordination Panel
The Commission for Observation, Infrastructure and Information Systems decides to
accept all the recommendations, decisions and actions proposed by the Hydrological
Coordination Panel (HCP) for the Commission’s consideration and included in the annex to the
present decision and requests that the relevant subsidiary bodies act accordingly.
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See the annex to the present decision.
_______
Decision justification:
Resolution 24 (Cg-18) – Vision, strategy and organizational arrangements for hydrology and
water resources in WMO, which established HCP as the WMO think tank on hydrology to, among
other duties, support an integrated delivery of WMO water-related activities.
Resolution 5 (EC-71) – Hydrological Coordination Panel, which approved the terms of reference
of HCP and its composition, which includes co-vice-presidents of technical commissions with a
hydrological background and the Vice-Chair of the Standing Committee on Measurements,
Instrumentation and Traceability (SC-MINT).
Final report of the second meeting of HCP, held in November 2020, to review the progress of
activities under the major hydrological initiatives identified by Resolution 25 (Cg-18) – Major
hydrological initiatives and to make proposals on their future implementation under the new
governance.

Annex to Decision 24 (INFCOM-1)
Recommendations, decisions and actions proposed
by HCP-2 for INFCOM consideration
1.

Recommendations of HCP-2 addressed to INFCOM

1.1
Recommendation 3: HCP requests the Study Group on Data Issues and Policies (SGDIP) Vice-chair, with the support of the ad hoc group on hydrological aspects of the WMO data
policy under her leadership to:
(1) Support the finalization of drafting the Resolution 42 (unified data policy) and its
hydrological annex, by the Extraordinary Session of the World Meteorological Congress
(Cg-Ext. 2021);
(2) Incorporate, with the support of the Task Team on Basic Documents: Technical
Regulations Volume III – Hydrology (WMO-No. 49), the definition and listing of essential and
additional data, and any other modifications required by the resolution on data policy and to
perform a consultation process in order to submit changes to the Hydrological Assembly at the
Nineteenth Session of the World Meteorological Congress (Cg-19) in 2023, through INFCOM and
the Commission for Weather, Climate, Water and Related Environmental Services and
Applications (SERCOM);
(3) Work closely with the World Water Data Initiative (WWDI) (steering committee, group of
friends) in order to prepare material on value of data, listing of use case, possible funding
mechanisms for water monitoring and other activities allowing outreach and advocacy for the
new resolution on data sharing;
(4) Consider including representatives of basin commissions in the ad hoc group on
hydrological aspects of the WMO data policy.
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1.2
Recommendation 4: HCP urges the Standing Committee on Hydrological Services (SCHYD) and the Joint Expert team on Hydrological Monitoring (JET-HYDMON) to join efforts and in
close collaboration with the Standing Committee on Data Processing for Applied Earth System
Modelling and Prediction (SC-ESMP), the Standing Committee on Earth Observing Systems and
Monitoring Networks (SC-ON) and the Standing Committee on Information Management and
Technology (SC-IMT), to further develop the concept note to be submitted at the SERCOM-1(II)
and INFCOM-1(III) sessions, with the aim of submitting the final Concept Note on Hydrological
Centres in Global Data-Processing and Forecasting System (GDPFS) for consideration at the
Hydrological Assembly in 2021 (during Cg-Ext. 2021).
1.3
Recommendation 5: HCP urges SC-ON, with the input of JET-HYDMON and in close
coordination with SC-IMT for WMO Information System (WIS) centres, to elaborate the
assessment on the evolving roles of WMO global hydrological data centres, taking into account
implementation of the WMO Hydrological Observing System (WHOS) and the Global
Hydrological Status and Outlook System (HydroSOS).
1.4
Recommendation 6: HCP asks JET-HYDMON, in collaboration with SC-MINT and the
Expert Team on Surface and Sub-surface Measurement (ET-SSM), to start the development of
the proposed Annex 2 – Manual on Hydrometry according to the following two-steps approach:
(1)

Compile the existing Annexes I to XII (representing ISO standards, now superseded by
updated versions);

(2)

Seek agreement from ISO to use the current version of the standards for the Manual; or

(3)

Develop a Manual on the basis of the regulatory/guidance material already developed by
WMO (e.g. Guide to Hydrological Practices or Manual on Stream gauging) or by Members’
National Hydrological Services (NHSs) and make only reference to relevant ISO standard.

1.5
Recommendation 7: HCP requests JET-HYDMON, in cooperation with SC-HYD, to
propose the list of essential and additional data to be included in the Technical Regulations to
complement the foreseen Resolution 42 under development (see HCP-2 Doc. 6.4) and have it
reviewed by HCP before submitting to INFCOM.
1.6
Recommendation 10: HCP recommends to INFCOM and SERCOM to continue
standards development in response to HydroSOS requirements.
1.7
Recommendation 11: HCP recommends that the potential benefits of enhancing the
global hydrological observation network in order to provide current status information to
HydroSOS be considered as part of the future development of the Global Basic Observing
Network (GBON), supported by the Systematic Observations Financing Facility (SOFF).
1.8
Recommendation 14: HCP further recommends SERCOM to endorse the lead of the
Task Team on Activity 9 under SC-HYD to launch, promote and maintain the Water Resources
Assessment webpage (including the Dynamic Water Resources Assessment Tool (DWAT) and
other tools) in cooperation with SC-ESMP and JET-HYDMON.
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Decisions of HCP-2 involving INFCOM

2.1
Decision 11 (HydroSOS): HCP to liaise with INFCOM JET-HYDMON to consider options
for establishing a team to develop the standards, guidance and infrastructure needs required to
support regional implementation after Cg-Ext 2021.

3.

Actions proposed by the Task Team for the review of Basic Documents:
Technical Regulations Volume III – Hydrology (WMO-No. 49)

3.1
Action 1: Identify in Volume III all terms that require a definition. The definitions
provided shall be consistent with the UNESCO-WMO International Glossary of Hydrology. Terms
that occur only once should be removed from definitions and better defined in the text. Final
review by JET-HYDMON and SC-HYD.
3.2

Action 5: Review and revise the provisions on hydrological stations identifiers.

Decision 25 (INFCOM-1)
Gender balance and the empowerment of women in the work of the Infrastructure
Commission
The Commission for Observation, Infrastructure and Information Systems, reaffirming
the goal of achieving gender balance, geographic and expert areas balance within INFCOM and
gender-sensitive weather, hydrological, climate and related infrastructures and services that
will contribute to an improved response to the specific needs and social and economic
circumstances of women and men, decides to establish an INFCOM Gender Balance Focal
Point with the collaboration and support of the INFCOM Management Group, and in close
consultation with the Commission for Weather, Climate, Water and Related Environmental
Services and Applications (SERCOM) Gender Focal Point:
(1)

To facilitate and monitor the successful implementation of the WMO Gender Action Plan
within INFCOM, particularly the priority actions for 2020–2023 identified by the World
Meteorological Congress at its eighteenth session (Cg-18);

(2)

To increase the visibility of the unique contributions and outstanding achievements of
women serving in INFCOM through the publishing of regular articles in the WMO Bulletin,
MeteoWorld and other online communication tools in order to encourage young women
scientists in the field;

(3)

To devise strategies to remove barriers and improve the equal participation of women in
the work of INFCOM based on practical steps to include considerations of work-life
balance, the promotion of role models and lessons learned during the COVID-19
pandemic, as well as the general promotion of gender balanced good practices that
advance gender equality and the empowerment of women and have demonstrable
results, with quantitative and/or qualitative evidence of impact, as well as the potential
to be successfully adapted and replicated elsewhere;

(4)

To create, maintain and progressively expand a network of female experts engaged in
the work of all areas of INFCOM with a focus on facilitating shared best practices from
Members who have success in using science, technology, engineering and math (STEM)
programmes to help secure future staff resources and to ensure that the developers and
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users of weather, water and climate services provided by WMO and its Members serve
the global community, recognizing that women and men are affected differently by
weather and climate;
(5)

Through the activities and work of INFCOM, to advance the capacity development of
women including but not limited to facilitating and promoting the organization of regional
and subregional gender equality conferences, workshops, forums and events to enable
and increase participation in observation, infrastructure and information systems as well
as strengthening the position of women as scientists, technologists and users of weather,
water and climate services to foster the increased participation of women in weather and
climate decision and policy-making;

(6)

To promote and monitor the production of gender-responsive weather, hydrological,
climate and environmental basic infrastructures and services, engaging with other United
Nations bodies, as appropriate, regarding how to ensure a wider engagement and
understanding of user needs, recognizing that women may obtain relevant information
differently and have distinct needs and differing access to resources due to gender-based
divisions of labour, patterns of mobility and socially-expected behaviour patterns;

(7)

To compile regular statistics and analyse and develop reports on the implementation of
gender mainstreaming within INFCOM to guide the implementation process through
specified WMO targets;

(8)

To promote the improved regional representation of and equality of opportunity for
women from within to INFCOM leadership positions.

_______
Decision justification:
Resolution 82 (Cg-18) – Gender Action Plan and Decision 55 (EC-70) – Implementation of
WMO Gender Equality Policy and Action Plan. The two technical commissions need to align
their views and approaches on their response to the Gender Action Plan, and this decision is
consistent with Decision 13 (SERCOM-1) – Gender Equality and the Empowerment of Women.
The INFCOM Management Group noted the impacts of weather, water and climate on gender
roles, especially in the event of disasters, and their implications for the implementation of
basic infrastructures. It also noted that women are underrepresented in the working structures
of INFCOM. Increased female participation is required, notably, in order to meet the 40%
target set by WMO.

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION
RECOMMENDATIONS ADOPTED IN PART II
Recommendation 1 (INFCOM-1)
Plan for the WMO Integrated Global Observing System Initial Operational Phase
(2020–2023)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 1 (Cg-18) – WMO Strategic Plan, Resolution 37 (Cg-18) – The WMO
Integrated Global Observing System transition to operational status commencing in 2020,
Resolution 38 (Cg-18) – Vision for the WMO Integrated Global Observing System in 2040,
Resolution 47 (Cg-18) – Ocean observations in support of Earth system prediction and WMO
support to the Global Ocean Observing System Strategy 2030 (including Tropical Pacific
Observing System 2020), and Resolution 50 (Cg-18) – Pre-operational phase of the Global
Cryosphere Watch,
Recalling the essential role of observations as one of the foundations upon which all products
and services provided by WMO Members to their constituencies in the areas of weather,
climate and water are built,
Noting that the WMO Strategic Plan 2020–2023 (WMO-No. 1225) clearly defines as its longterm Goal 2: “Enhance Earth system observations and predictions: Strengthening the technical
foundation for the future”,
Noting further that global Earth system observations will provide a basis for meeting the
demand for increasingly seamless prediction capability from nowcast weather to climate scales
based on a unified modelling approach,
Having examined the draft Plan for the WMO Integrated Global Observing System Initial
Operational Phase (2020–2023) provided in the annex to draft Resolution X/X (EC-73),
Endorses the current draft Plan for the WMO Integrated Global Observing System Initial
Operational Phase (2020–2023) (hereinafter referred to as the “Plan”) as provided in the annex to
the present recommendation;
Invites technical commissions and regional associations to contribute to the finalization of the
draft Plan as appropriate;
Invites international partner organizations to provide their feedback as needed;
Requests the Secretary-General to take the necessary steps to finalize the draft Plan for its
submission to the Executive Council at its seventy-third session (EC-73);
Further requests the Secretary-General to determine the best way to support National
Meteorological and Hydrological Services (NMHSs) in implementing the WMO Integrated Global
Observing System (WIGOS) principles and involving their various national providers of
observational data and to provide assistance to Members in promoting the principles of WIGOS
and the benefits of a partnership at the national level.
Recommends to the Executive Council to approve the draft resolution as provided in the
annex to the present recommendation.
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Annex to Recommendation 1 (INFCOM-1)
Draft Resolution X/X (EC-73)
Plan for the WIGOS Initial Operational Phase (2020-2023)
THE EXECUTIVE COUNCIL,
Recalling Resolution 1 (Cg-18) - WMO Strategic Plan, Resolution 37 (Cg-18) - the WMO
Integrated Global Observing System transition to operational status commencing in 2020,
Resolution 38 (Cg-18) - Vision for the WMO Integrated Global Observing System in 2040,
Resolution 47 (Cg-18) - Ocean observations in support of Earth system prediction and WMO
support to the Global Ocean Observing System Strategy 2030 (including the Tropical Pacific
Observing System 2020), and Resolution 50 (Cg-18) - Pre-operational Phase of the Global
Cryosphere Watch,
Noting Recommendation 1 (INFCOM-1);
Adopts the Plan for the WIGOS Initial Operational Phase (2020-2023), as contained in the
annex to the present resolution 1;
Requests Members, regional associations and technical commissions to organize their
activities to realize WIGOS goals and associated outcomes as described in the Plan;
Requests further Members to continue to provide resources, including through the WIGOS
Trust Fund and/or seconded experts, to help support the implementation of WIGOS;
Requests the Commission for Observation, Infrastructure and Information Systems
(INFCOM), to provide the technical lead in WIGOS operational activities;
Requests further INFCOM to keep the Plan under regular review, to update, and report
progress in the implementation of the Plan to the Executive Council, and to submit a report to
the Nineteenth World Meteorological Congress;
Requests the Secretary-General:
(1)

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

(2)

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

(3)

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

(4)

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

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

1

This resolution replaces Resolution 2 (EC-68) which is no longer in force.

The Plan for the WIGOS Initial Operational Phase (2020-2023) will be finalized for its submission to
EC-73 in accordance with Recommendation 1 (INFCOM-1).
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WORLD METEOROLOGICAL ORGANIZATION

WMO INTEGRATED GLOBAL OBSERVING SYSTEM (WIGOS)

THE PLAN FOR THE WIGOS INITIAL OPERATIONAL PHASE (2020-2023)
(Ver. 30.09.2020)
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EXECUTIVE SUMMARY
This document describes the objectives and main planned activities for the initial part of the
WIGOS operational phase, beginning with the eighteenth WMO financial period (2020-2023).
The Plan was developed in accordance with Resolution 37 (Cg-18) - the WMO Integrated
Global Observing System transition to operational status commencing in 2020, and
Resolution 38 (Cg-18) - Vision for the WMO Integrated Global Observing System in 2040.
The document outlines the initial operational capabilities of WIGOS to be in place by 2020, and
it describes the main activities that are planned to take place from 2020 and beyond in order
to further develop the system during this next period. The activities are structured in six main
priority areas, namely:
(1)

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

(2)

Fostering a culture of compliance with the WIGOS technical regulations;

(3)

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

(4)

Operational deployment of the WIGOS Data Quality Monitoring System;

(5)

Operational implementation of regional WIGOS centres;

(6)

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

Aligned with the WMO Strategic Plan 2020-2023 (WMO-No. 1225), Objective 2.1 - Optimize
the acquisition of Earth system observation data through the WMO Integrated Global
Observing System (WIGOS), this Plan responds to Resolution 37 (Cg-18) - the WMO
Integrated Global Observing System transition to operational status commencing in 2020, and
Resolution 38 (Cg-18) - Vision for the WMO Integrated Global Observing System in 2040.
The Plan takes into account the six priority areas decided by Congress, and brings focus on the
WMO Earth system approach, and how to integrate observations from all Earth system
domains in order to serve WMO Application Areas1 and allow WMO Members to deliver services
according to the WMO mandate and in the most efficient way.
With an Earth system perspective, WIGOS is designed to manage observations from a diversity
of surface- and space-based observing systems, provided by a diversity of observations
contributors. These observations are acquired by a variety of players with the aim of providing
an integrated, composite set of observations accessible to many users and are suitable for
many service and science applications.
2.

CURRENT STATUS OF WIGOS

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

National WIGOS Implementation

Almost all Members have had exposure to both the WIGOS concept and to the specifics of the
WIGOS technical systems via a dedicated WIGOS workshop arranged by the WMO Secretariat
in all regions. A majority of Members have had at least some level of activity in using the
OSCAR/Surface2 database to manage their surface-based observing systems. A small number
of countries have developed and approved their National WIGOS Implementation Plans. The
bulk of the national WIGOS implementation work is expected to take place once the regional
WIGOS centres are fully functional and once national WIGOS implementation plans have been
developed and approved.
WIGOS encourages and enables the integration of observations from different national
observations providers, such as other governmental and non-governmental organizations,
research institutes, volunteer networks, the private sector and individual citizens. It is known
that useful observations of Earth system variables are being collected by these stakeholders,
but their incorporation into WMO observing systems has been constrained by the lack of an
integrating framework and by a variety of technical barriers. WIGOS now offers the framework
and tools to enable these observations to be integrated, thus contributing more effectively to
national and global interests.
See 5.1 for how national WIGOS implementation is being addressed as part of the Plan; and
https://community.wmo.int/implementation-examples.
2.2

WIGOS Regulatory and Guidance Material

The Manual on the WMO Integrated Global Observing System (WMO-No. 1160) has undergone
revision, in particular as concerns the WIGOS Metadata Standard and the description of the
Global Cryosphere Watch (GCW). It has been expanded very significantly with new provisions
describing a series of Regional Basic Observing Networks serving a large number of application
1
2

See list of application areas with their Statements of Guidance
https://oscar.wmo.int/surface
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areas at the global, regional and subregional levels, and an overarching Global Basic Observing
Network to specifically serve Global Numerical Weather Prediction (NWP) and climate analysis.
A draft amendment to the manual, specifically on the GBON and WSIs provisions, is being
developed.
A Guide to the WMO Integrated Global Observing System (WMO-No. 1165) has been
developed and is being continually expanded with new material. A draft update of the guide
supporting implementation of GBON and WSIs provisions is being developed.
2.3

Observing Systems Capabilities and Review (OSCAR) databases

The OSCAR/Requirements3 database has been amended and updated to include all 14
currently recognized application areas. Work towards completing and updating the actual
observational user requirements in the database is ongoing.
The OSCAR/Space database (Version 2.0) has been deployed and is widely used by space
agencies and the user community.
The OSCAR/Surface database was operationally deployed in 2016, replacing Volume A
(WMO-No. 9), while offering much more extensive metadata information for many more
stations than those included in Volume A.
The databases can be accessed via https://oscar.wmo.int.
A strategy for the longer-term evolution of the OSCAR platform and for maintaining both the IT
infrastructure and the information content has been developed and needs to be implemented
(see 5.6 below).
2.4

WIGOS Data Quality Monitoring System

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

Regional WIGOS centres

Region I: In early2020, Kenya and Tanzania established a network of two RWC nodes with
pilot mode operations progressively in place. They cover the East African countries’ subregion,
splitting the mandatory functions between the two countries. In addition, South Africa has
been working on establishing a single RWC for the South African Development Community
(SADC) countries; and Morocco has expressed interest in establishing a RWC for West Africa,
and possibly for some more countries.

3

https://www.wmo-sat.info/oscar/observingrequirements
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Region II: Regional WIGOS centres in pilot mode for the region have been established by
China and Japan, with the coordination of operations between the two countries being under
discussion. Other Members have expressed their interest in establishing RWCs in RA II, such
as Saudi Arabia for the Gulf Cooperation Council (GCC) countries, Russia for the Russian
speaking countries and India.
Region III: A virtual Regional WIGOS Centre was approved by RA III-17, with distributed
functions involving two Members, Brazil and Argentina, and a coordination committee. This
RWC has progressively started since early 2020.
Region IV: In early 2020, the management group supported the development of a concept for
establishing a network of RWC nodes in the region. Follow-up discussions are ongoing,
involving various Members and organizations of the region (the United States of America,
Canada, Costa Rica, Trinidad & Tobago and the Caribbean Meteorological Organization) in
order to agree on how to split the functions and responsibilities and how to develop an RWC
implementation plan for RA IV.
Region V: A concept for a distributed regional WIGOS centre for RA V was decided by RA V-17
session. Discussions are ongoing, involving Indonesia, Singapore and Fiji (Members that have
submitted individual applications), and Australia that has expressed interest in participating,
towards establishing a network of RWC nodes, and to agree on how to split the functions and
responsibilities, as well as on an implementation plan.
Region VI: A regional WIGOS centre in pilot mode, based on the EUMETNET infrastructure
(Germany, UK), was approved by the RA VI session, with partial functionality for the region.
Discussions are needed with other interested Members of RA VI (Russia, Turkey, Italy, Croatia)
to plan and agree on how to establish additional RWC nodes in order to fully perform the
mandatory functions covering the whole region.
The establishing of RWCs in Antarctica is at an early stage, with some informal discussions
taking place.
See 5.5 for how the network of RWCs will be developed as part of the Plan.
2.6

The Vision for WIGOS in 2040

Congress adopted the Vision for WIGOS in 2040 through Resolution 38 (Cg-18). The vision
presents a likely scenario of how user requirements for observational data may evolve over the
next 20 years, and an ambitious, but technically and economically feasible vision for an
integrated observing system that will meet them.
It provides high-level targets to guide the evolution of WIGOS in the coming decades. It
anticipates a fully developed and implemented WIGOS framework that supports all activities of
WMO and its Members within the general areas of weather, climate, water, and other related
environmental applications.
The vision is available on the WMO Website at: https://community.wmo.int/vision2040
See 5.7 for the response to Vision for WIGOS in 2040 during the period 2020-2023 as part of
the Plan.
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WIGOS PRIORITY AREAS FOR THE 2020-2023 FINANCIAL PERIOD

The Plan was developed in accordance with Resolution 37 (Cg-18) - the WMO Integrated
Global Observing System transition to operational status commencing in 2020, and
Resolution 38 (Cg-18) - Vision for the WMO Integrated Global Observing System in 2040.
This Plan guides the development and initial operation of WIGOS over the coming four years
on global and regional levels; it sets priorities and defines targets and serves as a reference for
Members in the development of their National WIGOS Implementation Plans.
Thanks to the development activities undertaken during the pre-operational phase (20162019), WIGOS has now matured to a level where it is ready to enter its initial operational
phase commencing in 2020. However, there are significant remaining capability gaps, including
ocean observations, and other challenges that will need to be addressed during the next phase
of WIGOS in order for the system to fully serve all WMO application areas and help Members
exploit the full potential of partnership agreements.
The development of WIGOS will thus need to continue during the eighteenth financial period
(2020-2023), building upon and adding to the capabilities developed during the preoperational phase.
The highest priorities for WIGOS during this period are:
(1)

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

(2)

Fostering a culture of compliance with the WIGOS technical regulations;

(3)

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

(4)

Operational deployment of the WIGOS Data Quality Monitoring System;

(5)

Operational implementation of regional WIGOS centres;

(6)

Further development of the OSCAR databases.

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

264

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

the acquisition, processing and dissemination of observational data for environmental
monitoring and prediction purposes.
4.

KEY DELIVERABLES AND OUTCOMES

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

Expected Deliverables

By the end of the 2020-2023 financial period, the WIGOS framework at global, regional, and
national levels will have been completed, encompassing:
•

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

•

The GBON will have been implemented;

•

The RBON will have been implemented in all regions;

•

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

•

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

•

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

•

Ocean observing systems will be integrated in WIGOS, starting with those GOOS
Essential Ocean Variables (EOVs) addressing high impact weather NWP
requirements, in accordance with the GOOS Implementation Strategy 2030, related
GOOS Implementation Roadmap and the Framework for Ocean Observing (FOO).

•

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

•

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

National WIGOS Implementation Plans will have been adopted/approved by a
substantial majority4 of WMO Members;

•

National WIGOS governance mechanism will have been established by a substantial
majority of Members;

•

National WIGOS partnership agreements for integration and open sharing of
observations across all WIGOS component observing systems (WMO and partners)
will have been implemented and used by the substantial majority of Members;

•

WIGOS Station Identifiers: technical issues resolved and new system adopted;
policy for issuing IDs defined, adopted and implemented by Members and
accredited partners;

•

Climate requirements and needs identified by GCOS integrated into WIGOS
regulatory material and RRR processes;

•

The WIGOS Data Quality Monitoring System (WDQMS) will be fully operational for
all essential real-time components of the Global Observing System (GOS) and for
delayed mode climate components of the GOS identified by GCOS; national
processes for acting on issues and incidents received from the WDQMS will be in
place; the WDQMS will have at least functioning pilots for various WIGOS
components;

•

All components (databases) of the Observing Systems Capability Analysis and
Review (OSCAR) platform will be fully operational and updated; a substantial
majority of Members will be actively maintaining their metadata in the system; a
gap analysis support tool or function will have been implemented;

•

The process to capture historical metadata for various WIGOS components will be
in place, with functioning pilots across a range of ECVs;

•

The WMO-IATA Collaborative AMDAR Programme will have been established at the
global and regional levels, including the regional and global centres that support its
operation.

4.2

Expected Outcomes

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

4

•

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

•

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

•

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

•

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

•

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

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

266

5.

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

•

Enhanced cooperation with partners at the national and regional levels;

•

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

•

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

•

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

•

Improved availability and quality of WIGOS observational data and metadata;

•

An enhanced and expanding Aircraft Meteorological Data Relay (AMDAR) observing
system supporting the RBON and GBON.
ACTIVITIES

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

National WIGOS implementation

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

Fostering a culture of compliance with the WIGOS technical regulations

Members’ compliance with WIGOS technical regulations listed above in 5.1 will be mainly
assessed via the WIGOS readiness indicators and criteria that will be reviewed and further
developed building on those initially approved by Decision 31 (EC-69) - Indicators for
monitoring progress in the WMO Integrated Global Observing System national implementation,
for which an online tool has been developed and provides results for specific dates, e.g. for
1 June 2019, results are available on the website5. Those indicators and criteria will then be
updated to allow an improved and more realistic assessment of Members’ compliance with

5

https://www.wmo.int/pages/prog/www/wigos/wigos-readiness.html
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WIGOS implementation and with other WIGOS standards and recommendations. This process
relates to 5.1, as it will measure the progress of national WIGOS implementation.
To enable having an operational WIGOS readiness tool, results must be provided by various
other supporting tools, mainly the WIGOS Data Quality Monitoring System (WDQMS) webtool
(5.4) and the OSCAR databases (5.6). The reports and statistics that will be provided by the
regional WIGOS centres (RWCs) once they are established, should also be taken into account
as input for the assessment of Members’ compliance with WIGOS technical regulations,
particularly as regards the availability and quality of data (mostly that in near-real time) and
metadata (in OSCAR/Surface).
Relevant WIGOS-related (regional/global) centres will be identified and a framework will be
developed to assess their performances against their WMO mandate(s). See also 5.4 and 5.5.
5.3

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

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

Operational deployment of the WIGOS Data Quality Monitoring System

As the WIGOS Data Quality Monitoring System (WDQMS) concept consists of three functions,
the monitoring function, the evaluation function and the incident management function, the
need for online tools to support these functions have been recognized, for the use of Members
and of RWCs (see 5.5).
For the monitoring function, a WDQMS webtool has been developed, initially providing results
based on four global NWP centres for the land stations of the Global Observing System (GOS) on 3 December 2019 a pre-operational version of the WDQMS webtool was released
(https://wdqms.wmo.int/). The activities for 2020-2023 related to this webtool should be on
further developing it and making it fully operational and used by RWCs, as well as on
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expanding it to allow integration of other observing systems of the GOS (for example marine
and aircraft observations) and also the integration of other WIGOS observing components,
i.e. the observing component of the Global Atmosphere Watch (GAW), the WMO Hydrological
Observing System (WHOS), and the observing component of the Global Cryosphere Watch
(GCW) and consideration of co-sponsored observing systems (Global Climate Observing
System (GCOS) and the Global Ocean Observing System (GOOS). This will require deep
technical discussions with the various communities in order to map their activities against the
WDQMS concept and to identify whether and how they would be integrated in the WDQMS
webtool.
For the incident management function a global tool is also needed and a test has been started
using the ECMWF incident management system software. A prototype of such system should
be made available to RWCs for testing and for using in their pilot mode operations from 2020.
From 2021, the prototype should be converted into a global operational tool for all RWCs and
Members, where issues and incidents are registered and tracked down.
5.5

Operational implementation of regional WIGOS centres

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

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

The OSCAR Platform Strategy 2020-2023 was developed in 2019 in consultation with key
stakeholders. The strategy is based on a holistic approach and focusses on the observational
user requirements and WIGOS metadata requirements of all WMO application areas.
The strategy offers the following vision: An operational, sustainable, efficient, evolving, usable
and practical Global Information System for WIGOS in 2023, providing a comprehensive and
trusted perspective on observational user requirements of WMO application areas, in particular
those for Earth system prediction, as well as on surface- and space-based observing systems
capabilities, interfaced with relevant WIGOS data quality monitoring information.
A summary of the strategy is available in INFCOM-1/INF. 4.1.1(1).
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Evolution of observing systems in response to the Vision for WIGOS in
2040

In light of the WMO Strategic Plan 2020-2023, and in particular Strategic Objective 2.1,
Resolution 37 (Cg-18) and Resolution 38 (Cg-18), there will be the need to develop planning
activities for the financial period 2020-2023 in response to the Vision for WIGOS in 2040, and
distribute the collaborative roles regarding (i) the work to be done by the WMO working
structures (essentially the Infrastructure Commission, and the regional associations) and the
Secretariat, and (ii) the required actions by Members.
The following key considerations will be made to plan the WMO response to the Vision for
WIGOS in 2040:
•

Promote and highlight the WMO’s Earth system approach;

•

Have an integrated approach6 (see also section 8), 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;

•

Promote a culture of compliance (see also 5.2);

•

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

•

Promote capacity development tools (see also section 6);

•

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 a
driver; and

•

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

In so doing, a guidance document for the evolution of global observing capabilities will be
developed. The document will be simple and easy to use by all implementation agents,
including the wide range of public and private institutions that contribute observations, and 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 recommendations from the series of international workshops on
the impact of various observing systems on NWP, and a synthesis of key observational gaps
from the Rolling Review of Requirements Statements of Guidance with some recommendations
on how to address these gaps.
5.8

Implementation of WIGOS Station Identifiers in the WMO Information
System

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

Integration is across all Earth system domains with consistent approaches regarding data exchange,
collection of WIGOS metadata, quality monitoring and incident management, and the use of capacity
development instruments such as the Systematic Observations Financial Facility (SOFF)
6
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achieve a fully operational exchange of data using the WSI the following areas need to be
addressed:
(1)

Procedure to assign WSI to new stations
Clear procedures are needed for the Members to be able to assign WSI to new
stations. In this respect, each Member needs to develop a WSI national schema
complying with the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160). To facilitate the process, the WMO Secretariat will provide some
guidance material and sample schemas that can be adopted by Members.

(2)

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

(3)

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

(4)

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

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

B. Encode WSI
in BUFR

C. Exchange WSI
BUFR on GTS

D. Software to
process WSI

July 2021

Most of the
Members able
to assign WSI

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

Some Members
exchange WSI data
on GTS

Check software can
work with WSI and TSI

December
2021

All Members
able to assign
WSI

July 2022

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

Most Members
exchange WSI data
on GTS

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

December
2022

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

All Members
exchange WSI data
on GTS

July 2024

6.

All software able to
process WSI

CAPACITY DEVELOPMENT

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

The operational and efficient use of the following specific WIGOS technical tools will
require further developing the learning material and organizing training events in
the regions/subregions, taking into account the needs and requirements of RWCs:

•

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

•

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

•

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

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

PARTNERSHIPS

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

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

(2)

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

(3)

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

WIGOS is new for most of the players, and there must be motivation to engage in a
collaborative process and to make their data available, e.g. to NMHSs, to the national and

7

For example, the WMO-IOC Collaborative Board offers an opportunity to better align WMO and IOC
strategies in support of WIGOS and GOOS.
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international WMO community, etc. A key principle of successful and sustained partnerships is
the recognition of mutual benefit.
The interests of operators vary widely depending on the type of organization and its needs;
consequently, the motivations to share observational data nationally (e.g. with NMHSs) or
internationally with WMO Members are also very diverse.
Partnerships within the framework of WIGOS would address:
•

•

Observation gaps:
—

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

—

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

Scientific and service information requirements meeting specific needs,

Activities to facilitate the development of partnerships:
•

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

•

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

•

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

•

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

•

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

•

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

•

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

•

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

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

INTEGRATION OF OBSERVING NETWORKS ACROSS EARTH SYSTEM
DOMAINS INTO WIGOS

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

Weather and climate observations of the Global Observing System (GOS) and the
Global Climate Observing System (GCOS) networks,

•

Atmospheric composition observations, i.e. the observing component of the Global
Atmosphere Watch (GAW),

•

Hydrological observations of the WMO Hydrological Observing System (WHOS),

•

Cryosphere observations, i.e. the observing component of the Global Cryosphere
Watch (GCW),

•

Marine meteorological and oceanographic observations of the Global Ocean
Observing System (GOOS).

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

8

•

Contribution of specific Earth system monitoring areas to the RRR in
response to Vision for WIGOS in 2040, for which observational user requirements
are submitted to and maintained in OSCAR/Requirements, and Statements of
Guidance are drafted and maintained for relevant application areas 8. Establishment
of new application areas for cryosphere monitoring will be investigated and
consideration will be given to requirements for the monitoring of atmospheric CO 2.

•

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

•

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

Ocean application, climate monitoring (GCOS), hydrology and water resources, Forecasting
Atmospheric Composition, Monitoring Atmospheric Composition, and Providing Atmospheric
Composition information to support services in urban and populated areas.
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•

WIGOS metadata routinely updated into OSCAR/Surface using new facilitating
mechanisms, such as community metadata submission templates 9, and programme
specific machine-to-machine interfaces with OSCAR (e.g. OCEANOPS, Weather Radar
Database, Aircraft-based Observations). Dialogue at the national level between
OSCAR/Surface National Focal Points (NFPs) and partner organizations will be
promoted, and nomination of OSCAR/Surface NFPs with delegation of authority for
entering metadata directly in OSCAR/Surface will be encouraged.

•

Global Basic Observing Network (GBON) concept expanded to other
variables supporting Global NWP and other applications:
—

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

—

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

—

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

—

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

•

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

•

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

Such templates are designed to facilitate the submission of WIGOS metadata to OSCAR/Surface for
specific types of observing platforms (e.g. GCW observing stations).
See also Resolution 45 (Cg-18) - Ensuring adequate marine meteorological and oceanographic
observations and data coverage for the safety of navigation and the protection of life and property in
coastal and offshore areas, which offers justification for such GBON expansion into the ocean.
WIGOS Observing Network Design Principle No. 7: “Designing through a tiered approach”: Observing
network design should use a tiered structure, through which information from reference observations
of high-quality can be transferred to other observations and used to improve their quality and utility.
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composition) with a view to providing quality monitoring information for a wider range
of variables and applications.
9.

COMMUNICATIONS AND OUTREACH

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

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

(b)

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

(c)

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

(d)

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

GCOS will collect a broad range of inputs from users on the need for climate information. This
will include open calls for review and inputs, and a Climate Observations Conference in October
2021. GCOS will report on the status of the global climate observing system and on plans for
its improvement to the UNFCCC in time for its global stocktake.
10.

GOVERNANCE, MANAGEMENT AND EXECUTION

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

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

•

For hydrological observations: The Hydrology Coordination Panel;

•

For cryosphere observations: the Study Group of the Infrastructure Commission on
the WMO Cryosphere Cross-cutting Functions (Global Cryosphere Watch);

•

For marine meteorological and oceanographic observations: the Study Group of the
Infrastructure Commission on the Global Ocean Observing System, the Joint WMOIOC Collaborative Board, and the GOOS Steering Committee;

•

For atmospheric composition observations: The Research Board.

Other relevant bodies for coordinating the implementation of this plan are:
•

the Infrastructure Commission Standing Committee on Information Management
and Technology;

•

the Study Group of the Infrastructure Commission on the Global Basic Observing
Network.

10.1

Global level

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

Regional Level

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

12

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

GCOS Upper-air Network (GUAN), GCOS Reference Upper-air Network (GRUAN), GCOS Surface
Network (GSN), and the new GCOS Reference Surface Network (GSRN).
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(b)

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

(c)

Facilitate and coordinate regional WIGOS projects;

(d)

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

(e)

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

(f)

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

(g)

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

(h)

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

(i)

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

(j)

Assist with regional mechanisms or structures for allocation of WIGOS Station
Identifiers.

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

National Level

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

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

(b)

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

(c)

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

(d)

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

(e)

Sustained and standardized operation of national observing networks/systems;
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(f)

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

(g)

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

(h)

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

(i)

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

(j)

Adoption and implementation of a national policy for issuing WIGOS Station
Identifiers.

The success of all the above activities at national level depends on the capacity to create trust
and effective collaboration links between NMHSs, NHSs and other institutions that can
contribute to, and benefit from, WIGOS.
11.

RISK ASSESSMENT

The highest risks identified include:
(1)

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

(2)

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

(3)

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

(4)

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

(5)

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

(6)

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

(7)

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

(8)

Lack of Member resource support for WICAP development (potential impact: failure
to make use of additional AMDAR observations in support of Global NWP);
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(9)

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

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

RESOURCES

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

WMO regular budget for WIGOS implementation support activities;

(b)

WIGOS Trust Funds to supplement the WMO regular budget;

(c)

In-kind contributions from Members and international partner organizations;

(d)

Staff secondments;

(e)

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

(f)

Regional fund-raising activities to support WIGOS;

(g)

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

(h)

Provision of financial support for WICAP development and operations;

(i)

Sustained resourcing of NMHSs and other institutions contributing to WIGOSrelevant observations.
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MONITORING AND EVALUATION

The implementation of the Plan will be regularly monitored and evaluated using quantitative
and objective methodology wherever possible. The WDQMS will be central to monitoring the
implementation and performance of the observing networks themselves.
KPIs with targets and indication evaluation tools are provided in the annex.
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ANNEX
KEY PERFORMANCE INDICATORS
Key Performance Indicators (KPIs) are provided in the table below to help monitor the
progress of WIGOS implementation.

1
2

No.

KPI

Priority

Target
(2023)

Tool/mechanism
to evaluate KPI

1

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

National
Implementation

75% of WMO
Members

Percentage of
Members

2

National WIGOS
governance mechanism
established

National
Implementation

75% of WMO
Members

Percentage of
Members

3

National WIGOS
partnership agreements
implemented

National
Implementation

75% of WMO
Members

Percentage of
Members

4

WIGOS Station
Identifiers implemented

National
Implementation

75% of WMO
Members

Percentage of
Members

5

WIGOS metadata
implemented in
OSCAR/Surface for all
reporting stations

National
Implementation

75% of WMO
Members

Percentage of
Members

6

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

National
Implementation

75% of WMO
Members

Percentage of
Members

7

Members affiliated with
RWC

National
Implementation

75% of WMO
Members

Percentage of
Members

8

Number of variables
considered in WDQMS
webtool

WDQMS

70%

Percentage of
targeted variables
(10)

9

Number of WIGOS
observing
components/domains
integrated in WDQMS
webtool

WDQMS

41

Simple count of
WIGOS observing
components/domains

10

Number of GBON
Stations established

GBON/RBON

7002

Simple count of
station in
OSCAR/Surface

11

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

GBON/RBON

1000

Simple count of
station in
OSCAR/Surface

Weather, Climate, Marine observations, Aircraft observations
Target of 500km x 500 km horizontal resolution over land surface
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No.

KPI

Priority

Target
(2023)

Tool/mechanism
to evaluate KPI

12

Pilot GSRN Active

GCOS

One Lead
Centre Active

GSRN Lead Centre
Reporting

13

Number of certified
GRUAN stations
delivering to WIGOS

GCOS

20

GRUAN Lead Centre
Reporting

14

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

GCOS

One report

Publication

15

Number of regions with
at least one established
Regional WIGOS Centre

Regional WIGOS
centres

7
(6 regions plus
Antarctica)

Simple count

16

Percentage of WIGOS
Metadata complete in
OSCAR/Surface

OSCAR

75

Average of platform
completeness index
as provided by
OSCAR/Surface

17

Number of component
databases3 interfaced
with OSCAR/Surface

OSCAR

7

Simple count

18

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

OSCAR

25% of WMO
Members

Percentage of
Members

19

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

GBON/RBON

10

OSCAR, RRR

Recommendation 2 (INFCOM-1)
Update of regulatory material related to the establishment of the Global Basic
Observing Network
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 34 (Cg-18) – Global Basic Observing Network,
Having examined the draft Global Basic Observing Network (GBON) provisions provided in
the annex to the present recommendation,

3

GCW, JCOMMOPS, WRD, Hydrology, OSCAR/Requirements, CPDB, WDQMS
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Endorses the current draft GBON provisions provided in the annex to the present
recommendation,
Recommends that the amendments to the Manual on the WMO Integrated Global Observing
System (WMO-No. 1160), section 3.2.2, based on the current draft as given in the annex to
the present recommendation, be adopted by the World Meteorological Congress at its
extraordinary session in 2021 (Cg-Ext(2021)), with effect from 1 January 2022,
Recommends that the Executive Council review the environmental impact and sustainability
of WMO systems and activities and make recommendations to the World Meteorological
Congress on the highest priority activities to be undertaken by Members.
Requests the Secretary-General to take the necessary steps to finalize the draft GBON
provisions and provide them to Members for their review prior to their submission to CgExt(2021).

Annex to Recommendation 2 (INFCOM-1)
GBON provisions of the
Manual on the WMO Integrated Global Observing System (WMO-No. 1160)
3.2

DESIGN, PLANNING AND EVOLUTION

3.2.1

Composition of the surface-based subsystem of WIGOS

3.2.2

Global Basic Observing Network

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

Members shall establish and manage the GBON.

Notes:
1.

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

2.

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

3.

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

4.

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

5.

The list of GBON stations/platforms is drawn from the list of all available
stations/platforms in the WIGOS as registered in OSCAR/Surface by the Members. The
identification of the subset to be proposed for GBON designation is based on the
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specification of GBON listed below. The list of GBON stations/platforms is elaborated in
collaboration between the Members and INFCOM.
3.2.2.3
Members shall maintain the continuous operation of those
stations/platforms that are designated as contributors to GBON.
Note: The designation process is defined in 3.2.2.22-3.2.2.23 below and further detailed in the
Guide to the WMO Integrated Global Observing System (WMO-No. 1165).
3.2.2.4
Members shall strive to design, install, manage, and operate stations within
their networks in an environmentally sustainable fashion.
3.2.2.5
Members shall make available internationally through WIS all GBON
observations in real time or near-real time. according to the overall WMO data policy
3.2.2.6
If a Member finds that the horizontal resolution required according to one
or more of provisions 3.2.2.7 - 3.2.2.18 is not practically achievable for the observing
network within parts of their territory, e.g. in uninhabited and remote areas, the
Member shall inform the Secretary-General of the reasons as per Article 9(b) of the
WMO Convention, and paragraph 6 of “GENERAL PROVISIONS”.
3.2.2.7
Members shall maintain the continuous operation of a set of surface land
observing stations/platforms that observe, at a minimum, atmospheric pressure, air
temperature, humidity, horizontal wind, precipitation and snow depth, located such
that the GBON has a horizontal resolution of 200 kilometres or higher for all of these
variables, with an hourly frequency.
Notes:
1.

The precipitation observation means an hourly accumulation.

2.

The Guide to Instruments and Methods of Observation (WMO-No. 8), Volume II provides
details on measurement of snow.

3.

A horizontal resolution of 200 km or higher means that stations/platform are spaced not
more than 200 km apart on average.

4.

Many manual stations/platforms observe less frequently than hourly; these nevertheless
provide a valuable contribution to the GBON.

5.

The provisions do not imply that every station/platform must measure all the variables
listed, but that the network as a whole delivers observations at the required horizontal
resolution for all the variables.

3.2.2.8
Members should operate surface land observing networks/platforms at horizontal
resolutions of 100 km or higher.
3.2.2.9
Where Members operate networks as described in 3.2.2.7 and 3.2.2.8,
Members shall make the observations of these networks available internationally
according to 3.2.2.5.
3.2.2.10 Members shall maintain the continuous operation of a set of surface
marine meteorological observing stations/platforms within their Exclusive Economic
Zone that observe, at a minimum, atmospheric pressure and sea surface temperature
located such that where opportunity exists, GBON has a horizontal resolution of 500
kilometres or higher, over the marine areas of their jurisdictions, for these variables,
with an hourly frequency.
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Note: For Small Island Developing States where the surface area of the Exclusive Economic
Zone is significantly larger than the land surface area, the provision applies to the entirety of
the area of observing responsibility.
3.2.2.11 Members should facilitate other Members to make surface marine meteorological
observations within their Exclusive Economic Zone, subject to the data being shared
internationally according to 3.2.2.5.
3.2.2.12 Members shall maintain the continuous operation of a set of upper-air
stations/platforms over land that observe, at a minimum, temperature, humidity and
horizontal wind, with a vertical resolution of 100 m or higher, twice a day or better,
up to a level of 30 hPa or higher, located such that GBON has a horizontal resolution
of 500 kilometres or higher for these observations.
Notes:
1.

Radiosonde systems currently provide the primary means for collecting such
observations.

2.

A vertical resolution of 100 m or higher means that observations are spaced and reported
not more than 100 m apart in the vertical on average.

3.

Upper-air observations obtained over remote/isolated islands have particularly high
impact on Global NWP skill, and continued operation of these stations/platforms are of
high priority for GBON.

3.2.2.13 Members should operate networks of upper air stations/platforms providing
horizontal resolutions of 200 km or higher.
3.2.2.14 Members should operate a subset of the selected GBON upper-air observing
stations/platforms that observe temperature, humidity and horizontal wind profiles up to
10 hPa or higher, at least once per day, located such that, where geographical constraints
allow, GBON has a horizontal resolution of 1000 kilometres or higher, for these observations.
3.2.2.15 Members shall operate a set of upper-air stations/platforms that observe
temperature, humidity and horizontal wind profiles, with a vertical resolution of 100
m or higher, twice a day or better, up to 30 hPa or higher, located such that, where
opportunity exists, GBON has a horizontal resolution of 1000 kilometres or higher
over the marine areas of their jurisdictions, for all these observations.
Note: For Small Island Developing States where the surface area of the Exclusive Economic
Zone is significantly larger than the land surface area, this provision applies to the entirety of
the area of observing responsibility.
3.2.2.16
apply.

Where networks described in 3.2.2.13 – 15 are operated, 3.2.2.5 shall

3.2.2.17 Members should make available aircraft meteorological observations of
temperature, humidity (where available) and horizontal wind from aircraft ascents and
descents, with 300 m or higher vertical resolution with a temporal frequency of at least hourly.
3.2.2.18 Members should make available aircraft meteorological observations of
temperature, humidity (where available) and horizontal wind, with a horizontal resolution of
100 kilometres or higher, while at level flight.
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3.2.2.19 Members should make available hourly remote sensing profiler observations of
temperature (where available), humidity (where available) and horizontal wind with a vertical
resolution of 100 m or higher.
3.2.2.20 Members operating observing networks/platforms at higher density than specified
above under the provisions 3.2.2.7 - 3.2.2.19 should make available what is observed at least
hourly.
Note: 15 kilometres is the current goal of global NWP requirements
3.2.2.21 Members shall make available the Metadata of their GBON observing
stations/platforms in accordance with the provisions of section 2.5.
3.2.2.22 Each Member shall designate at a minimum the required number of surface
stations and the required number of upper air stations as per (3.2.2.10 and 3.2.2.15)
as their contribution to GBON.
Notes:
1.
The Infrastructure Commission will undertake an initial GBON implementation analysis
that will provide, for each Member, the number of surface stations and the number of upper air
stations that are required for the Member to meet their obligations under 3.2.2.7-3.2.2.21.
2.
For each Member, the Infrastructure Commission will review their designated contribution
as per 3.2.2.21 [Secretariat] and assess whether it meets the requirements specified in
3.2.2.7-3.2.2.21, and will inform the Member in writing of its findings.
3.

See Note 3 below 3.2.2.12.

3.2.2.23 Members shall register the stations in OSCAR/Surface and identify that
these stations belong to the GBON.
3.2.2.24 Members shall routinely monitor GBON performance across the network to
identify non-conformance with the designed performance.
Note: Guidance on data quality monitoring, evaluation and incident management is detailed in
the Guide to the WMO Integrated Global Observing System (WMO-No. 1165), Chapter 8.
3.2.2.25 Members shall acknowledge, document and rectify any identified nonconformance at one of their stations/platforms within time frames agreed by the
WMO Executive Council or the World Meteorological Congress.
Note:
Details on relevant time frames and processes are provided in the Guide to the WMO
Integrated Global Observing System (WMO-No. 1165).
3.2.2.26 Members shall formally notify the Secretary-General, at least three months
in advance, of their plan to discontinue the operation of their stations/platforms.
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Recommendation 3 (INFCOM-1)

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

THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 35 (Cg-18) – WMO Integrated Global Observing System station
identifiers,
Noting Recommendation 1 (INFCOM-1) – Plan for the WIGOS Initial Operational Phase (2020–
2023),
Having examined the draft amendments to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2.4.1, and Attachment 2.2 as provided in the
annex to draft Resolution X/X (EC-73),
Endorses the current draft amendments to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2.4.1, and Attachment 2.2 as provided in the
annex to draft Resolution X/X (EC-73);
Recommends to the Executive Council to adopt the draft resolution as provided in the annex
to the present recommendation;
Requests the Secretary-General to take the necessary steps to finalize the draft amendments
to the Manual on the WMO Integrated Global Observing System (WMO-No. 1160), section
2.4.1, and Attachment 2.2, as provided in the annex to the present recommendation, and to
provide these amendments to Members for their review before they are submitted to the
Executive Council at its seventy-third session (EC-73);
Invites international partner organizations to provide their feedback as needed.

Annex to Recommendation 3 (INFCOM-1)
Draft Resolution X/X (EC-73)
Manual on the WMO Integrated Global Observing System
(WMO-No. 1160), section 2.4.1
THE EXECUTIVE COUNCIL,
Noting:
(1)

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

(2)

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

(3)

Resolution 35 (Cg-18) — WMO Integrated Global Observing System Station
Identifiers,
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Having considered Recommendation 3 (INFCOM-1) - Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2.4.1,
Adopts the amendments to the Manual on WMO Integrated Global Observing System
(WMO-No. 1160), section 2.4.1 and Attachment 2.2 as provided in the annex to the present
resolution4, with effect from 1 July 2021;
Authorizes the Secretary-General to make any subsequent purely editorial amendments;
Requests the Secretary-General:
(1)

To publish the updated Manual in all WMO official languages;

(2)

To ensure the editorial consistency of the relevant documents.

_______
Note: This resolution replaces Resolution 36 (Cg-18), which is no longer in force.

Annex to draft Resolution X/X (EC-73)
Manual on the WMO Integrated Global Observing System (WMO-No. 1160),
section 2.4.1
2.4

OPERATIONS

2.4.1

General requirements

Note: Provision 2.4.1.1 of the Technical Regulations (WMO-No. 49), Volume I, Part I, applies.
2.4.1.1
WMO observing stations and platforms shall be uniquely identified by a
WIGOS station identifier.
Note: The structure of WIGOS station identifiers is specified in Attachment 2.2.
2.4.1.2
Members shall issue WIGOS station identifiers for observing stations and
platforms within their geographic area of responsibility that contribute to a WMO or
co-sponsored programme, and shall ensure that no WIGOS station identifier is issued
to more than one station.
Notes:
(1)

Members may issue WIGOS station identifiers for observing stations and platforms within
their geographic area of responsibility that do not contribute to a WMO or co-sponsored
programme, provided that the operator has committed to providing and maintaining
WIGOS metadata.

(2)

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

4

The amendments to the Manual on the WMO Integrated Global Observing System (WMO-No. 1160),
section 2.4.1 and attachment 2.2 will be finalized for its submission to EC-73 in accordance with
Recommendation 3 (INFCOM-1)
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In line with the regulations under the Antarctic Treaty System, Members are authorized
to issue WIGOS Station Identifiers for the stations/platforms they operate in Antarctica.

2.4.1.3
Before issuing a WIGOS station identifier, Members should ensure that the operator
of a station or platform has committed to providing and maintaining WIGOS metadata for that
station or platform.
Notes:
1.

A WIGOS station identifier may be issued by an entity with delegated authority (listed in
Attachment 2.2) hereafter referred to as “WSI issuers”, for observing stations that
contribute to a WMO or co-sponsored programme on behalf of Members under the
following circumstances (the relevant procedures are described in the Guide to the WMO
Integrated Global Observing System, WMO-No. 1165):
1.1. When a WIGOS station identifier is required for a station or platform to support a
WMO or co-sponsored programme and no Member is in a position to issue one (for
example, in Antarctica), the Secretary-General may issue a WIGOS station
identifier for that station or platform, using the “issuer of identifier” allocated to the
Secretary-General, provided that the operator of the station or platform has
committed to:
(a)

Providing WIGOS metadata;

(b)

Conforming to relevant Technical Regulations.

1.2. When a WIGOS station identifier is required for a station or platform to support a
WMO or co-sponsored programme and a Member is not able to issue one, the
Secretary-General the WSI issuer will work with the Member concerned to issue a
WIGOS station identifier for that station or platform, provided that its operator has
committed to: its operator has committed to:
(a)

Providing WIGOS metadata;

(b)

Conforming to relevant Technical Regulations.

1.3. When a WIGOS station identifier is requested by the operator of a station or platform
that contributes to a WMO or co-sponsored programme and the Member concerned has
neither issued the identifier nor provided a valid reason for doing so, the SecretaryGeneral non-issuance, the WSI issuer will issue an identifier using the “issuer of
identifier” allocated to the Secretary-General. The relevant procedures are described in
the Guide to the WMO Integrated Global Observing System (WMO-No. 1165). provided
that its operator has committed to:

2.

(a)

Providing WIGOS metadata;

(b)

Conforming to relevant Technical Regulations.

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

ATTACHMENT 2.2. WIGOS STATION IDENTIFIERS
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The following entities are recognized as “Issuers of WIGOS Station Identifiers” (or WSI
Issuers) with delegated authority to issue WSIs for observing stations that contribute to a
WMO or co-sponsored programme on behalf of Members. Where there is a Member with a
geographic area of responsibility, the Member should be first requested to issue a WSI for the
station. If the Member does not provide a WSI, or does not reply, the WSI Issuer for the
programme/organization concerned will issue the WSI
(1)

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

(2)

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

(3)

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

(4)

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

(5)

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

(6)

The Copernicus Climate Change Service (C3S) operated by the European Centre for
Medium-Range Weather Forecasts (ECMWF), on behalf of the European Union, under
contract “311a Lot 2: Global Land and Marine Observations Database”.

These WSI issuers will be given a distinct Issuer of Identifier code, for the second block in the
WSIs structure, that clearly distinguishes them from those WSIs nationally issued by the
Permanent Representatives of Members with WMO.
The relevant procedures for each entity mentioned above are described in the Guide to the
WMO Integrated Global Observing System (WMO-No. 1165).

Recommendation 4 (INFCOM-1)
Amendments to the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160), Attachment 5.1 related to Essential Climate Variables
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling:
(1)

Resolution 39 (Cg-17) – Global Climate Observing System,

(2)

Resolution 60 (Cg-17) – WMO Policy for the international exchange of climate data and
products to support the implementation of the Global Framework for Climate Services,

Recalling further United Nations Framework Convention on Climate Change (UNFCCC)
Decision 19/CP.22 entitled “Implementation of the Global Observing System for Climate”,
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Noting:
(1)

Decision 7 (EC-69) – WMO Support to implementation of the Paris Agreement, which
invited Members to work towards the full implementation of the Global Climate Observing
System (GCOS) implementation plan,

(2)

Recommendation 1 (INFCOM-1) – Plan for the WIGOS Initial Operational Phase (2020–
2023), and Recommendation 2 (INFCOM-1) – Update of regulatory material related to
the establishment of the Global Basic Observing Network,

(3)

The conclusions of UNFCCC’s Subsidiary Body for Scientific and Technological Advice
(UNFCCC/SBSTA/2019/5) noting the important role of GCOS and encouraging Parties and
other relevant organizations to engage in their work,

(4)

The conclusions of UNFCCC’s Subsidiary Body for Scientific and Technological Advice
(UNFCCC/SBSTA/2017/7) encouraging Parties and relevant organizations to enhance
systematic observations related to the monitoring of GCOS Essential Climate Variables
(hereinafter referred to as “ECVs”),

(5)

That while the Manual on the WMO Integrated Global Observing System (WMO-No. 1160)
discusses climate observations and ECVs, it does not contain a complete list of the ECVs,

Having examined the list of ECVs provided in the annex to the draft resolution in the annex
to the present recommendation,
Endorses the current draft ECVs provided in the annex to the draft resolution in the annex to
the present recommendation and its inclusion in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), Attachment 5.1;
Recommends that the Executive Council, at its seventy-third session (EC-73), adopt the draft
resolution as provided in the annex to the present recommendation in the final draft form
submitted to it;
Requests the Secretary-General to take the necessary steps to finalize the draft ECVs
provided in the annex to the draft resolution attached to the present recommendation and to
provide that annex to Members for their review prior to its submission to EC-73;
Invites international partner organizations to provide their feedback as needed.

Annex to Recommendation 4 (INFCOM-1)
Draft Resolution X/X (EC-73)
Manual on the WMO Integrated Global Observing System
(WMO-No. 1160), Attachment 5.1
THE EXECUTIVE COUNCIL,
Noting:
(1)

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

(2)

Resolution 36 (Cg-18) — Amendments to the Technical Regulations (WMO-No. 49),
Volume I, Part I – WMO Integrated Global Observing System, to the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160), and to the WIGOS metadata
standard (WMO-No. 1192),
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Resolution 39 (Cg-17) — Global Climate Observing System,

Having considered Recommendation 4 (INFCOM-1) - Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), Attachment 5.1, Related to Essential Climate Variables,
Adopts the amendments to the Manual on WMO Integrated Global Observing System (WMONo. 1160), Attachment 5.1 as provided in the annex to the present resolution 1, with effect
from 1 July 2021;
Authorizes the Secretary-General to make any subsequent purely editorial amendments;
Requests the Secretary-General:
(1)

To publish the updated Manual in all WMO official languages;

(2)

To ensure the editorial consistency of the relevant documents.

Annex to draft Resolution X/X (EC-73)
[Add at end of Attachment 5.1]
Essential Climate Variables
Observations of Essential Climate Variables (ECVs) shall follow the guidance in this manual as
shown in the tables below. These ECVs were identified by the Commission for Climatology (see
Guide to Climatological Practices (WMO-No. 100)) and by the Global Climate Observing System
(GCOS) (see The Global Observing System for Climate: Implementation Needs (GCOS-200)).
The variables below are observed by GBON and the guidance for GBON shall be followed.
Exchange of historic data archives and current observations of these ECVs, with a maximum
delay of one year, is needed to construct the historic timeseries needed for climate.
Atmospheric
Temperature (surface)
Pressure (surface)
Water vapour (surface)
Precipitation
Surface wind speed and direction
Temperature (upper air)
Water vapour (upper air)
Wind speed and direction (upper air)

Guidance in
WIGOS Manual
1
1
1
1
1
2
2
2

The following ECVs have guidance in the WIGOS Manual and should be observed, if possible.
Exchange of historic data archives and current observations of these ECVs, with a maximum
delay of one year, is needed, if possible, to construct the historic timeseries needed for
climate.
Atmospheric
Surface radiation budget
Clouds
Lightning
1

Guidance in
WIGOS Manual
3
3
3

The amendments to the Manual on the WMO Integrated Global Observing System (WMO-No. 1160),
Attachment 5.1 will be finalized for its submission to EC-73 in accordance with Recommendation 3
(INFCOM-1)
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Carbon dioxide, Methane and other greenhouse gases
Ozone
Precursors (supporting the aerosol and ozone ECVs)
Aerosol properties
Ocean
Sea-surface temperature
Sea level
Sea state
Ocean-surface heat flux
Sea ice
Terrestrial
River discharge
Lakes
Soil moisture
Snow
Glaciers
Ice sheets and ice shelves
Permafrost
Notes
1
2
3
4
5
6
7
8

4
4
4
4
5
5
5,6
2
7
8
8
2
7
7
7
7

Surface Meteorological Stations. See requirements for GBON
Upper Air Meteorological Stations. See requirements for GBON
Surface Observations for Climate
Observations made by the observing component of the Global Atmospheric Watch
Surface Marine Stations
Also called "Wave Height"
Observations made by the observing component of the Global Cryosphere Watch
Observations made by the WMO Hydrological Observing System

Observations of the Essential Climate Variables in the table below are not generally observed
by NMHSs. However, if observations are made, the data should be exchanged with a maximum
delay of one year, if possible, to construct the historic timeseries needed for climate. More
detailed requirements can be found in The Global Observing System for Climate:
Implementation Needs (GCOS-200).
Atmosphere
Earth radiation budget
Ocean
Subsurface temperature
Sea-surface Salinity
Subsurface salinity
Surface currents
Subsurface currents
Surface stress
Oxygen
Nutrients
Inorganic carbon
Transient tracers
Nitrous oxide
Ocean colour
Plankton
Marine habitat Properties
Terrestrial
Groundwater
frAPAR
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Leaf area index
Albedo
Land-surface temperature
Above-ground biomass
Land cover
Soil carbon
Fire
Anthropogenic greenhouse-gas fluxes
Latent and sensible heat fluxes

Recommendation 5 (INFCOM-1)
Collaboration with the International Air Transport Association on the Development of
the Aircraft Meteorological Data Relay Programme
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling that Resolution 8 (EC-72) – Collaboration with IATA on the development of the
AMDAR Programme (WICAP),
(1)

Requested the Infrastructure Commission, in relation to the establishment of the WMOInternational Air Transport Association (IATA) Collaborative Aircraft Meteorological Data
Relay (AMDAR) Programme (WICAP):
(a)

To review and finalize the WICAP Data Policy and have it submitted to the Executive
Council at its seventy-third session (EC-73), and

(b)

To take over the role and responsibility to coordinate the ongoing establishment of
WICAP in accordance with the WICAP Implementation Plan and in collaboration with
IATA and WMO regional associations and to regularly report to the Executive
Council on progress made on the implementation of WICAP,

(2)

Dissolved the Executive Council Task Team on IATA-WMO Collaboration on AMDAR (TTIWCA) and transferred its remaining role and responsibilities to the Infrastructure
Commission under the Standing Committee on Earth Observing Systems and Monitoring
Networks (SC-ON),

(3)

Approved the Terms of Reference for the WICAP Governing Board in accordance with its
role as defined in the WICAP Concept of Operations,

Noting:
(1)

That the remaining role and responsibilities of TT-IWCA are taken over by the Joint
Expert Team on Aircraft-based Observing Systems (JET-ABO),

(2)

That the president of INFCOM, in consultation with the Secretariat and IATA, has
proposed the procedure for the establishment of the WICAP Governing Board as provided
in Annex 2,

(3)

The consistency of the WICAP Data Policy with Resolution 40 (Cg-XII) – WMO policy and
practice for the exchange of meteorological and related data and products including
guidelines on relationships in commercial meteorological activities, that WMO Members
have unrestricted access and use of the AMDAR data under WICAP, that the ownership of
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the AMDAR data remains with the providing airlines and that such data are subject to the
onward distribution restrictions imposed by the airlines,
(4)

That the WICAP Data Policy provided in Annex 1 to the present recommendation has
been reviewed by IATA and its representative group of airlines, the WMO Technical
Coordination Committee, Policy Advisory Committee, Executive Council, and Legal
Counsel, the former TT-IWCA and the Study Group on Data Issues and Policies (SG-DIP),

(5)

That participation in the WICAP Regional AMDAR Programme by WMO Members will be
voluntary and that WICAP will not initially replace existing national and regional AMDAR
programmes, although it is expected that these programmes will be offered the
opportunity to migrate to WICAP based on a decision, process and timeline that are
convenient to the operators,

Recommends that the Executive Council approve the WICAP Data Policy and the procedure
for establishing WMO membership in the WICAP Governing Board as outlined in Annex 2 to the
present recommendation;
Requests the Management Group of INFCOM, assisted by SC-ON:
(1)

To coordinate the ongoing establishment of WICAP in accordance with the WICAP
Implementation Plan in INFCOM-1/INF. 4.1.1(5) and in collaboration with IATA and WMO
regional associations;

(2)

To maintain the WICAP Implementation Plan in accordance with the implementation
progress;

(3)

To support regional associations in the establishment and development of regional AMDAR
programmes based on the WICAP Implementation Plan and Concept of Operations;

(4)

To continue to coordinate with WMO Members on existing national AMDAR programmes;

Requests the president of the Commission to report to the Executive Council on the progress
made on the implementation of WICAP;
Encourages WMO regional associations and their members to continue towards the
establishment of regional AMDAR programmes under WICAP in accordance with the WICAP
Implementation Plan.

Annex 1 to Recommendation 5 (INFCOM-1)
WICAP Data Policy
Draft V2, 6 June 2020
The purpose of this data policy is to outline the understanding between WMO and IATA, on the
definitions, uses and principles applicable to observations and data collected and exchanged or
transferred under, and as an integral part of, the framework of the WMO-IATA Collaborative
AMDAR Programme (hereinafter the “Collaborative Programme” or “WICAP”) established
on [Name of Agreement, dated […]] as well as to determine the roles of participating entities
and their respective contribution to WICAP.
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Acceptance of and adherence to this data policy is an essential condition for participation in
WICAP and this data policy is to be included or well-referenced in all contractual arrangements
established under WICAP.
DEFINITIONS
Under the Collaborative Programme, the following are defined, in alphabetical order:
AMDAR Data
AMDAR Data shall consist of any of the following items:
(1)

Any single distinct AMDAR Observation, or part thereof, derived from AMDAR Reports, or
a collection thereof, in either electronic or physical form or format; or

(2)

Any statistical aggregation of any collection of AMDAR Observations or part thereof, in
either electronic or physical form or format.

AMDAR Metadata
AMDAR Metadata shall be defined as any digital or physical data value or set of values which
define physical or any other characteristics of a Participating Aircraft and the AMDAR Data
which the Participating Airline has agreed to contribute and make available to WMO, WMO Data
Users and WICAP Operators under the Collaborative Programme in order to support the
relevant requirements of the WIGOS Metadata Standard as defined in the Guide to Aircraftbased Observations, Appendix D, (WMO-No. 1200) as amended or supplemented from time to
time.
AMDAR Observation
An AMDAR Observation is a set of calculated or measured meteorological captured
observations and data, together with other related variables and aircraft metadata derived
from instrumentation on a Participating Aircraft platform, which can be grouped together by
spatial, temporal and other variables or constant values within the AMDAR Observation to
uniquely and specifically locate the meteorological values in three-dimensional space and in
time, and identify the platform from which it originates. An AMDAR Observation shall be
consistent with, and further understood by its specified derivation within the current and latest
version of the WMO AMDAR Onboard Software Functional Requirements Specification
(IOM Report No. 115), as amended or supplemented from time to time.
The simplest example of an AMDAR Observation is a collection of values including: the
nationally registered aircraft identifier, latitude, longitude, altitude, time of the observation and
the air temperature.
A more complex AMDAR Observation is one that contains these simple values together with
additional meteorological or other values derived or measured from the aircraft platform.
AMDAR Report
An AMDAR Report is a report or message transmitted from a Participating Aircraft containing
one or more AMDAR Observations.
Eddy Dissipation Rate (EDR) data generated by Participating Airlines in the IATA Turbulence
Aware Programme and made available by or to participants in the Collaborative Programme
are also defined to be AMDAR Reports and shall be used in accordance with this data policy.
For reference, the EDR is an objective, aircraft-independent, universal measure of turbulence
based on the rate at which energy dissipates in the atmosphere.
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Authorized Third-Party
An Authorized Third-Party is a public or private entity which does not directly participate in the
Collaborative Programme but which is authorized under the Collaborative Programme to access
unrestricted Historical AMDAR Data only on the WMO Information System, for the purposes of
non-commercial activities, without charge, in accordance with the resolutions adopted by WMO
from time to time, including more specifically Resolution 40 (Cg-XII) - WMO Policy and Practice
for the Exchange of Meteorological and Related Data and Products including Guidelines on
Relationships in Commercial Meteorological Activities, as amended or supplemented from time
to time. Examples of Authorized Third-Parties are members of research and education
communities.
Global Data Centre for Aircraft-Based Observations
The WMO Global Data Centre for Aircraft-based Observations (GDC-ABO) provides WMO Data
Users and Authorized Third-Parties with access to AMDAR and other aircraft-based
observations that have been shared on the WMO Information System (WIS). The role of GDCABO is currently provided by the USA, National Oceanic and Atmospheric Administration
(NOAA), National Centres for Environmental Prediction (NCEP), based on the designation of the
WMO Executive Council following Resolution 6 (EC-69) - Establishment and Designation of the
WMO Global Data Centre for Aircraft-based Observations.
Historical AMDAR Data
Historical AMDAR Data shall consist of any AMDAR Data and/or AMDAR Observation(s) for
which the corresponding UTC time is/are after forty-eight (48) hours of the current UTC real
time.
Licensed Private Third-Party
A Licensed Private Third-Party is any entity which does not participate in WICAP, nor is an
Authorized Third-Party and which must apply for and be granted by IATA a specific and
restricted license in order to access AMDAR Data from the Collaborative Programme for the
purposes of non-commercial activities and for its own use, in accordance with the Resolutions
adopted by WMO from time to time, including more specifically Resolution 40 (Cg-XII) - WMO
Policy and Practice for the Exchange of Meteorological and Related Data and Products including
Guidelines on Relationships in Commercial Meteorological Activities, as amended or
supplemented from time to time. Examples of Licensed Private Third-Parties are private sector
entities purchasing rights directly from a Participating Airline or from IATA.
Near-Real Time AMDAR Data
Near-Real Time AMDAR Data consists of any AMDAR Data and/or AMDAR Observation(s) for
which the corresponding UTC time is/are within forty-eight (48) hours of the current UTC real
time.
Participating Aircraft
An aircraft operated by a Participating Airline and on board of which the Participating Airline
has installed equipment and/or software specified under the Collaborative Programme for the
provision of AMDAR Data through the reporting of AMDAR Observations within transmitted
AMDAR Reports.
Participating Airline
A Participating Airline is an airline which participates in the Collaborative Programme (WICAP)
in accordance with the Collaborative Programme’s terms and conditions, based on a
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contractual arrangement established with one or more WICAP Operator(s) for the collection
and provision of AMDAR Data through AMDAR Observations and AMDAR Reports in a
prescribed geographical area and altitude.
Products and Services Derived from Historical AMDAR Data
Products and Services Derived from Historical AMDAR Data are any products or services
derived from the use of, or with the input of, Historical AMDAR Data and/or any aggregation of
Historical AMDAR Data in either electronic or physical format, and which do not allow the
derivation or re-derivation of the original Historical AMDAR Data used for their derivation.
Products and Services Derived from Near-Real Time AMDAR Data
Products and Services Derived from Near-Real Time AMDAR Data are any products or services
derived from the use of, or with the input of, Near-Real Time AMDAR Data for use in the
provision of meteorological services or related activities that comply with the relevant
resolutions adopted by WMO, and which do not allow the derivation or re-derivation of the
original Near-Real Time AMDAR Data used for their production.
Products and Services Derived from AMDAR Data
Products and Services Derived from AMDAR Data include Products and Services Derived from
Historical AMDAR Data and/or Products and Services Derived from Near-Real Time AMDAR
Data.
Examples of Products and Services Derived from AMDAR Data are:
•

Gridded numerical weather prediction output or products which use AMDAR Data as
inputs;

•

Digital or physically reproduced numerical weather prediction output or products
overlaid with de-identified Historical AMDAR Data;

•

Digital or physically reproduced satellite imagery overlaid with de-identified Historical
AMDAR Data.

Examples of products and services that do not comply with the definition of Products and
Services Derived from AMDAR Data are:
•

AMDAR Data, AMDAR Observations and AMDAR Reports;

•

Lists or collections of AMDAR Observations that are not de-identified.

WICAP Operators
WICAP Operators are WMO Member National Meteorological and Hydrological Services (NMHS)
that are designated by WMO to undertake specific and agreed tasks and perform specific and
agreed roles under the Collaborative Programme to support and enable its operation, in
keeping with this WICAP Data Policy.
WMO Members
WMO Members are defined in Article 3 of the Convention of WMO.
WMO Data Users
WMO Data Users are WMO Member government agencies or other entities that make use of
AMDAR Data shared on the WMO Information System in accordance with Resolution 40
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(Cg‑XII), for applications, the derivation of products and provision of services associated with
WMO Application Areas, as defined under the WMO Rolling Review of Requirements 2.
Data Governance Principles; Rights to Derived Products and Services
1.

General Principles

Under the Collaborative Programme, AMDAR Data and AMDAR Metadata shall be transmitted,
distributed, or made available to IATA, WMO Data Users, Participating Airlines and Authorized
Third-Parties in accordance with all principles of WMO’s legal and regulatory framework and, in
particular, in accordance with Resolution 40 (Cg-XII) - WMO Policy and Practice for the
Exchange of Meteorological and Related Data and Products including Guidelines on
Relationships in Commercial Meteorological Activities, and on the basis of the following general
data governance principles:

2.

•

Depending on the Collaborative Programme requirements, AMDAR Data contributed
may contain identifying information. In all cases and without exception, any
information extracted and generated from AMDAR Data under the Collaborative
Programme, in whole or in part, shall be de-identified and anonymized.

•

De-identification means that all information specific to the Participating Airline and
the Participating Aircraft will be removed or redacted.

•

All published analyses and reports will be de-identified to assure the anonymity of a
Participating Airline, a Participating Aircraft, their routes and flights as well as any
other information deemed private or sensitive.

•

For clarification, it is acknowledged that the above de-identification stipulations will
not prevent the Collaborative Programme from statistically collating and using
quality control-related data and information for the purposes of reporting to
Collaborative Programme participants on the quality status of AMDAR Data and
AMDAR Metadata in the interest of evaluating and assessing data quality and
accuracy, identifying causes that may impact quality and accuracy, issuing
recommendations for improvement and enhancement, and applying corrective
measures as deemed necessary.
Ownership and Rights to Data

AMDAR Data, AMDAR Observations and AMDAR Reports collected by and transmitted from a
Participating Aircraft and AMDAR Metadata are and shall remain the property of the
Participating Airline.
Near-Real Time AMDAR Data shall be provided to WMO Data Users subject to limited access
rights in compliance with the principles of the Collaborative Programme adopted by the WICAP
Governing Board under this data policy. Less restrictions will apply to Historical AMDAR Data
which are accessible to all WMO Data Users and Authorized Third-Parties in accordance with
this data policy.
3.

Undertakings by the Participating Airlines

Participating Airlines under the Collaborative Programme acknowledge, agree and commit to
the following:

2

The WMO Rolling Review of Requirements and related provisions are defined within the Manual on
WMO Integrated Global Observing System (WMO-No. 1160), Sections 2.2.3, 2.3 and Appendix 2.3.
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(a)

Deliver, or facilitate delivery of agreed AMDAR Reports, AMDAR Observations and
AMDAR Data to the designated WICAP Operator(s) on a best-efforts basis;

(b)

Enter into a WICAP Participation and Collaboration Agreement formalizing the terms
and conditions applying to the Collaborative Programme and respective roles and
duties of the parties;

(c)

Grant IATA the non-exclusive, permanent, unconditional, transferable rights and
license to receive, access, store, use and reproduce AMDAR Data in order for IATA
to use same in compliance with the purpose of the Collaborative Programme, as
well as the right to develop Products and Services Derived from AMDAR Data,
including the right to treat the data collected, publish and commercialize the
AMDAR Data and Products and Services Derived from AMDAR Data in an
aggregated anonymized format to Licensed Private Third-Parties in compliance with
the principles of the Collaborative Programme, as established from time to time by
the WICAP Governing Board;

(d)

Grant to the designated WICAP Operator(s) under a non-exclusive, restricted and
non-transferable license, subject to the terms and conditions contained in the
WICAP Participation and Collaboration Agreement established between the parties,
the rights to receive, access, reproduce and store AMDAR Reports, AMDAR
Observations and AMDAR Data, to distribute AMDAR Data according to WMO’s legal
and regulatory framework, and to use AMDAR Data to develop Products and
Services Derived from AMDAR Data in accordance with the governance principles
established from time to time by the WICAP Governing Board;

(e)

Grant WMO and WMO Data Users the non-exclusive rights and license to receive,
access, use, reproduce, distribute and store AMDAR Data in accordance with WMO’s
regulatory and legal framework, as well as with the governance principles
established from time to time by the WICAP Governing Board, and to use same to
develop Products and Services Derived from Near-Real Time AMDAR Data and
Products and Services Derived from Historical AMDAR Data;

(f)

Grant Authorized Third-Parties the non-exclusive, non-transferable, restricted rights
and license to receive, access, and use Historical AMDAR Data and to use it to
develop Products and Services Derived from Historical AMDAR Data;

(g)

Grant the WMO Global Data Centre for Aircraft-based Observations the nonexclusive rights and license to receive AMDAR Reports, AMDAR Observations,
AMDAR Data, retain records of same in archives, provide Historical AMDAR Data to
WMO Data Users and other Authorized Third-Parties, use AMDAR Data to develop
Products and Services Derived from AMDAR Data, and to manage and define
AMDAR Data quality under the WMO Integrated Global Observing System (WIGOS);

(h)

Endeavour to provide the designated WICAP Operators and WMO Data Users with
the AMDAR Metadata necessary to support the relevant requirements of the WIGOS
Metadata Standard as defined in the Guide to Aircraft-based Observations,
Appendix D (WMO-No. 1200);

(i)

Take reasonable measures to ensure that any data or information in the
Collaborative Programme is protected against unauthorized use or disclosure by
employees, agents, subcontractors and Third-Parties; and

(j)

Endeavour to comply with the applicable data release policy applicable to the Eddy
Dissipation Rate (EDR) data generated by Participating Airlines who participate in
the IATA Turbulence Aware Programme.
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4.

Undertakings by WMO, WMO Members and WICAP Operators

WMO, WMO Members and WICAP Operators acknowledge, agree and commit to the following:

5.

(a)

That IATA is hereby granted the rights and licenses as set out in this document;

(b)

To incorporate the principles of this WICAP Data Policy along with the necessary
confidentiality undertakings, in all contractual arrangements and procedures with
third-party suppliers, technical providers, service providers, subcontractors and
agents that are contracted under the Collaborative Programme and seek to ensure
that such third-party providers acknowledge and undertake to comply with the
principles set out in the WICAP Data Policy and take all necessary measures in
order to prevent unauthorized third-parties to access AMDAR Reports, AMDAR
Observations, AMDAR Data and AMDAR Metadata;

(c)

To acknowledge that the rights and license granted under the Collaborative
Programme are non-exclusive, restrictive, non-transferable and cannot be shared
with unauthorized third-parties, including more particularly and without limitation
private and commercial parties, unless specifically authorized in advance to do so
by IATA, the Participating Airline(s) and the WICAP Governing Board;

(d)

That the Participating Airline retains the right to deal with, sell, lease, license or
otherwise make available to other parties the AMDAR Observations, AMDAR Reports
and AMDAR Data the Participating Airline has collected and produced. All other
Collaborative Programme participants wishing to share AMDAR Data or information
outside their organizations must seek prior approval in writing from the WICAP
Governing Board; and

(e)

To comply with the applicable data release policy applicable to the EDR data
generated by Participating Airlines who participate in the IATA Turbulence Aware
Programme.
Rights to Commercialization

WMO, WMO Members, WMO Data Users, WICAP Operators and Participating Airlines
acknowledge and agree that, in consultation with the WICAP Governing Board of the
Collaborative Programme, IATA is granted the exclusive right to commercialize, sublicense or
otherwise give access to AMDAR Data to Licensed Private Third-Parties for purposes of
entertaining commercial activities, on a non-exclusive, restricted, limited, conditional, nonassignable, non-sublicensable and non-transferable basis.
6.

Rights Derived from Historical AMDAR Data and Near-Real Time AMDAR
Data

Subject to the principles set out under sections 2 to 4 above regarding ownership and rights to
data, as between the Participating Airlines, IATA, WMO, WMO Data Users, WICAP Operators
and Authorized Third-Parties, and unless otherwise provided by way of a specific agreement,
IATA, WMO and WMO Data Users will retain their respective rights of and have full ownership
and/or licensing of any Products and Services Derived from AMDAR Data. IATA, WMO and
WMO Data Users may enjoy all rights and privileges accorded to ownership of and/or right to
license of such Products and Services Derived from AMDAR without accounting to the other.
7.

Trademarks

WMO shall authorize IATA and the Participating Airlines to make use of the WMO name and
logo, as well as the WICAP identification and logo for the promotion of the Collaborative
Programme.
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Amendments to Data Policy

This data policy may be amended from time to time by the WICAP Governing Board. Should
this data policy be found to depart or derogate, in whole or in part, from applicable laws and
regulations, it will be deemed to be amended to such extent and as necessary to comply with
the said laws and regulations in order to ensure full compliance.
9.

Interpretation

All terms and concepts not otherwise defined in this document shall carry the meaning set out
under the resolutions and other documents setting out the Collaboration Programme.
10.

WMO Privileges and Immunities

Nothing contained herein shall constitute or be deemed a waiver, express or implied, of any of
the privileges and immunities enjoyed by WMO.

Annex 2 to Recommendation 5 (INFCOM-1)
Procedure for Establishing the WMO Membership in the WICAP Governing Board
It is proposed that the following procedure, for which IATA is in agreement for their part, shall
be adopted in relation to the establishment and maintenance of the WICAP Governing Board.
The WICAP Governing Board:
(1)

Shall be made up of four (4) members of each organization;

(2)

On the part of WMO, will comprise two (2) Members of the Secretariat and two (2)
member experts with a suitable level of knowledge relating to the WICAP and AMDAR
operations;

(3)

Membership of IATA, will be proposed by IATA at their discretion; and

(4)

WMO membership and any subsequent required changes, will be proposed by the
president of the INFCOM, provisionally approved by the President of WMO and
subsequently confirmed by EC.

Recommendation 6 (INFCOM-1)
Publication of the Guide to Instruments and Methods of Observation (WMO-No. 8),
2020 Edition
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 43 (Cg-18) – Report of the seventeenth session of the Commission for
Instruments and Methods of Observation,
Noting the updates that have been made to the Guide to Instruments and Methods of
Observation (WMO-No. 8) during the period from 2018 to 2020, including:
(1)

A major revision of Volume IV,
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A partial revision of Volume III/Chapter 4,

Noting also:
(1)

That the preliminary 2020 Edition of the Guide was posted on the WMO website for
Members to review,

(2)

That Members’ feedback was taken into account and incorporated, as relevant, in the
provisional 2020 Edition, which has been available on WMO/Instruments and Methods of
Observation Programme (IMOP) website,

Noting further the Measurement Quality Classifications for Surface Observing Stations on
Land, submitted as Decision 6 (INFCOM-1) – Inclusion of the Measurement Quality
Classifications for Surface Observing Stations on Land in the Guide to Instruments and
Methods of Observation (WMO-No. 8), to the session for endorsement and inclusion in the
Guide to Instruments and Methods of Observation (WMO-No. 8),
Considering that the Guide constitutes an important source of guidance material for Members
for the implementation of the WMO Integrated Global Observing System, which underpins
most of the services provided by Members,
Considering further the need to ensure that the new guidance material is translated and
made available to the WMO community as promptly as possible,
Recommends that the Executive Council at its seventy-third session (EC-73) adopt the draft
resolution as provided in the annex to the present recommendation;
Endorses the amendments to the Guide to Instruments and Methods of Observation
(WMO-No. 8), as provided in the provisional 2020 Edition of the Guide, and complemented by
the Measurement Quality Classifications for Surface Observing Stations on Land;
Note: This recommendation replaces Recommendation 5 (CIMO-17) – Publication and
translation of the Guide to Instruments and Methods of Observation (WMO-No. 8), 2018
Edition, which is no longer in force.

Annex to Recommendation 6 (INFCOM-1)
Draft Resolution X/X (EC-73)
Publication of the Guide to Instruments and Methods of Observation
(WMO-No. 8), 2020 Edition
THE EXECUTIVE COUNCIL,
Noting:
(1)

Article 2 (c) of the Convention of the World Meteorological Organization,

(2)

Resolution 43 (Cg-18) Report of the Seventeenth Session of the Commission for
Instruments and Methods of Observation (WMO-No. 1227),

Having considered Recommendation 6 (INFCOM-1) – Publication of the Guide to Instruments
and Methods of Observation (WMO-No. 8), 2020 Edition,

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION

305

Adopts the amendments the Guide to Instruments and Methods of Observation (WMO-No. 8),
as provided in the Provisional 2020 Edition of the Guide, and complemented by the
Measurement Quality Classifications for Surface Observing Stations on Land;
Authorizes the Secretary-General to make any subsequent purely editorial amendments;
Requests the Secretary-General:
(1)

To publish the updated WMO-No. 8 in all WMO official languages;

(2)

To ensure the editorial consistency of the relevant documents;

Invites Members to implement the Measurement Quality Classification for Surface Observing
Stations on Land, and encourages them to share their experience with the implementation, to
support the development of relevant guidance material.

Recommendation 7 (INFCOM-1)
WMO Information System 2.0 implementation plan, functional architecture and
demonstration projects
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 57 (Cg-18) – WMO Information System: Amendments to the Technical
Regulations and WIS 2.0 implementation approach, and requesting that Members be provided
with an assessment of the indicative implementation and operating costs of WIS 2.0
(see Cg-18/INF. 6.2(3)),
Noting the initial timeline and milestones proposed in the WMO Information System (WIS) 2.0
implementation approach as reported in Cg-18/INF. 6.2(3),
Having examined:
(1)

The estimated costs for the implementation and operation of WIS 2.0 by the Global
Information System Centres (GISC) as provided in INFCOM-1/INF. 4.1.3(1),

(2)

The proposed WIS 2.0 Implementation Plan as provided in Annex 1 to draft Resolution
X/X (EC-73),

(3)

The Proposed WIS 2.0 functional architecture as provided in the Annex 2 to
draft Resolution X/X (EC-73),

Recommends that the Executive Council adopt the draft resolution as provided in the annex
to the present recommendation.

Annex 1 to Recommendation 7 (INFCOM-1)
Draft Resolution X/X (EC-73)
WIS 2.0 Implementation PLAN and FUNCTIONAL ARCHITECTURE
THE EXECUTIVE COUNCIL,
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Recalling Resolution 57 (Cg-18) relating to the WIS 2.0 Implementation Approach and
authorizing the Executive Council to make decisions on WIS 2.0 during its development and
implementation (see Cg-18/INF. 6.2(3))
Recognizing:
(1)

The need of providing a WIS 2.0 implementation plan with reviewed milestones for the
effective development by the Commission on Observation, Infrastructure and Information
Systems and the timely implementation by Members,

(2)

The importance of communicating to Members the WIS 2.0 functional architecture for the
purpose of providing them with the ability to prepare for the transition to the new
systems,

(3)

The need of gathering requirements from all the WMO domains and activities and
involving the wider WMO Community and the Partner Organizations in the development
and implementation of WIS 2.0,

(4)

The importance of establishing a number of demonstration projects to be used to
demonstrate some of the key benefits that WIS 2.0 will bring to Members,

Having considered Recommendation 7 (INFCOM-1) WIS 2.0 Implementation Plan, Functional
Architecture and Demonstration Projects, in INFCOM-1/INF.4.1.3(1),
Decides:
(1)

To endorse the proposed WIS 2.0 Implementation Plan as reported in Annex 1;

(2)

To endorse the WIS 2.0 Functional Architecture as described in Annex 2 to the present
resolution.

Urges Members:
(1)

To analyse WIS 2.0 Functional Architecture, provided in Annex 2 to this resolution, and
participate proactively in the WIS 2.0 development and implementation project;

(2)

To support WIS development through secondments and additional funding to the WIS
Trust Fund.

Annex 1 to draft Resolution X/X (EC-73)
WIS 2.0 Implementation Plan and Timeline
A high-level activity plan and timeline for WIS 2.0 implementation are provided below. The
WMO Secretariat will work in cooperation with the Regional Associations to ensure the detailed
implementation plan suits local and regional needs.
Note:
(1)

The activities listed below do not include activities of Members to develop and operate
WIS 2.0-compliant services as this is outside the scope of the WIS 2.0 Implementation
Plan.

(2)

Responsibilities for each activity are provided in parentheses “[]”. WIS = Secretariat WIS
Branch, RA = Regional Association.
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ACTIVITY STREAMS
1.

Projects [WIS, INFCOM, RA, Members]

WIS Branch with INFCOM, Members, Regional Associations and other departments and
branches of the Secretariat to:
1.1

determine opportunities for 'demonstration projects' that will inform, evolve,
validate and/or refine the concepts, solutions and implementation approach of
WIS 2.0,

1.2

coordinate information sharing about the WIS 2.0 Demonstration Projects and their
outcomes,

1.3

use demonstration projects related to hydrology, oceanography, atmospheric
composition, and cryosphere to integrate the data exchange of those domains in
WIS 2.0.

An initial tranche of the demonstration projects are described in INFCOM-1/INF. 4.1.3(1).
2.

Normative [INFCOM, WIS]

Review and amend technical regulations and publish guidelines explaining how to implement
core technical concepts of WIS 2.0. INFCOM, in cooperation with GISCs, will identify good
practices relating to:
2.1

implementation and operation of Web services and APIs, real-time data distribution
and cloud technology, and

2.2

integration with commercial search engines.

The Secretariat WIS Branch will curate these recommendations and make them available to all
Members.
3.

Monitoring [WIS, INFCOM, GISCs]

The Secretariat WIS Branch, in collaboration with INFCOM experts and GISCs, will set up
monitoring tools and incident management mechanisms to ensure a smooth and effective
transition from the current WIS-GTS to WIS 2.0 operations.
4.

Transition [WIS, INFCOM, GISCs, Members]

GISCs will support their affiliated centres in migrating their data and services to the new
WIS 2.0 Catalogue, rationalizing as appropriate. In cooperation with the Regional Associations,
the Secretariat WIS Branch will work with GISCs and Members to identify when data and Web
services will be ready for registration in WIS. The Secretariat WIS Branch will create a
roadmap for the availability of these services and will provide regular communication to
Members on the progress of successful deployments. GISCs will advise Members in their Area
of Responsibility on how to organize their data, Web services and APIs to provide an optimum
search experience for users.
Regional Associations and GISCs, coordinated and assisted by the Secretariat WIS Branch and
the Standing Committee on Information Management and Technology, will lead the technical
migration, with routing table configuration items being removed as WIS Centres successfully
migrate to the new solutions. As it is likely that timescales for migration at individual WIS
Centres will be tied to life cycle updates for systems and/or availability of funding, the
transition is likely to be prolonged and unevenly distributed. As the migration progresses, the
routing tables will gradually reduce in size until the final entries are removed. The Secretariat
WIS Branch will monitor and report on the overall migration.
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To streamline the transition to WIS 2.0 and reduce the impact of change to Members, INFCOM
will work with the private sector to engage industry in the provision of WIS 2.0-compatible
solutions and services. An example could be to engage with vendors of message switching
systems (MSS) to implement the new data exchange protocols within their products.
The Secretariat WIS Branch, in cooperation with Regional Associations and the Secretariat will
seek funding sources to support the WIS 2.0 implementation in Least Developed Countries
(LDCs) and Small Island Developing States (SIDS).
5.

Communication [WIS, RA, INFCOM, SERCOM]

The Secretariat WIS Branch will work with the Regional Associations, INFCOM and SERCOM to:
5.1

identify how best to engage and communicate with Members, WMO Communities
and Partner Organizations,

5.2

raise awareness about WIS 2.0,

5.3

gather and disseminate feedback on WIS 2.0 implementation progress,

5.4

understand and, where possible, mitigate operational, technical, political, financial,
and cultural challenges and perceived risks concerning the move to WIS 2.0, and

5.5

identify requirements specific for a WMO Region or domain. The Secretariat WIS
Branch will provide regular and routine communications to Members, providing
information on WIS 2.0 and its implementation, progress updates, pending
activities and tasks that Members should complete.

6.

Training [WIS, INFCOM, RA, Regional Training Centres, GISCs]

The Secretariat WIS Branch, in collaboration with INFCOM, Regional Associations and Regional
Training Centres, will develop skills assessments and training plans to support Members'
adoption of WIS 2.0.
The Secretariat and Regional Training Centres will coordinate the delivery of training to suit
regional plans for WIS 2.0 implementation. Where training relates to industry recommended
practices or open standards, the use of third-party training providers will be assessed.
Following the model adopted for the original implementation of WIS, funding will be requested
by the Secretariat to supplement training activities.
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TIMELINE AND MILESTONES

2020
INFCOM-1
EC-73

Projects

Normative

Demonstration
projects
established

WIS 2.0 functional
architecture provided
to Members

2021
Cg-2021
EC-73

2022
INFCOM
EC-74

2023
Cg-19
EC-75

Demonstration
projects
progress
report and
engage a
wider
community

Demonstration
projects final
report

Monitoring

Transition

Training

Outline WIS 2.0
implementation
and operation
costs for GISCs

WIS 2.0 draft
technical
specification for
assessment by GISCs
and participating WIS
Centres

Define KPIs to
measure the
transition
from WIS to
WIS 2.0

Real-time data dissemination with
draft message protocols used for
‘experimental’ data exchange
between GISCs and participating
WIS Centres

WIS 2.0 draft
architecture

New
monitoring
implemented
(able to
monitor GTS
routing and
GTS-pub-sub
to support
transition)

WIS 2.0 architecture testing and
validation including a subset of
GISCs to offer updated WIS
Catalogue to support experimental
registration of services

WIS 2.0 Technical
Regulation (message
protocols, metadata
specifications etc.)
approved with
‘Operational Status’
Guidelines for WIS 2.0
implementation
published

Communication

Start yearly
transition
monitoring
report

INFCOM determine how and where
industry should be engaged to
support WIS 2.0 implementation

GISCs confirm procedures for
registering services in WIS 2.0
GISC with the support of Regional
Associations engage the transition
of their Area of Responsibility
toward WIS 2.0

WIS 2.0
engagement with
RA, Activity
Areas and WIS
National Focal
Points

Communication
plan for WIS 2.0
implementation
published to
Members

WIS 2.0
training
plans in
place for all
Regions

310

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

Projects

Normative

Monitoring

Transition
Operational WIS 2.0 Catalogue and
portal provided by GISCs Old WIS
DAR Catalogue ‘frozen’.

2024

WIS Centres begin to register
services in WIS 2.0 Catalogue.
Funding options identified to
support WIS 2.0 adoption in LDCs
and SIDS
MSS solutions implementing new
message protocols available from
industry
Original WIS DAR Catalogue
deprecated.

2026

2030

Rationalized set of data and
services migrated from original
WIS to WIS 2.0. 70% of GTS
routing table configuration items
migrated – GISCs provide
service(s) to support discovery of
real-time data from WIS Centres in
their AoR that are yet to migrate to
new message protocols.
Migration to use of new message
protocols complete – all GTS
routing table configuration items
migrated and use of routing tables
deprecated

Communication

Training
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Annex 2 to draft Resolution X/X (EC-73)
WIS 2.0 FUNCTIONAL ARCHITECTURE
The table below reviews the version 1.0 of the WIS functional architecture (left column) and
provides information about the relevance of the function for WIS 2.0 (right column). A
graphical representation of the functional architecture is available from
https://wis.wmo.int/wis2_functional_architecture.
“YES” means that the function is still applicable to WIS 2.0. In RED are functions that are
discontinued in WIS 2.0. In BLUE are functions that are changed or extended. In GREEN are
new functions.
Function
A1

Collect Observations,
Generate Products, Create
Metadata and Archive
Information

WIS 2.0
Yes

A11 Collect, Generate and Archive
National Information & Create
Metadata

Yes

A111 Collect National Observations

Yes

A112 Check Meteorological Content of
Products and Observations

Not in scope of WIS1.0. Unchanged.

A113 Archive

NCs should offer access to historical data and
archives if there is a national requirement to do so.
(This function was out of scope for WIS1.0)

A114 Generate National Products

Not in scope of WIS1.0. Unchanged.

A115 Generate Metadata

Yes, and is extended to service metadata.

A116 Unpack Information

This function pertains to the message switching
system. It is not applicable to WIS 2.0.

A117 Verify Correct
Telecommunication Attributes of
Information

This function pertains to the message switching
system. It is not applicable to WIS 2.0.

A12 Collect, Generate and Archive
Regional, Programme-related
and Specialized Information &
Create Metadata

Yes

A121 Collect Regional, Specialized
and Programme-related
Observations

Yes

A122 Check Meteorological Content of
Observations

Not in scope of WIS1.0. Unchanged.
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Function

WIS 2.0

A123 Archive

DCPCs should offer access to historical data and
archives if there is a programme requirement to do
so. (This function was out of scope for WIS1.0)

A124 Generate Regional, Specialized
and Programme-related
Products

Not in scope of WIS1.0. Unchanged.

A125 Generate Metadata

Yes, and is extended to Web service metadata.

A126 Unpack Information

This function pertains to the message switching
system. It is not applicable to WIS 2.0.

A127 Verify Correct
Telecommunication Attributes of
Information

This function pertains to the message switching
system. It is not applicable to WIS 2.0.

A13 Collect and Cache Global
Information

Yes. It is proposed that the cache is not limited to
“global” information.

A131 Unpack Information

This function pertains to the message switching
system. It is not applicable to WIS 2.0.

A132 Verify Correct Communication
Attributes of Information

This function pertains to the message switching
system. It is not applicable to WIS 2.0.

A134 Associate Information with DAR
Metadata

Yes – not limited to DAR. (needed to implement
subscription) – Not limited to “global” information

A135 Maintain and make available
Cache of Global Information for
24 Hours

Yes.

A2

Assign User Role

Yes

A3

Maintain and Expose
Catalogue of Services and
Information

Yes

A31 Search DAR Metadata Catalogue

Yes. It is proposed to retire the term “DAR” as the
catalogue is a catalogue of services.

A32 Maintain and Expose
Consolidated DAR Metadata
Catalogue

Yes

A33 Maintain Dissemination
Metadata Catalogue in
Accordance with Authorized
Subscriptions

Yes, but it is proposed to discontinue the
synchronization of subscriptions between GISCs as
this function did not prove useful in WIS1.0.

A4

Authorize Access to
Information by Users

Yes

A5

Deliver Information to Users
(Internal and External)

Yes
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WIS 2.0

A51 Schedule and Control Activities

Yes

A511 Derive Time-driven
(synchronous) activity schedule
and list of event-driven
(asynchronous) activities

Yes. The delivery of information becomes eventdriven, and not time-driven. Information should be
delivered as soon as available.

A512 Monitor for Events

Yes

A513 Resolve any activity scheduling
conflicts, reflecting relative
service priorities

Yes

A52 Package Information for
Delivery

Yes. In WIS 2.0 the scope of this function is
amended to cover ‘packaging’ data access via
services e.g. determining what data should be
allocated to a real-time dissemination channel or
provided via a Web service end-point.

A53 Deliver Information

Yes

A54 Deliver notification

This function is required to implement a publishsubscribe pattern, as subscribers need to be notified
of the availability of data.

A55 Provide access to services

WIS 2.0 must provide access to services, via APIs
other than the Web. Data download, subscriptions
to data streams are both examples of services. In
addition, WIS centres are encouraged to implement
data reduction services (e.g. a plot)

A6

Yes

Manage System Performance

A61 Non-Real Time Performance
Monitoring

Yes

A611 Analyse Traffic Trends

Yes

A612 Analyse Performance Against
Requirements and SLAs

Yes

A62 Real-time Performance
Monitoring

Yes

A621 Real-time Monitoring of the
Telecommunications Network

Yes

A622 Real-time Monitoring of the
Application Content

Yes

A7

This function was previously out of scope. It is now
in scope of WIS 2.0. New provisions are being
developed for inclusion in the Manual on WIS
(WMO-No. 1060) – WIS Part C: Information life
cycle management.

Manage information
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Function
A8

WIS 2.0

Interoperate with other
information systems

This function not only covers interoperability with
other information systems, but also interoperability
with the World Wide Web, e.g. insuring that WIS
information is discoverable via commercial search
engines.

Recommendation 8 (INFCOM-1)
Establishment of a Data Acquisition Centre in the Marine Climate Data System
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Noting Resolution 2 (EC-64) – Report of the fourth session of the Joint WMO/IOC Technical
Commission for Oceanography and Marine Meteorology, which approved Recommendation 2
(JCOMM-4) – Marine Climate Data System (MCDS),
Recalling the establishment of the JCOMM Marine Climate Data System (MCDS) through
Recommendation 2 (JCOMM-4),
Noting further:
(1)

That MCDS is meant to formalize and coordinate the activities of existing systems and
to address gaps in order to produce a dedicated WMO-Intergovernmental
Oceanographic Commission (IOC) operational data system with a view to compiling
coherent marine meteorological and oceanographic (met-ocean) climate data sets of
known quality, extending beyond the Essential Climate Variables (ECVs),1

(2)

That the purpose of the Standing Committee on Climate Services (SC-CLI) of the
Services Commission (Resolution 1 (SERCOM-1) – Establishment of standing
committees and study groups of the Commission for Weather, Climate, Water and
Related Environmental Services and Applications (Services Commission)) is, inter alia,
to provide technical advice on the further development, improvement, implementation
and sustained operations of MCDS (Data Acquisition Centres (DACs), Global Data
Assembly Centres (GDACs), and the WMO-IOC Centre for Marine Meteorological and
Oceanographic Climate Data (CMOC)),

(3)

That the terms of reference for MCDS DACs is provided in Appendix 1 of the Guide to
Marine Meteorological Services (WMO-No. 471),

(4)

That the application from the Atlantic Oceanographic and Meteorological Laboratory
(AOML) was received during the WMO reform process and reviewed and evaluated by
a team established according to the protocol that existed prior to the reform.

1

Information on ECVs can be found in The Global Observing System for Climate: Implementation
Needs (GCOS-200)
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Having considered:
(1)

The application of AOML of the National Oceanic and Atmospheric Administration
(NOAA), USA to operate as a DAC for drifting buoys,

(2)

The outcome of the evaluation and review by the team of experts independent from
the applicant according to the process and criteria provided in the Guide to Marine
Meteorological Services (WMO-No. 471), Chapter 9 and Appendix 1, and its
recommendation to establish the centre operated by the USA as a MCDS DAC for
drifting buoys,

(3)

The rationale detailed in the INF document associated with this recommendation,

Urges Members to support the activities of MCDS, to use the corresponding facilities and to
provide feedback to the Standing Committee on Information Management and Technology
(SC-IMT) and/or SC-CLI on its effectiveness and the potential for improvement;
Recommends that the Executive Council establish AOML of NOAA, USA to operate as a
DAC for drifting buoys.

Annex to Recommendation 8 (INFCOM-1)
Draft Decision X/X (EC-73)
Establishment of Data Acquisition Centres for Marine Meteorological and
Oceanographic Climate Data within the Marine Climate Data System
The Executive Council decides to approve Recommendation 8 (INFCOM-1) –
Establishment of Data Acquisition Centre (DAC), in the Marine Climate Data System
(MCDS);
The Executive Council decides, subject to a parallel approval by the fifty-fourth session
of the IOC Executive Council, to establish the Atlantic Oceanographic and Meteorological
Laboratory (AOML) of the National Oceanic and Atmospheric Administration (NOAA), USA to
operate as a DAC for Drifting Buoys under MCDS.
Decision justification: Recommendation 8 (INFCOM-1). It is to be noted that Paragraph
2.2 of Appendix 1 of revised version of WMO-No. 471 (adopted by the Executive Council
through Resolution 10 (EC-70)) includes the list of established Data Assembly Centres
(DACs) in the Marine Climate Data System (MCDS). The new DAC, AOML/ NOAA operated
by USA will be added to the list.
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Recommendation 9 (INFCOM-1)
Amendments to the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485) and the designation of new Global Data-processing and
Forecasting System centres
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling:
(1)

Resolution 6 (Cg-XVI) – Revised Manual on the Global Data-processing and
Forecasting System (WMO-No. 485), agreeing that the Manual is the single source of
technical regulations for all operational data-processing and forecasting systems
operated by WMO Members, including their designated centres,

(2)

Resolution 18 (EC-69) – Revised Manual on the Global Data-processing and Forecasting
System (WMO-No. 485), approving the publication of the revised Manual, including the
addition of new types of centres. The Manual was published on 16 February 2018 and
entered into force on 16 November 2018,

(3)

Resolution 5 (EC-70) – Recommendations of the Commission for Climatology at its
seventeenth session, inter alia, requesting the Commission for Basic Systems (CBS),
in collaboration with the Commission for Climatology (CCl), to identify activities
relevant to Climate Services Information System (CSIS) functions yet to be defined in
the Manual in order to provide authentic and well-coordinated sources of global
information to Members,

Noting the Final Report of the CBS-CCl Inter-Programme Expert Team on Operational
Predictions from Sub-seasonal to Longer-timescales (IPET-OPSLS) (Offenbach, Germany,
4-7 February 2020),
Having examined the following recommendations from the previous technical commissions
CBS and CCl and their substructures:
(1)

CBS Expert Team on Operational Weather Forecasting Process and Support (ETOWFPS):
(a)

For the formal designation of a new World Meteorological Centre (WMC) and new
Regional Specialized Meteorological Centres (RSMCs) providing global
deterministic/ensemble numerical weather prediction and their inclusion in
Part III of the Manual as per Annex 1:
-

WMC: Toulouse (France),

-

RSMC for global deterministic numerical weather prediction: Toulouse
(France)

-

RSMC for global ensemble numerical weather prediction: Toulouse
(France)
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(2)

CBS Expert Team on Emergency Response Activities (ET-ERA):
(a)

For the formal designation of a new RSMC conducting nuclear environmental
emergency response and its inclusion in Part III of the Manual as per Annex 1:
-

(b)
(3)
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RSMC for atmospheric transport and dispersion modelling (Nuclear):
Vienna (Austria),

Amendment to the section of the Manual regarding the request form to activate
RSMC support (Non-nuclear) as per Annex 2,

CBS and CCl IPET-OPSLS:
(a)

For the formal designation of a new Global Producing Centre for Long-Range
Prediction (GPC-LRF) and its inclusion in Part III of the Manual as per Annex 1:
-

(b)

GPC-LRF: Centro Euro-Mediterraneo sui Cambiamenti Climatici
(CMCC), Lecce (Italy),

For the formal designation of a new Global Producing Centre for Annual to
Decadal Climate Prediction (GPC-ADCP) and its inclusion in Part III of the Manual
as per Annex 1:
-

GPC-ADCP: Commonwealth Scientific and Industrial Research
Organization (CSIRO), Canberra (Australia)

(c)

Decommission of the Lead Centre for coordination of Long-Range Forecasts
Verification (LC-LRFV) and its deletion from Part III of the Manual as per Annex 1
because the function of LC-LRFV has been covered by the LC for coordination of
Long-Range Forecasts Multi-Model Ensemble (LC-LRFMME) for more than three
years,

(d)

Inclusion of designation criteria for GPC and LC for sub-seasonal forecasts in Part
II of the Manual as per Annex 3,

(e)

Amendment to the sections of the Manual regarding long-range prediction and
annual to decadal climate prediction in order to ensure consistency and clarity as
per Annex 4,

Recommends that the Executive Council adopt the amendments to the Manual as provided
in the annexes to the present recommendation.

Annex 1 to Recommendation 9 (INFCOM-1)
Amendment to the Manual on the Global Data-Processing and Forecasting System
(WMO-No. 485) Concerning Designation of Centres
1.

The World Meteorological Centres are located in:
Beijing
ECMWF
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Exeter
Melbourne (southern hemisphere only)
Montreal
Moscow
Offenbach
Tokyo
Washington
Toulouse
3.

General purpose activities

Provision of global deterministic numerical weather prediction:
RSMC Beijing
RSMC ECMWF
RSMC Exeter
RSMC Montreal
RSMC Moscow
RSMC Offenbach
RSMC Tokyo
RSMC Washington
RSMC Toulouse
Provision of global ensemble numerical weather prediction:
RSMC Beijing
RSMC ECMWF
RSMC Exeter
RSMC Montreal
RSMC Moscow
RSMC Offenbach
RSMC Tokyo
RSMC Toulouse

Global Producing Centres for Long-range Prediction:
GPC Beijing

GPC Offenbach
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GPC CPTEC (Brazil)

GPC Pretoria

GPC ECMWF

GPC Seoul

GPC Exeter

GPC Tokyo

GPC Melbourne

GPC Toulouse

GPC Montreal

GPC Washington

GPC Moscow

GPC CMCC (Italy)
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Acronyms not previously defined: CMCC - Centro Euro-Mediterraneo sui Cambiamenti
Climatici
Global Producing Centres for Annual to Decadal Climate Prediction:
GPC Barcelona
GPC Exeter
GPC Montreal
GPC Offenbach
GPC CSIRO (Australia)
Acronyms not previously defined: CSIRO - Commonwealth Scientific and Industrial Research
Organization
4.

The Regional Specialized Meteorological Centres for specialized
activities are:

Atmospheric transport and dispersion modelling (for environmental emergency response
and/or backtracking) – Nuclear:

5.

RSMC Beijing

RSMC Offenbach

RSMC Exeter

RSMC Tokyo

RSMC Melbourne

RSMC Toulouse

RSMC Montreal

RSMC Vienna (backtracking only)

RSMC Obninsk

RSMC Washington

The Regional Specialized Meteorological Centres for non-real-time
coordination activities:

Lead Centre for coordination of DNV:
ECMWF
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Lead Centre for coordination of EPS verification:
Tokyo
Lead Centre for coordination of LRF verification:
Melbourne and Montreal (joint centre)
Lead Centre for coordination of LRFMME:
Seoul and Washington (joint centre)
Lead Centre for coordination of ADCP:
Exeter
Lead Centre for coordination of wave forecast verification
ECMWF

Annex 2 to Recommendation 9 (INFCOM-1)
Amendment to the Manual on the Global Data-Processing and Forecasting System
(WMO-No. 485) Concerning the Request Form to Activate RSMC Support
(Non-nuclear)
APPENDIX 2.2.32. REQUEST FORM TO ACTIVATE REGIONAL SPECIALIZED
METEOROLOGICAL CENTRE SUPPORT (NON-NUCLEAR)
Environmental emergency response request for WMO Regional Specialized
Meteorological Centre support by authorized person
(a)

This form should be sent by email to an operational contact of the appropriate
RSMC when support is needed for releases that have the potential for large-scale
(that is, mesoscale) and/or long-duration (hours to days) impacts. This form
should be sent by email to one of the RSMCs’ operational contacts in the
Regional Association when support is needed for releases that have the potential
for long-range impacts (distances greater than 50 km). The RSMC operational
contact information is available on
http://www.wmo.int/pages/prog/www/DPFSERA/transport_model_products.htm.
https://community.wmo.int/contact-points-atmospheric-transport-modellingenvironmental-emergency-response-andor-backtracking-rsmcs-andinternational-agenciesrsmcs.

(b)

If the RSMC does not confirm the reception of the request within 20 minutes, the
requester will telephone the RSMC.

(c)

The RSMC will make available its products as soon as possible but usually within
two hours. An email will be sent by the RSMC with information on where to
access the products. The requester will confirm reception by email.
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Annex 3 to Recommendation 9 (INFCOM-1)
Amendment to the Manual on the Global Data-Processing and Forecasting System
(WMO-No. 485) Concerning Designation Criteria for Global Producing Centre and
Lead Centre for Sub-Seasonal Forecasts
2.2.1.X

Global numerical sub-seasonal forecasts

2.2.1.X.1 Centres conducting global numerical sub-seasonal forecasts (Global Producing
Centres for Sub-Seasonal Forecasts: GPCs-SSF) shall:
Note: Functions are defined for the sub-seasonal (10 days-4 weeks) forecasting activity.
(a)

With at least weekly frequency, generate SSF products with global coverage;

(b)

Make available on WIS a range of these products; mandatory products to be
made available are listed in Appendix 2.2.A;

(c)

Produce verification statistics according to the standard defined in
Appendix 2.2.E, and make them available on a website;

(d)

Provide an agreed set of forecast and hindcast variables (as defined in Appendix
2.2.C) to the Lead Centre(s) for Sub-Seasonal Forecast Multi-Model Ensemble
(LCs-SSFMME);

(e)

Make available on a website up-to-date information on the characteristics of their
global numerical sub-seasonal forecast systems; the minimum information to be
provided is given in Appendix 2.2.B.

2.2.1.X.2 In addition to the mandatory activities above, GPCs-SSF should:
(a)

Make available on WIS the highly recommended products listed in Appendix
2.2.A;

Note: The bodies in charge of managing the information contained in the present Manual
related to global numerical sub-seasonal forecast are specified in Table X.
Table X. WMO bodies responsible for managing information related to
global numerical sub-seasonal forecast
Responsibility
Changes to activity specification
To be proposed by:
To be recommended by:
To be decided by:

*
INFCOM

SERCOM

EC/Congress
Centres designation

To be recommended by:

RA

*
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To be decided by:

EC/Congress
Compliance

To be monitored by:

*

To be reported to:

*

INFCOM

* will be determined in consultation with the relevant Technical Commissions and their
substructures
2.2.2.X

Coordination of multi-model ensembles of sub-seasonal forecasts

Centre(s) coordinating SSF multi-model ensembles (Lead Centre(s) for SSFMME) shall:
(a)

Collect an agreed set of forecast data from GPCs-SSF participating in numerical
sub-seasonal forecasting under activity 2.2.1.X (GPCs-SSF);

(b)

Make available on a website appropriate minimum (Appendix 2.2.C) and
additional (Attachment 2.2.A) products as well as GPC-SSF products in standard
format;

(c)

Redistribute digital forecast data as described in Appendix 2.2.D for those GPCsSSF that allow it;

(d)

Maintain an archive of the real-time GPC-SSF and multi-model ensemble
forecasts;

(e)

Maintain a repository of documentation for the system configuration of all GPCSSF systems;

(f)

Verify the products using the SVSLRF approach (Appendix 2.2.E);

(g)

Based on comparison among different models, provide feedback to GPCs-SSF
about model performance and make available on a website the verification
results;

(h)

Promote research and expertise in multi-model ensemble techniques and provide
guidance and support on multi-model ensemble techniques to GPCs-SSF, RCCs
and NMHSs.

Note:
1.

The website is provided exclusively for the outputs of the specified lead centre
functions in support of climate services and is to be clearly distinguishable from other
types of services.

2.

The bodies in charge of managing the information contained in the present Manual
related to coordination of multi-model ensembles of SSFs are specified in the table X.

Table X. WMO bodies responsible for managing information related to multi-model
ensemble SSFs
Responsibility
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Changes to activity specification
To be proposed by:

*

To be recommended by:

INFCOM

To be decided by:

EC/Congress
Centres designation

To be recommended by:

INFCOM

To be decided by:

EC/Congress
Compliance

To be monitored by:

*

To be reported to:

*

INFCOM

* will be determined in consultation with the relevant Technical Commissions and their
substructures

APPENDIX 2.2.A. MANDATORY AND HIGHLY RECOMMENDED GLOBAL NUMERICAL
SUB-SEASONAL FORECAST PRODUCTS TO BE MADE AVAILABLE ON THE WMO
INFORMATION SYSTEM
Mandatory products (maps) of Global Producing Centres of Sub-Seasonal
Forecasts (GPCs-SSF)

Variable

2-m temperature

Coverage

Forecast
range or lead
time

Temporal
resolution

SST

Total
precipitation

Global

Issuance
frequency

(1) Ensemble mean
anomaly

Global

Global
oceans

Output type

Any forecast
range (lead
time) between
zero and four
weeks

Averages
over
periods
(one dayfour
weeks)

(2) Probabilities for
tercile forecast
categories (where
applicable)

Weekly

Highly recommended products (maps) of GPCs-SSF
Variable

Coverage

Forecast range
or lead time

Temporal
resolution

Output type

Issuance
frequency
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(1) Ensemble mean
anomaly

500 hPa
height
Global

MSLP

Any forecast
range (lead
time) between
zero and four
weeks

Averages
over periods
(one day-four
weeks)

(2) Probabilities for
tercile forecast
categories

Weekly

850 hPa
temperature
Notes:
(1) Probabilities for extremes, for the variables specified under mandatory products, are
also highly recommended.
Notes:
1.

Output types – rendered images (for example, forecast maps and diagrams). GPCs-SSF
are encouraged to make available digital data on the retrospective forecast (hindcast)
and forecast fields underlying the products. Gridded binary-2 (GRIB-2) format should be
used for fields posted on FTP sites or disseminated through WIS. GPCs-SSF shall
provide daily fields of hindcasts and forecasts, as variables listed in Appendix 2.2.C, to
the Lead Centre(s) for SSFMME.

2.

For all products, anomalies are to be expressed relative to a climatology using at least
15 years of retrospective forecasts.

3.

Information on how category boundaries are defined should be made available.

4.

Indications of skill will be provided in accordance with Appendix 2.2.E.

Highly recommended products (diagrams) of GPCs-SSF
-

Diagrams presenting forecasts of the tropical intraseasonal variability such as the
Madden-Julian Oscillation (Wheeler and Hendon 2004; Gottschalck et al. 2010)
are highly recommended.

APPENDIX 2.2.B. INFORMATION TO BE PROVIDED ON THE CHARACTERISTICS OF
GLOBAL NUMERICAL SUB-SEASONAL FORECAST SYSTEMS
–

Date of implementation of the current sub-seasonal forecast system:

–

Whether the system is a coupled ocean–atmosphere forecast system:

–

Whether the system is a 2-tier forecast system:

–

Atmospheric model resolution:

–

Ocean model and its resolution (if applicable):

–

Source of atmospheric initial conditions:
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–

Source of ocean initial conditions:

–

If 2-tier, the source of SST predictions:

–

Hindcast period:

–

Ensemble size for the hindcasts:

–

Method of configuring the hindcast ensemble:

–

Ensemble size for the forecast:

–

Method of configuring the forecast ensemble:

–

Length of forecasts:

–

Data format:

–

The latest day of the week that forecast anomalies for the next weeks/months
become available:

–

Method of construction of the forecast anomalies:

–

URL where forecast is available:

-

Point of contact:

APPENDIX 2.2.C. MINIMUM INFORMATION TO BE AVAILABLE FROM THE LEAD
CENTRE(S) FOR SUB-SEASONAL FORECAST MULTI-MODEL ENSEMBLES

1.

Global Producing Centre digital products

Global fields of forecast anomalies as supplied by GPC-SSFs, including (for GPCs that allow
redistribution of their digital data) weekly mean anomalies for ensemble mean for at least
each of the four weeks following the week of submission:
(a)

Surface (2 m) temperature;

(b)

SST;

(c)

Total precipitation rate;

(d)

MSLP;

(e)

850 hPa temperature;

(f)

500 hPa geopotential height;

(g)

850 and 200 hPa wind (zonal and meridional);

(h)

Outgoing longwave radiation at the top of the atmosphere;

(k)

10 hPa zonal wind.

Note: Definitions of the content and format for the supply of data to the Lead Centre(s) for
SSFMME by GPCs and terms of exchange are available on the Lead Centre(s) websites.
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2.

Graphical products

Plots and maps for each GPC forecast displayed in common format on the Lead Centre(s)
website, for the variables listed in Appendix 2.2.A and for selectable regions where
appropriate,
for weeks 1, 2, 3-4 and 1-4:
(a)

Ensemble mean anomalies;

(b)

Probabilities for the tercile forecast categories;

(c)

Model consistency plots, that is, maps showing the proportion of models
predicting the same sign anomaly;

(d)

Multi-model probabilities for tercile forecast categories.

for intraseasonal variability:
(a)

Diagrams presenting each GPC forecast of the tropical intraseasonal variability
such as the Madden-Julian Oscillation.

APPENDIX 2.2.D. ACCESS TO GLOBAL PRODUCING CENTRE FOR SUB-SEASONAL
FORECASTS DATA AND VISUALIZATION PRODUCTS HELD BY THE LEAD CENTRE(S)
FOR SUB-SEASONAL FORECAST MULTI-MODEL ENSEMBLES

(a)

Access to GPCs-SSF data and graphical products from the Lead Centre(s) for
SSFMME websites will be password-protected.

(b)

Digital GPCs-SSF data will be redistributed only in cases where the concerned
GPCs-SSF data policy allows it. In other cases, requests for GPC-SSF digital
output should be directed to the relevant GPC-SSF.

(c)

Formally designated GPCs-SSF, GPCs-LRF and RCCs, NMHSs and institutions
coordinating RCOFs are eligible for password-protected access to information
held and produced by the Lead Centre(s) for SSFMME. Entities that are in
demonstration phase to seek designation as GPCs or RCCs are also eligible for
password-protected access to information held and produced by the Lead
Centre(s) for SSFMME, provided a formal notification has been issued in this
regard by the WMO Secretary-General.

(d)

Institutions other than, but providing contributions to, those identified in (c) may
also request access to Lead Centre(s) for SSFMME products. These institutions,
referred to as “supporting institutions”, which include research centres, require
endorsement letters from: (i) the Permanent Representative of the country
where they are hosted, and (ii) the executive manager of the entity they wish to
provide contributions to (that is, RCCs, institutions coordinating RCOFs and
NMHSs). The use by supporting institutions of products from the Lead Centre(s)
for SSFMME is restricted to assistance of the organizations identified in (c) in
their production of official forecast outputs. Supporting institutions may not use
such products to generate and display or disseminate independent forecast
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products. Supporting institutions must agree with these restrictions to be eligible
for access. Prior to access being granted to an applicant supporting institution,
the Lead Centre(s) for SSFMME will refer the application to the Expert Team on
XXX1) through the WMO Secretariat, for final consultation and review. Decisions
to allow access must be unanimous. The Lead Centre(s) will be informed by the
WMO Secretariat of such new users accepted for access.
(e)

A list of users provided with password access will be maintained by the Lead
Centre(s) for SSFMME and reviewed periodically by the Expert Team on XXX 1), to
measure the degree of effective use and also to identify any changes in status of
eligible users, and determine further necessary follow-up.

1. Note: It will be determined in consultation with the relevant Technical Commissions and
their substructures

APPENDIX 2.2.E. STANDARDIZED VERIFICATION SYSTEM FOR SUB-SEASONAL
FORECASTS
1.

INTRODUCTION

This appendix describes procedures for the production and exchange of a standard set of
verification scores for SSFs produced by GDPFS centres. Provision of the verification
products described here is mandatory for GPCs-SSF. The goal is to provide consistent
verification information on the SSF products of GPCs that will assist forecasters in RCCs,
NMHSs and at RCOFs to prepare regional and national seasonal outlooks, and also to help
the GPCs compare and improve their forecast systems. The verification scores described are
to be calculated on retrospective forecasts (hindcasts). GPCs will make and display the
verification scores via their websites. Skill measures recommended for use by RCCs in
verification of regional forecasts include those described here.
This appendix describes the verification scores and the variables, regions, relevant
time averages and lead times for which the scores shall be applied.
2.

VERIFICATION STATISTICS

The following sections describe the scores that are mandatory for GPCs.
Two types (levels) of verification are required:
–

Level 1: Scores aggregated over all grid points within specified regions (which,
collectively, include global coverage) and scores for sub-seasonal indices;

–

Level 2: Scores evaluated at individual grid points (with global coverage).

For both levels 1 and 2, verification of both deterministic (ensemble mean) forecasts and
probabilistic forecasts (for tercile categories) is required.
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3.

VARIABLES

All mandatory variables and categorical stratifications listed in the first table of Appendix
2.2.A shall be verified for level 1 and 2. The temporal resolution (averaging period) is the
same as products provided from each GPC-SSF.
Terciles of the climatology are defined over the hindcast period used (see section 8).
4.

HINDCAST TIMES/FREQUENCY

In general, scores shall be computed for hindcasts initialized at least once a
month.
5.

AREAS

Global:

90°N-90°S, inclusive, all longitudes

Northern hemisphere extra-tropics:

90°N–20°N, inclusive, all longitudes

Southern hemisphere extra-tropics:

90°S–20°S, inclusive, all longitudes

Tropics:

20°N–20°S, inclusive, all longitudes

Verification to be aggregated over all grid points within each area, including points on the
boundary.
6.

VERIFICATION AGAINST ANALYSES

6.1

Grid and interpolation

All variables except indices shall be interpolated to a regular 1.5° x 1.5° grid prior to
verification.
Skill scores require verification of climatology-based forecasts as baseline reference against
“true” forecasts. The same analysis shall be used to verify the reference and the
forecast.
7.

SCORES

The following scores are to be calculated for all mandatory variables:
Probability forecasts:
–
–

Reliability diagrams with frequency histograms;
ROC diagram with standardized area under the ROC curve.

Deterministic forecasts:
–

Mean square skill score (MSSS) with respect to climatology and its three-term
decomposition.
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Provision of the statistical significance of scores and/or error bars is not currently
mandatory but is strongly recommended. GPCs are free to choose the method of the
calculation.
8.

HINDCAST DATASETS

Hindcast datasets shall be generated with the same prediction system that is used
to generate the real-time forecasts, though it is recognized that the hindcast
ensemble may necessarily be smaller than used in real time. It is also recognized
that the source of initial conditions used for hindcasts may, for some centres, be different
from that used for real-time forecasts.
The hindcast period shall be at least 15 years.

ATTACHMENT 2.2.A. ADDITIONAL INFORMATION TO BE AVAILABLE FROM THE
LEAD CENTRE(S) FOR SUB-SEASONAL FORECAST MULTI-MODEL ENSEMBLE
The Lead Centre(s) for SSFMME may make available products based on forecast and
hindcast data provided from GPCs for SSF. These products are additional information to help
GPCs, RCCs and NMCs to further develop multi-model ensemble techniques and their
application.
1.

Global Producing Centre digital products

Products should include global forecast fields and corresponding hindcasts for the fields
listed in Appendix 2.2.C, and additional variables to be agreed, for those GPCs that allow
redistribution.
2.

Graphical products

Graphical products should include forecast maps for each GPC displayed in common format
on the Lead Centre for SSFMME website(s), for the variables listed in Appendix 2.2.C and
for selectable regions where appropriate, showing for 1 and 2 weeks, 3-4 weeks and 1-4
weeks means:
(a)

Tercile category probabilities;

(b)

Model consistency plots for most likely tercile category;

(c)

Multi-model probabilities for probabilities for tercile categories.
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Annex 4 to Recommendation 9 (INFCOM-1)
Amendment to the Manual on the Global Data-Processing and Forecasting System
(WMO-No. 485) Concerning on Long-range Prediction and Annual to Decadal
Climate Prediction
2.2.1.5

Global numerical long-range prediction

2.2.1.5.1 Centres conducting global numerical long-range prediction (GPCs-LRF)
shall:
Note: Functions are defined for the seasonal (1–6 month) prediction activity.
(a)

Generate LRF products with global coverage;

(b)

Make available on WIS a range of these products; mandatory and highly
recommended products to be made available are listed in Appendix 2.2.9;

(c)

Produce verification statistics according to the standard defined in
Appendix 2.2.36, and make them available to the Lead Centre(s) for the
standardized verification system for long-range forecasts (Lead Centre(s) for
SVSLRF) and on a website;

(d)

Agree to provide forecast output to the Lead Centre(s) for LRF multi-model
ensembles (Lead Centre(s) for LRFMME), as detailed in Appendix 2.2.17 (section
1).

2.2.1.5.2 In addition to the mandatory activities above, GPCs-LRF should:
(a)

Provide forecast output to the Lead Centre(s) for LRF multi-model ensembles
(Lead Centre(s) for LRFMME), as detailed in Appendix 2.2.17 (section 1);

(b)

Make available on WIS the highly recommended products listed in Appendix
2.2.9;

(c)

Make available, on request by Regional Climate Centres (RCCs) or NMCs, the
additional data, products and services listed in Attachment 2.2.1, noting that
these services may be subject to conditions attached by GPCs-LRF.

2.2.2.3 2.2.1.6

Global annual to decadal climate prediction

Centres conducting annual to decadal climate prediction (GPCs for annual to decadal climate
prediction (GPCs-ADCP)) shall:
(a)

Prepare, with at least annual frequency, global forecast fields of parameters
variables relevant to ADCP;

(b)

Prepare verification statistics as defined in Appendix 2.2.21;

(c)

Provide an agreed set of forecast and hindcast variables (as defined in Appendix
2.2.20) to the Lead Centre(s) for ADCP;
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Make available on a website up-to-date information on the characteristics of their
global decadal prediction systems.
Coordination of multi-model ensemble prediction for long-range
forecasts

Centre(s) coordinating LRF multi-model ensembles (Lead Centre(s) for LRFMME) shall:
(a)

Collect an agreed set of forecast data from RSMCs participating in long-range
forecast numerical prediction under activity 2.2.1.5 (GPCs-LRF);

(b)

Make available on a website appropriate minimum (Appendix 2.2.17) and
additional (Attachment 2.2.4) products and GPCs-LRF forecasts in standard
format;

(c)

Redistribute digital forecast data as described in Appendix 2.2.18 for those
GPCs-LRF that allow it;

(d)

Maintain an archive of the real-time GPCs-LRF and multi-model ensemble
forecasts;

(e)

Maintain a repository of documentation for the system configuration of all GPCsLRF systems;

(f)

Verify the products using SVSLRF (Appendix 2.2.36);

(g)

Based on comparison among different models, provide feedback to GPCs-LRF
about model performance and make available on a website the verification
results;

(h)

Promote research and experience in multi-model ensemble techniques and
provide guidance and support on multi-model ensemble techniques to GPCs-LRF,
RCCs and NMHSs.

2.2.2.4

Coordination of annual to decadal climate prediction

2.2.2.4.1 The centre(s) conducting coordination of ADCP (Lead Centre(s) for ADCP) shall:
(a)

Select a group of modelling centres to contribute to the Lead Centre(s) for ADCP
(the “contributing centres”) that meet the GPC-ADCP designation criteria and
have been approved by IPET-OPSLS; and manage changes in the membership of
the group, as and when they occur, to maintain sufficient contributions;

(b)

Maintain a list of the active contributing centres and the specification of their
prediction systems;

(c)

Collect an agreed set of hindcast, forecast and verification data
(Appendices 2.2.20 and 2.2.21) from the contributing centres;

(d)

Make available (on a password-protected website, as needed) agreed forecast
products in standard format, including multi-model ensemble products (Appendix
2.2.20);
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(e)

Make available on the website agreed hindcast verification products in standard
format, including verification of the multi-model ensemble products (Appendix
2.2.21);

(f)

Redistribute digital hindcast and forecast data for those contributing centres that
allow it;

(g)

Maintain an archive of the real-time forecasts from individual contributing
centres and from the multi-model ensemble system;

(h)

Promote research and experience in ADCP techniques and provide guidance and
support on ADCP to RCCs and NMHSs;

(i)

Based on comparison among different models, provide feedback to the
contributing centres on model performance;

(j)

Coordinate, in liaison with relevant World Climate Research Programme
activities, an annual consensus prediction product giving global prospects for the
next 1–5 years.

2.2.3.3

Coordination of long-range forecast verification

2.2.3.3.1 The centre(s) conducting coordination of LRF verification (Lead Centre(s) for
SVSLRF) shall:
(a) Provide the facility for RSMCs participating in global numerical long-range prediction
under activity 2.2.1.5 to automatically deposit their standardized verification statistics
as defined in Appendix 2.2.36, and provide access to these verification statistics;
(b) Maintain an archive of verification statistics to allow the generation and display of
trends in performance;
(c) Monitor the received verification statistics and consult with the relevant participating
centres if data are missing or suspect;
(d) Provide on their websites (for example, http://www.bom.gov.au/wmo/lrfvs/):
–

Consistent up-to-date graphical displays of verification results from participating
centres through processing of the received statistics;

–

Relevant documentation, including access to the standard procedures required to
perform the verification, and links to the websites of GDPFS-participating
centres;

–

Contact details to encourage feedback from NMHSs and other GDPFS centres on
the usefulness of the verification information;

(e) Provide access to verification datasets at an appropriate horizontal resolution.
2.2.3.3.2 Additionally, the Lead Centre(s) should:
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(a) Liaise with other groups involved in verification (for example, the Climate Variability
and Predictability Programme Working Group on Seasonal to Interannual Prediction and
CCl) on the effectiveness of the current standardized verification system and identify
areas for future development and improvement;
(b) Provide periodic reports to CBS and other relevant commissions assessing the
effectiveness of the standardized verification system.
Notes:
1. Detailed tasks for Lead Centres for SVSLRF, and verification scores, are listed in
Appendix 2.2.36.
2. The bodies in charge of managing the information contained in the present Manual
related to coordination of LRF verification are specified in Table 23.
Table 23. WMO bodies responsible for managing information related to the
coordination of LRF verification
TABLE: Table with lines
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS–CCl/IPET-OPSLS
CBS
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

CBS
EC/Congress
Compliance

To be monitored by:
To be reported to:

CBS–CCl/IPET-OPSLS
CBS/ICT-DPFS

CBS

APPENDIX 2.2.9. MANDATORY AND HIGHLY RECOMMENDED GLOBAL NUMERICAL
LONG-RANGE PREDICTION PRODUCTS TO BE MADE AVAILABLE ON THE WMO
INFORMATION SYSTEM
Global Producing Centre mandatory products (maps)
Parameter
Variable

Coverage

Forecast
range or lead
time

Temporal
resolution

Output type

Issuance
frequency
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2-m
temperature

(1) Ensemble mean
anomaly

Global

SST

Global
oceans

Total
precipitation

Global

Any forecast
range (lead
time)
between zero
and four
months

Averages
over one
month or
longer
periods
(seasons)

(2) Probabilities for
tercile forecast
categories (where
applicable)

Monthly

Global Producing Centre highly recommended products (maps)
Parameter
Variable

Coverage

500 hPa
height
Global

MSLP

Forecast range
or lead time

Any forecast
range (lead
time) between
zero and four
months

850 hPa
temperature

Temporal
resolution

Averages
over one
month or
longer
periods
(seasons)

Output type

Issuance
frequency

(1) Ensemble mean
anomaly
(2) Probabilities for
tercile forecast
categories

Monthly

Notes:
2. Output types – rendered images (for example, forecast maps and diagrams). Note:
GPCs-LRF are encouraged to make available the retrospective forecast (hindcast) and
forecast fields underlying the products. Gridded binary-2 (GRIB-2) format should be
used for fields posted on FTP sites or disseminated through WIS. GPCs-LRF are also
encouraged to provide hindcast and forecast fields, as listed in Attachment 2.2.4 section
1, to the Lead Centre(s) for LRFMME.

APPENDIX 2.2.17. MINIMUM INFORMATION TO BE AVAILABLE FROM THE LEAD
CENTRE(S) FOR LONG-RANGE FORECAST MULTI-MODEL ENSEMBLES
1.

Global Producing Centre digital products

Global fields of forecast anomalies as supplied by GPCs- LRF, including (for GPCs that allow
redistribution of their digital data) monthly mean anomalies for individual ensemble
members and ensemble mean for at least each of the three months following the month of
submission, for example, March, April, May if the month of submission is February:
(a)

Surface (2 m) temperature;

(b)

SST;
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(c)

Total precipitation rate;

(d)

MSLP;

(e)

850 hPa temperature;

(f)

500 hPa geopotential height.;

(g)

850 hPa zonal and meridional velocity;

(h)

Sea ice extent.
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Note: Definitions of the content and format for the supply of data to the Lead Centre(s) by
GPCs– LRF and terms of exchange are available on the Lead Centre(s) for LRFMME
websites.
Global Producing Centres GPCs-LRF not currently able to participate in this additional
exchange of data are encouraged to do so in the future.
2.

Graphical products

Plots and maps for each GPC-LRF forecast displayed in common format on the Lead
Centre(s) website, for the variables listed in Appendix 2.1.2 section 3.1 and for selectable
regions where appropriate, showing for three-month means or accumulations:
(a)

Ensemble “plumes” of Niño indices (one month means);

(b)

Ensemble mean anomalies;

(c)

Probabilities of above/below median;

(d)

Model consistency plots, that is, maps showing the proportion of models
predicting the same sign anomaly;

(e)

Multi-model probabilities of above/below median.

APPENDIX 2.2.18. ACCESS TO GLOBAL PRODUCING CENTRE DATA AND
VISUALIZATION PRODUCTS HELD BY THE LEAD CENTRE(S) FOR LONG-RANGE
FORECAST MULTI-MODEL ENSEMBLES
(a)

Access to GPC data from the Lead Centre(s) for LRFMME websites will be passwordprotected.

(b)

Digital GPC data will be redistributed only in cases where the GPCs-LRF data policy
allows it. In other cases, requests for GPCs-LRF output should be referred to the
relevant GPC-LRF.

(c)

Formally designated GPCs-LRF and RCCs, NMHSs and institutions coordinating RCOFs
are eligible for password-protected access to information held and produced by the
Lead Centre(s) for LRFMME. Entities that are in demonstration phase to seek
designation as GPCs-LRF or RCCs are also eligible for password-protected access to
information held and produced by the Lead Centre(s) for LRFMME, provided a formal
notification has been issued in this regard by the WMO Secretary-General.

(d)

Institutions other than, but providing contributions to, those identified in (c) may also
request access to Lead Centre(s) for LRFMME products. These institutions, referred to
as “supporting institutions”, which include research centres, require endorsement
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letters from: (i) the Permanent Representative of the country where they are hosted,
and (ii) the executive manager of the entity they wish to provide contributions to (that
is, RCCs, institutions coordinating RCOFs and NMHSs). The use by supporting
institutions of products from the Lead Centre(s) for LRFMME is restricted to assistance
of the organizations identified in (c) in their production of official forecast outputs.
Supporting institutions may not use such products to generate and display or
disseminate independent forecast products. Supporting institutions must agree with
these restrictions to be eligible for access. Prior to access being granted to an
applicant supporting institution, the Lead Centre(s) for LRFMME will refer the
application to the CBS–CCl Inter-Programme Expert Team on Operational Predictions
from Sub-seasonal to Longer-timescales (IPET-OPSLS) through the WMO Secretariat,
for final consultation and review. Decisions to allow access must be unanimous. The
Lead Centre(s) will be informed by the WMO Secretariat of such new users accepted
for access.
(e)

A list of users provided with password access will be maintained by the Lead Centre(s)
for LRFMME and reviewed periodically by the CBS–CCl IPET-OPSLS, to measure the
degree of effective use and also to identify any changes in status of eligible users, and
determine further necessary follow-up.

APPENDIX 2.2.19. ACCESS TO DATA AND VISUALIZATION PRODUCTS HELD BY THE
LEAD CENTRE(S) FOR ANNUAL TO DECADAL CLIMATE PREDICTION
(a)

As needed, access to data from the Lead Centre(s) for ADCP websites will be
password-protected.

(b)

Digital data will be redistributed only in cases where the contributing centre data
policy allows it. In other cases, requests for contributing centre output should be
referred to the relevant contributing centre.

(c)

Contributing centres, RCCs, NMHSs and institutions coordinating RCOFs are eligible for
password-protected access to information held and produced by the Lead Centre(s) for
ADCP.

(d)

Institutions other than those identified in (c) above may also request access to Lead
Centre(s) for ADCP products. These institutions, including research centres, may not
use Lead Centre(s) for ADCP products to generate and display/disseminate
independent products for operational forecasting. These institutions must agree with
these restrictions to be eligible for access. Prior to access being granted to an
applicant institution, the Lead Centre(s) for ADCP will refer the application to the CBS–
CCl IPET-OPSLS through the WMO Secretariat for final consultation and review.
Decisions to allow access must be unanimous. The Lead Centre(s) will be informed by
the WMO Secretariat of such new users accepted for access.

(e)

A list of users provided with password access will be maintained by the Lead Centre
for ADCP and reviewed periodically by the CBS–CCl IPET-OPSLS, to measure the
degree of effective use and also to identify any changes in status of eligible users, and
determine further necessary follow-up.

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION

337

APPENDIX 2.2.20. HINDCAST AND FORECAST DATA TO BE COLLECTED BY LEAD
CENTRES FOR ANNUAL TO DECADAL CLIMATE PREDICTIONS AND PRODUCTS TO BE
GENERATED AND DISPLAYED
Contributing centres shall provide necessary hindcast and forecast data to the Lead
Centre(s) for ADCP to allow generation of the following minimum products for each
contributing centre and for the multi-model ensemble.
Stage 1:
(a)

Global maps of ensemble mean anomalies with indications of ensemble spread for the
following variables averaged over at least year 1 and years 1–5 of the forecast:
–
–
–

(b)

Near-surface air temperature;
Precipitation;
Sea-level pressure;

Ensemble mean annual global mean near-surface temperature and indications of
ensemble spread, for every year of the forecast;

Stage 2 (with two years of designation of the Lead Centre(s) for ADCP):
(c)

Global maps of probability for tercile categories (or other events) for the following
variables averaged over at least year 1 and years 1–5 of the forecast:
–
–
–

Near-surface air temperature;
Precipitation;
Sea-level pressure.

APPENDIX 2.2.21. VERIFICATION INFORMATION TO BE COLLECTED BY THE LEAD
CENTRES FOR ANNUAL TO DECADAL CLIMATE PREDICTION AND PRODUCTS TO BE
DISPLAYED
Hindcast verification:
The Lead Centre(s) for ADCP shall collect hindcasts and/or verification results from each
contributing centre to allow generation and display of the following for each predicted
variable (near-surface air temperature, precipitation and sea-level pressure):
Stage 1: Individual contributing centres:
–

Global maps of grid-point temporal correlation of the ensemble mean with
observations.

Stage 2: Individual contributing centres and the multi-model ensemble:
–

Global maps of ROC scores for specified categories;

–

Reliability and sharpness diagrams for specified categories for the agreed
geographical regions.
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Contributing centres must adhere to a specified configuration for hindcasts that will form
part of criteria set by the Lead Centre(s) for ADCP. In accord with the Decadal Climate
Prediction Project (DCPP) protocol, hindcasts will ideally be initialized each year from 1960
to the present, with initialization every other year (specified as 1960, 1962, etc.) as a
minimum requirement. Hindcasts will be of sufficient range to verify performance out to at
least five years ahead.
The following real-time verifications will be performed (valid only for stage 1):
–

Side-by-side global maps of ensemble mean predicted and observed anomalies
for temperature, precipitation and sea-level pressure for at least year 1 and
years 1–5; regions where the observations lie outside the 5–95% model
predicted range will be highlighted;

–

Spatial pattern correlation coefficients between observations and ensemble mean
forecasts for global fields of temperature, precipitation and sea-level pressure;

–

A time series of observed annual mean global temperature, which will be
updated each year and a graphic generated to compare the past-predicted and
observed time series.

APPENDIX 2.2.36. STANDARDIZED VERIFICATION SYSTEM FOR LONG-RANGE
FORECASTS
1.

Introduction

This appendix describes procedures for the production and exchange of a standard set of
verification scores for LRFs produced by GDPFS centres. Provision of the verification
products described is mandatory for GPCs-LRF. The goal is to provide consistent verification
information on the LRF products of GPCs that will assist forecasters in RCCs, NMHSs and at
RCOFs to prepare regional and national seasonal outlooks, and also to help the GPCs
compare and improve their forecast systems. The verification scores described are to be
calculated on retrospective forecasts (hindcasts). GPCs will exchange scores via the Lead
Centre(s) for SVSLRF. The Lead Centre functions, as described in 2.2.3.3, include creating
and maintaining a website for displaying standardized verification products from GPCs, so
that potential users will benefit from a consistent presentation of the results. Skill measures
recommended for use by RCCs in verification of regional forecasts include those described
here.
This appendix describes the verification scores and the variables, regions, seasons
and lead times for which the scores shall be applied. The mathematical formulation of
the scores is documented on the Lead Centre(s) for SVSLRF LRFMME website, together with
supplementary information on score calculation, the observational datasets to be used for
verification and procedures for submitting scores.
2.

Verification statistics

The following sections describe the scores that are mandatory for GPCs. Information on
additional recommended scores is provided on the Lead Centre(s) for SVSLRF LRFMME
website(s).
Two types (levels) of verification are required:
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–

Level 1: Scores aggregated over all grid points within specified regions (which,
collectively, include global coverage) and scores for climate indices;

–

Level 2: Scores evaluated at individual grid points (with global coverage).

For both levels 1 and 2, verification of both deterministic (ensemble mean) forecasts and
probabilistic forecasts (for tercile categories) is required.
3.

Parameters Variables

The variables and categorical stratifications to be verified for level 1 are:
(a)

Three-month-mean T2m (screen temperature): Ensemble mean and probabilities
for three tercile categories;

(b)

Three-month precipitation accumulation: Ensemble mean and probabilities for
three tercile categories;

(c)

Monthly Niño3.4 SST indices (for GPCs–LRF operating coupled (1-tier) prediction
systems): Ensemble mean and probabilities for three tercile categories.

The variables and categorical stratifications to be verified for level 2 are:
(a)
(b)
(c)

As (a), above;
As (b), above;
Three-month-mean SST: Ensemble mean and probabilities for three tercile
categories;

where the terciles of the climatology are defined over the hindcast period used (see
section 11) and the three-month-mean periods are as described in section 5.
4.

Forecast times/frequency

In general, scores shall be computed for hindcasts initialized at monthly intervals. Some
level-1 scores are required only at quarterly intervals (see section 5 following).
5.

Forecast target periods and lead times

Level 1: T2m and precipitation
–

Target periods: The three-month target periods for level 1 are:

–

March-April-May (MAM), June-July-August (JJA), September-October-November
(SON) and December-January-February (DJF);

–

Lead times: Nominal one month lead time. For example, forecasts issued on 15
May for the JJA season are considered to have a nominal lead time of one
month.
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Level 1: Niño 3.4 indices (for GPCs–LRF operating coupled systems)
–

Target periods: Each calendar month of the forecast;

–

Lead times: One, two, three, four and five months.

Level 2: T2m and precipitation
–
6.

Target periods: Twelve rolling three-month periods (for example, MAM, AMJ,
MJJ…).
Areas

Northern hemisphere extra-tropics:

90°N–20°N, inclusive, all longitudes

Southern hemisphere extra-tropics:

90°S–20°S, inclusive, all longitudes

Tropics:

20°N–20°S, inclusive, all longitudes

Verification to be aggregated over all grid points within each area, including points on the
boundary.
For verification of the Niño 3.4 region index, SST averaged over the Niño 3.4 region (5°S–
5°N, 170°W–120°W) shall be used.
7.

Verification against analyses

7.1

Grid and interpolation

All parameters variables except indices shall be interpolated to a regular 2.5° x 2.5° grid
prior to verification.
The historical SST, T2m and precipitation analyses to be used for verification may be
subject to change and are specified on the Lead Centre(s) for SVSLRF website(s). The Lead
Centre(s) for SVSLRF will inform GPCs when a change is made.
Skill scores require verification of climatology-based forecasts as baseline reference against
“true” forecasts. The same analysis shall be used to verify the reference and the forecast.
8.

Verification against observations

Verification against station observations is not mandatory for GPCs. GPCs should use the
scores described here and verify against observation sets of their choice that are suitable for
purpose.
9.

Scores

The following scores are to be calculated for all parameters variables:
Level 1: T2m and precipitation
Probability forecasts:
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–

Reliability diagrams with frequency histograms;

–

ROC diagram with standardized area under the ROC curve.
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Deterministic forecasts:
–

Mean square skill score (MSSS) with respect to climatology.

Level 1: Niño 3.4 indices (for GPCs operating coupled systems)
Probability forecasts:
–

ROC diagram with standardized area under the ROC curve.

Deterministic forecasts:
–

MSSS with respect to climatology and its three-term decomposition.

Level 2: T2m and precipitation
Probability forecasts:
–

ROC diagram with standardized area under the ROC curve.

Deterministic forecasts:
–

MSSS with respect to climatology and its three-term decomposition.

Provision of the statistical significance of scores and/or error bars is not currently
mandatory but is strongly recommended. GPCs are free to choose the method of calculation
(guidance is available on the Lead Centre(s) for SVSLRF website(s)).
10.

Exchange of scores

Each centre should provide scores to the Lead Centre(s) for SVSLRF and update the scores
on any change of the real-time prediction system. Details of the procedure and the required
format for the data exchange are provided on the Lead Centre website(s).
11.

Hindcast datasets

Hindcast datasets shall be generated with the same prediction system that is used
to generate the real-time forecasts, though it is recognized that the hindcast
ensemble may necessarily be smaller than used in real time. It is also recognized
that the source of initial conditions used for hindcasts may, for some centres, be different
from that used for real-time forecasts.
The hindcast period used should be as long as possible, but at least 15 years. The
recommended period is provided on the Lead Centre(s) for SVSLRF LRFMME website(s).
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12.

Documentation

Participating centres shall provide to the Lead Centre(s) for LRFMME information on the
specification of their prediction system, and promptly update the specification when there
are system changes.

ATTACHMENT 2.2.1. ADDITIONAL GLOBAL NUMERICAL LONG-RANGE PREDICTION
PRODUCTS TO BE MADE AVAILABLE ON THE WMO INFORMATION SYSTEM
Other long-range seasonal forecast data, products or other information, in addition to the
minimum list in Appendix 2.2.9, which could also be provided by GPCs-LRF on request by
RCCs or NMCs (the RCCs and NMCs would adhere to conditions, if any, attached by the
GPCs-LRF to these data and products):
1.

Grid-point data values:
–

Hindcast and forecast data for downscaling algorithms;

–

Data for regional climate model boundary and initial conditions;

–

Predicted global weekly values of SST.

2.

Information to assist in building capacity in areas such as:
–

Interpretation and use of seasonal forecast products;

–

Downscaling techniques (both statistical and dynamical);

–

Verification techniques (to be used for local verification of RCC-generated
products);

–

Development of local user applications for RCC downscaled products;

–

Use and implementation of regional climate models.

ATTACHMENT 2.2.4. ADDITIONAL INFORMATION TO BE AVAILABLE FROM THE
LEAD CENTRE(S) FOR LONG-RANGE FORECAST MULTI-MODEL ENSEMBLES
As part of research and development, the Lead Centre(s) for LRFMME may make available
products based on forecast and hindcast data from the subset of GPCs-LRF that are able to
supply them. These products are additional information to help GPCs-LRF, RCCs and NMCs
to further develop multi-model ensemble techniques and their application.
Global Producing Centres GPCs-LRF not currently able to participate in this additional
exchange of data are encouraged to do so in the future.
1.

Global Producing Centre digital products

Products should include global forecast fields and corresponding hindcasts for the fields
listed in Appendix 2.2.17, and additional variables to be agreed, for those GPCs-LRF that
allow redistribution.
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2.

Graphical products

Graphical products should include forecast maps for each GPCs-LRF displayed in common
format on the Lead Centre website(s), for the variables listed in Appendix 2.2.17 and for
selectable regions where appropriate, showing for three-month means or accumulations:
(a)

Tercile category probabilities;

(b)

Model consistency plots for most likely tercile category;

(c)

Multi-model probabilities for probabilities for tercile categories, using various
established and experimental multi-modelling methods.

These additional products will be distinguished from Lead Centre core products listed in
Appendix 2.2.17.
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RECOMMENDATIONS ADOPTED IN PART III
Recommendation 10 (INFCOM-1)

Guide to the WMO Integrated Global Observing System (WMO-No. 1165)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling: Resolution 35 (Cg-18) – WMO Integrated Global Observing System station
identifiers, Resolution 8 (EC-71) – Guide to the WMO Integrated Global Observing System
(WMO-No. 1165),
Noting: Recommendation 1 (INFCOM-1) – Plan for the WMO Integrated Global Observing
System Initial Operational Phase (2020–2023), Recommendation 3 (INFCOM-1) – Manual on
the WMO Integrated Global Observing System (WMO-No. 1160), section 2.4.1, and the
further development of the WMO Integrated Global Observing System (WIGOS) component
observing systems,
Recommends that the Executive Council adopt the Guide to the WMO Integrated Global
Observing System (WMO-No. 1165) through the draft resolution provided in the annex to
the present recommendation.

Annex to Recommendation 10 (INFCOM-1)
Draft Resolution ##/1 (EC-73)
Guide to the WMO Integrated Global Observing System (WMO-No. 1165)
THE EXECUTIVE COUNCIL,
Recalling:
(1)

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

(2)

Resolution 8 (EC-71) - Guide to the WMO Integrated Global Observing System
(WMO-No. 1165),

Noting:
(1)

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

(2)

Resolution ## (EC-73) - Amendments to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160), section 2.4.1,

Having considered Recommendation 10 (INFCOM-1) – Guide to the WMO Integrated
Global Observing System (WMO-No. 1165),
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Having considered further the update of the Guide to the WMO Integrated Global
Observing System (WMO-No. 1165) proposed by the Commission for Observation,
Infrastructure and Information Systems, as provided in the annex to the present resolution,
Decides to adopt the updated Guide to the WMO Integrated Global Observing System
(WMO-No. 1165), as provided in the annex to the present resolution, with effect from
1 October 2021,
Requests the Secretary-General:
(1)

To publish the Guide to the WMO Integrated Global Observing System (WMO-No.
1165) in all WMO official languages;

(2)

To ensure the editorial consistency of the relevant documents;

Requests the Commission for Observation, Infrastructure and Information Systems to
further develop and enhance the Guide with additional material as it becomes available in
accordance with Draft Resolution ## (EC-73) - Plan for the WIGOS Initial Operational Phase
(2020-2023);
Invites Members:
(1)

To use the Guide in their implementation of the relevant Technical Regulations;

(2)

To provide feedback to the Secretary-General on how to improve subsequent versions
of the Guide.
_______
Note: This resolution replaces Resolution 8 (EC-71) - Guide to the WMO Integrated Global
Observing System (WMO No. 1165), which is no longer in force.

Annex to draft Resolution ##/(EC-73)
Guide to the WMO Integrated Global Observing System (WMO-No. 1165)
(Document: INFCOM-1(III)-d05-1-1(2)-WIGOS-GUIDE-ANNEX-No-1165-approved_en.docx)
Editor’s note: The link above is used by members of the Executive Council for the approval
of the draft new edition. The final publication will be posted on the WMO library site at
https://public.wmo.int/en/resources/library.
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Recommendation 11 (INFCOM-1)
Amendments to the Technical Regulations, Volume I – General Meteorological
Standards and Recommended Practices (WMO-No. 49) Part I – The WMO
Integrated Global Observing System and to the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 39 (Cg-17) – Global Climate Observing System, Resolution 60 (Cg-17)
– WMO policy for the international exchange of climate data and products to support the
implementation of the Global Framework for Climate Services, Resolution 34 (Cg-18) –
Global Basic Observing Network, Resolution 37 (Cg-18) – The WMO Integrated Global
Observing System transition to operational status commencing in 2020, Resolution 50 (Cg18) – Pre-operational phase of the Global Cryosphere Watch, Decision 38 (EC-70) –
Development of a WMO position on critical satellite data, Decision 39 (EC-70) – Outcomes of
the fourteenth session of the WMO Consultative Meeting on High-level Policy on Satellite
Matters,
Noting Recommendation 2 (INFCOM-1) – Update of regulatory material related to the
establishment of the Global Basic Observing Network, Recommendation 3 (INFCOM-1) –
Manual on the WMO Integrated Global Observing System (WMO-No. 1160), section 2.4.1,
Recommendation 4 (INFCOM-1) – amendments to the Manual on the WMO Integrated
Global Observing System (WMO-No. 1160), Attachment 5.1 related to Essential Climate
Variables, Decision 9 (INFCOM-1) – Space-based observations and the review of WMO data
policies and practices, and the further development of WIGOS component observing
systems,
Recommends to the Executive Council to recommend to the World Meteorological
Congress the adoption of the amendments to the Technical Regulations, Volume I – General
Meteorological Standards and Recommended Practices (WMO-No. 49) Part I – The WMO
Integrated Global Observing System, and to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160) through the draft resolution provided in the annex to
the present recommendation.
Requests its Management Group, with the support of the Secretariat, to coordinate the
work of drafting unified amendments to “Appendix. Procedures for amending WMO manuals
and guides that are the responsibility of the Commission for Observation, Infrastructure and
Information Systems” of the General Provisions, which will be applied to all relevant
manuals and guides in accordance with Rules of Procedure for Technical Commissions
(WMO-No. 1240) and Resolution 1 (INFCOM-1) – Establishment of standing committees and
study groups of the Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission), and to submit the draft amendments to the Commission for
Observation, Infrastructure and Information Systems at its second session (INFCOM-2).
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Annex to Recommendation 11 (INFCOM-1)
Draft Resolution ##/1 (Cg-Ext (2021))
THE WORLD METEOROLOGICAL CONGRESS,
Recalling:
(1)

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

(2)

Resolution 34 (Cg-18) – Global Basic Observing Network,

(3)

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

(4)

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

(5)

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

(6)

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

Noting:
(1)

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

(2)

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

Noting further that the draft amendments to the Technical Regulations, Volume I - General
Meteorological Standards and Recommended Practices, (WMO-No. 49) Part I –WMO Integrated
Global Observing System and to the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160), were circulated to all Members and their comments were incorporated
accordingly,
Having considered the amendments to the Technical Regulations, Volume I - General
Meteorological Standards and Recommended Practices, (WMO-No. 49) Part I, as provided in
Annex 1 to the present resolution, and to the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160) as provided in Annex 2 to the present resolution,
Approves the amendments to the Technical Regulations, Volume I - General Meteorological
Standards and Recommended Practices, (WMO-No. 49) Part I –WMO Integrated Global
Observing System and to the Manual on the WMO Integrated Global Observing System (WMONo. 1160), as provided in Annex 1 and Annex 2 to the present resolution, with effect from 1
December 2022;
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Authorizes the Secretary-General to make any subsequent purely editorial amendments;
Requests the Secretary-General:
(1)

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

(2)

To ensure the editorial consistency of the relevant documents;

(3)

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

Requests the Commission for Observation, Infrastructure and Information Systems to
further develop and enhance the Technical Regulations, Volume I - General Meteorological
Standards and Recommended Practices, (WMO-No. 49) Part I –WMO Integrated Global
Observing System, and the Manual on the WMO Integrated Global Observing System (WMO-No.
1160) according to Draft Resolution ## (EC-73) - Plan for the WIGOS Initial Operational
Phase (2020–2023).
__________

Note: This resolution replaces Resolution 36 (Cg-18), which is no longer in force.

Annex 1 to Draft Resolution XX/(Cg-Ext (2021))
AMENDMENTS TO THE TECHNICAL REGULATIONS, VOLUME I, GENERAL
METEOROLOGICAL STANDARDS AND RECOMMENDED PRACTICES (WMO-NO. 49)
PART I – THE WMO INTEGRATED GLOBAL OBSERVING SYSTEM
(Document: INFCOM-1(III)-d05–1-1(3)-WIGOS-TECHREG-ANNEX-1-No-49approved_en.docx)
Editor’s note: The link above is used by members of the Congress for the approval of the
draft amendments. The final publication will be posted on the WMO library.

Annex 2 to Draft Resolution XX/(Cg-Ext (2021))
AMENDMENTS TO THE MANUAL ON THE WMO INTEGRATED GLOBAL OBSERVING
SYSTEM (WMO-No. 1160)
(Document: INFCOM-1(III)-d05–1-1(3)-WIGOS-TECHREG-ANNEX-2-No-1160approved_en.docx)
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Editor’s note: The link above is used by members of the Congress for the approval of the
draft amendments. The final publication will be posted on the WMO library.

Recommendation 12 (INFCOM-1)
WMO Integrated Global Observing System indicators
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 37 (Cg-18) – The WMO Integrated Global Observing System transition
to operational status commencing in 2020 and Decision 31 (EC-69) – Indicators for
monitoring progress in the WMO Integrated Global Observing System national
implementation,
Recognizing the need for a regular quantitative/objective assessment of the progress
achieved in the national implementation and operation of the WMO Integrated Global
Observing System (WIGOS) by Members,
Recognizing further the importance of Members’ compliance with the standards listed in
the Technical Regulations (WMO-No. 49), Volume I, Part I, and in the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160),
Noting with appreciation the development of the indicators for monitoring the annual
progress of the WIGOS national implementation by the Standing Committee on Earth
Observing Systems and Monitoring Networks (SC-ON) of the Commission for Observation,
Infrastructure and Information Systems (INFCOM),
Recommends to the Executive Council the adoption of the indicators for monitoring the
annual progress of the WIGOS national implementation through the draft decision provided
in the annex to the present recommendation.

Annex to Recommendation 12 (INFCOM-1)
Draft Decision ##/1 (EC-73)
THE EXECUTIVE COUNCIL,
Noting Resolution ## (EC-73) - Plan for the WIGOS Initial Operational Phase (2020-2023),
Having examined Recommendation 12 (INFCOM-1) – WMO Integrated Global Observing
System indicators,
Having examined the indicators for monitoring the annual progress of the WIGOS national
implementation (hereafter referred to as “WIGOS Indicators”), developed by the
Commission for Observation, Infrastructure and Information Systems (INFCOM),
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Endorses the WIGOS Indicators, provided in the annex to this decision, for monitoring the
annual progress of the WIGOS national implementation and as the basis for the assessment
of Members’ compliance with the standards listed in the Technical Regulations (WMO-No.
49), Volume I, Part I, and in the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160);
Requests INFCOM to further develop the WIGOS Indicators, including additional criteria to
allow an improved assessment of Members’ compliance with WIGOS implementation and
with WIGOS standards and recommendations, along with the implementation of the Plan for
the WIGOS Initial Operational Phase (2020-2023);
Requests the Secretary-General to provide Members with regular assessment results of the
progress achieved in the national implementation of WIGOS, based on the WIGOS
Indicators;
Urges Members to collaborate with the Secretary-General in this assessment.
Annex: 1

Annex to draft Decision ##/1 (EC-73)
Indicators for Monitoring the Annual Progress of the
WIGOS National Implementation
1.
(1)

Institutional (weight 1)

National WIGOS partnership agreements for integration and sharing of observations
from NMHSs and non-NMHS sources: in place (I=1/0); 35
Metadata available in OSCAR/Surface;
Note: guidance to be provided for Members on how/what to declare in CPDB.

(2)

National WIGOS focal point: nomination completed (I=1/0);

(3)

National OSCAR/Surface focal point: nomination completed (I=1/0); 1

(4)

National WDQMS focal point: nomination completed (I=1/0); 1

(5)

National WIGOS Implementation Plan adopted/approved at national level (I=1/0); 1

(6)

Staff trained in OSCAR/Surface (I=1/0); 1

(7)

Staff trained in WDQMS components and process (I=1/0). 1

1

Note: This training is related to RWCs functions and is addressed to WDQMS NFPs and
RWCs’ staff.
35

Information provided by Members via the WMO Country Profile Database (CPDB).
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2.
(1)
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Observing network (weight 3)

Percentage of internationally reporting stations visible in WDQMS Webtool with correct
metadata in OSCAR/Surface ≥90% (I=1/0); 36
Note: “correct metadata” can be measured by counting the number of stations in the
WDQMS webtool that are not shown as yellow, or grey, or pink dots on the maps.

(2)

National contributions to the global data exchange based on the results (#stations) for
NWP requirements (GBON) (I=1/0) assessed separately for each of the following
targets, taking into account exceptional circumstances foreseen in GBON regulations:
2,37

(3)

(a)

80% of the number of stations required to comply with horizontal resolution
(200km for surface networks and 500km for upper-air networks);

(b)

80% of the stations with required temporal resolution (hourly for surface
networks and 12-hourly for upper-air networks);

Number of partner stations registered in OSCAR/Surface ≥1 (I=1/0).

2

Note: indicator to be on hold until this is implemented in OSCAR/Surface.
3.

Metadata (weight 2)
Number of internationally reporting stations included in OSCAR/Surface with all
metadata standard mandatory elements ≥50% of the registered stations
(I=1/0). 2

4.

Reporting/Data Exchange (weight 3)

(1)

Percentage of internationally reporting stations making available observations
according to the declared schedule in OSCAR/Surface ≥ 70% (I=1/0).3
For the assessment of data quality and timeliness, separate indicators will be
considered for implementation at a later stage.

(2)

Percentage of stations internationally reporting in WIS with the WSI 38 > 50% (I=1/0).
39

Note: indicator to be on hold for the time being.
5.

Other (weight 0, for future)
Use of satellite data (I=1/0) - to be defined.

36

Indicators generated by OSCAR/Surface.
Indicators generated by WDQMS.
38
WIGOS Station Identifier
39
Indicators generated by WIS.
37

352

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

The overall monitoring results of the WIGOS national implementation progress will be
computed once per calendar year. For indicators 2.(1), 2.(2), 3. and 4.(1) monthly values
will be computed and then aggregated over 12 months.

Recommendation 13 (INFCOM-1)
Regional WMO Integrated Global Observing System Centres audit process
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 37 (Cg-18) – The WMO Integrated Global Observing System transition
to operational status commencing in 2020, Decision 30 (EC-69) - Guidance on establishing
regional WMO Integrated Global Observing System Centres in pilot phase,
Recognizing the need to follow a uniform approach for auditing WMO centres as stated in
Technical Regulations (WMO-No. 49), Volume I – General Meteorological Standards and
Recommended Practices,
Recognizing also the critical role that regional WMO Integrated Global Observing System
(WIGOS) Centres (RWCs) play in advancing the operation of WIGOS, especially in improving
the availability and quality of observations, and in providing regional coordination, technical
guidance, assistance and advice to Members and regional associations,
Recognizing further the need for providing Members with detailed guidance on RWCs,
including their designation, assessment, reconfirmation and performance evaluation,
Noting with appreciation that a number of Members or groups of Members have already
established RWCs in pilot mode, as well as the growing interest of other Members in actively
participating in the implementation of RWCs,
Requests the president of INFCOM, in collaboration with regional associations, to facilitate
the audit process for RWCs in full consideration of the current operation status of pilot RWCs
and the needs of Members,
Recommends to the Executive Council the adoption of the audit process for Regional
WIGOS Centres through the draft resolution provided in the annex to the present
recommendation.

Annex to Recommendation 13 (INFCOM-1)
Draft Resolution ##/1 (EC-73)
THE EXECUTIVE COUNCIL,
Noting Resolution ## (EC-73) - Plan for the WIGOS Initial Operational Phase (2020-2023),

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION

353

Recognizing the need to follow a uniform approach for auditing of WMO centres as stated
in Technical Regulations, Volume I - General Meteorological Standards and Recommended
Practices,
Having examined Recommendation 13 (INFCOM-1) – Regional WMO Integrated Global
Observing System Centres audit process,
Having examined the Process for designation, assessment, reconfirmation of Regional
WIGOS Centres (hereafter referred to as “RWCs Audit Process”), developed by the
Commission for Observation, Infrastructures and Information Systems (INFCOM),
Adopts the RWCs Audit Process, provided in the annex to this resolution, as general
guidance for regional associations, Members hosting RWC, and INFCOM, outlining the basic
principles and procedures of such process;
Requests the regional associations, respective Members and INFCOM to follow the RWCs
Audit Process for all new nominations of RWCs, periodic evaluation, assessment and
possible reconfirmation of RWCs;
Requests INFCOM, in collaboration with regional associations, to further develop the RWCs
Audit Process as standard and recommended practices and procedures of the WMO
Technical Regulations, (WMO-No. 49).
Annex: 1

Annex to draft Resolution ##/1 (EC-73)
Process for designation, assessment reconfirmation of Regional WIGOS Centres
(RWCs)

1.

Introduction

1.1
The process here described is intended to support the regular audit of Regional WMO
Integrated Global Observing System Centres (RWCs) to ensure they are delivering
according to their Terms of Reference (ToRs) and functions as required by the Region and
in line with WMO standards and guidelines.
1.2
The overall purpose of the RWCs is to provide support and assistance to WMO
Members and the Regional Associations (RAs) for their national and regional WIGOS
implementation efforts, as part of the WIGOS initial operational phase.
1.3
RAs should do their utmost to establish one or more RWCs within their area of
responsibility and ensure unique assignment of each Member of the Region to a relevant
RWC.
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1.4
An RWC can be hosted by one Member and cover all required functions 40, or it can
be a distributed RWC where several Members host different “nodes” for different functions,
and all those nodes comprise one RWC. For effectiveness and to avoid confusion RAs should
ensure that there is no overlap of the activities and responsibilities of different RWCs, or
their individual nodes. Each RWC, including their nodes, will undergo a pilot phase prior to
approval as operational RWC.
1.5
Technical evaluation of RWC applications and assessment of RWCs 41 will be done by
the Commission for Observation, Infrastructures and Information Systems (INFCOM), while
the designation/reconfirmation will be a regional decision.
2.

Preparatory Requirements

A candidate RWC should be capable of carrying out mandatory RWC functions as defined in the RWC
ToRs1, before an application is submitted.
3.

Application

The candidate RWC will express its intention to be designated as an RWC in pilot
mode by sending an application42 to the president of the relevant RA with a copy to the
president of INFCOM and to the Secretary-General of WMO. Should any required information
be missing from the application, the WMO Secretariat will communicate the shortcoming(s)
to the candidate RWC, which must ensure that the missing information is provided before
assessment of the application proceeds.
4.

Evaluation of applications

4.1
When a submitted application is complete, the WMO Secretariat, in consultation with
the president of INFCOM and the president of the respective RA, will make arrangements for
its evaluation by a team of experts. The team (hereinafter called the evaluation team) will
be approved by the president of INFCOM, in consultation with the presidents of the RAs.
4.2
The results of the evaluation process43, together with a recommendation for acceptance/rejection of the
application, will be submitted to the president of INFCOM for endorsement on behalf of INFCOM, and will then be
conveyed to the Secretary-General of WMO. The Secretary-General will inform the president of the RA and the
Permanent Representative (PR) of the country with WMO of the INFCOM recommendation.

40

See the Guide to the WMO Integrated Global Observing System (WMO-No. 1165), Chapter 8.
In case of a distributed RWC, the process described here applies to the whole RWC, although each node should
be evaluated individually, meaning that the outcomes of the evaluation may contain conclusions and
recommendations on the performance of the individual nodes or of the whole RWC, or both.
42
The application template for a candidate RWC is available in the Guide to the WMO Integrated Global Observing
System (WMO-No. 1165), Chapter 8, Annex 2.
43
Tentative duration of the evaluation process is three months.
41
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Designation of RWCs in pilot mode

5.1
Upon successful evaluation of the application and positive recommendation of INFCOM, the
respective RA will be invited to designate the new RWC in a pilot mode.
5.2
Prior to the designation, RA and RWC will agree on an initial date of the pilot phase which will
be communicated to all stakeholders44.
6.

Evaluation of RWCs in pilot mode

6.1
Evaluation of a RWC in pilot mode will be performed only after the RWC has been
operating in a pilot mode continuously for a minimum of one year, providing regularly
monthly quality performance reports45 and the final progress report of RWC activities to the
president of the RA and the WMO Secretariat.
6.2
Initiation of the evaluation of a RWC in pilot mode will be communicated by the
WMO Secretariat to the PR(s) of Member(s) hosting the RWC in pilot mode, with a copy to
the president of the RA and the president of INFCOM.
6.3
The RWC in pilot mode will submit a progress report46 (each node will submit a
separate progress report, in case of a distributed RWC) to the WMO Secretariat, within one
month after the initiation of the evaluation process. The WMO Secretariat will ensure that
the report is complete and complemented by any additional relevant information47 needed
for the evaluation.
6.4
The WMO Secretariat, in consultation with the president of INFCOM, will make arrangements for the
evaluation by the evaluation team.
6.5
The work of the evaluation team will be done in consultation with relevant regional
working bodies, and in principle remotely. However, if necessary, on-site visits of the
evaluation team might be arranged.
6.6
The results of the evaluation process, together with a recommendation 48 will be submitted to the
president of INFCOM for endorsement on behalf of INFCOM and will then be conveyed to the Secretary-General of
WMO.

44

Whenever possible and adequate, the WMO Secretariat will promote the consultation of the actual start of
operations with the Members concerned, including requests to nominate (or update / review) their National Focal
Points on WIGOS Data Quality Monitoring System (WDQMS), who will be responsible for interaction with the RWC.
45
The monthly reports should be developed in accordance with the template provided by the WMO Secretariat.
46
The progress report must be developed in accordance with the template provided by the WMO Secretariat.
47
For example, the relevant statistics produced by the global WDQMS Incident Management System (IMS), other
relevant reports from the RWC as well as other supportive material, as appropriate, including any reports or
recommendations from relevant regional working groups/teams.
48
The recommendations can be relevant for individual nodes and/or for the RWC, as a whole. They should include,
among others, a proposal for either designation or non-designation. In case of findings of the INFCOM that an
RWC, or its individual node(s), does not meet necessary requirements for designation, RA might decide not to
proceed with the designation and instead encourage RWC to improve their performance and propose reevaluation after INFCOM proposals for improvement are met.
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6.7
The Secretary-General will inform the president of the RA and the PR of the country with WMO of
the INFCOM recommendation.
7.

Designation of RWCs in operational mode

Upon positive results and recommendation of the INFCOM, the respective RA will
formally designate the RWC in operational mode. In case of a distributed RWC, and based
on the recommendation of the INFCOM, the RA may decide to designate only individual
node(s) as part of an operational RWC.
8.

Assessment

8.1
According to its ToRs, RWCs report on their activities annually by submitting a progress report (one
progress report per each node, in case of a distributed RWC) to the WMO Secretariat. The WMO Secretariat will
publish the RWC reports on the WIGOS website.
8.2
The WMO Secretariat, in consultation with the president of INFCOM, will make arrangements for the
regular evaluation of the progress reports by the evaluation team to assess the compliance of the RWCs with their
ToRs.
8.3
The results of each evaluation will be provided to the president of INFCOM, president of the respective RA
and relevant Permanent Representative. If necessary, an evaluation team might have to verify RWC capabilities
and performances by making on-site visits.
8.4
Should an RWC fail to report on its activities for at least two consecutive years or the evaluation results
will indicate lack of compliance with RWC ToRs, the WMO Secretariat will inform the president of INFCOM and the
president of the RA that the RWC status should be re-assessed.
9.

Reconfirmation of RWCs

9.1
Prior to each regular Congress, the WMO Secretariat will invite the Presidents of the RAs to reconfirm the
arrangements with their regional Members for hosting RWCs.
9.2
Based on the outcomes of the assessment of the RWCs and the written
reconfirmation from the PR of Member hosting RWC, RAs will be invited to reconfirm their
RWCs, or to take appropriate measures in the event that a RWC has not provided
satisfactory services in compliance with its ToRs.

Recommendation 14 (INFCOM-1)
Update of the infrastructure-related part of Technical Regulations, Volume III:
Hydrology (WMO-No. 49)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
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Having considered revisions to the infrastructure-related provisions of the Technical
Regulations, Volume III: Hydrology (WMO-No. 49) as provided in the annex to the present
recommendation,
Recommends to the Executive Council the adoption of the amendments to the
infrastructure part of the Technical Regulations, Volume III: Hydrology (WMO-No. 49)
through the draft resolution provided in the annex to the present recommendation.
_______
Recommendation justification: With the agreement of the Executive Council Technical
Coordination Committee (TCC), the revision of Technical Regulations, Volume III: Hydrology,
(WMO-No. 49), initiated in 2017 by the Commission for Hydrology (CHy) with the objective of
making that volume consistent with the other volumes, was coordinated by a task team under
the interim supervision of the Hydrological Coordination Panel (HCP). The result was a massive
revision that should be considered as a new edition according to the Guidelines on the
Preparation and Promulgation of the WMO Technical Regulations (WMO-No. 1127). The
numbering of the chapters has been modified in the new version to make it consistent with the
other two volumes.
The main text of Volume III was completed by an ad hoc group of experts from both the
Commission for Observation, Infrastructure and Information Systems (INFCOM) (through
the Joint Expert team on Hydrological Monitoring (JET-HYDMON)) and the Commission for
Weather, Climate, Water and Related Environmental Services and Applications (SERCOM)
(through the Standing Committee on Hydrological Services (SC-HYD) Task Team on Activity
1 – Quality Management Framework guidance – Hydrology (QMF-H)) according to the
guidance of the HCP. Each technical commission will approve their part (infrastructure or
services) and will recommend to the Executive Council at its seventy-third session (EC-73)
the adoption of the consolidated volume, which will be presented by the Secretary-General
as a resolution to EC-73. Work on the new annexes is underway and will be submitted to
the technical commissions and Executive Council as it becomes available.
The infrastructure part of Volume III consists of Chapter 1 – Functions and Responsibilities
of Hydrological Services, Chapter 2 – Hydrological Observation Networks, Chapter 4 – Water
Quality Monitoring and Chapter 5 – Meteorological Services for Hydrology. Chapter 3 on
Hydrological Forecasts and Warnings was reviewed by the Commission for Weather,
Climate, Water and Related Environmental Services and Applications at its first session
(SERCOM-1), and the relevant comments related to hydrological services were incorporated
into the annex to the SERCOM-1 Recommendation 5 to EC-73.

Annex to Recommendation 14 (INFCOM-1)
Update of the infrastructure-related part of Technical Regulations, Volume
III: Hydrology (WMO-No. 49)
INTRODUCTION (as per the other volumes of technical regulations)
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DEFINITIONS49
Introductory note. The following terms, when used in Volume III of the Technical
Regulations (WMO-No. 49), have the meanings given below. Some of these terms are
defined in Volume I or in the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160) which constitutes Annex VIII to the WMO Technical Regulations, but it
was considered desirable, for the convenience of the reader, to repeat the definitions in this
volume. These terms are identified by an asterisk.
Alarm level. Water level (stage) at, or approaching, flood level which is considered to be
dangerous and at which warnings should be commenced.
*Altitude. The vertical distance of a level, a point, or an object considered as a point,
measured from mean sea level.
Aquifer. Geological formation capable of storing, transmitting and yielding exploitable
quantities of water.
Catchment area. An area having a common outlet for its surface run-off.
*Climatological station. A station from which climatological data are obtained.
Climatological station for hydrological purposes. A climatological station set up in a
drainage basin specifically to augment the existing climatological network in order to
meet hydrological requirements.
Discharge. The volume of water flowing through a cross- section in a unit time.
Drainage basin. (See Catchment area)
Pluvial flood or ponding flood. A flood which results from rainwater ponding at or near
the point where it falls because it is falling faster than the drainage system (natural or
man-made) can carry it away.
*Elevation. The vertical distance of a point or level, on or affixed to the surface of the Earth,
measured from mean sea level.
Estuary. Broad portion of a stream near its outlet to a sea, lake or sabkha
Flood
(1)

Rise, usually brief, in the water level of a stream or water body to a peak from which
the water level recedes at a slower rate.

(2)

Relatively high flow as measured by stage height or discharge.

49

(Terms included in DEFINITION are referred to from other WMO regulatory materials)
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Flash flood. Flood of short duration with a relatively high peak discharge.
Forecast (warning) lead time. Interval of time between the issuing of a forecast
(warning) and the expected occurrence of the forecast element.
Gauge datum. The vertical distance of the zero of a gauge referred to a certain datum
level.
Groundwater level. Elevation, at a certain location and time, of the phreatic or the
piezometric surface of an aquifer.
Groundwater station. A station at which data on groundwater are obtained on one or
more of the following elements: water level, water temperature and other physical and
chemical properties of water and rate and volume of abstraction and/or recharge.
Hydrograph. Graph showing the variation with time of water stage, discharge or velocity,
or some other hydrological characteristic.
Hydrological drought. A period of abnormally dry weather sufficiently prolonged to give
rise to a shortage of water as evidenced by below normal streamflow and lake levels
and/or the depletion of soil moisture and a lowering of groundwater levels.
Hydrological forecast. A statement of expected hydrological conditions for a specified
period and for a specified locality.
Hydrological observation. The direct measurement or evaluation of one or more
hydrological elements, such as stage, discharge, water temperature, etc.
Hydrological observing station. A place where hydrological observations or
climatological observations for hydrological purposes are made.
Hydrological warning. Emergency information on an expected hydrological phenomenon
which is considered to be hazardous.
Hydrometric station. A station at which data on water in rivers, lakes or reservoirs are
obtained on one or more of the following elements: stage, streamflow, sediment transport
and deposition, water temperature and other physical properties of water, characteristics
of ice cover and chemical properties of water.
Long-term hydrological forecast. Forecast of the future value of an element of the
regime of a water body for a period extending beyond 10 days from the issue of the
forecast.
Medium-term hydrological forecast. Forecast of the future value of an element of the
regime of a water body for a period ending between 2 and 10 days from the issue of the
forecast.
*Meteorological forecast (Forecast). A statement of expected meteorological conditions
for a specified time or period, and for a specified area or portion of air space.
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*Meteorological observation (Observation). The evaluation or measurement of one or
more meteorological elements.
Quality assurance. Activities undertaken to install confidence that quality requirements
have been met. It involves the systematic monitoring and evaluation of the processes
associated with the generation of a product or service.
Quality control. Activities undertaken to ensure that quality requirements have been
fulfilled prior to the dissemination of a product or the delivery of a service.
Rating curve. A curve showing the relation between stage and discharge of a stream at a
hydrometric station.
Seasonal hydrological forecast. Forecast of the future value of an element of the
regime of a water body for a season (usually covering a period of several months or more).
Short- term hydrological forecast. Forecast of the future value of an element of the
regime of a water body for a period ending up to two days from the issue of the forecast.
Snow cover. Snow accumulated on the ground.
Snow depth. The vertical distance between the surface of a snow layer and the ground,
the layer being assumed to be evenly spread over the ground which it covers.
Stage. The vertical distance of the water surface of a stream, lake, or reservoir relative to
a gauge datum.
Storm surge. The difference between the actual water level under the influence of a
meteorological disturbance and the level which would have occurred in the absence of the
meteorological disturbance.
Streamflow. The volume of water flowing through an open channel.
Uncertainty. The interval within which the true value of a quantity can be expected to lie
with a stated probability.
Water balance. An inventory of water based on the principle that during a certain time
interval, the total water gain to a given catchment area or body of water must equal the
total water loss plus the net change in storage in the catchment.
Water equivalent of snow cover. Vertical depth of a water layer which would be
obtained by melting a snow cover.
Water sample. Water taken from a water body following a defined procedure to measure
water properties.
Water stage (also “Stage”). The vertical distance of the water surface of a stream, lake,
or reservoir relative to a gauge datum.

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION

361

PART 1— HYDROLOGICAL SERVICES
CHAPTER 1

1.1

FUNCTIONS AND RESPONSIBILITIES OF HYDROLOGICAL
SERVICES

General

Each Member shall ensure that there exists a national capacity to acquire, store and
disseminate the water-related data and information required for sustainable development
and management of its water resources, and for the mitigation of water-related hazards.
NOTE:

Detailed guidance on the acquisition of water-related data and hydrological
information is provided in the Guide to Hydrological Practices (WMO-No. 168) ),
vol. I Chapter 2 to 7.

1.2

Organization

1.2.1 Members should ensure efficient and effective coordination and communication
amongst the providers and users of water-related data and hydrological information through
arrangements appropriate to their system of government, socioeconomic and geographic
characteristics.
1.2.2 Where several agencies and/or levels of government have separate responsibilities
for providing and using information, Members should ensure clearly established
responsibilities and relationships, and good coordination of their activities using appropriate
administrative and legal arrangements.
NOTE:

Examples of methods for organizing the acquisition of water-related data and
hydrological information are provided in the “Guidelines on the role, operation
and management of National Hydrological Services” (WMO-No. 1003)and in the
“Guidelines on the role, operation and management of NMHSs” (2017 ed, WMONo. 1195).

1.3

Functions

In general, Members should ensure that the routine functions of National Hydrological
Services include:
(a)

Coordinating the agencies which have responsibilities for acquiring and/or using
water-related data and hydrological information;

(b)

Establishing the requirements of existing or possible future users of water-related
data and hydrological information, including the requirements of other organizations
that are collecting environmental and environmental impact data in relation to land
use and climate change;

(c)

Defining the standards (accuracy, precision, timeliness, accessibility, etc.) of the data
which are implied by those requirements;
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(d)

Designing, establishing and operating hydrometric networks to measure the various
types of data required. Both “use-specific” and “basic” networks may be needed,
which may be complementary or even overlapping, and which should be integrated;

(e)

Evaluating the adequacy of the existing network to ensure that the data and
information collected meet the requirements of the users;

(f)

Establishing a quality management system that includes staff qualifications, training
and development, documentation of data collection and analysis methods and
procedures, procurement and calibration of instrumentation, and review and approval
of reports;

NOTE:

Detailed guidance is provided in the Guide to the Implementation of a Quality
Management System for National Meteorological and Hydrological Services
(WMO-No. 1100) on the provision of meteorological, hydrological and
climatological services within the framework of ISO 9001:2015 – Quality
management systems – Requirements.

(g)

Developing methods for extrapolating data from sites at which measurements have
been made to points or regions for which they are intended to be representative;

(h)

Collecting data, and maintaining quality control of the data collection process by
inspection and auditing of both field installations and field practice;

(i)

Assembling water-related data and hydrological information generated by nongovernmental, international and private sector organizations, and ensuring their
future accessibility;

(j)

Transmitting, processing and archiving data, and maintaining control of the quality
and security of the archived data;

(k)

Making the data accessible to users, when, where and in the form they require. For
example, this may include:
(i)

Information about the current hydrological conditions within a basin, region or
the country as a whole;

(ii)

The routine publication of hydrological data and statistics. For example, annual
summary statistics;

(iii)

The preparation of reports on water resources, in which data are
comprehensively analysed. This may include media such as hydrological atlases
or databases in geographical information systems;

(iv)

Informative or educational material for use by the general public, the news
media or schools;

(v)

Calculation of the risk of hydrological events occurring. For example, in the
form of return periods for floods of certain magnitudes;

(vi)

Supporting global data exchange, international programmes and projects;
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Informing potential users of the information that is available to them, and assisting
them to make the best use of it;

(m) Adapting or developing new methods and technology related to:
(i)

Network design;

(ii)

Instrumentation and methods of observation;

(iii)

Data transmission and processing;

(iv)

Hydrological forecasting;

(v)

Data analysis, interpretation and presentation;

(n)

Carrying out research into hydrological and related processes, in order to assist the
user in interpreting and understanding the data;

(o)

Producing and disseminating hydrological forecasts and warnings;

(p)

Collaborating with agencies which acquire water-related or other relevant
information, such as water quantity and quality, sediment, hydrogeological, water
use, topographic and land use, or meteorological information;

(q)

Participating with foreign water-sector agencies in international programmes and
projects;

(r)

Furnishing hydrological information for inclusion in countries’ periodic reports on the
state of the environment and water accounting;

(s)

Undertaking water resources assessment studies for development and sustainability
purposes;

(t)

Participating in the planning, development and management of water resources
projects.

CHAPTER 2
2.1

HYDROLOGICAL OBSERVATION NETWORKS

General

2.1.1 Members shall undertake hydrological observations by establishing, operating and
maintaining networks of hydrological observing stations, observing devices, observation
methods, procedures and communication links.
2.1.2 Members shall undertake hydrological observations according to the national
requirements, and update them as necessary.
2.1.3 Each Member should ensure that the operational methods used for data
transmission are reliable under adverse conditions and that potential critical points of
failure are minimized.
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2.2

Hydrological monitoring programme

Members should establish and implement hydrological monitoring programmes that consist
of a number of interrelated components:
(a)

Water legislation and policies;

(b)

Programme objectives;

(c)

Programme design;

(d)

Field activities;

(e)

Laboratory activities where required;

(f)

Data management;

(g)

Data analysis;

(h)

Quality assurance programme;

(i)

Interpretation and report generation;

(j)

Information utilization and decision-making.

2.3

Monitoring objectives

Each Member should define the objectives of its hydrological monitoring programme in
terms of the products to be delivered, in accordance with the current legislation, policies
and priorities, and with respect to the existing infrastructure and resources.
2.4

Networks of hydrological observing stations

NOTE:

Detailed guidance on design of networks is given in the Guide to Hydrological
Practices (WMO-No. 168), vol. I Chapter 2.

2.4.1 Each Member shall establish in its territory a network of hydrological observing
stations.
NOTE:

The design of hydrometric networks may be based on the concept of principal
and secondary stations as given in the Guide to Hydrological Practices (WMONo. 168) , vol. I Chapter 2.

2.4.2 Each Member should ensure that the network of hydrological observing stations is
adequate to permit the assessment, to an accuracy consistent with its purpose, of the
elements of the hydrological cycle and other hydrological characteristics of any region.
2.4.3 In planning networks of hydrological observing stations, each Member should take
into account the requirements of global or regional studies or programmes.
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2.4.4 In planning networks of hydrological observing stations for international drainage
basins, each Member should take into account the requirements of the various Members
concerned.
2.4.5 Where required, Members should make observations of precipitation,
evapotranspiration, soil moisture and the water equivalent of snow for hydrological purposes,
in accordance with the Manual on the WMO Integrated Global Observing System (WMONo. 1160).
2.5

Location of hydrological observing stations

2.5.1 Members should locate each station at a site which enables stationarity, correct
exposure and functioning of the instruments, and accurate instrumental and noninstrumental observations.
NOTE: Detailed guidance is given in the Guide to Hydrological Practices (WMO-No. 168)
vol. I Chapter 2.
2.5.2 Members should locate each station at a place and under an arrangement which will
provide for the continued operation of the station for at least 10 years, unless it serves a
specific purpose which justifies its functioning for a shorter period.
2.5.3 Members should locate each climatological station for hydrological purposes in
accordance with the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160),
2.6

Identification of hydrological observing stations

Members should identify each hydrological observing station by a unique identifier, its
name and geographical coordinates and, where applicable, by the name of the river and
major river basin, lake, reservoir or aquifer on or in which it is situated.
2.7

Information relating to hydrological observing stations

2.7.1 Each Member shall maintain an up-to-date directory of its hydrological observing
stations, containing the following information for each station, where applicable:
(a)

Name of river basin, name of river, lake, reservoir or aquifer, name of station and its
geographical coordinates;

(b)

Elevation of reference datum of water level observations and/or elevation of the
station and the geodetic system of reference;

(c)

Elevation of the surface of the ground at the well-used for groundwater measurement;

(d)

Type of station (stream gauging, lake gauging, groundwater observations, soil
moisture, precipitation, snow, evaporation, sediment and water quality);

(e)

Elements observed;
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(f)

Instrumentation and description of the observing programme;

(g)

Area of the catchment upstream of the station in square kilometres (km2);

(h)

Information on any artificial control and regulation of streamflow or water level and on
conditions relating to ice;

(i)

A station history containing dates of beginning, closing or interruption of records,
changes in the name of the station, changes in instrumentation or observing
programme, changes in the units of recording, changes in reference datum, changes
in position (coordinates) and information on water abstractions, recharges and returns
excluded or included in the observations as the case may be;

(j)

The name of the operating and supervising organization or institution;

(k)

Information on characteristics of the catchment or groundwater basin, including
elevation, topography, geology, hydrogeology, vegetation, urban development and
principal water resources and drainage development.

2.7.2 Where observations are made available through the WMO Hydrological Observing
System (WHOS) Members should follow the provisions specified in the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160).
2.8

Supervision of hydrological observing stations

Each Member shall arrange for its hydrological observing stations to be inspected and
audited periodically to ensure the correct functioning of instruments and the maintenance
of a high standard of observations .
NOTES:
(a)

Detailed guidance is given in the Guide to Hydrological Practices (WMO-No. 168),
vol. I Chapter 2.

(b)

These inspections are independent of routine inspection and maintenance of
instruments and stations essential to efficient day-to-day working;

(c)

These inspections include checking of the gauge datum.

2.9

Composition of observations

At a hydrological observing station, Members shall make observations of at least one of the
following elements:
(a)

Water level (stage) of a river, lake, reservoir or groundwater body;

(b)

Discharge (Streamflow);

(c)

Precipitation;

(d)

Sediment transport and/or deposition;
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(e)

Temperature and other physical properties of the water;

(f)

Characteristics and extent of ice and snow cover;

(g)

Chemical and biological properties of the water;

(h)

Rate and volume of abstraction or recharge;

(i)

Soil moisture.
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2.10

Observing and reporting programme for hydrological observing stations

NOTE:

In addition to the regulations in this section, detailed guidance on observing
programmes is given in the Guide to Hydrological Practices (WMO-No. 168),
vol. I Chapter 2.

2.10.1 Members should make observations of parameters for hydrological purposes at
regular intervals that are appropriate for the elements and purposes, and consistent with
the temporal scale of response of the system (basin) and the variability of the river or lake
surface level.
2.10.2 Members should generally ensure uniformity in observation time within a catchment
area.
2.10.3 Members should prescribe the reporting interval of river, lake and reservoir stages
to meet the intended operational use, having regard to adequate definition of hydrographs
under flood or variable control conditions and possible interferences or aliasing from lake
seiche, controlled flow, etc.
2.10.4 When sudden and dangerous increases in river levels occur, Members should make
and report observations as soon as possible without regard to the usual time of
observation, to meet the intended operational use.
2.10.5 Members should ensure that hydrological information for international purposes is in
the appropriate code format or open markup language in accordance with any bilateral or
multilateral agreement.
NOTE:

The regulation governing exchanges in international code is specified in the
Manual on Codes (WMO-No. 306), Volume I.

2.11

Equipment and methods of observation

NOTE:

In addition to the regulations in this section, detailed guidance about equipment
and methods of observation is given in the Guide to Hydrological Practices
(WMO-No. 168), vol. I Chapters 2 to 7.

2.11.1 Each Member shall ensure that the measurements and observations of the
hydrological variables are accurate enough to meet the needs of hydrology.
NOTE:

Detailed guidance is given in the Guide to Hydrological Practices (WMO-
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No. 168), vol. I Chapter 2.
2.11.2 Each Member should equip and maintain its stations with calibrated instruments.
2.11.3
Each Member should compile its own set of standard operating procedures
that are consistent with the WMO Technical Regulations, and ISO standards to cover its
operations in the following items of measuring equipment and techniques:
(a)

Specifications of facilities, equipment and procedures to be used for the calibration of
current meters and other depth and velocity measuring instruments;

(b)

Devices for the measurement of water levels;

(c)

The functional requirements of the equipment, excluding bankside cableway systems,
used in the measurement of liquid flow in open channels for sounding (by direct
method), and suspending the measuring equipment (for example, current-meter or
sediment sampler) at the points of measurement;

(d)

Operational requirements, construction, calibration and maintenance of velocity
measurement instruments;

(e)

Functional requirements for the measurement of discharge using weirs and flumes;

(f)

Conditions and requirements for the use of dilution methods for measurement of
discharge in open channels;

(g)

Equipment and functional requirements for the use of acoustic Doppler profiler
methods for discharge measurement;

(h)

The establishment and operation of a hydrometric station for measuring discharge;

(i)

Methods of determining the stage-discharge relation (rating curve) for a station;

(j)

Methods of determining stage-velocity-discharge relations for a station. (Surface
velocity radar methods and side looking Acoustic Doppler Current Profiler (ADCP) are
used for these techniques);

(k)

Method for the determination (estimation) of sediment transport rates by conventional
and surrogate techniques.

NOTE:
Detailed guidance is given in the Guide to Hydrological Practices (WMO-No. 168),
vol. I Chapter 2 to 7.
2.11.4 Members should include in hydrological observations a determination of uncertainty
which should be communicated with the data.
2.11.5
Members should make measurements of the depth and water equivalent of
snow cover in permanently marked areas or snow courses where snow surveys are taken
every year. Those areas or snow courses should be located to provide a reliable index of
the water equivalent of the snow cover over a great part of a river basin.
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Snow courses: A line laid out and permanently marked, along which the snow is
sampled, or its depth measured, at appropriate times at stations separated by
definite distances.

2.11.6 Each Member should have access to a sediment laboratory which is equipped for
two principal functions:
(a)

The determination of suspended-sediment concentrations of samples collected from
streams;

(b)

The determination of the particle size distribution of suspended-sediment, streambed material and reservoir deposits.

2.12

Collection, processing and publication of hydrological data

NOTE:

Detailed guidance regarding the collection, processing and publication of
hydrological data is given in the Guide to Hydrological Practices (WMO-No.
168), vol. I Chapters 9 and 10.

2.12.1 Each Member shall collect and preserve its hydrological data and records.
2.12.2 Members should establish ongoing processes of preserving all hydrological data at
risk of being lost, such as due to deterioration of the medium or obsolescence of data
format, and of digitizing current and past data into computer compatible formats for easy
access.
NOTE:

Detailed guidance is given in Guidelines for Hydrological data rescue (WMO-No.
1146).

2.12.3 Each Member should maintain in its archives an up-to-date inventory of the
hydrological data available in its territory.
2.12.4 Members should select the time units used in processing hydrological data for
international exchange from the following:
(a)

The Gregorian calendar year;

(b)

The months of this calendar;

(c)

The mean solar day, from midnight to midnight, according to the zonal time, when
the data permit;

(d)

Other periods by mutual agreement in the case of international drainage basins or in
the case of drainage basins in the same type of region.

2.12.5 Members should ensure that sums or averages of all or most of the following data
from a selection of hydrological observing stations can be computed for each month and for
the year:
(a)

Water levels of river, lake, reservoir or groundwater;
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(b)

Discharge (streamflow);

(c)

Sediment transport;

(d)

Water temperature;

(e)

Chemical properties of water.

2.12.6 Members should ensure that for selected surface water stations the following
characteristics for each year can to be processed:
(a)

Maximum instantaneous and minimum daily mean values of water stages and
streamflow;

(b)

Statistical frequency of mean daily water stages and/or mean daily discharges;

(c)

Mean weekly suspended-sediment discharges;

(d)

Measured values of the concentration of chemical constituents in streams.

2.12.7 Members should ensure that for selected groundwater stations the following
characteristics for each year are processed:
(a)

Maximum and minimum values of groundwater levels;

(b)

Statistical frequency of mean daily groundwater levels;

(c)

Measured values of the concentration of chemical constituents in the groundwater.

2.12.8 Members should be able to compute long-term annual and monthly averages of
some elements for selected hydrological observing stations within their territory where
there are at least 10 years of continuous records.
2.12.9 Each Member should ensure the regular publishing of hydrological data in an
appropriate form including details of each hydrological observing station giving, where
applicable:
(a)

Name of river, lake, reservoir or aquifer, name of station and geographical
coordinates;

(b)

Elevation of reference datum for observations in metres;

(c)

Area of the catchment above the station in square kilometres (km2);

(d)

Details of observing methods and instrumentation characteristics;

(e)

Period of record;

(f)

Information on principal upstream diversions and artificial controls;

(g)

Hydrological data and their statistical characteristics, where applicable.
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2.12.10
Whenever long-term averages are published, Members shall indicate the
period to which they refer.
2.12.11
Except where WMO practices indicate otherwise, Members should use the
International System of Units (SI units), as defined by the International Organization for
Standardization (ISO), in scientific publications and other scientific documents.
NOTE:

Guidance on the use of these units is given in ISO 80000-1:2009 Quantities and
units.

2.12.12
Recommended symbols and units used for hydrological purposes should be
as given in the WMO Manual for Hydrological Symbols and Units (currently under
development based on the Appendix Symbols and Units).
2.13

Safety procedures

2.13.1 Each Member shall ensure that proper safety procedures are specified, documented
and utilized in all its operations. Members shall ensure that these procedures meet all the
requirements of the country, including legal, health and safety codes.
2.13.2 Each Member should establish a handbook for national safety procedures which
stresses precautions and practices that are specific to the conditions in the country
concerned.
NOTE:

In addition to the regulations in this section, countries are referred to the Guide
to Hydrological Practices (WMO- No. 168), vol. I Chapter 8, which contains
detailed guidance on safety procedures.

CHAPTER 3

HYDROLOGICAL FORECASTS AND WARNINGS

Text as adopted by SERCOM-1(II)

CHAPTER 4

WATER QUALITY MONITORING
Water Quality Monitoring

Members should establish water quality monitoring programme(s) as specified in the
Manual on Water Quality Monitoring (under development).

CHAPTER 5

METEOROLOGICAL SERVICES FOR HYDROLOGY
5.1

General

372

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

5.1.1 Each Member shall ensure that the dissemination of meteorological information
necessary to meet the requirements of hydrology is reliable, regular and adapted to
expressed and established requirements.
5.1.2 Each Member shall establish a communication link between its Hydrological
Service(s) and the National Meteorological Centre (NMC) designed according to its national
needs;
NOTE:

A National Meteorological Centre (NMC) is a centre responsible for carrying out
required functions to meet the national and international requirements and
commitments of the Member under the Global Data-Processing and Forecasting
System (GDPFS) (Technical Regulations, Vol. I, WMO-No. 49).
5.2

Meteorological observations for hydrological purposes

5.2.1 Each Member shall disseminate the meteorological observations listed in the table
below required for the analysis of the response of a drainage basin to changes in
meteorological conditions.
5.2.2 Meteorological observations for hydrological purposes from such stations shall
concern at least one of the meteorological elements listed in the table below, as required.
5.2.3 The uncertainty of observation of meteorological elements for hydrological purposes
and the reporting interval for hydrological forecasting purposes should be as shown in the
table below.
NOTE:

Precision of observation or of reading is the smallest unit of division on a scale of
measurement to which a reading is possible either directly or by estimation.
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Element

Uncertainty

(a) Precipitation – amount and
form*

± 2 mm below 40 mm

(b) Snow depth

± 2 cm below 20 cm
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Reporting interval for
hydrological
forecasting purposes
6 hours**

± 5% above 40 mm
Daily

± 10% above 20 cm
(c) Water equivalent of snow cover

± 2 mm below 20 mm

Daily

± 10% above 20 mm
(d) Air temperature

± 0.1°C

(e) Wet-bulb temperature

± 0.1°C

(f) Net radiation

6 hours
6 hours
2

±0.4 MJ/m d below
8MJ/m2

Daily

±5% above 8MJ/m2d
(g) Pan evaporation

±0.5 mm

Daily

(h) Surface temperature – snow

± 1°C

Daily

(i) Temperature profiles – snow

± 1°C

Daily

(j) Wind: speed

± 10%

6 hours

direction ± 10°
(k) Sunshine duration

± 0.1 hour

Daily

(l) Relative humidity

± 1%

6 hours

*

In some locations it will be necessary to distinguish the form of precipitation (liquid or
solid).

**

The reporting interval in flash flood basins is often required to be two hours or less;
in other locations, daily values may suffice.
5.3

Meteorological forecasts and warnings for hydrological purposes

5.3.1 Members shall ensure that meteorological forecasts and warnings for hydrological
purposes are made available routinely to the hydrological forecaster as required.
5.3.2 The programme on forecasts and warnings for hydrology should include:
(a)

The type of meteorological information listed in section 5.2. The forecasts should be
regular and detailed, specifying to the greatest possible extent local and regional
variations;

(b)

The following forecasts:
(i)

Quantitative precipitation forecasts (QPF) for periods of up to 120 hours when
feasible;

(ii)

Air temperature, humidity, dew point, wind and sky conditions for up to five
days;

(iii)

Wind speed and directions for 24 hours or more;
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(c)

Warnings of hazardous weather conditions, particularly in the following cases:
(i)

Heavy precipitation (amount and intensity);

(ii)

Sudden and persistent changes in temperature to above or below freezing;

(iii)

Strong winds.

5.4

Publication and dissemination of climatological data for hydrological
purposes

5.4.1 Each Member should publish annually its climatological data for hydrological
purposes in addition to those published as climatological data.
5.4.2 The publication of climatological data for hydrological purposes should conform with
Chapter 4 of WMO Guidelines on the Calculation of Climate Normals (WMO-No. 1203) and
Chapter 6.1 of the Guide to Climatological Practices (WMO-No. 100), concerning the
publication of climatological data, except that these data should be grouped according to
main drainage basins.
5.4.3 Climatological data published or disseminated for hydrological purposes should
include frequencies, sums or averages, whichever applicable, of the following elements and
for time units as indicated in 2.12.4:
(a)

Air temperature;

(b)

Relative humidity;

(c)

Wind speed and direction;

(d)

Precipitation (amount and intensity);

(e)

Solar radiation;

(f)

Snow cover;

(g)

Pan evaporation;

(h)

Wet-bulb temperature;

(i)

Sunshine duration.
5.5

Precipitation data and quantitative precipitation forecasts (QPF)

The hydrological forecaster should be supplied with QPFs on a regular basis and these
should be frequently updated during flood situations. The meteorological forecaster making
the QPF should have available all current precipitation observations including those made
primarily for hydrological purposes.
5.6

Meteorological observational and forecast data other than precipitation
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Members should make available the following types of meteorological information, data
and forecasts at standard times to the hydrological forecaster:
(a)

(b)

(c)

Temperature, including:
(i)

Current data;

(ii)

Forecasts of abrupt and sizeable changes;

(iii)

Forecasts of unusually high or low temperatures;

Wind, including:
(i)

Current data;

(ii)

Forecast of unusually high winds;

(iii)

When hydrologically significant, forecast of abrupt changes in wind direction;

Meteorological data-related to evapotranspiration computations:
(i)

Solar radiation or per cent sunshine;

(ii)

Dew point temperature or relative humidity;

(iii)

Observed pan evaporation.

Recommendation 15 (INFCOM-1)
Strengthening Regional Instrument Centres
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Reaffirming the importance of improving traceability of measurement and calibration
results,
Recalling Resolution 43 (Cg-18) – Report of the seventeenth session of the Commission for
Instruments and Methods of Observation and Decision 34 (EC-70) – Designation of new
regional instrument centres,
Recognizing the need to follow a uniform approach for auditing WMO centres as stated in
Technical Regulations, Volume I – General Meteorological Standards and Recommended
Practices (WMO-No. 49),
Recognizing also the critical role that Regional Instrument Centres (RICs) play in the
operations of the WMO Integrated Global Observing System (WIGOS) and in providing
technical guidance, assistance and advice to Members and regional associations,
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Recognizing further the need for strengthening RICs and related process for their
designation, assessment, reconfirmation,
Taking note of the evaluation results of the annual RIC reports submitted by the Standing
Committee on Measurements, Instrumentation and Traceability (SC-MINT),
Recommends to the Executive Council the adoption of the process for the designation,
assessment, and reconfirmation of RICs through the draft resolution provided in the annex
to the present recommendation.

Annex to Recommendation 15 (INFCOM-1)
Draft Resolution ##/1 (EC-73)
THE EXECUTIVE COUNCIL,
Recalling Resolution 43 (Cg-18) - Report of the Seventeenth Session of the Commission for
Instruments and Methods of Observation and Decision 34 (EC-70) - Designation of new
Regional Instrument Centres,
Recognizing the need to follow a uniform approach for auditing of WMO centres as stated
in Technical Regulations, Volume I - General Meteorological Standards and Recommended
Practices,
Having examined Recommendation 15 (INFCOM-1) – Strengthening Regional Instrument
Centres,
Having examined the Process for designation, assessment, reconfirmation of Regional
Instrument Centres (hereafter referred to as “RICs Process”), developed by the Standing
Committee on Measurements, Instrumentation and Traceability of the Commission for
Observation, Infrastructures and Information Systems (INFCOM),
Endorses the RICs Process, provided in the annex to this resolution, as general guidance
for regional associations, Members hosting RIC, and INFCOM, outlining the basic principles
and procedures of such process,
Requests the regional associations, respective Members and INFCOM to follow the RICs
Process for all new nominations of RICs, and for assessment and periodic reconfirmation of
existing RICs,
Requests further the regional associations to examine the need and explore ways for
beneficial use of the available RIC services by their Members,
Urges Members hosting RICs without accreditation, to achieve ISO/IEC 17025
accreditation, at their earliest convenience,
Requests INFCOM, in collaboration with regional associations, to further develop the RICs
audit process as standard and recommended practices and procedures of the WMO
Technical Regulations, Volume I - General Meteorological Standards and Recommended
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Practices
(WMO-No. 49).
Annex
________
Note: This resolution replaces Decision 34 (EC-70) - Designation of new Regional
Instrument Centres, which is no longer in force.

Annex to draft Resolution ##/1 (EC-73)
Process for designation, assessment, reconfirmation of
Regional Instrument Centres
1.

Introduction

1.1
Regional Associations (RAs) are invited to conduct, at least once in a four-year period, in collaboration
with the Commission for Observation, Infrastructures and Information Systems (INFCOM), a survey of the WMO
Members on regional needs for Regional Instrument Centre (RIC) services and on the utilization and satisfaction
with the offered RIC services. The results of the survey will be used to underpin decisions related to a candidate
entity applying for WMO RIC status and, through assessment of the existing RICs, to support decisions on their
reconfirmation.
1.2
Technical evaluation of RIC applications and assessment of RICs will be done by
INFCOM, on behalf of the INFCOM.
2.

Preparatory Requirements

A candidate RIC should be capable of carrying out all RIC functions, as defined in the RIC Terms of Reference,
before an application is submitted.
3.
3.1

Application

An application shall include at least:

(1)

Letter from Permanent Representative (PR) of country with WMO offering services of
the candidate RIC to the Members of the Region (and beyond, if possible);

(2)

Completed RIC Evaluation Scheme;

(3)

Completed RIC Reporting Form;

(4)

Proof of accreditation (if RIC candidate is accredited according to the ISO/IEC 17025
standard);
Or
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Proof of traceability assurance to (inter)national standards (for example, certificates of
calibration) and proof of RIC staff competency (for example, qualifications, experience,
training certificates, membership of relevant professional organizations, publications)
for RIC candidate’s methods of calibration that are intended to be offered to Members,
but are not accredited yet.
3.2
The application will be sent to the president of the relevant RA, with copies to the president of INFCOM
and to the Secretary-General of WMO.
3.3
Should any required information be missing from the application, the WMO Secretariat will communicate
the shortcoming(s) to the candidate RIC, which must ensure that the missing information is provided before
assessment of the application will proceed.
4.

Evaluation of applications

4.1
When a submitted application is complete, the WMO Secretariat, in consultation with the president of
INFCOM, will make arrangements for its evaluation by a team of experts. The team (hereinafter called the
evaluation team) will be approved by the president of INFCOM, in consultation with the presidents of RAs.
4.2
The result of the evaluation process, together with a recommendation for acceptance/rejection of the
application, will be submitted to the president of INFCOM for endorsement on behalf of INFCOM, and will then be
conveyed to the Secretary-General of WMO. The Secretary-General will inform the president of the relevant RA
and the PR of the country with WMO of the INFCOM recommendation.
5.

Designation of RICs

The respective RA will be invited to designate the new RIC, upon successful evaluation of the application and
positive recommendation of INFCOM. The RA will formally approve the designation of the RIC, subject to the need
for new RICs to be designated within that RA (see the Introduction above).
6.

Regular assessment of RICs

6.1
According to the RIC Terms of Reference, RICs shall report on their activities annually using the RIC
Reporting Form, and conduct self-assessments using the RIC Evaluation Scheme, every four years. The RIC annual
reports shall be submitted to the WMO Secretariat each year before the end of February. The WMO Secretariat
will publish the RIC reports on the WMO website.
6.2
The WMO Secretariat will ensure, in consultation with the president of INFCOM, regular review of the
documentation (RIC reporting forms, RIC evaluation schemes, RIC accreditation certificates, etc.) by the evaluation
team to assess the compliance of the RICs with their Terms of Reference. The results of each evaluation will be
provided to the president of INFCOM and president of the respective RA. If necessary, the evaluation team might
verify a RIC capabilities and performances by making on-site visits.
6.3
Should a RIC fail to report on its activities for at least two consecutive years, the WMO Secretariat will
inform the president of INFCOM and the president of the RA that the RIC status is changed from compliant to noncompliant and that RIC should be re-assessed.
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Reconfirmation of RICs

7.1
Prior to each regular Congress, the WMO Secretariat will invite PRs of Members hosting RICs to reconfirm
their willingness to continue hosting their RIC and providing RIC services to Members.
7.2
Based on the outcomes of the RICs re-evaluation and of the four-yearly survey of
Members’ needs, RAs are invited to reconfirm their RICs or take appropriate measures in
the event that a RIC has not provided satisfactory services, in compliance with the Terms of
Reference.

Recommendation 16 (INFCOM-1)
Modernization of climate data – open-source Climate Data Management System
project
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling the request of the World Meteorological Congress at its eighteenth session (Cg18) to support the development of a reference open-source Climate Data Management
System (OpenCDMS) (Resolution 22 (Cg-18) – Manual on High-quality Global Data
Management Framework for Climate),
Noting the collaboration between the Commission for Observation, Infrastructure and
Information Systems (INFCOM) and the Commission for Weather, Climate, Water and
Related Environmental Services and Applications (SERCOM) on the Climate Data
Management Systems (CDMSs) as described in INFCOM-1(III)/INF. 5.1.3(3),
Considering the progress made in implementing a collaborative framework for developing
modern OpenCDMS solutions for Earth system data, as described in INFCOM-1(III)/INF
5.1.3(3), including through the OpenCDMS project,
Recommends to the Executive Council the adoption of the modernization of climate data –
OpenCDMS project, through the draft resolution provided in the annex to the present
recommendation.

Annex to Recommendation 16 (INFCOM-1)
Draft Resolution ##/1 (EC-##)
Modernization of climate data – OpenCDMS project
THE EXECUTIVE COUNCIL,
Recalling:
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(1)

Resolution 22 (Cg-18) – Manual on High-Quality Global Data Management Framework
for Climate,

(2)

Resolution 4 (CCl-17) – Climate data modernization,

Mindful of:
(1)

The critical need to underpin modern management of climate, hydrological and other
environmental data with a time series component including its regional and global
exchange by up-to-date Climate Data Management Systems (CDMS) at national
levels,

(2)

The basic and fundamental nature of CDMSs for managing and archiving
climatological, hydrological and other environmental data, and facilitating the
generation of high-quality time series data for understanding and monitoring the State
of the Climate, and providing data services for various socioeconomic sectors and
related applications;

Noting that only twenty per cent of WMO’s Members consider themselves operating a
CDMS that is fully compliant with the Climate Data Management System Specifications
(WMO-No. 1131) (Source: WMO Community Platform, December 2019),
Welcoming WMO Members’ efforts to collaborate to develop a reference open-source CDMS
(OpenCDMS) that is intended to be fully compliant with WMO standards and regulations
including the Climate Data Management System Specifications (WMO-No. 1131) and the
Manual on the High-quality Global Data Management Framework for Climate (HQ-GDMFC)
(WMO-No. 1238),
Having considered Recommendation 16 (INFCOM-1) – Modernization of climate data –
open-source Climate Data Management System project,
Decides to endorse the OpenCDMS aims, scope and roadmap as outlined in the annex to
the present draft Resolution;
Requests the Commission for Observation, Infrastructure and Information Systems
(INFCOM) in close collaboration with the Commission for Weather, Climate, Water and
Related Environmental Services and Applications (SERCOM) to:
(1)

Lead the development and implementation of OpenCDMS in accordance with the
Climate Data Management System Specifications (WMO-No. 1131);

(2)

Ensure that OpenCDMS design principles are consistent with WIS 2.0 Strategy;

(3)

Update the Climate Data Management System Specifications (WMO-No. 1131) in
relation to Information Management;

Urges Members to support the evolution of OpenCDMS by providing expertise, human and
financial resources;
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Request the Secretary-General to support the development and implementation of
OpenCDMS and assist in mobilizing financial resources for the relevant expert work and for
the development of CDMS and implementation activities.

Annex to draft Resolution ##/1 (EC-##)
Modernization of climate data – OpenCDMS project
1.

OpenCDMS aims, scope and roadmap

The effective management of climate, hydrological and other environmental data (referred to
below as Earth system data) is critical for Earth system monitoring, analysis, modelling and
prediction – at the national, regional and global levels – and is essential for the effective,
timely provision of related services. One of the most important elements in being able to
manage Earth system data effectively is having an effective (Climate) Data Management
System (CDMS), where ‘Climate’ is considered to be inclusive of Earth system data with a
time series component.
2.
OpenCDMS – a framework for working together to improve the Earth system
data management by:
(1)

Improving interoperability among existing CDMSs;

(2)

Supporting and collaborating with existing projects with the intention of ensuring
CDMS users continue to benefit from their existing support structures and services;

(3)

Creating a reference implementation for a fully compliant next generation CDMS, with
guidance from WMO expert teams and a broad range of implementers, adhering to the
wider WMO data management approach and modern IT standards and practices.

OpenCDMS aims to address Earth system data management needs of developing and
developed countries by setting and implementing global data management standards and
good practices, thereby improving data management practices and triggering existing and
upcoming data management solutions to adhere to these standards. An installable CDMS
software package will be available as free and open-source software with technical
assistance provided to Members who wish to use OpenCDMS in the future. The following
roadmap reflects the proposed implementation approach and will be periodically reviewed to
reflect the progress of the project and required adjustments due to the changing needs of
the users.
2019–2020
Eighteenth
Session of the
World
Meteorological

2021–2022

2023–2024

User stories,
functional
requirements
and acceptance

OpenCDMS
reference
implementation
presented to the

2025
OpenCDMS
installable
open-source
software

2026Continued
implementation
and training
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Congress
requested
development of
a reference
open-source
CDMS
OpenCDMS as
a framework
for
collaboration
established as
a project of the
Open WIS
Association

tests for
reference
implementation
Development of
a next
generation data
model to be
adopted as a
WMO standard

Nineteenth
Session of the
World
Meteorological
Congress for
endorsement

package
available
Start of
implementation
and training

Maintenance
and further
development of
the OpenCDMS
software
package

CDMS data
model to be
endorsed by Cg19
Software testing
in focus
countries

OpenCDMS
development

prototyping

and

OpenCDMS implementation

-> -> Increased collaboration with CDMS developers and user communities,
resource mobilization, establishment of a community of practice applying opensource principles ->
_________

Recommendation 17 (INFCOM-1)
Amendment to the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485) reflecting the new WMO governance structure
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 6 (Cg-XVI) – Revised Manual on the Global Data-processing and
Forecasting System (WMO-No. 485), Resolution 11 (Cg-18) – WMO reform – next phase
and Decision 2 (EC-72) – Consideration of reports,
Emphasizing that the new WMO structure should be reflected in the Manual on the Global
Data-processing and Forecasting System (WMO-No. 485),
Recognizing the need to rearrange the designated Global Data-processing and Forecasting
System centres in the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485) in compliance with the forecast range and purpose of the centres’ activities,
Recognizing further that certain minor editorial changes need to be made to ensure
consistency within the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485),
Having examined the draft amendments to the Manual on the Global Data-processing and
Forecasting System (WMO-No. 485) as provided in the annex to draft Resolution #/# (EC73),
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Recommends to the Executive Council the adoption of amendment to the Manual on the
Global Data-processing and Forecasting System (WMO-No. 485) through draft Resolution
#/# (EC-73), provided in the annex to the present recommendation.
Recalling (1) the request of the World Meteorological Congress at its seventeenth session
(Cg-17) that the contents and the reporting method of the WMO Technical Progress Report
on Global Data-processing and Forecasting System (GDPFS) and Numerical Weather
Prediction (NWP) Research, as a single source of information on operational NWP systems
and relevant research activities, should be reviewed to facilitate the Members’ contributions
to the Report, and (2) the request of Resolution 18 (EC-69) – Revised Manual on the Global
Data-processing and Forecasting System (WMO-No. 485) that performance requirements for
monitoring GDPFS Centres should be included in the Manual on the Global Data-processing
and Forecasting System (WMO-No. 485) and the Guide to the Global Data-processing
System (WMO-No. 305),
Requests the Standing Committee on Data Processing for Applied Earth System Modelling
and Prediction (SC-ESMP), in collaboration with the Research Board and its relevant
subsidiary bodies, to review the contents and the reporting method of the Report to
facilitate the ability of Members to contribute and develop performance requirements for
monitoring GDPFS Centres.

Annex to Recommendation 17 (INFCOM-1)
Draft Resolution #/# (EC-73)
Amendment to the Manual on the Global Data-processing and Forecasting
System (WMO-No. 485) reflecting the new WMO governance structure
THE EXECUTIVE COUNCIL,
Recalling Resolution 6 (Cg-XVI) – Revised Manual on Global Data-processing and
Forecasting System (WMO-No. 485), Resolution 11 (Cg-18) - WMO reform – next phase and
Decision 2 (EC-72) - Consideration of reports,
Having examined Recommendation 17 (INFCOM-1) - Amendment to the Manual on the
Global Data-processing and Forecasting System (WMO-No. 485), reflecting the new WMO
governance structure,
Adopts the amendment to the Manual on Global Data-processing and Forecasting System
(WMO-No. 485), as provided in the annex to the present resolution,
Authorizes the Secretary-General, in consultation with the president of the Commission for
Observation, Infrastructure and Information Systems concerned to make editorial
amendments to the Manual on Global Data-processing and Forecasting System
(WMO-No. 485),
Requests the president of the Commission for Observations, Infrastructure and Information
Systems, in close coordination with the president of the Commission for Weather, Climate,
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Water and Related Services and Applications, the presidents of the regional associations and
other relevant bodies to, as part of the ongoing WMO reform process, review the role of the
regional associations in the designation of Global Data-processing and Forecasting System
Centres within the next update cycle of the Manual on the Global Data-processing and
Forecasting System (WMO-No. 485).
Annex: 1

Annex to draft Resolution #/# (EC-73)
Amendment to the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485)
APPENDIX. PROCEDURES FOR AMENDING WMO MANUALS AND GUIDES THAT ARE
THE RESPONSIBILITY OF THE COMMISSION FOR BASIC SYSTEMS COMMISSION
FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS
NOTE: THIS APPENDIX WILL BE AMENDED BY A REVISED VERSION TO BE
DEVELOPED BY THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND
INFORMATION SYSTEMS AS REQUESTED BY RECOMMENDATION 11 (INFCOM-1) –
AMENDMENTS TO THE TECHNICAL REGULATIONS, VOLUME I – GENERAL
METEOROLOGICAL STANDARDS AND RECOMMENDED PRACTICES (WMO-NO. 49)
PART I – THE WMO INTEGRATED GLOBAL OBSERVING SYSTEM AND TO THE
MANUAL ON THE WMO INTEGRATED GLOBAL OBSERVING SYSTEM (WMONO. 1160) TO ENSURE CONSISTENCY WITH OTHER RELEVANT MANUALS AND
GUIDES
1.

DESIGNATION OF RESPONSIBLE COMMITTEES BODIES

The Commission for Basic Systems (CBS) Commission for Observation, Infrastructure and
Information Systems (INFCOM) shall, for each Manual and Guide, designate one of its Open
Programme Area Groups (OPAGs) Standing Committees (SCs) as being responsible for that
Manual and its associated technical guides. The Open Programme Area Group Standing
Committee may choose to designate one of its Expert Teams as the designated committee
body for managing changes to all or part of that Manual; if no Expert Team is designated,
the Implementation Coordination Team for the OPAG or the designated Expert Team is not
in force, the Standing Committee takes on the role of the designated committee body.
2.

GENERAL VALIDATION AND IMPLEMENTATION PROCEDURES

2.1

Proposal of amendments

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

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

Procedures for approval

After a draft recommendation of the designated committee body is validated in accordance
with the procedure given in section 7 below, depending on the type of amendments, the
designated committee body should select one of the following procedures for the approval of
the amendments:
(a)

Simple (fast-track) procedure (see section 3 below);

(b)

Standard (adoption of amendments between CBS INFCOM sessions) procedure (see
section 4 below);

(c)

Complex (adoption of amendments during CBS INFCOM sessions) procedure (see
section 5 below).

2.4

Date of implementation

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

Urgent introduction

Regardless of the above procedures, as an exceptional measure, the following procedure
accommodates urgent user needs to introduce elements in lists of technical details, or to
correct errors:
(a)

A draft recommendation developed by the designated committee body shall be
validated according to the steps defined in section 7 below;

(b)

The draft recommendation for pre-operational use of a list entry, which can be used in
operational data and products, shall be approved by the chair of the designated
committee body and the chair of the responsible OPAG SC, and the president of CBS
INFCOM. A listing of pre-operational list entries is kept online on the WMO web server;

(c)

Pre-operational list entries shall then be submitted for approval by one of the
procedures in 2.3 above for operational use;

(d)

Any version numbers associated with the technical implementation should be
incremented at the least significant level.
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Issuing updated version

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

SIMPLE (FAST-TRACK) PROCEDURE

3.1

Scope

The simple (fast-track) procedure shall be used only for changes to components of the
Manual that have been designated and marked as “technical specifications to which the
simple (fast-track) procedure for the approval of amendments may be applied”.
Note: An example would be the addition of code list items in the Manual on Codes (WMONo. 306).
3.2

Endorsement

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

Approval

3.3.1

Minor adjustments

Correcting typographical errors in descriptive text is considered a minor adjustment, and
will be done by the Secretariat in consultation with the president of CBS INFCOM. See
Figure 1.

Designated
committee body

Chair of OPAG Standing
Committee

President of CBS INFCOM (in
consultation with presidents of
technical commissions)

Figure 1. Adoption of amendments to a Manual by minor adjustment
3.3.2

Other types of amendments

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

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

Designated
committee
body

Chair of OPAG
Standing
Committee

Focal points for
matters concerning
the Manual

President of CBS
INFCOM (in
consultation with
presidents of technical
commissions) and then
to the President of
WMO

Figure 2. Adoption of amendments to a Manual by simple (fast-track) procedure
4.

STANDARD (ADOPTION OF AMENDMENTS BETWEEN CBS INFCOM
SESSIONS) PROCEDURE

4.1

Scope

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

Approval of draft recommendations

For the direct adoption of amendments between CBS INFCOM sessions, the draft
recommendation developed by the designated committee body, including a date of
implementation of the amendments, shall be submitted to the chair of the responsible OPAG
SC and president and vice-president of CBS INFCOM for approval. The president of CBS
INFCOM shall consult with the presidents of technical commissions affected by the change.
In the case of recommendations in response to changes in the Technical Regulations
(WMO-No. 49), Volume II – Meteorological Service for International Air Navigation, the
president of CBS INFCOM shall consult with the president of the Commission for
Aeronautical Meteorology Commission for Weather, Climate, Water and Related
Environmental Services and Applications (SERCOM).
4.3

Circulation to Members

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

Those Members not having replied within the two months following the dispatch of the
amendments are implicitly considered as having agreed with the amendments.
4.5

Coordination

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

Notification

Once amendments are agreed by Members, and after consultation with the chair of the
responsible OPAG SC, the vice-president of CBS INFCOM and the president of CBS INFCOM
(who should consult with presidents of other commissions affected by the change), the
Secretariat notifies at the same time the Members and the Members of EC of the approved
amendments and of the date of their implementation. See Figure 3.

Designated
committee
body

Chair of OPAG Standing
Committee and
president/vice-president of
CBS INFCOM in consultation
with presidents of technical
commissions

Agreed by
WMO
Members

WMO Members
and EC
informed

Figure 3. Adoption of amendments between CBS INFCOM sessions
5.

COMPLEX (ADOPTION OF AMENDMENTS DURING CBS INFCOM
SESSIONS) PROCEDURE

5.1

Scope

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

Procedure

For the adoption of amendments during CBS INFCOM sessions, the designated committee
body submits its recommendation, including a date of implementation of the amendments,
to the Implementation Coordination Team of the responsible Open Programme Area Group
Standing Committee. The recommendation is then passed to the presidents of technical
commissions affected by the change for consultation, and to a CBS INFCOM session that
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shall be invited to consider comments submitted by presidents of technical commissions.
The document for the CBS INFCOM session shall be distributed not later than 45 days
before the opening of the session. Following the CBS INFCOM session, the recommendation
shall then be submitted to a session of EC for decision. See Figure 4.
6.

PROCEDURE FOR THE CORRECTION OF EXISTING MANUAL CONTENTS

6.1

Correcting errors in items within Manuals

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

Designated
committee
body

Meeting of
Implementation
Coordination Team of
responsible OPAG
Standing Committee

CBS
INFCOM
session
-----------------------

EC
session

Consult
presidents of
technical
commissions
affected by the
change
Figure 4. Adoption of amendments during CBS INFCOM sessions
6.2

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

If an erroneous specification of a conformance-checking rule is found, the preferred
approach is to add a new specification using the simple (fast-track) procedure or standard
(adoption of amendments between CBS INFCOM sessions) procedure. The new
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conformance-checking rule should be used instead of the old. An appropriate explanation
shall be added to the description of the conformance-checking rule to clarify the practice
along with the date of the change.
Note: An example of such a change would be correcting a conformance-checking rule in the
WMO Core Metadata Profile.
6.3

Submission of corrections to errors

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

VALIDATION PROCEDURE

7.1

Documentation of need and purpose

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

Documentation of result

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

Testing with relevant applications

For changes that have an impact on automated processing systems, the extent of the
testing required before validation should be decided by the designated committee body on a
case-by-case basis, depending on the nature of the change. Changes involving a relatively
high risk and/or impact on the systems should be tested by the use of at least two
independently developed tool sets and two independent centres. In that case, results should
be made available to the designated committee body with a view to verifying the technical
specifications.
INTRODUCTION

General
1.
The Manual on the Global Data-processing and Forecasting System (WMONo. 485) is the single source of Technical Regulations for all operational data-processing
and forecasting systems of Members designated by WMO as meteorological centres. The
Manual is designed to ensure adequate uniformity and standardization of data, information
and production practices, procedures and specifications employed among WMO Members in
the operation of the Global Data-processing and Forecasting System (GDPFS) as it supports
the mission of the Organization.
2.
The Manual is Annex IV to the WMO Technical Regulations (Technical Regulations
(WMO-No. 49), Volume I – General Meteorological Standards and Recommended Practices),
in which it is stated that GDPFS is established and shall be operated in accordance with the
practices, procedures and specifications described in the present Manual.
3.
The GDPFS cuts across a number of WMO-related disciplines. It intersects many
WMO practices, procedures and specifications that are primarily defined in publications
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dedicated specifically to them, for example, the Manual on the WMO Information System
(WMO-No. 1060) and the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160).
4.
The advances in numerical weather prediction (NWP) in the last few decades
have been tremendous: higher accuracy and resolution, longer lead time, and a wider range
of relevant applications. Consequently, the emphasis in operational meteorology, hydrology
and climatology has been shifting towards the implementation of increasingly sophisticated
and diverse numerical models and applications, for an ever-increasing variety of users.
GDPFS enables Members to make use of these advances by providing a framework for the
sharing of data-related to operational meteorology, hydrology and climatology.
5.
As part of the WMO Technical Regulations, the Manual on the Global Dataprocessing and Forecasting System sets out standard and recommended practices and
procedures. The General Provisions, included in this publication, define the meaning of the
phrase “standard and recommended practices and procedures”. The General Provisions also
contain information on the procedure for amending, updating or issuing a new edition of the
Technical Regulations (including Manuals and Guides).
6.
This edition has been developed in accordance with quality management
principles, which ensures its sustainability as part of the WMO Quality Management
Framework.
How to read this Manual
7.

The Manual consists of three parts, as follows:

(a) Part I: Outline of WMO GDPFS – presenting the overall purpose of GDPFS, its
organization and the general characteristics of the various activities to be performed;
(b) Part II: Specifications of GDPFS activities – providing detailed information on the
various activities: mandatory functions including production, verification and
documentation; and additional recommended functions and products. Part II also
specifies overall requirements applicable to all types of activities regarding
dissemination, verification, training, and the like;
(c) Part III: Current designated GDPFS centres.
8.
The reader seeking general information on GDPFS and its applications should
refer to Part I, whereas Parts II and III provide detailed information on the various
components of the system, available products and information, status of implementation, as
well as compliance criteria.
9.
The Manual is designed so that it can be modified as frequently as necessary to
keep it up-to-date. While Part I should be rather stable and seldom require updating, it is
expected that the evolution of science, techniques and user requirements will continue to
induce developments requiring frequent changes to Parts II and III.
10.
In line with quality management requirements, the bodies in charge of managing
the information contained in the Manual are explicitly specified for every type of GDPFS
activity. This information is contained in Part II, 2.2, Tables 2–25. The following
explanations and example (Table 1) are provided:
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(a)

The three entries under “Changes to activity specification” indicate the team(s) and
body(ies) in charge of preparing specification updates, approving them, and deciding
to update the Manual accordingly;

(b)

The two entries under “Centres designation” indicate the bodies responsible for
approving the designation of a GDPFS centre for the activity under consideration and
for deciding accordingly;

(c)

The two entries under “Compliance” indicate the team(s) and body(ies) in charge of
ensuring that the designated GDPFS centres remain compliant with the activity
specification.

Table 1. Example of a table specifying responsibilities for modifications to a GDPFS
activity, for designation of centres and review of compliance
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Compliance

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS/ICT-DPFS
To be reported to:
CBS INFCOM
INFCOM/SC-ESMP
Acronyms not previously defined: EC – Executive Council; ET-OWFPS – Expert Team on
Operational Weather Forecasting Process and Support; ICT-DPFS – Implementation
Coordination Team on Data-processing and Forecasting Systems; Expert Team on
Operational Weather Forecasting System; SC-ESMP – Standing Committee on DataProcessing for Applied Earth System Modelling, Prediction and Projection.
To be monitored by:

11.
The following procedure is applied for the incorporation of new types of GDPFS
centres into this Manual:
(a)

The relevant technical commission or programme expert team will develop the criteria
and functions for the new type of centre, including the list of mandatory products to
be made available in the context of GDPFS;

(b)

The criteria and functions for the new type of centre will be endorsed by the relevant
technical commission management group or programme steering committee, and
submitted to CBS INFCOM through its president;
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The president of CBS INFCOM will then decide on an expert team of the commission
that will be responsible for reviewing the proposal according to the standard procedure
for amendments as defined in the General Provisions.

PART I. OUTLINE OF THE WMO GLOBAL DATA-PROCESSING AND FORECASTING
SYSTEM
1.1

PURPOSE AND SUPPORTED ACTIVITIES

1.1.1

General description

1.1.1.1
The Global Data-processing and Forecasting System (GDPFS) shall be the
worldwide network of operational centres operated by WMO Members. Its purpose shall be
to make operationally available among WMO Members and relevant operational
organizations defined products and services for applications related to weather, climate,
water and environment.
1.1.1.2
The GDPFS shall enable scientific and technological advances made in
meteorology and related fields to be accessible and exploitable by WMO Members.
1.1.1.3
The activities, organizational structure and operations of GDPFS shall be
systematically designed in accordance with Members’ needs and their ability to contribute
to, and benefit from, the system in an efficient manner and with a minimum of duplication.
1.1.1.4
A key objective of GDPFS should be to facilitate cooperation and the exchange of
information, thereby also contributing to capacity development among developing countries.
1.1.1.5
Defined products and services for applications related to weather, climate, water
and environment shall include:
(a)

Numerical weather, oceanographic and climate prediction products (analysis and
forecast, including probabilistic information);

(b)

Specialized products tailored for specific applications.

1.1.1.6
Additional information necessary for an appropriate use of the identified products
and services shall be available. This includes non-real-time information as follows:
(a)

Systems description and characteristics;

(b)

Product metadata;

(c)

Verification and monitoring results.
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1.1.2

Activities supported by the Global Data-processing and Forecasting
System

1.1.2.1
Through GDPFS, Members shall provide and have access to meteorological,
hydrological, oceanographic and climatological information supporting a range of operational
activities.
1.1.2.2

The GDPFS shall be organized as a three-tier system of activities as follows:

Note: A distinction is made between general-purpose and specialized activities: generalpurpose activities are those that encompass essential data-processing required for a wide
range of end use, while specialized activities are those that make forecasting products,
which may include guidance based on human interpretation, tailored for a specific type of
application or user community. In addition to these activities conducted in real-time, nonreal-time operational coordination activities are also part of GDPFS. Associated
commitments and other appropriate details are specified in Part II.
(a)

General-purpose activities:
–
–
–
–
–
–
–
–
–

(b)

Specialized activities:
–
–
–
–
–
–
–
–
–
–
–
–

(c)

Global deterministic NWP
Limited-area deterministic NWP
Global ensemble NWP
Limited-area ensemble NWP
Global numerical long-range prediction
Annual to decadal climate prediction
Numerical ocean wave prediction
Global numerical ocean prediction
Nowcasting

Regional climate prediction and monitoring
Coordination of multi-model ensemble prediction for long-range forecasts (LRFs)
Annual to decadal climate prediction
Coordination of annual to decadal climate prediction
Regional severe weather forecasting
Tropical cyclone forecasting, including marine-related hazards
Nuclear environmental emergency response
Non-nuclear environmental emergency response
Atmospheric sand and dust storm forecasts
Volcano watch services for international air navigation (see 2.2.2.10)
Marine meteorological services
Marine environmental emergency response

Non-real-time coordination activities:
–
–
–
–
–
–

Coordination
Coordination
Coordination
Coordination
Coordination
Coordination

of
of
of
of
of
of

deterministic NWP verification (DNV)
Ensemble Prediction System (EPS) verification
LRF verification
wave forecast verification (WFV)
tropical cyclone forecast verification (TCFV)
observation monitoring
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Note: It is hoped that other activities, including those related to hydrology, agriculture,
polar regions, storm surge prediction, and space weather, will be developed in future.
1.2

GLOBAL DATA-PROCESSING AND FORECASTING SYSTEM CENTRES

1.2.1

Definitions

1.2.1.1

The meteorological forecasting ranges shall be those defined in Appendix 1.1.

1.2.1.2
The GDPFS shall be organized as a three-level system of World
Meteorological Centres (WMCs), Regional Specialized Meteorological Centres
(RSMCs) and National Meteorological Centres (NMCs), which carry out GDPFS
functions at the global, regional and national levels, respectively. These centres are
referred to as GDPFS centres.
1.2.2

National Meteorological Centres

1.2.2.1
An NMC shall carry out functions to meet the national and international
requirements of the Member concerned.
Note: To fulfil their national and international obligations, NMCs need to be adequately
staffed and equipped to enable them to participate effectively in the World Weather Watch
system.
1.2.2.2
The functions of an NMC shall include the preparation of forecasts and warnings
at all forecasting ranges necessary to meet the requirements of the Member.
1.2.2.3
Depending on the context, other activities of an NMC should include the
production of:
(a)

Special-application products, including climate and environmental quality monitoring
and prediction products;

(b)

Non-real-time climate-related products.

1.2.3

Regional Specialized Meteorological Centres

1.2.3.1
A Member, having accepted the responsibility for providing an RSMC, shall
arrange for this centre to carry out operationally at least one of the general-purpose or
specialized activities listed in 1.1.2.2, for which specified standards are described in Part II.
1.2.3.2
An RSMC for general-purpose activities should provide products that an RSMC
carrying out at least one of the specialized activities considers necessary and makes a
request to produce.
Notes:
1.

The designation as RSMC does not preclude the use of other names as defined in other
contexts, for example, Global Producing Centre for long-range forecasts (GPC-LRF).

2.

An RSMC that leads a coordination activity is also referred to as a Lead Centre.
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1.2.4

World Meteorological Centres

A Member, having accepted the responsibility for providing a WMC, shall arrange for this
centre to carry out operationally at least the following activities, for which specified
standards are described in Part II:
(a)

Global deterministic NWP;

(b)

Global ensemble NWP;

(c)

Global numerical long-range prediction.

1.2.5

Regional Specialized Meteorological Centre Networks

1.2.5.1
An RSMC Network (an association of RSMCs participating in an identified activity
of GDPFS) shall follow the same specifications and adhere to the same criteria and
commitments as individual RSMCs carrying out the same activity.
1.2.5.2
Appropriate documentation shall be produced and made available by Members
having accepted the responsibility to contribute to the RSMC Network to distribute the tasks
and responsibilities among the participating RSMCs. A unique focal point shall be designated
to answer requests from users of the RSMC Network products.
1.2.6

Designation process

1.2.6.1

Each Member shall designate an NMC.

1.2.6.2
The WMCs, RSMCs and RSMC Networks shall be designated by a decision of the
World Meteorological Congress (Congress) or the Executive Council. The designation of such
centres shall include the specification of the activity and function (or activities and
functions) to be carried out.
1.2.6.3
Requests for designation as a WMC or RSMC shall be put forward by the
Permanent Representative of the country of the candidate centre, or, in the case of
international organizations, by either the Permanent Representative of the country where
the candidate centre is located or the president of the relevant regional association(s)
(RA(s)).
1.2.6.4
Requests for designation as an RSMC Network shall be put forward by the
president of the relevant RA, or, in the case of networks established across two or more
RAs, jointly by their presidents.
Note: Centres constituting a network will organize themselves as appropriate, depending
on their own context and specificities, so as to ensure that the documentation requested as
per paragraph 1.2.5.2 is available.
1.2.6.5
Requests for designation shall be addressed to the WMO Secretariat, which will
forward them to the relevant constituent bodies as indicated in Tables 2–25 26 in Part II of
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the present Manual. Supporting information demonstrating compliance with designation
criteria shall be included with the request.
1.2.6.6
Depending on the type of activity, endorsement by the RA(s) and technical
commission(s) should be required before designation by the Congress or the Executive
Council.
1.3

COORDINATION WITH OTHER SYSTEMS OR PROGRAMMES

The GDPFS shall support all WMO Programmes and related programmes of other
international organizations in accordance with decisions of the Organization.
Notes:
1.

In many cases the activities undertaken by GDPFS centres constitute the operational
component of a system developed under another structure or programme, either by
WMO on its own or jointly with other international organizations. In such cases the
regulations pertaining to these activities cover both:
(a) The specific requirements defined by the relevant structure;
(b) The general GDPFS criteria regarding operational quality and reliability, verification,
documentation and compliance (described in Part II of the present Manual).

2.

Coordination mechanisms appropriate for the context and characteristics of the various
categories of activity are specified in Part II.

PART II. SPECIFICATIONS OF GLOBAL DATA-PROCESSING AND FORECASTING
SYSTEM ACTIVITIES
2.2

SPECIFICATION OF ACTIVITIES AND PROCEDURES FOR INTRODUCING
MODIFICATIONS

2.2.1

General-purpose activities

2.2.1.1

Global deterministic numerical weather prediction

Regional Specialized Meteorological Centres conducting global deterministic NWP shall:
(a)

Produce global analyses of the three-dimensional structure of the atmosphere;

(b)

Produce global forecast fields of basic and derived atmospheric parameters;

(c)

Make available on the WMO Information System (WIS) a range of these products; the
list of mandatory and highly recommended global deterministic NWP products to be
made available is given in Appendix 2.2.1;

(d)

Produce verification statistics according to the standard defined in Appendix 2.2.34,
and make them available to the Lead Centre(s) for DNV;
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Make available on a website up-to-date information on the characteristics of their
global NWP systems. The minimum information to be provided is given in Appendix
2.2.2.

Note: The bodies in charge of managing the information contained in the present Manual
related to global deterministic NWP are specified in Table 2.
Table 2. WMO bodies responsible for managing information related to
global deterministic NWP
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

RA

CBS INFCOM

EC/Congress
Compliance

To be monitored by:
To be reported to:
2.2.1.2

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Limited-area deterministic numerical weather prediction

Centres conducting limited-area deterministic NWP shall:
(a)

Produce limited-area analyses of the three-dimensional structure of the atmosphere;

(b)

Produce limited-area forecast fields of basic and derived atmospheric parameters;

(c)

Make available on WIS a range of these products; the list of mandatory and highly
recommended limited-area deterministic NWP products to be made available, including
metadata, is given in Appendix 2.2.3;

(d)

Produce verification statistics according to the standard defined in Appendix 2.2.34,
adapted for the region covered by the model, at an appropriate resolution, and make
available consistent up-to-date graphical displays of the verification results on a
website;

(e)

Make available on a website up-to-date information on the characteristics of their
limited-area NWP systems; the minimum information to be provided is given in
Appendix 2.2.4.

Note: The bodies in charge of managing the information contained in the present Manual
related to limited-area deterministic NWP are specified in Table 3.
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Table 3. WMO bodies responsible for managing information related to limitedarea deterministic NWP
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

RA

CBS INFCOM

EC/Congress
Compliance

To be monitored by:
To be reported to:
2.2.1.3

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Global ensemble numerical weather prediction

Centres conducting global ensemble NWP shall:
(a)

Produce global ensemble forecast fields of basic and derived atmospheric parameters;

(b)

Make available on WIS a range of these products; the list of mandatory and highly
recommended global ensemble NWP products to be made available is given in
Appendix 2.2.5;

(c)

Make verification statistics available to the Lead Centre(s) for EPS verification
according to the standard defined in Appendix 2.2.35;

(d)

Make available on a website up-to-date information on the characteristics of their
global EPS; the minimum information to be provided is given in Appendix 2.2.6.

Note: The bodies in charge of managing the information contained in the present Manual
related to global ensemble NWP are specified in Table 4.
Table 4. WMO bodies responsible for managing information related to global
ensemble NWP
Responsibility
Changes to activity specification
To be proposed by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
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To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

RA

CBS INFCOM

EC/Congress
Compliance

To be monitored by:
To be reported to:
2.2.1.4

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Limited-area ensemble numerical weather prediction

Centres conducting limited-area ensemble NWP shall:
(a)

Produce limited-area ensemble forecast fields of basic and derived atmospheric
parameters;

(b)

Make available on WIS a range of these products; the list of mandatory and highly
recommended limited-area ensemble NWP products to be made available is given in
Appendix 2.2.7;

(c)

Produce verification statistics according to the standard defined in Appendix 2.2.35,
adapted for the region covered by the model, and make available consistent up-todate graphical displays of the verification results on a website;

(d)

Make available on a website up-to-date information on the characteristics of their
limited-area EPS; the minimum information to be provided is given in Appendix 2.2.8.

Note: The bodies in charge of managing the information contained in the present Manual
related to limited-area ensemble NWP are specified in Table 5.
Table 5. WMO bodies responsible for managing information related to limited-area
ensemble NWP
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

RA
EC/Congress

CBS INFCOM
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Compliance
To be monitored by:
To be reported to:
2.2.1.5

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Global numerical long-range prediction

2.2.1.5.1 Centres conducting global numerical long-range prediction (GPCs-LRF) shall:
Note: Functions are defined for the seasonal (1–6 month) prediction activity.
(a)

Generate LRF products with global coverage;

(b)

Make available on WIS a range of these products; mandatory and highly
recommended products to be made available are listed in Appendix 2.2.9;

(c)

Produce verification statistics according to the standard defined in Appendix 2.2.36,
and make them available to the Lead Centre(s) for the standardized verification
system for long-range forecasts (SVSLRF) (Lead Centre(s) for SVSLRF) and on a
website;

(d)

Make available on a website up-to-date information on the characteristics of their
global long-range numerical prediction systems; the minimum information to be
provided is given in Appendix 2.2.10.

2.2.1.5.2 In addition to the mandatory activities above, GPCs-LRF should:
(a)

Provide forecast output to the Lead Centre(s) for LRF multi-model ensembles (Lead
Centre(s) for LRFMME), as detailed in Appendix 2.2.17 (section 1);

(b)

Make available on WIS the highly recommended products listed in Appendix 2.2.9;

(c)

Make available, on request by Regional Climate Centres (RCCs) or NMCs, the
additional data, products and services listed in Attachment 2.2.1, noting that these
services may be subject to conditions attached by GPCs.

Note: The bodies in charge of managing the information contained in the present Manual
related to global numerical long-range prediction are specified in Table 6.
Table 6. WMO bodies responsible for managing information related to global
numerical long-range prediction
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS INFCOM
EC/Congress

CCl SERCOM
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Centres designation
To be recommended
by:
To be decided by:

RA

CBS INFCOM

EC/Congress
Compliance

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS/ICT-DPFS
To be reported to:
CBS INFCOM
INFCOM/SC-ESMP
Acronyms not previously defined: CCl – Commission for Climatology; IPET-OPSLS – Interprogramme Expert Team on Operational Prediction from Sub-seasonal to Longer ET-OCPS –
Expert Team on Operational Climate Prediction System.
To be monitored by:

2.2.2.X

Annual to decadal climate prediction

Centres conducting annual to decadal climate prediction (Global Producing Centres for
Annual to Decadal Climate Prediction (GPCs-ADCP)) shall:
(a)

Prepare, with at least annual frequency, global forecast fields of parameters relevant
to ADCP;

(b)

Prepare verification statistics as defined in Appendix 2.2.21;

(c)

Provide an agreed set of forecasts and hindcast variables (as defined in Appendix
2.2.20) to the Lead Centre(s) for ADCP;

(d)

Make available on a website up-to-date information on the characteristics of their
global decadal prediction systems.

Notes:
1.

Non-designated centres with capacity to provide the minimum requirement may also
contribute ADCP to the Lead Centre(s) for ADCP;

2.

Centres who wish to make available their products worldwide may use WIS as a
dissemination platform;

3.

The bodies in charge of managing the information contained in the present Manual
related to coordination of ADCP are specified in Table X.
Table X. WMO bodies responsible for managing information related to ADCP
Responsibility
Changes to activity specification

To be proposed by:
To be recommended
by:
To be decided by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS INFCOM
EC/Congress

CCl SERCOM
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Centres designation
To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Compliance

To be monitored by:
To be reported to:
2.2.1.6

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Numerical ocean wave prediction

Centres conducting numerical ocean wave prediction shall:
(a)

Prepare global analyses of ocean wave parameters;

(b)

Prepare global forecast fields of basic and derived ocean wave parameters;

(c)

Make available on WIS a range of these products; the list of mandatory and highly
recommended products to be made available is given in Appendix 2.2.11;

(d)

Prepare verification data and make them available to the Lead Centre(s) for WFV;

(e)

Make available on a website up-to-date information on the characteristics of their
global numerical ocean wave prediction systems; the minimum information to be
provided is given in Appendix 2.2.12.

Note: The bodies in charge of managing the information contained in the Manual related to
numerical ocean wave prediction are specified in Table 7.
Table 7. WMO bodies responsible for managing information related to numerical
ocean wave prediction
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

JCOMM/ET-DRR
SERCOM/SC-MMO
CBS INFCOM

JCOMM SERCOM

EC/Congress
Centres designation

To be recommended
by:
To be decided by:

RA

CBS INFCOM

EC/Congress
Compliance

To be monitored by:

JCOMM/ET-DRR
SERCOM/SC-MMO

JCOMM SERCOM
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To be reported to:
CBS INFCOM
JCOMM SERCOM
Acronyms not previously defined: ET-DRR: Expert Team on Disaster Risk Reduction;
JCOMM: WMO-IOC Joint Technical Commission for Oceanography and Marine Meteorology
SC-MMO – Standing Committee on Marine Meteorological and Oceanographic Services.
2.2.1.7

Global numerical ocean prediction

Centres conducting global numerical ocean prediction shall:
(a)

Prepare global analyses of oceanographic parameters;

(b)

Prepare global forecast fields of basic and derived oceanographic parameters;

(c)

Make available on WIS a range of these products; the list of mandatory and highly
recommended products to be made available is given in Appendix 2.2.13;

(d)

Prepare verification statistics and make them available on a website;

(e)

Make available on a website up-to-date information on the characteristics of their
global numerical ocean prediction systems; the minimum information to be provided is
given in Appendix 2.2.14.

Note: The bodies in charge of managing the information contained in the present Manual
related to global numerical ocean prediction are specified in Table 8.
Table 8. Bodies responsible for managing information related to global numerical
ocean prediction
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

JCOMM/ET-DRR
SERCOM/SC-MMO
CBS INFCOM

JCOMM SERCOM

EC/Congress
Centres designation

To be recommended
by:
To be decided by:

RA

CBS INFCOM

JCOMM SERCOM

EC/Congress
Compliance

JCOMM/ET-DRR
SERCOM/SC-MMO
To be reported to:
CBS INFCOM
JCOMM SERCOM
Acronyms not previously defined: ET-OOFS – Expert Team on Operational Ocean Forecast
Systems.
To be monitored by:

2.2.1.8

Nowcasting

Centres conducting nowcasting shall:
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(a)

Operate a system, including a web-based or generic graphical service, describing in
real-time or near-real-time the current state of the weather in detail and the
prediction of its changes for several hours ahead over their area of interest or parts of
that area;

(b)

Provide access to this service to National Meteorological and Hydrological Services
(NMHSs) whose operational warning services may benefit from it;

(c)

Prepare verification statistics and evaluations of the system;

(d)

Make available on a website up-to-date information on the characteristics of their
systems; the minimum information to be provided is given in Appendix 2.2.15.

Note: The bodies in charge of managing the information contained in the present Manual
related to nowcasting are specified in Table 9.
Table 9. WMO bodies responsible for managing information related to nowcasting
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

RA

CBS INFCOM

EC/Congress
Compliance

To be monitored by:
To be reported to:

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

2.2.2

Specialized activities

2.2.2.1

Regional climate prediction and monitoring

Centres conducting regional climate prediction and monitoring (RCCs) shall:
(a)

Conduct operational activities for long-range forecasting, both dynamical and
statistical, within the range of a one-month to two-year timescale, based on regional
needs:
–

Interpret and assess relevant LRF products from GPCs-LRF; make use of the
products from the Lead Centre(s) for SVSLRFLRFMME (refer to 2.2.3.3);
distribute relevant information to users and provide feedback to GPCs-LRF (refer
to guidelines given in Attachment 2.2.3);
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–
–
–
–
–
(b)

Conduct operational activities for climate monitoring:
–
–
–

(c)

Perform climate diagnostics including analyses of climate variability and
extremes, at the regional and subregional scales;
Establish a historical reference climatology for the region and/or subregions;
Implement a regional climate watch;

Provide operational data services, to support operational long-range forecasting and
climate monitoring:
–
–

(d)

Generate regional and subregional tailored products relevant to user needs,
including seasonal outlooks;
Generate “consensus” statements on forecasts;
Generate and display forecast verification;
Provide online access to products and services;
Assess use of products and services through feedback from users;

Develop quality-controlled regional climate datasets, gridded where applicable;
Provide climate database and archiving services;

Provide training in the use of operational RCC products and services:
–
–

Provide information on methodologies and product specifications for mandatory
RCC products, and provide guidance on their use;
Coordinate training for RCC users in interpretation and use of mandatory RCC
products.

Notes:
1.
Recipients of RCC products and services will be NMHSs, other RCCs and international
institutes recognized by the RA, and will be referred to as RCC users.
2.
Details on RCC functions are provided in Appendix 2.2.16. Additional requirements
for RCC functions may vary in detail from region to region. A list of highly recommended,
but not mandatory, RCC functions is given in Attachment 2.2.2.
3.
The bodies in charge of managing the information contained in the Manual related to
regional climate prediction and monitoring are specified in Table 10.
Table 10. WMO bodies responsible for managing information related to regional
climate prediction and monitoring
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CCl–CBS/ET-RCC
SERCOM/ET-CSISO

CBS–CCl/IPETOPSLS

CBS INFCOM

CCl SERCOM

EC/Congress
Centres designation
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To be recommended
by:
To be decided by:

RA

CBS INFCOM
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CCl SERCOM

EC/Congress
Compliance

CCl–CBS/ET-RCC
SERCOM/ET-CSISO
CBS/ICT-DPFS
To be reported to:
CBS INFCOM
INFCOM/SC-ESMP
Acronyms not previously defined: ET-RCC – Expert Team on Regional Climate Centres. ETCSISO – Expert Team on Climate Services Information System Operations.
To be monitored by:

2.2.2.2

Coordination of multi-model ensemble prediction for long-range
forecasts

Centre(s) coordinating LRF multi-model ensembles (Lead Centre(s) for LRFMME) shall:
(a)

Collect an agreed set of forecast data from RSMCs participating in long-range forecast
numerical prediction under activity 2.2.1.5 (GPCs-LRF);

(b)

Make available on a website appropriate minimum (Appendix 2.2.17) and additional
(Attachment 2.2.4) products and GPC forecasts in standard format;

(c)

Redistribute digital forecast data as described in Appendix 2.2.18 for those GPCs that
allow it;

(d)

Maintain an archive of the real-time GPC and multi-model ensemble forecasts;

(e)

Maintain a repository of documentation for the system configuration of all GPC
systems;

(f)

Verify the products using SVSLRF (Appendix 2.2.36);

(g)

Based on comparison among different models, provide feedback to GPCs about model
performance and make available on a website the verification results;

(h)

Promote research and experience in multi-model ensemble techniques and provide
guidance and support on multi-model ensemble techniques to GPCs, RCCs and
NMHSs;

(i) Make available on a website Global Seasonal Climate Updates (GSCU) and maintain of its
archive
Note: The bodies in charge of managing the information contained in the present Manual
related to coordination of multi-model ensemble prediction for LRFs are specified in the
table below.
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Table 11. WMO bodies responsible for managing information related to multimodel ensemble prediction for LRFs
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Compliance

To be monitored by:
To be reported to:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS/ICT-DPFS
INFCOM/SC-ESMP
2.2.2.3

CBS INFCOM

Annual to decadal climate prediction

Centres conducting annual to decadal climate prediction (GPCs for annual to decadal climate
prediction (GPCs-ADCP)) shall:
(a) Prepare, with at least annual frequency, global forecast fields of parameters relevant to
ADCP;
(b) Prepare verification statistics as defined in Appendix 2.2.21;
(c) Provide an agreed set of forecast and hindcast variables (as defined in Appendix
2.2.20) to the Lead Centre(s) for ADCP;
(d) Make available on a website up-to-date information on the characteristics of their
global decadal prediction systems.
Notes:
1. Non-designated centres with capacity to provide the minimum requirement may also
contribute ADCP to the Lead Centre(s) for ADCP;
2. Centres who wish to make available their products worldwide may use WIS as a
dissemination platform;
3. The bodies in charge of managing the information contained in the present Manual
related to coordination of ADCP are specified in Table 12.
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Table 12. WMO bodies responsible for managing information related to ADCP
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS

SERCOM/ET-CSISO

CBS INFCOM

CCl SERCOM

EC/Congress
Centres designation

To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Compliance

To be monitored by:
To be reported to:
2.2.2.4

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Coordination of annual to decadal climate prediction

2.2.2.4.1 The centre(s) conducting coordination of ADCP (Lead Centre(s) for ADCP) shall:
(a)

Select a group of modelling centres to contribute to the Lead Centre(s) for ADCP (the
“contributing centres”) that meet the GPC-ADCP designation criteria and have been
approved by IPET-OPSLS ET-OCPS and manage changes in the membership of the
group, as and when they occur, to maintain sufficient contributions;

(b)

Maintain a list of the active contributing centres and the specification of their
prediction systems;

(c)

Collect an agreed set of hindcast, forecast and verification data (Appendices 2.2.20
and 2.2.21) from the contributing centres;

(d)

Make available (on a password-protected website) agreed forecast products in
standard format, including multi-model ensemble products (Appendix 2.2.20);

(e)

Make available on the website agreed hindcast verification products in standard
format, including verification of the multi-model ensemble products (Appendix
2.2.21);

(f)

Redistribute digital hindcast and forecast data for those contributing centres that allow
it;

(g)

Maintain an archive of the real-time forecasts from individual contributing centres and
from the multi-model ensemble system;

(h)

Promote research and experience in ADCP techniques and provide guidance and
support on ADCP to RCCs and NMHSs;
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(i)

Based on comparison among different models, provide feedback to the contributing
centres on model performance;

(j)

Coordinate, in liaison with relevant World Climate Research Programme activities, an
annual consensus prediction product giving global prospects for the next 1–5 years.

2.2.2.4.2 Access to data and visualization products held by a Lead Centre for ADCP should
follow the rules as detailed in Appendix 2.2.19.
Note: The bodies in charge of managing the information contained in the present Manual
related to coordination of ADCP are specified in Table 13.
Table 13. WMO bodies responsible for managing information related to
coordination of ADCP
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS INFCOM

CCl

EC/Congress
Centres designation

To be recommended
by:
To be decided by:

CBS INFCOM

CCl

EC/Congress
Compliance

To be monitored by:
To be reported to:
2.2.2.5

CBS–CCl/IPET-OPSLS
INFCOM/ET-OCPS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Regional severe weather forecasting

Note: This activity includes a network of RSMCs and associated NMCs.
2.2.2.5.1 Regional Specialized Meteorological Centres conducting regional severe weather
forecasting shall:
(a)

Agree on the targeted severe events, phenomena, criteria for guidance and extent of
regional domain with associated NMCs;

(b)

Prepare, at least once per day, severe weather forecasting guidance products for
associated NMCs containing an interpretation of deterministic NWP, EPS and remote
sensing-based guidance products;

(c)

Make available on a dedicated website (with password protection as appropriate),
relevant deterministic NWP, EPS and remote sensing-based guidance products;
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Where severe weather is associated with tropical cyclones, centres will take guidance
from the appropriate RSMC for tropical cyclone forecasting and interpret it in terms of
severe weather guidance.

2.2.2.5.2 National Meteorological Centres associated in this activity shall:
(a)

Provide criteria for severe weather warnings to the relevant RSMCs participating in this
activity;

(b)

Evaluate products, including the daily severe weather forecasting guidance, and
provide feedback to the RSMCs;

(c)

Ensure that appropriate warnings of severe weather are issued.

Note: The bodies in charge of managing the information contained in the present Manual
related to regional severe weather forecasting are specified in Table 14.
Table 14. WMO bodies responsible for managing information related to regional
severe weather forecasting
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

SG-SWFDP
SERCOM/SC-DRR

CBS INFCOM

SERCOM

EC/Congress
Centres designation

To be recommended
by:
To be decided by:

RA

CBS INFCOM

SERCOM

EC/Congress
Compliance

SG-SWFDP
SERCOM/SC-DRR
CBS/ICT-DPFS
To be reported to:
CBS INFCOM
SERCOM
INFCOM/SC-ESMP
Acronyms not previously defined: SG-SWFDP – Steering Group for the Severe Weather
Forecasting Demonstration Project SC-DRR – Standing Committee on Disaster Risk
Reduction and Public Services.
To be monitored by:

2.2.2.6

Tropical cyclone forecasting, including marine-related hazards

Note: This activity is performed within the five Tropical Cyclone Programme regional
bodies, each composed of an RSMC and a number of NMCs forming a network.

Note: This activity is coordinated by the Tropical Cyclone Programme regional bodies.
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2.2.2.6.1 Regional Specialized Meteorological Centres conducting tropical cyclone
forecasting shall:
(a)

Monitor continuously meteorological phenomena such as convective activities to
predict or detect tropical cyclone formation;

(b)

Analyse and forecast tropical cyclones based on all available observational data and
forecasting guidance, including NWP, EPS and satellite-based products;

(c)

Issue tropical cyclone advisories to associated NMCs;

(d)

As appropriate, add information in tropical cyclone advisories on hazardous
phenomena associated with tropical cyclones such as heavy rains, strong winds and
storm surges;

(e)

Name tropical cyclones when they have been analysed with maximum wind speeds of
34 knots or more;

(f)

Conduct post-event analysis of tropical cyclones based on quality-assured
observational data and issue best-track data within an appropriate period of time
(preferably on an annual basis); issue such data to the tropical cyclone community,
including the International Best-Track Archive for Climate Stewardship (IBTrACS);

(g)

Promote research and development, and training in tropical cyclone analysis,
forecasting and warning techniques.

2.2.2.6.2 National Meteorological Centres associated with this activity shall:
(a)

Issue forecasts and warnings of tropical cyclones to threatened communities;

(b)

Coordinate with national agencies responsible for disaster risk reduction;

(c)

Provide relevant regional centres with observational data of tropical cyclones on a
real-time basis.

2.2.2.6.3 All six RSMCs for tropical cyclone forecasting together with Tropical
Cyclone Warning Centre Darwin, which are designated as Tropical Cyclone
Advisory Centres (TCAC) by regional air navigation agreement within the
framework of the tropical cyclone watch of the International Civil Aviation
Organization (ICAO), shall issue tropical cyclone advisories for aviation in
accordance with the provisions made in Meteorological Service for International
Air Navigation, Annex 3 to the Convention on International Civil Aviation, ICAO;
and Technical Regulations (WMO-No. 49), Volume II, Parts I and II. SIGMET
information concerning tropical cyclones shall be issued by the meteorological
watch offices for the flight information region concerned and should be based on the
tropical cyclone advisory issued by TCACs in accordance with ICAO Annex 3 and Technical
Regulations (WMO-No. 49), Volume II, 3.4 and 7.
2.2.2.6.4 Members holding METAREA responsibility within the Global Maritime Distress and
Safety System (GMDSS) protocols – established by the International Maritime Organization
in Chapter IV of the International Convention of Safety Of Life At Sea – shall include
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information on tropical cyclones as needed in their GMDSS maritime weather information for
shipping.
Note: The bodies in charge of managing the information contained in the present Manual
related to tropical cyclone forecasting are specified in Table 15.
Table 15. WMO bodies responsible for managing information related to tropical
cyclone forecasting
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

Technical coordination
meeting SERCOM/SCDRR
CBS INFCOM
EC/Congress

Regional tropical
cyclone committee

SERCOM

Centres designation
To be recommended
by:
To be decided by:

Regional tropical
cyclone committee

CBS INFCOM
EC/Congress

SERCOM

Compliance
To be monitored by:
To be reported to:
2.2.2.7

Technical coordination
meeting SERCOM/SCDRR
CBS INFCOM

SERCOM

Nuclear environmental emergency response

Centres conducting nuclear environmental emergency response shall:
(a)

50
51
52

Contribute to support for WMO Members and the International Atomic Energy Agency
(IAEA);
(i)

Prepare, on request from a delegated authority50 and/or IAEA, basic information
relating to events in which nuclear contaminants have been released into the
atmosphere; the activation of the support for nuclear emergency response is
described in Appendix 2.2.22;

(ii)

Within two to three hours of reception of a request, make a range of products
available to the NMHS operational contact point 51 and/or IAEA on WIS.52 The
minimum list, including parameters, forecast range, time steps and frequency, is
given in Appendix 2.2.23;

The person authorized by the Permanent Representative of the WMO Member to request support.
Designated by the Permanent Representative.
Via a password-protected dedicated website.
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(iii)

Use agreed standard emission source parameters for atmospheric transport and
dispersion modelling (ATDM) when source information is not available; default
source parameters are given in Appendix 2.2.24;

(iv)

Make available up-to-date information on the characteristics of their ATDM
systems (minimum information to be provided is given in Appendix 2.2.25) and
a user interpretation guide for ATDM products.

Note: The forms to request WMO support by a delegated authority and by IAEA are given
in Appendix 2.2.26.
(b)

Contribute to support for the Comprehensive Nuclear-test-ban Treaty Organization
(CTBTO):
(i)

Prepare, on request from CTBTO, relevant atmospheric backtracking products;

(ii)

Make the requested products available to CTBTO.

Notes:
1. Arrangements for activation and product specifications are given in Appendix 2.2.27.
2. The bodies in charge of managing the information contained in the Manual related to
nuclear environmental emergency response are specified in Table 16.
Table 16. WMO bodies responsible for managing information related to nuclear
environmental emergency response
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS INFCOM/ET-ERA
CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Compliance

To be monitored by:

CBS INFCOM /ET-ERA
CBS /ICT-DPFS
To be reported to:
CBS INFCOM
INFCOM/SC-ESMP
Acronyms not previously defined: ET-ERA – Expert Team on Emergency Response Activities.
2.2.2.8

Non-nuclear environmental emergency response

Note: This activity includes a network of regional centres and NMCs within a geographical
region.
Centres conducting non-nuclear environmental emergency response shall:

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION

415

(a)

Prepare, on request from an authorized person,53 ATDM forecast or hindcast products
relating to events in which hazardous non-nuclear contaminants have been released
into the atmosphere; the criteria for activation of the regional support procedures and
the request form are given in Appendices 2.2.28 and 2.2.32, respectively;

(b)

As soon as possible, but usually within two hours of a request from an authorized
person, make available a range of products to the NMHS operational contact point 54 by
email or retrieval from the RSMC password-protected designated website; the list of
mandatory and highly recommended products to be made available, including
parameters, forecast range, time steps and frequency, is given in Appendix 2.2.29;

(c)

Use agreed default emission source parameters for essential parameters when actual
source information is not available; default source parameters for a range of release
scenarios are given in Appendix 2.2.30;

(d)

Make available on a website up-to-date information on the characteristics of their
ATDM systems (minimum information to be provided is given in Appendix 2.2.31) and
a user interpretation guide for ATDM products.

Note: The bodies in charge of managing the information contained in the present Manual
related to non-nuclear environmental emergency response are specified in Table 17.
Table 17. WMO bodies responsible for managing information related to nonnuclear environmental emergency response
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS INFCOM/ET-ERA
CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Compliance

To be monitored by:
To be reported to:
2.2.2.9

CBS INFCOM /ET-ERA
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Atmospheric sand and dust storm forecasts

Centres conducting atmospheric sand and dust storm forecasts shall:

53

The person authorized by the Permanent Representative of the WMO Member to request RSMC support;
normally the NMHS operational contact point.
54
Designated by the Permanent Representative.
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(a)

Operate an NWP model incorporating parameterizations of all the major phases of the
atmospheric dust cycle;

(b)

Prepare limited-area analyses of variables relevant to atmospheric sand and dust
storms;

(c)

Prepare limited-area forecast fields of variables relevant to atmospheric sand and dust
storms;

(d)

Make available on WIS and on a web portal a range of these products; the list of
mandatory products to be made available is given in Appendix 2.2.33.

Note: The bodies in charge of managing the information contained in the present Manual
related to atmospheric sand and dust storm forecasts are specified in Table 18.
Table 18. WMO bodies responsible for managing information related to
atmospheric sand and dust storm forecasts
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CAS RB/SDS-WAS
Steering Committee

CBS INFCOM/ETERA

CAS RB (WWRP/SSC)

CBS INFCOM

EC/Congress
Centres designation*

To be recommended
by:
To be decided by:

CAS RB (WWRP/SSC,
SDS-WAS Steering
Group)
EC/Congress

CBS INFCOM

RA

Compliance
To be monitored by:

CBS INFCOM /ET-ERA
CBS/ICT-DPFS
To be reported to:
CBS INFCOM
INFCOM/SC-ESMP
Acronyms not previously defined: CAS – Commission for Atmospheric Sciences RB –
Research Board; SDS-WAS – Sand and Dust Storm Warning Advisory and Assessment
System; WWWRP/SSC – WMO World Weather Research Programme Scientific Steering
Committee.
* The detailed designation procedure of RSMCs with activity specialization on atmospheric
sandstorm and dust storm forecasts (RSMC-ASDF) is referred to in Sand and Dust Storm
Warning Advisory and Assessment System (SDS-WAS) Science and Implementation Plan
2015–2020 (WWRP 2015–5), Geneva, WMO, 7 – Transition to operational activities:
Proposed designation as regional specialized meteorological centre with specialization on
atmospheric sand and dust forecasting (RSMC-ASDF).
2.2.2.10 Volcano watch services for international air navigation
The nine Volcanic Ash Advisory Centres (VAACs), designated by the ICAO, shall
issue volcanic ash advisories for aviation in accordance with the provisions set out
in Meteorological Service for International Air Navigation, Annex 3 to the
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Convention on International Civil Aviation, and in Technical Regulations
(WMO-No. 49), Volume II, 3.5. Eight of the nine VAACs are co-located with RSMCs.
SIGMET information concerning volcanic ash shall be issued by meteorological
watch offices for the flight information region concerned and should be based on the
volcanic ash advisory issued by the VAACs, in accordance with ICAO Annex 3 and Technical
Regulations (WMO-No. 49), Volume II, 3.4 and 7. Service provision arrangements for
volcano observatories in support of aviation are described in ICAO Annex 3 and in Technical
Regulations (WMO-No. 49), Volume II, 3.6.
2.2.2.11 Marine meteorological services
Notes:
1. Operations, including practices, procedures and specifications are described in the
Manual on Marine Meteorological Services (WMO-No. 558), Volume I;
2. This activity includes a network of National Meteorological Services Centres.
2.2.2.11.1 National Meteorological Centres conducting marine meteorological services
(including preparation services) shall:
(a)

Issue forecasts of marine environmental conditions for coastal and offshore areas, as
defined in Appendix 2.2.39;

(b)

Issue warnings of marine meteorological hazards for coastal and offshore areas, as
defined in Appendix 2.2.39;

(c)

Coordinate with national agencies responsible for marine matters, including disaster
risk reduction and search and rescue.

2.2.2.11.2 In compliance with the Joint IMO/IHO/WMO Manual on Maritime Safety
Information, Members holding METAREA responsibility under the WMO/IMO Worldwide Metocean Information and Warning Service (WWMIWS), shall:
(a)

Issue forecasts of marine environmental conditions for the high seas, as defined in
Appendix 2.2.39;

(b)

Issue warnings of marine meteorological hazards for the high seas, as defined in
Appendix 2.2.39;

(c)

Organize the broadcast of marine forecasts and warnings on broadcast systems
compliant with the GMDSS;

(d)

Undertake METAREA Coordinator duties, including verification activities as defined in
Appendix 2.2.40.

Note: The bodies in charge of managing the information contained in manuals related to
marine meteorological services are specified in Table 19.
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Table 19. Bodies responsible for managing information related to marine
meteorological services
Responsibility
Changes to activity specification
To be proposed by:
To be approved
recommended by:
To be decided by:

JCOMM/WWMIWS-C
SERCOM/SC-MMO
JCOMM SERCOM

CBS INFCOM

EC/Congress
Centres designation

To be approved by:
To be decided by:

JCOMM SERCOM
EC/Congress

CBS INFCOM

Compliance
JCOMM/WWMIWS-C
SERCOM/SC-MMO
To be reported to:
CBS INFCOM
JCOMM SERCOM
Acronym not previously defined: WWMIWS-C – WMO/IMO Worldwide Met-ocean Information
and Warning Service Committee
To be monitored by:

2.2.2.12 Marine environmental emergencies
Notes:
1. Operations, including practices, procedures and specifications are described in the
Manual on Marine Meteorological Services (WMO-No. 558), Volume I;
2. Functions and responsibilities to be defined by the JCOMM/ET-MEER (Expert Team on
Marine Environmental Emergency Response) SERCOM/SC-MMO during the intersessional
period;
3. The bodies in charge of managing the information contained in the Manual related to
marine environmental emergencies are specified in Table 20.
Table 20. Bodies responsible for managing information related to marine
environmental emergencies
Responsibility
Changes to activity specification
To be proposed by:
To be approved
recommended by:
To be decided by:

JCOMM/ET-MEER
SERCOM/SC-MMO
JCOMM SERCOM

CBS INFCOM

EC/Congress
Centres designation

To be approved by:
To be decided by:

JCOMM SERCOM
EC/Congress

CBS INFCOM
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Compliance
To be monitored by:
To be reported to:

JCOMM/ET-MEER
SERCOM/SC-MMO
CBS INFCOM

JCOMM SERCOM

2.2.3

Non-real-time coordination activities

2.2.3.1

Coordination of deterministic numerical weather prediction verification

2.2.3.1.1 The centre(s) coordinating DNV (Lead Centre(s) for DNV) shall:
(a)

Provide the facility for GDPFS centres producing global NWP to automatically deposit
their standardized verification statistics as defined in Appendix 2.2.34, and provide
access to these verification statistics;

(b)

Maintain an archive of the verification statistics to allow the generation and display of
trends in performance;

(c)

Monitor the received verification statistics and consult with the relevant participating
centres if data are missing or suspect;

(d)

Collect annually from the participating centres information on their implementation of
the standardized verification system, confirm any changes to their implementation
(including the annual change of station list and changes in additional statistics) and
changes in their NWP models;

(e)

Provide access to standard datasets needed to perform the standard verification,
including climatology and lists of observations, and keep this up-to-date according to
CBS recommendations;

(f)

Provide on their website(s):
–

Consistent up-to-date graphical displays of the verification results from
participating centres through processing of the received statistics;

–

Relevant documentation, including access to the standard procedures required to
perform the verification, and links to the websites of GDPFS-participating
centres;

–

Contact details to encourage feedback from NMHSs and other GDPFS centres on
the usefulness of the verification information.

2.2.3.1.2 Lead Centre(s) for DNV should also provide access to standardized software for
calculating scoring information.
Note: The bodies in charge of managing the information contained in the present Manual
related to coordination of DNV are specified in Table 21.

420

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

Table 21. WMO bodies responsible for managing information related to
coordination of DNV
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Compliance

To be monitored by:
To be reported to:
2.2.3.2

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Coordination of Ensemble Prediction System verification

2.2.3.2.1 The centre(s) conducting coordination of EPS verification (Lead Centre(s) for EPS
verification) shall:
(a)

Provide the facility for the GDPFS centres producing global EPS data to automatically
deposit their standardized verification statistics as defined in Appendix 2.2.35, and
provide access to these verification statistics;

(b)

Maintain an archive of the verification statistics to allow the generation and display of
trends in performance;

(c)

Monitor the received verification statistics and consult with the relevant participating
centres if data are missing or suspect;

(d)

Provide access to standard datasets needed to perform the standard verification,
including climatology and lists of specified observation sites, and keep this up-to-date
according to CBS INFCOM recommendations;

(e)

Provide on its website(s) (for example, http://epsv.kishou.go.jp/EPSv/):
–

Consistent up-to-date graphical displays of the verification results from
participating centres through processing of the received statistics;

–

Relevant documentation, including access to the standard procedures required to
perform the verification, and links to the websites of GDPFS-participating
centres;
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Contact details to encourage feedback from NMHSs and other GDPFS centres on
the usefulness of the verification information.

2.2.3.2.2 Lead Centre(s) for EPS verification should also provide access to standardized
software for calculating scoring information.
Note: The bodies in charge of managing the information contained in the present Manual
related to coordination of EPS verification are specified in Table 22.
Table 22. WMO bodies responsible for managing information related to
coordination
of EPS verification
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS INFCOM
EC/Congress

Centres designation
To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress

Compliance
To be monitored by:
To be reported to:
2.2.3.3

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS/ICT-DPFS
INFCOM/SC-ESMP

CBS INFCOM

Coordination of long-range forecast verification

Note from the Secretariat: INFCOM decided to table the deletion of this section to EC-73 at
the INFCOM-1(II) (9–13 November 2020). Please refer INFCOM-1-d04–1-4(1) for further
information.
2.2.3.4

Coordination of wave forecast verification

2.2.3.4.1 The centre(s) coordinating WFV (Lead Centre(s) for WFV) shall:
(a)

Provide the facility for JCOMM-participating centres WMO designated centres endorsed
by SERCOM/SC-MMO that produce global or ocean-basin scale wave forecasts to
automatically deposit their gridded forecast fields as defined in Appendix 2.2.37, and
provide access to the verification statistics computed for these fields;

(b)

Maintain an archive of the verification statistics to allow the generation and display of
trends in performance;
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(c)

Monitor the received forecast fields and consult with the relevant JCOMM-participating
centres WMO designated centres endorsed by SERCOM/SC-MMO if data are missing or
suspect;

(d)

Collect annually from the participating centres information on any changes to their
wave forecast systems;

(e)

Provide access to the datasets used to perform the standard verification, including lists
of observations, and keep this up-to-date according to JCOMM SERCOM/SC-MMO
recommendations;

(f)

Provide on their websites:
–

Consistent up-to-date graphical displays of the verification results from JCOMM participating centres WMO designated centres endorsed by SERCOM/SC-MMO
based on verification of the received forecast fields;

–

Relevant documentation including access to the standard procedures required to
perform the verification, and links to the websites of JCOMM -participating
centres WMO designated centres endorsed by SERCOM/SC-MMO;

–

Contact details to encourage feedback from JCOMM-participating centres WMO
designated centres endorsed by SERCOM/SC-MMO on the usefulness of the
verification information.

2.2.3.4.2 The Lead Centre(s) for WFV should also provide access to standardized software
for calculating scoring information.
Note: The bodies in charge of managing the information contained in the present Manual
related to WFV are specified in Table 24.
Table 24. Bodies responsible for managing information related to coordination of
WFV
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS

JCOMM/ET-DRR
SERCOM/SC-MMO

CBS INFCOM
EC/Congress
Centres designation

To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Compliance

To be monitored by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
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2.2.3.5

CBS/ICT-DPFS
INFCOM/SC-ESMP
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CBS INFCOM

Coordination of tropical cyclone forecast verification

2.2.3.5.1 The centre(s) coordinating TCFV (Lead Centre(s) for TCFV) shall:
(a)

Provide the facility for GDPFS centres, including RSMCs participating in global
deterministic NWP defined in 2.2.1.1, that produce tropical cyclone forecasts to
deposit their gridded forecast fields as defined in Appendix 2.2.38, and have access to
the verification statistics computed for these fields;

(b)

Maintain an archive of the verification statistics to allow the generation and display of
trends in performance;

(c)

Monitor the received forecast fields and consult with the relevant GDPFS-participating
centres if data are missing or suspect;

(d)

Provide access to the datasets used to perform the standard verification, including
best-track data produced by RSMCs participating in tropical cyclone forecasting
defined in 2.2.2.6;

(e)

Provide on their websites:
–

Consistent up-to-date graphical displays of the verification results from
participating centres through processing of the statistics received;

–

Relevant documentation, including access to the standard procedures required to
perform the verification, and links to the websites of GDPFS-participating
centres;

–

Contact details to encourage feedback from NMHSs and other GDPFS centres on
the usefulness of the verification information.

2.2.3.5.2 The Lead Centre(s) for TCFV should also provide access to standardized software
for calculating scoring information.
Note: The bodies in charge of managing the information contained in the Manual related to
TCFV are specified in Table 25.
Table 25. WMO bodies responsible for managing information related to
coordination of TCFV
Responsibility
Changes to activity specification
To be proposed by:
To be recommended
by:
To be decided by:

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS INFCOM
EC/Congress

CAS RB/JWGFVR

RB/WGNE
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Centres designation
To be recommended
by:
To be decided by:

CBS INFCOM
EC/Congress
Compliance

CBS/ET-OWFPS
INFCOM/ET-OWFS
CBS/ICT-DPFS
To be reported to:
CBS INFCOM
INFCOM/SC-ESMP
Acronyms not previously defined: JWGFVR – Joint Working Group on Forecast Verification
Research; WGNE – Working Group on Numerical Experimentation.
To be monitored by:

2.2.3.6

Coordination of observation monitoring

2.2.3.6.1 For each type of observation, a Lead Centre for coordination of observation
monitoring shall be nominated from time to time by the president of CBS INFCOM.
2.2.3.6.2 The Lead Centre(s) should liaise with the participating centres to coordinate all
the monitoring results of that observation type and to define common methods and criteria
to be used for compiling the monthly statistics.
2.2.3.6.3 The Lead Centre(s) should draw the attention of appropriate focal points where
they have been identified and of the WMO Secretariat to obvious problems as they are
detected.
2.2.3.6.4 The Lead Centre(s) should also produce every six months a consolidated list of
observations of the relevant observation type believed to be of consistently low quality.
Information on problems with observing systems, as well as individual observations, should
also be included. When compiling the consolidated lists of suspect stations, the Lead
Centre(s) should be rigorous so as to identify only those stations that the Lead Centre(s)
are confident are producing observations of consistently low quality. It should state which
elements of the observations are considered to be of low quality and provide as much
information as possible concerning the problem. The list should be passed on to the
participating centres and to WMO Secretariat.
2.2.3.6.5 Where focal points have not been identified, the Secretariat should notify
Members of agencies responsible for observations that appear to be of low quality, and
request them to make an investigation with a view to identifying and correcting any possible
cause of error. Members should be asked to reply within a fixed period of time, reporting on
any remedial action and stating if any assistance is required.
2.2.3.6.6 Monitoring results, including follow-up actions, should be made available to CBS
INFCOM, the Executive Council and Congress. In the case of enquiries made by WMO,
feedback to the Lead Centres is requested.
Notes:
1. Lead Centre(s) for data quality monitoring are given in the Guide to the Global
Observing System (WMO-No. 488), Part VII, 7.2.2.1.
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2. The WMO Integrated Global Observing System (WIGOS) Quality Management System is
being developed to incorporate the observational quality monitoring process described
above. The coordination will be defined in this section in due course.
APPENDIX 2.2.16. REGIONAL CLIMATE CENTRE MANDATORY FUNCTIONS
Functions

Activities

Criteria

Operational
Interpret and assess relevant Product: Assessment of the reliability and
activities for LRF products from GPCs-LRF, outcomes of GPCs-LRF or Lead Centre(s) for
LRF
make use of the Lead
LRFMME products, including the reasoning
(both dynamical Centre(s) for SVSLRFLRFMME, (make use of the Lead Centre(s) for SVSLRF ,
and statistical, distribute relevant information make use of verification metrics as defined in
within the range to RCC users, and provide
WMO-No. 1220), for the region of interest, in the
of a one-month feedback to GPCs-LRF (see
form of texts, tables, figures, etc.
to two-year
Attachment 2.2.2)
Element: 2-m mean temperature, total
timescale,
precipitation
based on
Update frequency: Monthly or at least
regional needs)
quarterly
Generate regional and
subregional tailored products,
relevant to RCC user needs,
including seasonal outlooks

Product: Probabilities for tercile (or appropriate
quantile) categories for the region or subregion
Element: 2-m mean temperature, total
precipitation
Output type: Rendered images (maps, charts),
text, tables, digital data
Forecast period: one month up to six months
Update frequency: Ten days to one month

Generate consensus*
statement on regional or
subregional forecasts

Product: Consensus statement on regional or
subregional forecast
Element: 2-m mean temperature, total
precipitation
* A collaborative process
Output type: Report
involves discussion with
Forecast period: A climatologically significant
experts in the region (e.g.
period (from one month to one year)
through Regional Climate
Update frequency: At least once per year (to
Outlook Forums (RCOFs) and be defined by the region)
teleconferencing).
Consensus is both the agreed
process and its joint
conclusion, and the consensus
can be that there is limited
skill in the prediction for a
region or subregion
Perform verification of RCC
quantitative LRF products,
including the exchange of
basic forecasts and hindcast
data

Products: Verification datasets (e.g. SVSLRF
scores, Brier skill score; relative operating
characteristic (ROC); hit rate skill score)
Element: 2-m mean temperature, total
precipitation

Provide online access to RCC Product: An online data/information portal
products and services to RCC
users
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Functions

Operational
activities for
climate
monitoring

Activities

Criteria

Assess use of RCC products
and services through
feedback from
RCC users

Product: Analysis of feedback (which is made
available using a template)
Update frequency: Annually, as part of a
regular reporting of RCCs to WMO Ras

Perform climate diagnostics,
including analysis of climate
variability and extremes, at
the regional and subregional
scales

Products: Climate diagnostics bulletin including
tables, maps and related products
Element: Mean, maximum and minimum
temperatures, total precipitation; other elements
(especially Global Climate Observing System
(GCOS) essential climate variables) to be
determined by region
Update frequency: Monthly

Establish a historical reference Product: Database of climatological means for
climatology for the region
various reference periods (e.g. 1931–1960;
and/or subregions
1951–1980; 1961–1990; 1971–2000)
Spatial resolution: By station
Temporal resolution: Monthly at a minimum
Elements: Mean, maximum and minimum
temperatures; total precipitation; other elements
(especially GCOS essential climate variables) to
be determined by region
Update frequency: At least 30 years,
preferably 10 years
Implement a regional climate Products: Climate advisories and information
watch
for RCC users
Update: Whenever required, based on the
forecast of significant regional climate anomalies
Operational
Develop quality-controlled
data services, regional climate datasets,
to support
gridded where applicable
operational
LRF and
climate
monitoring

Products: Regional, quality-controlled climate
datasets, gridded where applicable, following CCl
SERCOM/SC-CLI guidance on procedures for
quality control and assurance
Elements: Mean, maximum and minimum
temperature, and total precipitation, at a
minimum
Temporal resolution: Daily
Update: Monthly

Provide climate database and Products: National databases with metadata,
archiving services, at the
accessible to the NMHS in question (backup
request of NMHSs
service, development site, etc.)
Elements: As determined by NMHS
Update: At the request of NMHS
Training in the Provide information on
use of
methodologies and product
operational
specifications for mandatory
RCC products RCC products, and provide
and services guidance on their use
Coordinate training for RCC
users in interpretation and
use of mandatory RCC
products

Products: Manuals, guidance documents and
information notes
Update frequency: When methods/products
are revised, introduced or discontinued
Products: Survey and analysis of regional
training needs, and proposals for training
activities
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Note: An RCC is expected to perform certain functions (for example, for homogeneity
testing; database management; metadata management; statistical evaluation of climate
data) using procedures proposed in the Guide to Climatological Practices (WMO-No. 100)
and in other official CCl SERCOM/SC-CLI guidance documents.
APPENDIX 2.2.18. ACCESS TO GLOBAL PRODUCING CENTRE DATA AND
VISUALIZATION PRODUCTS HELD BY THE LEAD CENTRE(S) FOR LONG-RANGE
FORECAST MULTI-MODEL ENSEMBLES
(a) Access to GPC data from the Lead Centre(s) for LRFMME websites will be passwordprotected;
(b) Digital GPC data will be redistributed only in cases where the GPC data policy allows it.
In other cases, requests for GPC output should be referred to the relevant GPC;
(c) Formally designated GPCs and RCCs, NMHSs and institutions coordinating RCOFs are
eligible for password-protected access to information held and produced by the Lead
Centre(s) for LRFMME. Entities that are in demonstration phase to seek designation as
GPCs or RCCs are also eligible for password-protected access to information held and
produced by the Lead Centre(s) for LRFMME, provided a formal notification has been
issued in this regard by the WMO Secretary-General;
(d) Institutions other than, but providing contributions to, those identified in (c) may also
request access to Lead Centre(s) for LRFMME products. These institutions, referred to
as “supporting institutions”, which include research centres, require endorsement
letters from: (i) the Permanent Representative of the country where they are hosted,
and (ii) the executive manager of the entity they wish to provide contributions to (that
is, RCCs, institutions coordinating RCOFs and NMHSs). The use by supporting
institutions of products from the Lead Centre(s) for LRFMME is restricted to assistance
of the organizations identified in (c) in their production of official forecast outputs.
Supporting institutions may not use such products to generate and display or
disseminate independent forecast products. Supporting institutions must agree with
these restrictions to be eligible for access. Prior to access being granted to an
applicant supporting institution, the Lead Centre(s) for LRFMME will refer the
application to the CBS–CCl Expert Team on Operational Predictions from Sub-seasonal
to Longer-time Scales (ET-OPSLS) INFCOM/ET-OCPS through the WMO Secretariat, for
final consultation and review. Decisions to allow access must be unanimous. The Lead
Centre(s) will be informed by the WMO Secretariat of such new users accepted for
access;
(e) A list of users provided with password access will be maintained by the Lead Centre(s)
for LRFMME and reviewed periodically by the CBS–CCl ET-OPSLS INFCOM/ET-OCPS, to
measure the degree of effective use and also to identify any changes in status of
eligible users, and determine further necessary follow-up.
APPENDIX 2.2.19. ACCESS TO DATA AND VISUALIZATION PRODUCTS HELD BY THE
LEAD CENTRE(S) FOR ANNUAL TO DECADAL CLIMATE PREDICTION

(a)

Access to data from the Lead Centre(s) for ADCP websites will be password-protected;
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(b)

Digital data will be redistributed only in cases where the contributing centre data
policy allows it. In other cases, requests for contributing centre output should be
referred to the relevant contributing centre;

(c)

Contributing centres, RCCs, NMHSs and institutions coordinating RCOFs are eligible for
password-protected access to information held and produced by the Lead Centre(s) for
ADCP;

(d)

Institutions other than those identified in (c) above may also request access to Lead
Centre(s) for ADCP products. These institutions, including research centres, may not
use Lead Centre(s) for ADCP products to generate and display/disseminate
independent products for operational forecasting. These institutions must agree with
these restrictions to be eligible for access. Prior to access being granted to an
applicant institution, the Lead Centre(s) for ADCP will refer the application to the CBS–
CCl IPET-OPSLS INFCOM/ET-OCPS through the WMO Secretariat for final consultation
and review. Decisions to allow access must be unanimous. The Lead Centre(s) will be
informed by the WMO Secretariat of such new users accepted for access;

(e)

A list of users provided with password access will be maintained by the Lead Centre
for ADCP and reviewed periodically by the CBS–CCl IPET-OPSLS INFCOM/ET-OCPS, to
measure the degree of effective use and also to identify any changes in status of
eligible users, and determine further necessary follow-up.

APPENDIX 2.2.22. ACTIVATION OF THE SUPPORT FOR NUCLEAR EMERGENCY
RESPONSE AND STANDARDS IN THE PROVISION OF INTERNATIONAL SERVICES BY
REGIONAL SPECIALIZED METEOROLOGICAL CENTRES
Notification of WMO
Within the framework of the Convention on Early Notification of a Nuclear Accident, IAEA
informs the WMO Secretariat and the Data Collection or Production Centre (DCPC) of
Regional Telecommunication Hub (RTH) Offenbach (Germany) of the status of the
emergency. If needed, IAEA will request support from the WMO RSMCs. Beginning with a
site area emergency, the DCPC of RTH Offenbach will disseminate the EMERCON messages
on the Global Telecommunication System (GTS) and WIS in the form of an alphanumeric
bulletin in plain-text English language under the abbreviated heading WNXX01 IAEA for
global distribution to the NMCs and RSMCs (see also the Manual on the Global
Telecommunication System (WMO-No. 386) and the Manual on the WMO Information
System (WMO-No. 1060) for details on the dissemination of the EMERCON messages).
When IAEA no longer requires WMO RSMC support, IAEA will send an EMERCON termination
message to the RSMCs, the WMO Secretariat and the DCPC of RTH Offenbach. The DCPC of
RTH Offenbach will disseminate the EMERCON termination message on the GTS and WIS in
the form of an alphanumeric bulletin in plain-text English language under the abbreviated
heading WNXX01 IAEA for global distribution to the NMCs and RSMCs.
Regional arrangements
The RSMCs designated by WMO for the provision of ATDM products for nuclear
environmental emergency response shall:
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(a)

Provide products only when either the delegated authority 55 of any country in the
RSMC region of responsibility or IAEA requests RSMC support. Upon receipt of a
request from the delegated authority56 or from IAEA, the RSMC shall provide basic
information to the NHMS NMHS of that country or to IAEA, respectively. If multiple
requests are received, highest priority shall be given to IAEA requests;

(b)

Upon receipt of a first request for products related to a nuclear incident and in the
absence of a prior notification by IAEA, inform the WMO Secretariat, all designated
RSMCs and IAEA of the request;

(c)

For an IAEA request “all RSMCs generate products and distribute with their region(s)”,
(lead RSMCs only) distribute the basic products to IAEA, and (all RSMCs) distribute to
all NMHS operational contact points in their region(s) of responsibility 57 and WMO; for
a request for support from a delegated authority and without a request by IAEA, basic
information provided to the NMHS operational contact point of the requesting country
shall not be disclosed to the public in that country nor distributed by RSMCs to other
NMHS operational contact points;

(d)

Provide, on request, support and advice to the IAEA and WMO Secretariats in the
preparation of public and media statements; the WMO Secretariat informs relevant
NMHSs of the public and media statements beforehand, when necessary;

(e)

Determine the standard set of basic products and the method of delivery in
consultation with users and IAEA;

(f)

Provide product interpretation guidelines to users;

(g)

Provide support and technology transfer to national and regional meteorological
centres that want to become designated RSMCs;

(h)

Make arrangements to provide backup services; these shall normally be between the
designated centres in a region. Interim arrangements shall be made by centres in
regions with a single designated RSMC;

(i)

Provide a joint response, which means that the collaborating RSMCs shall immediately
inform one another of any request received; initially all centres within the region shall
produce and send the basic set of products (charts) independently and then move
rapidly towards providing fully coordinated responses and services for the duration of
the response;

(j)

Following the initial response, develop, provide and update as required, a joint
statement to describe a synopsis of the current and forecast meteorological conditions
over the area of concern, and the results from the transport models, their differences
and similarities and how they apply to the event.

The person authorized by the Permanent Representative of the country to request RSMC support.
The RSMC products will be provided to the NMHS operational contact point designated by the Permanent
Representative.
57
The basic information will normally be provided by the NMHS to the IAEA national contact point and to other
agencies as needed based on the specific arrangements defined within the State as discussed in the paragraph on
National Arrangements.
55
56
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Global arrangements
Until such time as new RSMCs have been designated, it is proposed that RA VI-designated
RSMCs be responsible for providing services for radiological emergencies to RA I; RA IVdesignated RSMCs be responsible for providing services to RA III; and the RA V-designated
RSMC, in collaboration with RA IV-designated RSMCs, be responsible for providing services
to RA V and the Antarctic.
National arrangements
The regional and global arrangements are designed to respect the authority of a State with
regards to information flow within its boundaries. The NMHSs receiving the RSMC products
should determine to which agencies or authorities they should be distributed, based on the
arrangements within their State. The ATDM products and relevant information provided by
the RSMCs are to be made available to NMHSs to help them assist nuclear agencies and
authorities within their State with the interpretation of meteorological and ATDM products.
Standards in the provision of international services by Regional Specialized
Meteorological Centres for nuclear emergency response activities
The delegated authority requests support from RSMCs for ATDM products by using the form
entitled “Environmental Emergency Response Alert Request for WMO RSMC Support by
Delegated Authority” (Appendix 2.2.26). The delegated authority then sends the completed
form to the RSMCs as per the regional and global arrangements and ensures receipt of the
form by phone. This will initiate a joint response from the RSMCs in their region of
responsibility.
The IAEA requests support from WMO RSMCs for ATDM products by using the form agreed
between WMO and IAEA entitled “Environmental Emergency Response Request for WMO
RSMC Support by IAEA” (Appendix 2.2.26). The IAEA then sends the completed form by
email (preferred) or by fax, to the RSMCs as per the regional and global arrangements and
ensures receipt of the form by phone. The lead RSMCs shall confirm receipt of IAEA
request by email (preferred) or by fax to IAEA. This will initiate a joint response from
the RSMCs in their region of responsibility. An information copy of its request form is sent
by IAEA by email (preferred) or by fax to the DCPC of RTH Offenbach. When the lead
RSMCs’ products become available, the lead RSMCs shall send an announcement to
IAEA stating that their respective products are available and where they can be
found (RSMC dedicated website), by email (preferred) or by fax.
The designated RSMCs shall implement agreed standard procedures and products by:
(a)

The provision of the standard set of basic products (see Appendix 2.2.23) within two
to three hours of reception of a request and according to the general rules for
displaying results;

(b)

The adoption of the forecast periods (see Appendix 2.2.23) for the numerical
calculations;

(c)

The adoption of a joint response approach (paragraphs (i) and (j) of the regional
arrangements, above);

(d)

The adoption of the general rules for displaying results.
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The RSMCs will distribute their standard products to the NMHS operational contact points by
email and retrieval from RSMC password-protected designated web pages. Standard
products in the International Telecommunication Union Telecommunication Standardization
Sector (ITU-T) T.4 format suitable for both group three facsimile machines and transmission
on parts of WIS will be maintained by exception and only if requested by the NMHS
operational contact point. The RSMC may also make use of other appropriate technologies.
APPENDIX 2.2.26. REQUEST FORM TO ACTIVATE REGIONAL SPECIALIZED
METEOROLOGICAL CENTRE SUPPORT (NUCLEAR)
ENVIRONMENTAL EMERGENCY RESPONSE REQUEST FOR WMO RSMC SUPPORT BY
IAEA
The IAEA sends the completed form by fax to all RSMCs and RTH Offenbach. At the same
time the IAEA calls the 'Lead' RSMCs (selected on the form) to ensure receipt of this form.
Date/time of request: yyyy-MM-dd/HH:mm (UTC)
STATUS: □ EMERGENCY
□ EXERCISE
REQUESTED RSMCs: (indicate the lead RSMCs by a checkmark below)
□ EXETER
□ TOULOUSE
□ OFFENBACH □ VIENNA
□ MONTREAL □ WASHINGTON
□ BEIJING
□ TOKYO
□ OBNINSK
□ MELBOURNE
□ RTH Offenbach
SENDER’S NAME: INTERNATIONAL ATOMIC ENERGY AGENCY
COMMUNICATION DETAILS:
Tel.: +413 1 2600 22023
Use to confirm receipt of request
Fax: +43 1 26007 29309
Use to confirm receipt of request
E-mail: iec23@iaea.org
Use to confirm receipt of request
NAME OF RELEASE SITE AND COUNTRY: ………………………………………………………..……………………………………..(facility and place)
GEOGRAPHICAL LOCATION OF RELEASE:
(MUST BE COMPLETED)
- Decimal degrees
□N
□S
- Decimal degrees
□E
□W
DECLARED EMERGENCY CLASS:
□ NONE
□ Other, specify: ………………………………………………………………………………………………………………….…
ACTION REQUIRED:
□
NONE
□
GO ON STANDBY (request for products or for assistance on weather conditions is to be expected)
□
LEAD RSMCs ONLY GENERATE PRODUCTS AND SEND TO IAEA ONLY
□
ALL RSMCs GENERATE PRODUCTS AND DISTRIBUTE WITHIN THEIR REGIONS
□
OTHER ACTION: ………………………………………………………………………………………………………………………
(essential accident information for model simulation – if not available, model will execute with standard default values)
RELEASE CHARACTERISTICS:
START OF RELEASE: Date/time: /
(UTC)
DURATION:
(hours) or END OF RELEASE: Date/time:
(UTC)
RADIONUCLIDE SPECIES:………………………………………………………………………………………………………………………
TOTAL RELEASE QUANTITY:……………………………………………………………………………………………..……………………(Becquerel)
OR POLLUTANT RELEASE RATE: ………………………………….……………………………………………………..………. (Becquerel/hour)
EFFECTIVE HEIGHT OF RELEASE: □ Surface
or
□ release height:
base:
(m),
top:
(m)

(helpful information for improved simulation)
SITE ELEVATION:………………………….(m)
LOCAL METEOROLOGICAL CONDITIONS NEAR ACCIDENT:……………………………………………………………………
(wind speed and direction/weather/cloudiness, etc.)
OTHER INFORMATION: ……………………………………………………………………………………………………………………….
(nature of accident, cause fire, explosion, controlled release, foreseeable development, normal activity, projected conditions,
etc.)
(to be completed by RSMC)
Date/time of receipt of request:………………………………………………………………………………………………..(UTC)
FOR LEAD RSMC(s) ONLY
DATE/TIME OF RETURN CONFIRMATION OF RECEIPT:………………………………………………………………..(UTC)
NOTE: All times in UTC.
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APPENDIX 2.2.34. STANDARDIZED VERIFICATION OF DETERMINISTIC NUMERICAL
WEATHER PREDICTION PRODUCTS
1.

INTRODUCTION

This appendix presents detailed procedures for the production and exchange of a standard
set of verification scores for deterministic NWP forecasts produced by GDPFS centres. The
goal is to provide consistent verification information on the NWP products of GDPFSparticipating centres for forecasters in the NMHSs and to help the GDPFS centres compare
and improve their forecasts. Scores will be exchanged between the participating Producing
Centres via the Lead Centre(s) for DNV. The Lead Centre functions, as described in 2.2.3.1,
include creating and maintaining a website for DNV (http://apps.ecmwf.int/wmolcdnv/)
information so that potential users will benefit from a consistent presentation of results.
The term “deterministic NWP” refers to single integrations of NWP models providing
products defining single future states of the atmosphere (as distinct from EPSs, where
multiple integrations provide a range of future states).
The standardized verification should provide key relevant information appropriate to the
state of the art in NWP, while being as simple and as easy to implement as possible, and
ensuring a consistent implementation across participating centres.
The mathematical formulation of the scores is documented on the Lead Centre(s) for DNV
website(s), together with supplementary information on score calculation, the observational
and climate datasets to be used for verification, and procedures for submitting scores.
2.

VERIFICATION STATISTICS

The following sections define two sets of verification statistics. A mandatory set shall be
provided by all participating centres. The procedures for upper-airfields and for surface
fields are different and are presented separately. The detailed procedures are required to
ensure it is possible to compare results from the different participating centres in a
scientifically valid manner.
A set of additional recommended statistics is also defined that all centres should provide if
possible.
3.

EXCHANGE OF SCORES

Each centre shall provide scores monthly to the Lead Centre(s) for DNV. Details of
the procedure and the required format for the data are provided on the website(s) of the
Lead Centre(s). All scores for all forecasts verified within a month shall be provided
as soon as possible after the end of that month.
4.

DOCUMENTATION

Participating centres shall provide to the Lead Centre(s) for DNV information on their
implementation of the standardized verification system annually, shall confirm to the Lead
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Centre(s) any changes to the implementation (including the annual change of station list for
upper-air verification, changes in additional statistics), and shall inform the Lead Centre(s)
of changes in their NWP model.

5.

STANDARDIZED VERIFICATION OF UPPER-AIRFIELDS

5.1

Parameters

Extra-tropics:
–

Mandatory:
–
–
–
–

–

MSLP (verification against analysis only);
Geopotential height at 850, 500 and 250 hPa;
Temperature at 850, 500 and 250 hPa;
Wind at 850, 500 and 250 hPa.

Additional recommended:
–
–

Geopotential height, temperature, wind at 100 hPa;
Relative humidity at 700 hPa.

Tropics:
–

Mandatory:

–

–
Geopotential height at 850 and 250 hPa;
–
Temperature at 850 and 250 hPa;
–
Wind at 850 and 250 hPa.
Additional recommended:
–

5.2

Relative humidity at 700 hPa.
Forecast times

Scores shall be computed daily for forecasts initialized at 0000 UTC and 1200 UTC
separately. For those centres not running forecasts from either 0000 UTC or 1200 UTC,
scores shall be provided for forecasts initiated at other times and must be labelled as such.
5.3

Forecast steps

Mandatory: Forecast steps 24, 48, 72, … 240 hours or end of forecast;
Additional recommended: 12-hourly throughout forecast (12, 24, 36 h, …).
5.4

Areas

Northern hemisphere extra-tropics

90°N–20°N, inclusive, all longitudes

Southern hemisphere extra-tropics

90°S–20°S, inclusive, all longitudes

Tropics

20°N–20°S, inclusive, all longitudes
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North America

25°N–60°N 50°W–145°W

Europe/North Africa

25°N–70°N 10°W–28°E

Asia

25°N–65°N 60°E–145°E

Australia/New Zealand

10°S–55°S 90°E–180°E

Northern polar region

90°N–60°N, inclusive, all longitudes

Southern polar region

90°S–60°S, inclusive, all longitudes

Verification against analyses for grid points within each area includes points on the
boundary.
5.5

Verification against analyses
Grid and interpolation

All parameters shall be verified against the centre’s own analysis on a regular
1.5° x 1.5° grid.
In selecting the verification grid, consideration has been given to the variety of resolutions
of current global NWP models, the resolved scales of models (several grid lengths), the
resolution of the available climatologies, the potential to monitor long-term trends in
performance (including earlier, lower-resolution forecasts), and computational efficiency.
Interpolation of higher-resolution model fields to the verification grid shall be performed to
retain features at the scale of the verification grid but not to introduce any additional
smoothing. The following procedures shall be used:
–

Spectral fields: Truncate to equivalent spectral resolution (T120) for the verification
grid;

–

Grid point fields: Use area weighting to interpolate to the verification grid.

For scores requiring a climatology, the climatology is made available via the Lead Centre(s)
for DNV website(s) on the verification grid and needs no further interpolation.
5.6

Verification against observations

5.6.1

Observations

All parameters defined in section 5.1, above, except MSLP, shall be verified against
a common set of radiosondes. The list of radiosonde observations for each area is
updated annually by the CBS Lead Centre(s) for radiosonde monitoring. The data from the
chosen stations must be available to all the centres, be of sufficient quality, and be available
on a regular basis. Consultation with all centres (usually by email) is desirable before
establishing the final list. The current list is available via the website(s) of the Lead
Centre(s) for DNV. The Lead Centre(s) shall contact all participating centres when
the new list is available and inform them of the date from which the new list shall
be used.
The observations used for verification shall be screened to exclude those with large errors.
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In order to do this, it is recommended that centres exclude values rejected by their
objective analysis. Moreover, centres which apply a correction to the observations received
on the GTS to remove biases (for example, radiation correction) should use the corrected
observations to compute verification statistics. Whenever possible, these correction
procedures should be documented (for example, by reference to a technical report or
journal paper).
5.6.2

Interpolation

Verification shall be made using the nearest native model grid point to the observation
location.
5.6.3

Areas

The nine networks used in verification against radiosondes consist of radiosonde stations
located in the geographical areas indicated in section 5.4, above.
The list of radiosonde stations to be used for each area is updated annually by the Lead
Centre(s) for radiosonde monitoring (see section 5.6.1).
5.6.4

Scores for individual stations

It is recommended that, in addition to the areas listed in section 5.4, scores against
observations should be computed for each station individually. The exchange of scores over
areas is to be phased out over time.
5.7

Scores

The mathematical formulation of the scores is documented on the Lead Centre(s) for DNV
website(s), together with supplementary information on score calculation.
5.8

Climatology

To ensure consistency between results from different centres, a common climatology shall
be used for those scores requiring a climatology. All centres shall use the climatology
provided via the Lead Centre(s) for DNV website.
A daily climatology of upper-air parameters is available for both 0000 and 1200 UTC. This
provides an up-to-date estimate of climate characteristics for each day of the year,
including climate mean, standard deviation and selected quantiles of the climate
distribution. These latter statistics are required for the CBS standardized verification of EPS
forecasts.
The data are made available in GRIB format. Information on access to the data and further
documentation is provided on the Lead Centre(s) for DNV website.
5.9

Monthly and annual averaged scores

Where average scores are required over a defined period, the averaging shall be made
using the following procedures:
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Linear scores (mean error, mean absolute error) – mean;
Non-linear scores shall be transformed to appropriate linear measure for averaging:
Mean of mean square error (MSE);
Z-transform for correlation.

For a defined period, the average shall be computed over all forecasts verified during the
period. Averages shall be computed separately for forecasts initiated at 0000 and 1200 UTC
and both sets of average values provided.
Annual averages of the daily scores are included in the yearly Technical Progress Report on
the Global Data-processing and Forecasting System
(https://www.wmo.int/pages/prog/www/DPFS/GDPFS-Progress-Reports.html
https://community.wmo.int/activity-areas/global-data-processing-and-forecasting-systemgdpfs – GDPFS and NWP Annual Progress Reports). These statistics are for the 24, 72- and
120-hour forecasts and include the RMS vector wind error at 850 (tropics area only) and
250 hPa (all areas), as well as the RMS error of geopotential heights at 500 hPa (all the
areas except for tropics). A table of the number of observations per month should also be
part of the yearly report.
5.10

Confidence intervals

Bootstrapping*: This will be performed by the Lead Centre(s) for DNV if daily scores are
provided.
*Note: Introduction
Any verification score must be regarded as a sample estimate of the “true” value for an
infinitely large verification data set. There is, therefore, some uncertainty associated with
the score’s value, especially when the sample size is small or the data are not independent.
Some estimate of uncertainty (confidence intervals) must be used to set bounds on the
expected value of the verification score. This also helps to assess whether differences
between competing forecast systems are statistically significant. Typically, confidence
intervals of 5% and 95% are used.
Suggested method to calculate the confidence intervals
Mathematical formulae are available for computing confidence intervals (CIs) for
distributions that are binomial or normal. In general, most verification scores cannot be
expected to satisfy these assumptions. Moreover, the verification samples are often spatially
and temporally correlated, especially at longer forecast ranges. A non-parametric method
such as the block bootstrap method handles spatially or temporally correlated data.
As described in Candille et al. (2007), a bootstrap technique for computing CIs involves
recomputing scores numerous times after randomly extracting samples from the data set
and then replacing them, again randomly, from the original data set. The correlation
between forecasts on subsequent days is accounted for by extracting and replacing blocks
of samples from the data set, rather than individual samples. Based on a calculation of the
autocorrelation between forecasts on subsequent days, it is concluded that blocks of three
days may be used to calculate the 5% and 95% confidence intervals.
References
Candille, G., C. Côté, P.L. Houtekamer and G. Pellerin, 2007: Verification of an ensemble
prediction system against observations. Monthly Weather Review, 135:2688–2699.
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World Meteorological Organization, 2008: Recommendations for the Verification and
Intercomparison of QPFS and PQPFS from Operational NWP Models (WMO/TD-No. 1485).
Revision 2. Geneva.
6.

STANDARDIZED VERIFICATION OF SURFACE FIELDS

6.1

Parameters and units

Mandatory:
–

2-metre temperature

K

–

10-metre wind speed

m s–1

–

10-metre wind direction

deg

–

24-hour precipitation

mm

Additional recommended:
–

Total cloud cover

0–1 (convert to oktas for contingency tables)

–

6-hour precipitation

Mmm

–

2-metre relative humidity

%

–

2-metre dewpoint

K

For two-metre temperature, a simple height correction between model altitude
and station elevation shall be applied using a constant lapse rate of 0.0065 K m-11
. For two-metre dewpoint an analogous height correction shall be applied using a
constant lapse rate of 0.0012 K m-1-1. This approximates the dewpoint lapse rate in an
atmosphere with a temperature lapse rate of 0.0065 K m–1 and constant specific humidity.
6.2

Forecast times

Scores shall be computed daily for forecasts initialized at 0000 and 1200 UTC
separately. For those centres not running forecasts from either 0000 or 1200 UTC, scores
may be provided for forecasts initiated at other times and must be labelled as such.
6.3

Forecast steps

Mandatory forecast steps shall be:
–
–

Every six hours up to T+72; 12-hourly up to T+240 or end of the forecast;
For 24-hour precipitation: 24-hourly up to T+240 or end of the forecast.

Additional recommended:
–

Every three hours up to T+72; 6-hourly up to T+240 or end of the forecast (for
improved representation of diurnal cycle);
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For six-hour precipitation: six-hourly up to T+240 or end of the forecast.
Grid and interpolation

Verification shall be based on the native model grid using the grid point nearest to the
observation location.
6.5

Observations

Verification shall be carried out for synoptic surface observation code (SYNOP)
surface stations distributed via the GTS. Each participating centre shall aim to
include as many stations as possible to ensure good global coverage. The list of
stations used in the verification is allowed to differ between centres. This is made possible
by the fact that scores for individual stations shall be exchanged.
Centres are encouraged to make use of the quality control procedures available to them to
reduce the effect of observation errors on scores. This includes removal of occasional
unphysical values as well as data at individual stations that have been systematically
rejected over a certain time period. Whenever possible, the quality control procedures
should be documented (for example, by reference to a technical report or journal paper).
6.6

Scores

Scores shall be computed for each station individually. A station for which scores are
computed shall have at least 90% data availability during the verification period.
For 2-metre temperature, 2-metre relative humidity, 2-metre dewpoint, 10-metre wind
speed, 10-metre wind direction, and total cloud cover, the following error scores shall be
computed:
–
–
–

Mean error;
Mean absolute error;
RMSE.

Ten-metre wind direction is verified only when the observed wind speed is 3 m s–1. For
10-metre wind direction, the equivalence of 360° and 0° needs to be taken into account
(cyclic continuation).
For 10-metre wind speed, precipitation and total cloud cover, contingency tables for the
following thresholds shall be provided:
–
–
–
–

10-metre wind speed:
24-hour precipitation:
6-hour precipitation:
Total cloud cover:

5, 10 and 15 m s–1;
1, 10 and 50 mm;
1, 5 and 25 mm;
2 and 7 oktas.

For total cloud cover, the model output should be rounded to the nearest okta prior to
verification (for the contingency tables only).
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Error scores shall be reported with a precision of at least four significant digits, for example,
3.142 for an error of π. In the contingency tables, absolute number of counts shall be given
rather than relative frequencies so that the sample size can be derived.
The contingency tables for each parameter shall contain all thresholds given
above. The mathematical formulation of the scores is documented on the Lead Centre(s)
for DNV website(s), together with supplementary information on score calculation.
6.7

Temporal and spatial aggregation

For any given one-month period, error scores and contingency tables are computed for each
station individually. This forms the basis for aggregation by users of the exchanged
verification data, both in time and space. For a defined period, the average shall be
computed over all forecasts verified during the period.
Spatial aggregation is not part of the exchange, and is left to user discretion. Exchanging
scores in this way allows forecast users to obtain detailed information on model
performance for individual stations. It also ensures a high-level of transparency and
flexibility for model intercomparison studies. Furthermore, it removes the requirement of
coordinating, circulating and updating whitelists of surface stations for verification. For
model intercomparison studies the intersection of the different sets of stations used by
global modelling centres would be used for comparison (“smallest common denominator”).
If users would like to aggregate the exchanged scores, they can refer to the Lead Centre(s)
for DNV website(s), which provides guidelines for the choice of aggregation areas.
Compared to upper-air verification, more emphasis needs to be put on aggregating over
climatologically relatively homogeneous areas (since absolute thresholds are used for the
contingency tables).

APPENDIX 2.2.37. STANDARDIZED VERIFICATION OF WAVE FORECASTS
1.

Introduction

This appendix presents detailed procedures for the generation of a standard set of
verification scores for wave forecasts produced by the Lead Centre(s) for WFV, based on
gridded wave forecast fields provided by JCOMM-participating centres WMO designated
centres endorsed by SERCOM/SC-MMO. The goal is to provide consistent verification
information on the wave forecast products from different centres for forecasters in the
ocean forecast services and to help JCOMM-participating centres WMO designated centres
endorsed by SERCOM/SC-MMO compare and improve their forecasts. The Lead Centre
functions, as described in 2.2.3.4, include creating and maintaining a website for wave
verification information, so that potential users will benefit from a consistent presentation of
the results.
The standardized verification should provide key relevant information appropriate to the
state of the art in wave forecasting, ensuring a consistent verification methodology applied
to forecasts from different JCOMM-participating centres WMO designated centres endorsed
by SERCOM/SC-MMO, and the use of a common set of observations.
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Parameters

Atmospheric forcing:
–

10-metre wind speed u and v components (10-metre u, 10-metre v).

Wave fields:
–
–
–
–
3.

Significant wave height;
Peak period;
Mean wave period based on the second moment of the frequency spectrum;
Mean wave direction.
Forecast times

If available, forecasts from 0000, 0600, 1200 and 1800 UTC should be provided.
4.

Forecast steps

In as fine temporal granularity as available but at least every six hours to the end of the
forecast range.
5.

Verifying observations

Forecasts of the above parameters will be evaluated against in situ observations from buoys
and platforms available at the Lead Centre(s) for WFV. If additional in situ observations
become available over time they will be added following a careful selection and quality
control. JCOMM-participating centres WMO designated centres endorsed by SERCOM/SCMMO are encouraged to promote the exchange of in situ wind and wave observations.
6.

Interpolation

Verification shall be made using the nearest native model ocean grid point to the
observation location.
7.

Scores

The following scores shall be calculated for all parameters against observations:
–
–
–
–
–
–
8.

Mean error;
RMSE;
Error standard deviation;
Scatter index (error standard deviation normalized by observed mean);
Symmetric slope (variance ratio);
Quantile-quantile plots.
Exchange of forecast fields

Each JCOMM-participating centre WMO designated centre endorsed by SERCOM/SCMMO shall provide fields to the Lead Centre(s) for WFV on a regular latitude–
longitude grid at the resolution that best matches the native resolution of the
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direct model output. Details of the procedure and the required format for the data are
provided on the website(s) of the Lead Centre(s) for WFV.
9.

Documentation

Information shall be provided by JCOMM-participating centres WMO designated centres
endorsed by SERCOM/SC-MMO to the Lead Centre(s) for WFV on any changes to the
production of exchanged forecast fields and changes in their wave forecast systems.

PART III. CURRENT DESIGNATED GLOBAL DATA-PROCESSING AND FORECASTING
SYSTEM CENTRES
LOCATION OF WORLD METEOROLOGICAL CENTRES, AND REGIONAL SPECIALIZED
METEOROLOGICAL CENTRES WITH GEOGRAPHICAL SPECIALIZATION OR ACTIVITY
SPECIALIZATION
1.

The World Meteorological Centres are located in:
Beijing
ECMWF
Exeter
Melbourne (southern hemisphere only)
Montreal
Moscow
Offenbach
Tokyo
Washington

2.

The Regional Specialized Meteorological Centres with geographical
specialization are located in:
Algiers

Darwin

New Delhi

Brasilia

Jeddah

Tashkent

Buenos Aires

Melbourne

Tunis/Casablanca

Cairo

Miami

Broadened RSMC functions:
Offenbach – Provision of ultraviolet-index forecasts for Region VI (Europe)
3.

General purpose activities

Provision of global deterministic numerical weather prediction:
RSMC Beijing
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RSMC
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC

ECMWF
Exeter
Montreal
Moscow
Offenbach
Tokyo
Washington

Provision of limited-area deterministic numerical weather prediction:
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC

Khabarovsk
Moscow
Novosibirsk
Offenbach
Pretoria
Rome

Provision of global ensemble numerical weather prediction:
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC

Beijing
ECMWF
Exeter
Montreal
Moscow
Offenbach
Tokyo

Provision of limited-area ensemble numerical weather prediction:
RSMC Offenbach
RSMC Rome
Provision of nowcasting:
RSMC Hong Kong, China
RSMC Offenbach
RSMC Tokyo
Global Producing Centres for Long-range Prediction:
GPC Beijing

GPC Offenbach

GPC CPTEC (Brazil)

GPC Pretoria

GPC ECMWF

GPC Seoul

GPC Exeter

GPC Tokyo

GPC Melbourne

GPC Toulouse

GPC Montreal

GPC Washington

GPC Moscow
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Acronyms not previously defined: CPTEC – Centro de Previsão de Tempo e Estudos
Climáticos; ECMWF – European Centre for Medium-range Weather Forecasts.
Global Producing Centres for Annual to Decadal Climate Prediction:
GPC
GPC
GPC
GPC

Barcelona
Exeter
Montreal
Offenbach

4.

The Regional Specialized Meteorological Centres for specialized
activities are:

Tropical cyclone forecasting, including marine-related hazards:
RSMC
RSMC
RSMC
RSMC
RSMC
RSMC

Honolulu – Hurricane centre
La Réunion – Tropical cyclone centre
Nadi – Tropical cyclone centre
New Delhi – Tropical cyclone centre
Miami – Hurricane centre
Tokyo – Typhoon centre

Atmospheric sand and dust storm forecasting:
RSMC-ASDF Barcelona
RSMC-ASDF Beijing (RA II)
Atmospheric transport and dispersion modelling (for environmental emergency response
and/or backtracking) – Nuclear:
RSMC Beijing

RSMC Offenbach

RSMC Exeter

RSMC Tokyo

RSMC Melbourne

RSMC Toulouse

RSMC Montreal

RSMC Vienna (backtracking only)

RSMC Obninsk

RSMC Washington

Atmospheric transport and dispersion modelling (for environmental emergency response) –
Non-nuclear:
RSMC Montreal
RSMC Offenbach
RSMC Toulouse
Severe weather forecasting:
RSMC
RSMC
RSMC
RSMC

Dakar
Dar-es-Salam
Nairobi
Pretoria
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RSMC Wellington
Marine meteorological services:
RSMC Athens

RSMC Ottawa

RSMC Beijing

RSMC Pretoria

RSMC Buenos Aires

RSMC St Petersburg

RSMC Callao

RSMC Tokyo

RSMC Edmonton

RSMC Toulouse

RSMC Exeter

RSMC TromsØ

RSMC Karachi

RSMC Vacoas

RSMC La Réunion

RSMC Valparaiso

RSMC Melbourne

RSMC Vladivostok

RSMC Miami

RSMC Washington DC

RSMC New Delhi

RSMC Wellington

RSMC Niteroi

RSMC Winnipeg

Numerical ocean wave prediction:
RSMC
RSMC
RSMC
RSMC

Melbourne
Montreal
Tokyo
Toulouse

ICAO-designated Volcanic Ash Advisory Centres (VAACs) responsible for the provision of
volcano watch services for international air navigation:
–
–
–
–
–
–
–
–
–

VAAC
VAAC
VAAC
VAAC
VAAC
VAAC
VAAC
VAAC
VAAC

Anchorage
Buenos Aires (co-located with RSMC Buenos Aires)
Darwin (co-located with RSMC Melbourne)
London (co-located with RSMC Exeter)
Montreal (co-located with RSMC Montreal)
Tokyo (co-located with RSMC Tokyo)
Toulouse (co-located with RSMC Toulouse)
Washington (co-located with RSMC Washington)
Wellington (co-located with RSMC Wellington)

Regional climate prediction and monitoring:
RCC Africa hosted by the African Centre of Meteorological Applications for Development
(RA I)
RCC Beijing (RA II)
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RCC Caribbean hosted by the Caribbean Institute for Meteorology and Hydrology (RA
IV)
RCC Intergovernmental Authority on Development (IGAD) hosted by the IGAD Climate
Prediction and Applications Centre (RA I)
RCC Moscow (RA II)
RCC Network (RA VI): De Bilt node on climate data services, Offenbach node on
climate monitoring, and Toulouse and Moscow node on long-range forecasting
RCC Network Northern Africa (RA I)
RCC Network Southern South America (RA III)
RCC Pune (RA II)
RCC Tokyo (RA II)
RCC Washington (RA IV)
RCC Western South America hosted by the International Research Centre on El Niño
(RA III)
Notes:
1. RCC Moscow (RA II) – North Eurasian Climate Centre.
2. The RA VI RCC network consists of three nodes: (a) climate data services, led by the
Koninklijk Nederlands Meteorologisch Instituut (KNMI), Netherlands; (b) climate
monitoring, led by Deutscher Wetterdienst (DWD), Germany; (c) long-range forecasting,
jointly led by Météo-France and Roshydromet, Russian Federation. These Lead Centres
are fully responsible for discharging the mandatory functions of the RA VI RCC network,
with the support of the following contributing NMHSs:
–

RA VI RCC node on climate data services:
KNMI (lead), Météo-France, Országos Meteorológiai Szolgálat/Hungary,
Meteorologisk Institutt (met.no)/Norway, Republic Hydrometeorological Servise
(RHMS)/Serbia, Swedish Meteorological and Hydrological Institute/Sweden and the
Turkish State Meteorological Service (TSMS)/Turkey;

–

RA VI RCC node on climate monitoring:
DWD (lead), Armstatehydromet/Armenia, Météo-France, KNMI, RHMS and TSMS;

–

RA VI RCC node on long-range forecasting:
Météo-France and Roshydromet (joint leads), met.no, RHMS and TSMS;

–

Overall coordination:
DWD is responsible for the overall coordination.

Lead Centre for coordination of LRFMME:
Seoul and Washington (joint centre)
Lead Centre for coordination of ADCP:
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Exeter
5.

The Regional Specialized Meteorological Centres for non-real-time
coordination activities:

Lead Centre for coordination of DNV:
ECMWF
Lead Centre for coordination of EPS verification:
Tokyo
Lead Centre for coordination of LRF verification:
Melbourne and Montreal (joint centre)
Lead Centre for coordination of LRFMME:
Seoul and Washington (joint centre)
Lead Centre for coordination of ADCP:
Exeter
Lead Centre for coordination of wave forecast verification
ECMWF

Recommendation 18 (INFCOM-1)
WMO Unified Policy for the International Exchange of Earth System Data
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 55 (Cg-18) – Emerging data issues, Resolution 56 (Cg-18) – Data
policies and practices, Resolution 34 (Cg-18) – Global Basic Observing Network,
Decision 7 (EC-72) - WMO data policy,
Taking note of the outcome of the WMO Data Conference held in November 2020,
Noting Recommendation 2 (INFCOM-1) – Update of regulatory material related to the
establishment of the Global Basic Observing Network, Decision 17 (INFCOM-1) – Satellite
data requirements for global numerical weather prediction, Recommendation 11 (INFCOM1) – Amendments to the Technical Regulations, Volume I – General Meteorological
Standards and Recommended Practices (WMO-No. 49) Part I – The WMO Integrated Global
Observing System and to the Manual on the WMO Integrated Global Observing System
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(WMO-No. 1160), Recommendation 14 (INFCOM-1) – Update of the infrastructure-related
part of Technical Regulations, Volume III: Hydrology (WMO-No. 49),
Noting with appreciation the report provided by the Study Group on Data Issues and
Policy (SG-DIP) on the work undertaken during its review and update of WMO’s data policy,
Having examined the draft developed by SG-DIP of a proposed new “WMO Unified Policy
for the International Exchange of Earth System Data”,
Decides to develop an initial list of Earth system data to be exchanged as core data under
the new policy and to provide this list to the World Meteorological Congress along with the
draft WMO Unified Data Policy,
Further decides, in consultation with the Commission for Weather, Climate, Water and
Related Environmental Services and Applications (SERCOM) and other relevant WMO bodies,
to develop a process to maintain and update the list of Earth system data to be exchanged
as core data under the data policy, according to the further development of WMO regulatory
material,
Requests the Secretary-General to disseminate the “WMO Unified Policy for the
International Exchange of Earth System Data” to Members and to WMO partners and
stakeholders for their comments and suggestions,
Recommends to the Executive Council the consideration of the WMO Unified Policy for the
International Exchange of Earth System Data through the draft resolution provided in the
annex to this recommendation.

Annex to Recommendation 18 (INFCOM-1)
Draft Resolution ##/1 (Cg-Ext(2021))
WMO Unified Policy for the International Exchange of Earth System Data
THE WORLD METEOROLOGICAL CONGRESS,
Recalling:
(1)

Article 2 of the WMO Convention, which commits Members to facilitate worldwide
cooperation in the establishment of observing networks and to promote the exchange
of meteorological, hydrological and other geophysical observations,

(2)

Resolution 40 (Cg-XII) – WMO Policy and Practice for the Exchange of Meteorological
and Related Data and Products, including guidelines on relationships in commercial
meteorological activities, which inter alia reminds Members of the need to ensure
stable ongoing commitment of resources in order to meet their obligations under
Article 2, in the common interest of all nations,

(3)

Resolution 25 (Cg-XIII) – Exchange of Hydrological Data and Products,

448

INFRASTRUCTURE COMMISSION: ABRIDGED FINAL REPORT OF THE FIRST SESSION

(4)

Resolution 60 (Cg-17) – WMO policy for the International Exchange of Climate Data
and Products to Support the Implementation of the Global Framework for Climate
Services,

(5)

Resolution 80 (Cg-18) – Geneva Declaration-2019: Building Community for Weather,
Climate and Water Actions, which presents the WMO high-level policy for partnership
and engagement among the stakeholders from public, private, academic and civil
sectors,

(6)

The long-term goals and strategic objectives of the Organization as laid out in the
WMO Strategic Plan 2020–2023 (WMO-No. 1225) and Vision 2030, which require more
data from an ever-broadening range of disciplines and sources to be exchanged,

Recalling further:
(1)

Resolution 55 (Cg-18) – Emerging Data Issues, in which the Executive Council was
required to consider the recommendations of the Commission for Basic Systems-led
Review of Emerging Data Issues, and continue the evaluation of the emerging data
issues and their implications on Members and the weather enterprise as a whole,

(2)

Resolution 56 (Cg-18) – Data Policies and Practices, in which the Executive Council
was required to establish a process for the review of the WMO data policies and
practices expressed in Resolution 40 (Cg-XII) - WMO Policy and Practice for the
Exchange of Meteorological and Related Data and Products Including Guidelines on
Relationships in Commercial Meteorological Activities, Resolution 25 (Cg- XIII) Exchange of Hydrological Data and Products, and Resolution 60 (Cg-17) - WMO Policy
for the International Exchange of Climate Data and Products to Support the
Implementation of the Global Framework for Climate Services,

(3)

Decision 39 (EC-70) – Outcomes of the Fourteenth Session of the WMO Consultative
Meeting on High-level Policy on Satellite Matters, in which the Executive Council, by
recognizing that space-based observations are now playing and will continue to play a
critical role in the ability of all Members to deliver vital services to help save lives,
protect property and foster economic growth, thereby required that these observations
be addressed under policies for international data exchange,

(4)

Resolution 34 (Cg-18) – Global Basic Observing Network, which initiated design of a
Global Basic Observing Network to better meet the current and future observational
requirements for global numerical weather prediction and climate reanalysis,

Commending those Members and international organizations that have supported the
implementation of these data policies by providing access to and by broadening the volume
of essential data (as defined in Resolution 40 (Cg-XII) - WMO Policy and Practice for the
Exchange of Meteorological and Related Data and Products Including Guidelines on
Relationships in Commercial Meteorological Activities), available on a free and unrestricted
basis, and by providing additional data under fair and transparent conditions,

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION

449

Recognizing:
(1)

The key role of access to timely and reliable weather, climate, water and related
environmental data58 as a basis for informed decision-making at all levels to underpin
essential public services that help save lives, protect property and foster economic
prosperity,

(2)

That the overall economic benefits of the weather, climate, water and related
environmental services have grown by orders of magnitude over the last 25 years,
enabled by WMO’s data policies,

(3)

That the growing impact of and reliance on these services continues to increase our
dependence on weather, climate, water and related environmental data,

(4)

The critical role played by the output of global numerical prediction systems in
underpinning all weather, climate, water and related environmental products and
services, and thus the importance of broadening and enhancing the free and
unrestricted access to such output for all Members,

(5)

That these global prediction systems in turn depend on a continuous, robust and
reliable supply of observational input from all areas of the globe provided by both
surface- and space-based59 observing systems,

(6)

The need to take an integrated Earth-systems approach to monitoring and prediction,
and the critical dependence it places on data spanning all relevant components of the
Earth system and the interactions between them,60

(7)

The experience and lessons gained by WMO in the development and implementation of
Resolutions 40 (Cg-XII) and 25 (Cg-XIII) and 60(Cg-XVII),

Noting:
(1)

The UN Secretary-General Data Strategy for Action by Everyone, Everywhere, which
aims at better data-driven support to people and the planet,

(2)

The contribution of weather, climate, water and related environmental data and
services to implementation of the United Nations Sustainable Development Goals
(SDGs),

(3)

The Paris Agreement Under the United Nations Framework Convention on Climate
Change, which aims to strengthen the global response to the threat of climate change,
and which has increased Member and WMO responsibilities for climate observation
systems and research,

58

Environmental data here refers to data (observed and modelled variables) beyond those directly pertaining to
weather, climate or hydrology, in particular atmospheric composition, properties of the marine environment, the
land surface and the exosphere.
59
The term surface-based observing systems is taken to encompass all systems not deployed in space.
60
Earth system data here encompass data pertaining to weather, climate, hydrology, atmospheric composition,
oceans, cryosphere, and space weather. For further details on these domains and disciplines, see Annex 1. For a
precise definition of Earth system data, see Annex 4.
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(4)

The Sendai Declaration and Framework for Disaster Risk Reduction 2015–2030,

(5)

The endorsement by the Congress through Resolution 80 (Cg-18) - Geneva
Declaration-2019 (Cg-18): Building Community for Weather, Climate and Water
Actions, of an inclusive and collaborative approach among the public, private,
academic and civil sectors to promote, inter alia, innovative approaches and incentives
to enable fair and equitable access to data,

(6)

The increased significance of data and digital technologies in informing socioeconomic
policy development and decision-making,

(7)

Prevailing data policy trends under which many governments and international
organizations have already decided to provide access to all publicly funded data on a
full, open and free basis, having seen that open provision of data tends to maximize
their net contribution to the overall economy,

(8)

The need for WMO to help advance the ability of all Members to benefit from this free
and open data access, emerging technology, and the global trend towards a digital
economy,

(9)

The activities undertaken by the Coordination Group for Meteorological Satellites and
the Committee on Earth Observation Satellites to ensure a robust and continued
supply of critical satellite data for the benefit of all WMO Members,

Acknowledging:
(1)

The WMO long-term goal of closing the capacity gap on weather, climate, hydrological
and related environmental services among Members, including their ability to acquire
and benefit from the model data and derived products which are essential for the
critical mission of saving life and protecting property,

(2)

The need for all Members to contribute to maximizing the benefits of global modelling
products by participating more fully in the exchange of observational data on which
these products are based,

(3)

The importance of efficient investment in systems used for acquiring and exchanging
weather, climate, water and related environmental data, and of maximizing the
contribution of these data to supporting economic development, climate resilience and
environmental sustainability,

(4)

The significant expansion that has taken place since the adoption of Resolution 40
(Cg-XII) - WMO Policy and Practice for the Exchange of Meteorological and Related
Data and Products Including Guidelines on Relationships in Commercial Meteorological
Activities, in the number and diversity of providers of observations and other data
products including, in particular, a growing role played by private sector entities,

(5)

The critical role of research in fostering continuous improvement and innovation of
observing systems, products and services, and the importance of ensuring free and
unrestricted exchange of data between the research and the operational communities,

(6)

The crucial function of the Permanent Representatives to WMO and the role of
Hydrological Advisers in helping to maximize the societal impact of Earth system
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monitoring and prediction efforts, both through coordinating with all stakeholders from
the public, private and academic sectors in their States and Territories, and through
promoting relevant WMO activities, policies and standards 61,
(7)

The right of governments, having done their utmost to implement the decisions of
Congress, to, based on their national laws and policies, choose the manner by, and
the extent to which, they make data available domestically or for international
exchange, while still understanding that without reciprocity, international data
exchange cannot be sustained,

Having considered Recommendation 18 (INFCOM-1) – WMO Unified Policy for the
International Exchange of Earth System Data,
Agrees to have one unified data policy for all WMO domains and disciplines;
Decides that the scope of the data policy shall cover Earth system data exchanged among
Members under the auspices of the WMO Convention and decisions of the Congress, as
described in Annex 1 and Annex 4 of this resolution and specified in detail in the WMO
Technical Regulations;
Adopts the following policy on the international exchange of Earth system data:
As a fundamental principle of the World Meteorological Organization (WMO)
and in consonance with the expanding requirements for its scientific and
technical expertise, WMO commits itself to broadening and enhancing the free
and unrestricted62 international exchange of Earth system data;
Agrees further to maintain a two-tiered approach to the international provision and
exchange of Earth System data via the following practice 63:
(1)

Members shall provide on a free and unrestricted basis the core data that are
necessary for the provision of services in support of the protection of life and property
and for the well-being of all nations, at a minimum those data described in Annex 1 to
this resolution which are required to monitor and predict seamlessly and accurately
weather, climate, water and related environmental conditions;

(2)

Members should also provide the recommended data that are required to support
Earth system monitoring and prediction activities at the global, regional and national
levels and to further assist other Members with the provision of weather, climate,
water and related environmental services in their States and Territories. Conditions
may be placed on the use of recommended data;64

61

For guidance to Members regarding coordination of the implementation of this resolution, see Annex 2.
Guidelines for public-private sector engagement on Earth system data are provided in Annex 3.
62
“Free and unrestricted” defined in Annex 4.
63
The basis for the practice is that Earth system data required to fulfil Members’ commitments under the WMO
Convention and WMO strategic objectives are encompassed by the combination of core and recommended data
exchanged by Members and relevant international organizations.
64
“Conditions” may be applied by licensing agreements or other appropriate arrangements.
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Agrees also that Members should provide without charge access to all recommended data
exchanged under the auspices of WMO to public research and education communities, for
their non-commercial activities;
Encourages all users of Earth system data to honour reasonable requests for attribution of
input data wherever possible;
Urges Members to:
(1)

Undertake necessary actions to promote alignment of national policies and regulations
concerning Earth system data sharing and exchange, nationally and internationally,
with the policy promulgated through this resolution;

(2)

Provide full transparency on conditions of use and re-use when such conditions apply
to exchanges of recommended data;

(3)

Accommodate the need for users of recommended data to respect the conditions of
use set by the owners of the data, as this will help to facilitate access to the data;

(4)

Establish measures to facilitate stakeholders from all sectors both to make their data
available as needed, and to exchange data internationally, when emergencies and
natural hazards arise;

(5)

Build partnerships to enhance the exchange of Earth system data amongst national
and regional stakeholders in order to improve integration of data across disciplines
and domains, thereby helping to strengthen them all;

Requests the Executive Council to:
(1)

Oversee implementation of this resolution via appropriate mechanisms for continual
monitoring of compliance;

(2)

Keep the definitions of core and recommended data provided in Annex 1 under regular
review and propose updates as necessary;

Requests the Presidents of regional associations to support and monitor the
implementation of this resolution within their regions;
Requests the President of the Infrastructure Commission, in coordination with the
President of the Services Commission and the Chair of the Research Board to:
(1)

Provide draft technical regulations to support implementation of this resolution, to be
submitted to the World Meteorological Congress in 2023;

(2)

Develop a process for systematic and regular review of the types or domains of data
that fall within the established practice and categories of Earth system data, as
described in Annex 1, in order to meet both the changing needs of Members, the
changing availability of data, and the continued development of modelling capabilities;

(3)

Ensure that the regional associations are kept informed of initiatives related to the
implementation of this resolution and consulted on developments as necessary;
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Requests the President of the Services Commission, in coordination with the President of
the Infrastructure Commission, the Chair of the Research Board, and other relevant bodies,
to:
(1)

Initiate a process to review the emerging data requirements for risk- and impactbased warning and decision support systems;

(2)

Seek the engagement of concerned partners, i.e. international organizations/agencies
that are reliant on the provision of weather, climate, water and related environmental
services by Members on the further application and implementation of WMO’s unified
data policy;

Requests the Secretary-General to:
(1)

Establish, enact and publicize mechanisms to support implementation of this
resolution, including capacity development initiatives;

(2)

Enact a system to monitor and report on implementation of this resolution by
Members;

(3)

Strengthen effective coordination with relevant WMO partners and stakeholders on
matters related to data policy and practice and encourage them to adopt similar
policies and practices concerning the free and unrestricted exchange of their relevant
data in support of WMO programmes.

______
Annex 1: Discipline and Domain-Specific Practice for Core and Recommended Data
Annex 2: Guidelines to Members on Application of WMO Data Policy
Annex 3: Guidelines on the Application of Data Policy in Public-Private Engagement
Annex 4: Terms and Definitions
_______
Note: This resolution replaces: Resolution 40 (Cg-XII), Resolution 25 (Cg-XIII),
Resolution 60 (Cg-17), and Resolution 56 (Cg-18), which are no longer in force.

Annex 1 to draft Resolution ##/1 (Cg-Ext(2021))
Discipline and domain-specific practice for core and recommended data
Purpose
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This Annex lists the minimum set of core data that Members shall exchange on a free and
unrestricted basis to underpin the services they provide for the protection of life and
property and for the well-being of all nations.
In addition, it identifies certain recommended data that should also be exchanged by
Members to support Earth system monitoring and prediction efforts.

Evolving data issues: Earth system data is a rapidly expanding and evolving area, in terms
of sources, distribution, variables covered and technology. WMO provides relevant and
topical guidance in the Guidelines on Emerging Data Issues (WMO-No. 1239). These
guidelines will be reviewed and updated periodically, and over time the review may lead to
additional datatypes being included in this policy as either core or recommended data.

The scope of this Annex is data (as defined in Annex 4) characterizing the past, present and
future state of the Earth system, and it encompasses data exchanged in real-time or nearreal-time as well as from historical or archived sources.
The remainder of this Annex lists core and recommended data for the following Earth
system disciplines/domains:
1.

Weather

2.

Climate

3.

Hydrology

4.

Atmospheric Composition

5.

Cryosphere

6.

Oceans

7.

Space Weather

Each discipline/domain has its own categories and set of practices for core data, with
subcategories as appropriate, e.g. observations and derived products. These are
summarized below and categorized for ease of reference. Importantly, a successful
implementation of the Earth system monitoring and prediction approach will depend on all
categories as they are intimately linked.
1.

Weather-related data

This section lists observational and other data necessary to support weather monitoring and
prediction efforts of the WMO Members. Such data are generally exchanged in real or nearreal-time, depending on the specific application.
1.1
1.1.1

Core observational data:
Surface-based:
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Observations provided by the Global Basic Observing Network (GBON) and other
observational data, as specified in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160).
1.1.2 Space-based:
(a)

Satellite data required in order to ensure the performance and quality of
numerical weather prediction output, as agreed with Members operating
satellites or relevant satellite operators, and listed in the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160);

(b)

Satellite data required to support nowcasting applications including the
generation of warning and advisory products, as agreed with Members operating
satellites or relevant satellite operators, and listed in the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160).

1.2

1.3

Other core data:
(a)

Global analysis and prediction fields provided by global numerical weather
prediction (NWP) systems of designated producing centres of the Global Data
Processing and Forecasting System (GDPFS), as specified in the Manual on the
Global Data-processing and Forecasting System (WMO-No. 485);

(b)

Limited area analysis and prediction fields provided by NWP systems of
designated producing centres of the GDPFS, as specified in the Manual on the
Global Data-processing and Forecasting System (WMO-No. 485);

(c)

All watches, advisories and guidance products for public safety (protection of life
and property) issued by WMO mandated centres according to WMO Technical
Regulations.

Recommended data:
(a)

All available observations provided by the Regional Basic Observing Network
(RBON), which is further specified in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160);

(b)

All other watches, advisories, warnings and alerts for public safety (protection of
life and property) issued by Members’ designated warning and alerting
authorities, unless already shared under specific license or terms and conditions.
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2.

Climate

Note that some core climate data are covered under the weather, cryosphere, hydrology,
atmospheric composition and ocean sections. Core data includes current and historic time
series data needed to understand climate change, assess the associated impacts and risks
for lives, livelihoods, and property and support climate services. Data shall be made
available in a timely manner, with a tentative maximum delay of one year.
2.1

2.2

Core observational data:
(a)

Measurements provided by the GCOS Upper-Air Network (GUAN) and GCOS
Surface Network (GSN) stations (see also 1.1.1 (a));

(b)

Climate data as defined in the Manual on High-quality Global Data Management
Framework for Climate (WMO-No. 1238);

(c)

Essential Climate Variables (ECVs) as defined by the Global Climate Observing
System (GCOS) in the Manual on the WMO Integrated Global Observing System
(WMO-No. 1160) to the extent that the Member holds the data in a digital
archive.

Other core data:
Climate reanalysis fields provided by GDPFS centers, as listed in the Manual on
the Global Data-processing and Forecasting System (WMO-No. 485).

2.3

Recommended data:
Members should exchange all climate data defined in the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160) and encourage all data
holders to share their climate data.

3.

Hydrology

This section lists data, including (near) real-time data, historical time series and aggregated
data, that are fundamental to global knowledge of the hydrological cycle and essential to
the application of such knowledge to support and protect life and health; ensure economic
prosperity and well-being; and effectively manage resources through the undertaking of
operational hydrology.
3.1

Core observational data:
(a)

Observations from reference network stations, to be detailed in the global
hydrological observing network and subsequently specified and adopted into the
WMO Technical Regulations, Volume III, Hydrology (WMO-No. 49) and its
annexes;

(b)

All satellite data needed to ensure the performance and quality of hydrological
forecast and outlook, as agreed with Members operating satellites or relevant
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satellite operators and specified in the Manual on the WMO Integrated Global
Observing System (WMO-No. 1160).
3.2

Other core data:
Data from global and regional (large-basin or economic regions) hydrological
models and water-related climate reanalysis fields made accessible to users
through GDPFS centres, as specified in the Manual on the Global Data-processing
and Forecasting System (WMO-No. 485).

3.3

Recommended data:
(a)

All observations from hydrological observing stations required for users to fulfil
the routine functions of National Hydrological Services identified in the WMO
Technical Regulations, Volume III, Hydrology (WMO-No. 49);

(b)

Other data necessary for the understanding of the hydrological cycle and the
forecasting of streamflow or future water volumes in catchments at different
scales with a focus on the determination of the water balance of catchments,
groundwater dynamic, lakes, reservoirs or glaciers;

(c)

All advisories and warnings issued according to WMO Technical Regulations.

4.

Atmospheric composition

This section refers to the observing component of the Global Atmosphere Watch Programme
and other information on the chemical composition and related physical characteristics of
the atmosphere that are produced in all parts of the globe. These data support multiple
applications and are needed in order to reduce environmental risks to society, meet the
requirements of environmental conventions, strengthen capabilities to predict climate,
weather and air quality, and contribute to scientific assessments in support of
environmental policy. 65
4.1

65

Core observational data:
(a)

All observational data of atmospheric composition variables as defined in the
Manual on the WMO Integrated Global Observing System (WMO-No. 1160), in
particular in section 1.2.2. that refers to six focal areas: ozone, greenhouse
gases, reactive gases, aerosols, ultraviolet (UV) radiation and total atmospheric
deposition;

(b)

All watches, warnings, advisories and alerts for public safety (protection of life
and property) issued by Members’ designated warning and alerting authorities
according to WMO Technical Regulations.

Including obligations specified in the Paris Agreement to the United Framework Convention on Climate Change
(2015) and The Vienna Convention for the Protection of the Ozone Layer (1985).
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Recommended data:
(a)

All data listed under section 4.1 above for which the data originator is bound to
policies that require data licences;

(b)

Ancillary observational and modelling data of radionuclides and solar radiation as
they serve as tracers for atmospheric transport and/or ocean-landbioatmosphere exchange or influence chemical reactions in the atmosphere.

5.

Cryosphere

This section references those cryosphere monitoring data on snow, freshwater and sea ice,
glaciers and ice caps, permafrost and seasonally frozen ground, ice sheets, ice shelves and
icebergs that are necessary for specified applications.
5.1

Core observational data:

All relevant observations (in situ, and surface, airborne and satellite-based remote sensing)
of the cryosphere or processes affecting the cryosphere which are specified in:

5.2

5.3

(a)

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

(b)

The Manual on Marine Meteorological Services (WMO-No. 558);

(c)

The Technical Regulations, Volume III, Hydrology (WMO-No. 49);

(d)

The Manual on the High-quality Global Data Management Framework for Climate
(WMO-No. 1238).

Other core data:
(a)

All relevant cryospheric analysis, prediction, and climate reanalysis fields
provided by global NWP systems and other Global or Regional Processing Centres
operating under the auspices of the GDPFS, as defined in the Manual on the
Global Data-processing and Forecasting System (WMO-No. 485);

(b)

All watches, warnings, advisories and alerts for public safety (protection of life
and property) issued by Members’ designated warning and alerting authorities
according to WMO Technical Regulations.

Recommended data:
Other relevant cryosphere data not listed under 5.1 and 5.2.

6.

Ocean

This section lists in situ and remotely sensed observational data both in and above the
ocean and at the sea surface, from the open ocean to the coast, along with other data that
provide necessary input to ocean monitoring and prediction and for a variety of other Earth
system applications.
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Core observational data:
(a)

Marine meteorological and oceanographic observations, as defined in the Manual
on the WMO Integrated Global Observing System (WMO-No. 1160);

(b)

All other physical Global Ocean Observing System (GOOS) 66 Essential Ocean
Variables (EOVs) and physical ocean domain GCOS ECVs, some of which are
included in section 2, Climate, above made as part of a GOOS observational
network, programme or project, consistent with the Intergovernmental
Oceanographic Commission (IOC) Oceanographic Data Exchange Policy (IOC
Resolution XXII-6)

Other core data:
(a)

Ocean analysis and prediction fields provided by global NWP systems operating
under the auspices of the GDPFS, as defined in the Manual on the Global Dataprocessing and Forecasting System (WMO-No. 485);

(b)

All ocean reanalysis fields provided by the Global Processing Centres of the
GDPFS;

(c)

All watches, warnings, advisories and alerts for public safety (protection of life
and property) issued by Members’ designated warning and alerting authorities
according to WMO Technical Regulations.

Recommended data:
(a)

Physical GCOS ECV and GOOS EOV observations that have been collected
outside of designated GOOS activities;

(b)

All other observed biogeochemical and biological/ecosystems GCOS ECVs and
GOOS EOVs;

(c)

Observations of pH, chlorophyll-A, suspended particles and downwelling
irradiance which are fundamental to address significant scientific and societal
ocean/climate-related issues.
Space weather

This section references space weather data necessary (core) for provision of
the essential operational space weather services. It should be noted that space weather is
currently going through the process of being fully integrated into WMO Integrated Global

66

GOOS is co-sponsored by the Intergovernmental Oceanographic Commission of UNESCO, the World Meteorological
Organization, the United Nations Environment Programme and the
International Science Council. It is aligned with a Framework for Ocean Observing oriented to an Essential Ocean Variable
approach as per Strengthening and Streamlining GOOS (IOC Resolution XXVI-8).
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Observing System (WIGOS) and being specified in the related WMO documents in more
detail. Currently global and regional space weather services, requiring near-real-time
exchange of space weather surface-based and space-based observations, are operated on
bilateral and multilateral data exchange agreements between centres. However, as the
operational space weather services promptly evolve and are further established, the need
for globally coordinated exchange of space weather data will increase significantly in the
years to come. Three broad categories of data that need to be considered for such exchange
are:
7.1

Surface-based:
All observations required by operational Space Weather Centres providing
essential operational services, e.g. International Space Environment Service
(ISES) Regional Warning Centres, as detailed in the GBON, which will be further
specified in the Manual on the WMO Integrated Global Observing System (WMONo. 1160), as well as data presented in the WMO Statement of Guidance for
Space Weather;

7.2

Space-based:
All satellite data required for the performance and quality of essential operational
space weather services as agreed with Members operating satellites or relevant
satellite operators and reflected in the Coordination Group for Meteorological
Satellites (CGMS) Baseline, subsequently adopted into the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160), as well as data presented
in the WMO Statement of Guidance for Space Weather.

7.3

Other data:
(a)

Analysis and prediction fields provided by national operational space weather
services;

(b)

Advisories and warnings for public safety (protection of life and property)
provided by national operational space weather services.

Annex 2 to draft Resolution ##/1 (Cg-Ext(2021))
Guidelines to Members on the application of WMO Data Policy
1.

Purpose

1.1
The purpose of these guidelines is to help Members, especially through the
engagement of their National Meteorological and Hydrological Services (NMHSs) with other
national partners, to maximize the benefit obtained by their combined users from the free
and unrestricted exchange of Earth system data, as articulated in the WMO Data Policy.
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While the primary remit of WMO is international collaboration on meteorological and related
Earth system data, the national roles of many NMHSs are currently undergoing substantial
changes, and many WMO Members have requested guidance on how their NMHSs and
national partners should act with respect to their data within a larger national landscape of
Earth system monitoring and prediction.
1.2
This Annex draws from the Guide to the WMO Integrated Global Observing System,
(WMO-No. 1165) Chapter 7, where many aspects of national collaboration on observational
data in particular are discussed in more detail. Some of the key points are captured here for
ease of reference, and where appropriate expanded to also include other types of Earth
system data. (See Annex 4 for the definition of Earth system data.)
2.

Current context

2.1
Historically, WMO policy documents and regulatory material have not consistently
distinguished between WMO Members, which per the WMO Convention are States and
territories, and their NMHSs. In the early years of WMO’s existence, such a distinction would
have been unnecessary, since in most countries the NMHS would be not only the sole
national provider of both meteorological data and services, but therefore also the primary
national user of meteorological data.
2.2
Today, the issue of the national role and responsibilities of the NMHS has become
much more complex within many WMO Members. A typical NMHS is now not only
responsible for observing and predicting the weather, but also for a growing number of
other, closely related services and application areas. At the same time, the NMHS is also
often no longer alone within its national territory in undertaking weather observation and
prediction activities, and the same may be true for many of its other activity areas.
2.3
It is in the interest of NMHSs to partner with these other operators, which may
include different government agencies operating under various ministries, private
companies, non-profit organizations, or even private citizens, in order to be able to base
their services on the most comprehensive observational data set possible. This requires
technical issues related to data quality, data formats, communication lines and data
repositories to be resolved and agreements regarding data policy to be concluded. It is also
clearly in the interest of potential collaboration partners to gain free and unrestricted access
to Earth system monitoring and prediction data generated by the NMHSs, and in the interest
of the Member to minimize duplication and maximize efficiency in the operation of national
infrastructure.
2.4
The potential of using national data partnerships as leverage to improve efficiency
and effectiveness is well recognized in the context of WIGOS. For example, the Vision for the
WMO Integrated Global Observing System in 2040 (WMO-No. 1243) strongly promotes the
integration of Members’ observations, whether they come from the NMHS or partner
institutions.
3.

Guiding principles and recommendations for national collaboration on
Earth system data
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3.1
The drive for increased national collaboration on Earth system data is similar in
nature to the driver for international exchange of data, and it can be articulated simply as
follows: “Data sharing creates mutual benefits for all stakeholders”.
3.2
Over the last two or three decades, Earth system data have become uniformly
recognized as potentially being very valuable economically. More recently, various national
and international economic analyses have demonstrated that the highest economic impact of
Earth system data is obtained with free and open data policies, with the benefits of sharing
all available Earth system data found to far outweigh the costs. These costs are represented
by the loss of prospective revenue from selling the data to users willing and able to pay for
them.
3.3
The sustainability of the basic infrastructure for data collection, processing and
dissemination should be considered the responsibility of the Member as a whole, and not just
of its NMHS; and compliance of all national entities with the data policy established via this
resolution should be seen as essential for maximizing the socioeconomic benefits of Earth
system data.
3.4
The Recommendation to Members is therefore to adopt the following national
practice regarding the exchange of Earth system data (see also Annex 3, regarding PublicPrivate Sector engagement):
(a)

NMHSs should strive to act as integrators for Earth system data at the national
level, both by strengthening their own observing systems according to the
guidance provided by the WIGOS framework, and by building national
partnerships and providing national leaderships based on their experience in the
acquisition, processing, and dissemination of observational data for
environmental monitoring and prediction purposes;

(b)

Data practices should be aligned with the WMO Data Policy to ensure that users
from all sectors – public, private and academic – are granted free and
unrestricted access, without charge and with no conditions on use, at a minimum
to the core data as described in Annex 1 acquired by the NMHS;

(c)

The technological solutions for access to the internationally exchanged core data
should be fully compliant with the free and unrestricted principle to facilitate
access and minimize any charges for the data retrieval and delivery;

(d)

The provision of observational data by entities outside the NMHS should be
welcomed and facilitated, i.e. by opening access to WMO systems such as WMO
Information System (WIS) and WIGOS and their technical tools as broadly as
possible;

(e)

Members are encouraged to broaden the provision of their data with a minimum
of conditions beyond the minimum set of data listed in Annex 1.

3.5
In cases where Members choose to apply conditions on the exchange of
recommended data, they may wish to consider using forms of license that may be indicated
in WMO guidance materials.
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Guiding principles and recommendations for national collaboration with
the research sector

4.1
Research data is collected by universities, research institutes and many others, in
some cases over a limited time period. These data cover multiple domains of the Earth
System (atmosphere, ocean, cryosphere, hydrology, environmental science, space science,
etc.). The diversity of this data reflects the wide range of Earth science disciplines, research
interests and research methods.
4.2
Open data policies are well recognized to facilitate science and maximize the value of
data, efficiency, and expanded capabilities as well as equity 67. Most data providers from the
research community are of a non-commercial nature, and they generally cannot and will not
charge a fee for access to the data. However, they may request attribution of the source of
the data, not only when used as a basis for scientific publications, but also if they are
integrated into operational products and services.
4.3
Given the importance of research as a key enabler of successful weather prediction,
and its continued contribution to all WMO application areas, collaboration on data with the
research sector is particularly important for WMO, the NMHSs and other related national
agencies of the Members of the organization. Regarding the use of Earth system data, there
are two main aspects of this collaboration, namely (a) provision of research data for
operational use, and (b) access to NMHS-acquired and other government data for the
research sector.

67

(a)

Provision of research data for operational use. The WMO community has a long
history of using research data as an essential part of the input used to evolve
and underpin operational services. For instance, in operational weather
prediction, many critical satellite data are provided by research or technology
demonstration missions that were not originally designed or deployed for
operational purposes. Likewise, within certain domains and for certain application
areas, most notably oceanography, cryosphere services and applications related
to atmospheric composition, the vast majority of the observational data are
provided by research entities;

(b)

Access to NMHS and other government data for the research sector. It is
necessary to improve data exchange between the operational WMO community
and the research community. Research projects are often dependent on external
environmental data and services (including weather forecasts), so there is an
inherent co-dependency. Harmonizing data formats and data sharing protocols
will facilitate much-needed data interoperability, interpretation, and advances in
high-quality science. The breadth and scope of the scientific challenge facing the
development of an integrated Earth system monitoring and prediction approach
is such that even the most well-resourced NMHSs of the most affluent WMO
Members cannot take on this effort alone. It is therefore in the interest of all
WMO Members to enlist as broadly as possible the scientific community to help in

The FAIR Data Principles (Findable, Accessible, Interoperable, Reusable) FAIR Principles – GO FAIR (go-fair.org)
are recognised as a useful framework for sharing research data in a way that will enable maximum use and re-use.
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this endeavour. Providing free and unrestricted access wherever possible to all
NMHSs data and, where possible, to the data from national partner organizations
dealing with Earth system data should be considered a key incentive for such
cooperation.
4.4
This policy therefore calls upon NMHSs and other relevant government data
providers to adopt the following practices in their engagement with the research sector:
(a)

Provide free and unrestricted access, without charge and with no conditions on
use, to all core observational data (as described in Annex 1) acquired by or
owned by them for all publicly funded research;

(b)

Provide access without charge, to all recommended observational data (as
described in Annex 1) acquired by or owned by them for all publicly funded
research and education communities for use in their non-commercial activities;

(c)

Provide free and unrestricted access to all model and analysis data and other
products for all publicly funded research;

(d)

Honour requests for attribution of data used for operational purposes that are
provided by research entities.

Annex 3 to draft Resolution ##/1 (Cg-Ext(2021))
Guidelines on the application of data policy in public-private engagement
1.

Purpose

1.1
The purpose of these guidelines is to promote the implementation of the policy of
broadening and enhancing the free and unrestricted 68 international exchange of Earth
system data through better sharing of data between the public and private sectors. The
guidelines are based on the understanding that the application of the free and unrestricted
principle depends greatly upon sound, fair, transparent and stable relations between these
two sectors.
1.2
Most of the interactions between public and private sector, including sharing of or
access to data and information, happen at the national level. However, private companies
operating at an international level interact with the NMHSs and other public entities of
different countries. NMHSs and international organizations, such as European Centre for
Medium-Range Weather Forecasts (ECMWF) and EUMETSAT, also act as international data
users and providers. Any public-private interaction related to data exchange and sharing
must respect the sovereign right of Members in deciding how weather, climate and water
services are organized and provided, specifically the application of national and regional
legislation and policies for making data and products available on a free and unrestricted

68

The term “free and unrestricted” is defined in Annex 4.

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION

465

principle, as well as the assignment of key national responsibilities related to public safety
(Geneva Declaration-2019).
2.

General guidelines stemming from the WMO high-level policy on PublicPrivate Engagement

2.1
The Geneva Declaration – 2019: Building Community for Weather, Climate and
Water Actions, presents the WMO high-level policy on public-private engagement (PPE). It
reflects the new paradigm of cooperation and partnership between stakeholders from all
sectors of the weather, climate and water enterprise needed for a concerted response to
global societal risks related to extreme weather, climate change, water scarcity and other
environmental hazards. The Declaration covers inter alia several aspects of the data sharing
and exchange between the public and private sectors. The high-level PPE policy
supplements the data policy in the current Resolution with the following general guidelines
to Members and stakeholders from all sectors:

3.
3.1

(a)

The expansion and broadening of the free and unrestricted international data
sharing should be promoted at all levels with due consideration of national
circumstances, and with intellectual property rights duly respected;

(b)

All stakeholders should foster and apply fair and transparent data sharing
arrangements and adhere to quality and service standards, in order to advance
collectively the delivery of the public good;

(c)

To establish and maintain a level playing field, all stakeholders should ensure
that access to commercial data with use restrictions is treated equally by and
between public and private sector entities; 69

(d)

All stakeholders should commit to comply with relevant national and
international legislation and policies with respect to both data provision and
avoidance of anti-competitive behaviour;

(e)

Recognizing their mutual interdependence, all stakeholders should seek
opportunities to enhance the sustainability of the global infrastructure through
multisector engagements that improve efficiency and better serve society;

(f)

Development of innovative data exchange mechanisms and incentives should be
encouraged to increase data availability, resolve existing data gaps, promote
greater data sharing, and avoid fragmentation.
Guiding principles for data exchange between public and private sectors

Provision and exchange of core data

The draft resolution reinstates the policy of ‘free and unrestricted’ international exchange of
core data (see Annex 1 for the detailed description of core data). Furthermore, the new
definition of ‘free and unrestricted’ makes it clear that these data shall be freely available ,
with no conditions on use. In applying this policy for the exchange of core data:

69

For more information, see Zillman, John, Origin, Impact and Aftermath of WMO Resolution 40 (WMO-No. 1244).
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(a)

Members should ensure that users from all sectors – public, private and
academic – are granted free and unrestricted access, without charge and with no
conditions on use, to the declared core data described in Annex 1;

(b)

Members should ensure that, in case of core data purchased from private sector
data providers, such data sets are appropriately licensed for free and
unrestricted international exchange;

(c)

The technological solutions for access to the internationally exchanged core data
should be fully compliant with the ‘free and unrestricted’ principle 70;

(d)

Permanent representatives (PRs) of Members, who are responsible for
authorizing users of WIS (see the Manual on the WMO Information System
(WMO-No. 1060)), should authorize access to core data with no obstructions;

(e)

Recognizing that the development of Numerical Earth system Weather-to-climate
Prediction (NEWP)71 systems and the improvement of the quality of products and
services depends on the availability of more Earth system data; Members are
encouraged to broaden the provision of their data under the free and
unrestricted principle. Moreover, the open and free access to all public data
adopted by many Members and international organizations, extends significantly
the availability of free and unrestricted high-quality data to all other Members.

3.2

Provision and exchange of recommended data

While Members are encouraged to apply the principle of free and unrestricted international
exchange to the recommended data they provide, such data sets may have conditions on
their use, e.g. for commercial purposes. The originators of such conditions should follow the
following general principles:

70

(a)

Fair and transparent setting of the conditions on use; 72

(b)

Level playing field – same rules to apply to public and private entities using the
data sets for commercial purposes;73

(c)

Avoidance of anti-competitive behaviour (e.g. blocking access to public data with
a view of creating competitive advantage for the commercial activities of the
public sector entities or their spin-offs) should be regarded as a non-compliance
with the high-level policy (Geneva Declaration);

(d)

Members should make available a catalogue of recommended data to facilitate
their use under the established conditions of use. The experience of ECOMET in
Europe presents a good practice for such cataloguing as well as for
harmonization of the conditions of use imposed by different countries in the
same geographic region;

At the time of adoption of the draft resolution, the main access to core data provided by Members is through
the WMO Information System (WIS); other access options may also be available (ftp servers or similar).
71
‘NEWP’ is an extension to the ‘NWP’ acronym reflecting the new approach to the numerical modelling and
prediction, as recommended by the WMO Scientific Advisory Panel.
72
More detail available in Guidelines for Public-Private Engagement (WMO-No. 1258).
73
More detail available in Guidelines for Public-Private Engagement (WMO-No. 1258).
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In exchanging data with conditions on use, the conditions which have been
posed by the originator of the data should be made known to initial and
subsequent recipients.

3.3
Regional (e.g. the European Union) or national open data policies for access to public
data requires public agencies, including NMHSs, to provide free and open access to all their
data; in addition, there may be a requirement for facilitation of the free access, with the
possibility to recover the marginal costs incurred for the reproduction, provision and
dissemination. Such data policy acts in favour of the private sector and stimulates business
opportunities. Thus, private sector stakeholders should consider reciprocal approaches to
data sharing, where economically justified, in particular for data needed for critical services
related to saving lives and protection of property. This comes with the understanding that
all sectors of the enterprise commit to their social responsibility and contribute to delivery of
the public good.
4.

Access to private sector data

4.1
The rapid growth of the data produced by the private sector has been
recognized in many WMO documents (see for example, Geneva Declaration – 2019,
Guidance on PPE, WMO Strategic Plan 2020–2023, WMO Guidelines on Emerging Data
Issues, WIGOS Vision 2040). The main difference of these data from policy and business
model perspective is that they are produced through private investments and thus they
have a specific private sector owner. The private sector needs to generate a return on
investment; thus the business model is clearly ‘for-profit’; nevertheless, the general
provisions of the Geneva Declaration – 2019, which have been developed in close
consultation with the private sector, encourage data sharing with stakeholders from other
sectors under mutually beneficial, fair and transparent arrangements.
4.2
The WIS and WIGOS concepts both acknowledge and enable the uptake of private
sector data into the WMO systems at national and international levels, and such approach is
expected to bring efficiency, innovation and support sustainability. The demand for accurate
and reliable user-specific services and for a new generation of weather and climate
intelligence products (e.g. for urban areas and megacities) will inevitably require more
integration of private sector data into the data assimilation for the high-resolution NEWP.
4.3
Members are strongly encouraged to facilitate a dialogue between the public
sector and private companies active in the country, and to consider the use of private sector
data to fill the gaps and optimize the national integrated observing networks. In doing this,
the following considerations are recommended:

74

(a)

Applying a common approach to quality control and maintenance;

(b)

Applying the same standard and recommended practices and procedures,
e.g. those established by WMO or other relevant organizations, to ensure
interoperability;

(c)

Building collective capacity and innovation approaches; 74

For more information, see the WMO Guidelines on Emerging Data Issues (WMO-No. 1239).
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(d)
4.4

Applying adequate regulatory frameworks, including licensing and certification
mechanisms, enabling such collaboration with respective independent oversight.

Exchange of data purchased by public sector from the private sector.

With the growing activities of the private sector in providing observational data, or in global
NWP, in some countries global or regional data sets will be purchased by public sector
entities, such as NMHSs, from private companies. The conditions for the redistribution of
such data sets to other Members may vary depending on license agreements. Members are
encouraged to consult with other Members on the need and added value of the purchased
private data sets for their operations, in particular with those Members operating global or
regional NWP. Purchasing of commercial data sets with a license for international
redistribution (as core or recommended data) and possible adequate cost sharing models
with other Members may be considered by Members, based on economic analysis, and
bearing in mind the benefits for all parties, as well as the commitment, via the “shall”
language in the draft resolution, to exchange all declared core data on a free and
unrestricted basis.
5.

General guidelines on the use and exchange of non-NMHS data and nonconventional data

5.1
Non-NMHS data include a growing volume of conventional third-party data, new
sensor data or non-conventional data from ‘Internet of Things’ (often produced as byproducts of smart systems not intended for meteorological or related purposes). NMHSs are
encouraged to study in detail the national data landscape and strive to lead the integration
of such data based on the WIGOS principles. Many of the new data come from the private
sector and offer opportunities for innovative services. At the same time, NMHSs’ main
responsibility remains in maintaining the reference data set of proven quality, compliant
with the WMO requirements for quality and traceability. In most countries these are the
data forming the long-term data series needed for climate change studies and assessments.
5.2
When organizing such data exchange at the national level, the national regulator (if
specifically designated, otherwise by default the NMHS) need to establish procedures for
common quality control across the sectors and disciplines, to ensure compliance with
international requirements set by WMO and other relevant organizations. In addition, when
operationalizing such data in the provision of requisite services (e.g. those for disaster risk
reduction), the continuity of data provision must be considered to avoid disruptions.
5.3
The WMO Data Policy does not address specifically the international exchange of
non-conventional data. Nevertheless, their importance for the services provided across the
WMO business areas are recognized to grow in the coming years. Thus, WMO has provided
general WMO Guidelines on Emerging Data Issues (WMO-No. 1239). As an integral aspect
of implementing the draft resolution, the WMO INFCOM will monitor these issues and will
consider the need for further guidance or amendments to practice as needed.

Annex 4 to draft Resolution ##/1 (Cg-Ext(2021))
Terms and definitions
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Definition

Data

Data refers to Observations, Analyses and Predictions, and Derived
Products as defined below. In the context of this resolution, the term
‘data’ is taken to be inclusive of such terms as datasets, information
and products.

Observations

Observations refer to direct or indirect measurements made by any
surface-based or space-based instrument of any physical or chemical
quantity of the Earth system, as defined below. These may be direct
or indirect measurements, and the term may include quantities
inferred by a human observer. The term may also be taken to
include statistical or derived quantities such as temporal or spatial
averages, accumulated values, and temporal maximum or minimum
values.

Analyses and
Predictions

Analyses and Predictions refer to datasets produced by quantitative
algorithms, such as numerical or statistical prediction models,
applied to observations, describing the past, present and future
states of the Earth System as defined below.
Such datasets include, but are not limited to, global and limited area
numerical weather prediction and climate reanalysis fields
encompassed within the scope of the GDPFS.

Derived Products

Derived Products refer to data generated from one or more of the
basic data types listed above (Observations, Analyses and
Predictions), typically through application of a quantitative
algorithm. In the context of this resolution, the term is understood
to include certain watches, warnings, advisories and alerts regarding
adverse weather, hydrological or other environmental phenomena
exchanged among WMO Members.

Earth System,
Earth System Data

Earth System refers to the various interacting components, or
“spheres”, of the overall geosphere and (often also to) the physical,
chemical, biological and human-related processes through which
these spheres interact. In the context of this resolution, the primary
emphasis is on the Earth’s land surface, cryosphere, hydrosphere,
atmosphere and exosphere and the physical and chemical processes
taking place within these spheres and those through which they
interact.
Earth System data is thus to be understood as data (defined above)
describing past, current or future states of the Earth’s land surface,
cryosphere, hydrosphere, atmosphere and exosphere.

Data exchange

Data Exchange means making data accessible and available for
national and international users at the required timeliness and via
agreed channels or on agreed platforms; this includes ensuring
interoperability of the data, e.g. via the use of common agreed
formats, provision of necessary decoding software, provision of all
necessary metadata, etc. as specified in the relevant parts of the
WMO Technical Regulations;
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Word or Phrase

Definition

Free and
Unrestricted

Free and Unrestricted means available for use, re-use and sharing
without charge and with no conditions on use.

Without charge

Without Charge, in the context of this resolution, means at no more
than the cost of reproduction and delivery, without charge for the
data and products themselves.

Conditions on use

In the context of this resolution, conditions on use may be applied
only to recommended data; such conditions may be applied using
licenses. Note that attribution is not considered a condition on data
use and is strongly encouraged in all cases.

Recommendation 19 (INFCOM-1)
Transition and Pre-operational Plan of the Global Cryosphere Watch
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 48 (Cg-18) – Key directions of the Polar and High-mountain Agenda
for the next WMO financial period (2020–2023), Resolution 50 (Cg-18) – Pre-operational
phase of the Global Cryosphere Watch, Resolution 6 (EC-71) – Executive Council Panel of
Experts on Polar and High-mountain Observations, Research and Services, Resolution 37
(Cg-18) – The WMO Integrated Global Observing System transition to operational status
commencing in 2020, and Recommendation 1 (INFCOM-1) – Plan for the WMO Integrated
Global Observing System Initial Operational Phase (2020–2023),
Noting Resolution 7 (INFCOM-1) – Global Cryosphere Watch Advisory Group,
Welcomes the recommendations made by the tenth session of the Executive Council Panel
of Experts on Polar and High Mountain Observations, Research, and Services (EC-PHORS)
regarding the integration of the activities of the Global Cryosphere Watch (GCW) in the
working structure of the Commission for Observation, Infrastructure and Information
Systems (INFCOM);
Recommends to the Executive Council the adoption of the Pre-operational Plan of the
Global Cryosphere Watch through the draft resolution provided in the annex to the present
recommendation.

Annex to Recommendation 19 (INFCOM-1)
Draft Resolution ##/1 (EC-73)
THE EXECUTIVE COUNCIL,
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Recalling:
(1)

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

(2)

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

(3)

Resolution 38 (Cg-18) – Vision for the WMO Integrated Global Observing System in
2040,

(4)

Resolution 48 (Cg-18)- Key directions of the polar and high-mountain agenda for the
next WMO financial period (2020–2023),

(5)

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

(6)

Resolution 6 (EC-71) – Executive Council panel of experts on polar and high-mountain
observations research, and services,

(7)

Resolution 7 (INFCOM-1) – Global Cryosphere Watch Advisory Group,

Noting Resolution ## (EC-73) – Plan for the WIGOS Initial Operational Phase (2020–
2023),
Mindful that over half of the world’s population lives in watersheds of major rivers with
sources from glaciers and snowmelt,
Noting with concern the findings of the Intergovernmental Panel on Climate Change
(IPCC) Special Report on the Ocean and Cryosphere in a Changing Climate (SROCC), 2019,
on the significant changes in the cryosphere in all regions and their consequences,
Recognizing the urgency of consistent cryosphere monitoring to support societies to
adequately prepare for and respond to long-term changes in the cryosphere and shifts in
the frequency and intensity of related extreme events,
Noting with satisfaction the overall progress made in the development of GCW, on the
access to and the utilization of information on the cryosphere in the delivery of weather,
climate, and water services, as defined in the WMO Strategic Plan,
Having examined Recommendation 19 (INFCOM-1) – Transition and Pre-operational Plan
of the Global Cryosphere Watch,
Adopts the Pre-operational plan of the Global Cryosphere Watch (GCW) as provided in the
annex to the present resolution;
Requests Members, regional associations and technical commissions to organize their
activities to realize the goals and associated outcomes as described in the Plan;
Requests the Commission for Observation, Infrastructure and Information Systems
(INFCOM), to provide the technical lead of GCW activities and liaise with the appropriate
bodies and partners;
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Requests further INFCOM to keep the Plan under regular review, to update, and report
progress in the implementation of the Plan to the Executive Council, and to submit a report
to the Nineteenth Session of the World Meteorological Congress;
Requests the Secretary-General:
(1)

To provide the necessary assistance and Secretariat support to Members, especially to
developing and least developed countries, for the implementation of the Plan reflective
of their requirements and within available resources;

(2)

To motivate Members to contribute the necessary resources for the further
development of the activities of the Plan;

Authorizes the Secretary-General to make editorial corrections to the contents of the
annex to the present resolution;
Urges Members:
(1)

To continue fostering engagements of their National Meteorological and Hydrological
Services (NMHSs) with national and regional partners, research institutions, and
academia, to maximize the benefit of existing observing infrastructure, of the access
to cryospheric data, and of the transfer of advances in cryospheric research to
operations;

(2)

To continue to provide resources, including through the GCW Trust Fund and/or
seconded experts, to help support the implementation of GCW;

Requests the regional associations to collaborate with GCW in the organization of
workshops, including capacity development and outreach activities;
Invites partner organizations:
(1)

To participate in relevant activities of the Plan;

(2)

To further support the implementation of GCW by contributing with human and
financial resources.

Annex: 1

Annex to Draft Resolution ##/(EC-73)
Global Cryosphere Watch
Pre-operational Phase - High-Level Plan, 2020–2023
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PREAMBLE

The Second International Meteorological Congress, held in 1879, decided that it
would be very useful if observatories could be established on the summits of
mountains, so that they […] may aid in the solution of problems which may present
themselves in future.
The Congress requested the directors of the meteorological systems of various countries
… to publish […] the existing series of observations made at elevated stations, […].
The Congress drew the attention of meteorologists to the importance of measuring the
variations in length and thickness of the glaciers. It recommended […]to institute
continued glacier observations and to publish the results.
For that exact purpose, the scientific community established the “Commission Internationale
des Glaciers (CIG)” during the Sixth International Geological Congress held in 1894.

2

INTRODUCTION

The cryosphere is the component of Earth’s climate system that includes snow, solid
precipitation, sea ice, lake and river ice, icebergs, glaciers and ice caps, ice sheets and ice
shelves, permafrost, and seasonally frozen ground. Approximately 70% of Earth’s
freshwater is locked away in the form of snow or ice. The cryosphere extends globally,
occupying most latitudes seasonally or perennially, being present in nearly one hundred
countries, beyond the Arctic, Antarctic, and the mountain regions.
The implementation of the Global Cryosphere Watch (GCW), approved by the Seventeenth
Session of the World Meteorological Congress (Cg-17), has reached a level of maturity
where GCW is enabling the deployment of key components. These include the GCW Surface
Observing Network, the GCW Data Portal, and the Snow Watch assessments. The
observing component of GCW is one of the four components of the WMO Integrated Global
Observing System (WIGOS75) and the data access objectives of GCW are aligned with the
WMO Information System (WIS).
Resolution 50 (Cg-18) - Pre-operational phase of the Global Cryosphere Watch, decided to
continue the development of GCW during the eighteenth financial period (2020–2023) with
a pre-operational phase. This includes the completion of normative work and shifting the
emphasis to the cryospheric data access and utilization and the “watch” functions, along the
priorities approved by Cg-18.

75

The component observing systems of WIGOS shall comprise the Global Observing System (GOS) of the World Weather Watch
(WWW) Programme, the observing component of the Global Atmosphere Watch (GAW) Programme, the WMO Hydrological
Observing System (WHOS) of the Hydrology and Water Resources Programme (HWRP) and the observing component of the
GCW, including their surface-based and space-based elements (Manual on the WMO Integrated Global Observing System
(WMO-No. 1160).
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The anticipated benefits of establishing GCW depend on the institutional support that
Members and partners are prepared to provide to GCW during this phase, as well as the
integration of the mature GCW components within their monitoring programmes.
3

IMPLEMENTATION OF THE GLOBAL CRYOSPHERE WATCH

3.1

GCW Mandate

GCW is the crosscutting activity area of WMO addressing the needs of its Members and their
partners for authoritative, actionable, and accessible science-based information on
the state of the cryosphere as a key component of Earth system. GCW is mandated to
support Members in sustainably enhancing their capabilities for observing all components of
the cryosphere, for accessing and utilizing the cryospheric data and for developing valueadded analyses and indicators based on in situ, space-based, and airborne
observations of the cryosphere, as well as models, to meet defined information needs at
the core of the WMO Strategic Plan76, 2020–2023, and the WMO Water Ambitions.
Members require cryospheric information for representing dynamic Earth system processes
and for implementing the coupling of ocean cryosphere-atmosphere-land systems at all
latitudes and elevations for weather, sea ice, climate and hydrological monitoring,
forecasting, and prediction. The plan provides a clear focus on operational monitoring
requirements to support safety on land and sea ice.
GCW continues to contribute to the WMO role as an Observer with the Arctic Council, as
part of its engagement with the Sustaining Arctic Observing Networks (SAON). The 2017
Fairbanks Declaration noted that “the Council recognized […] the need for well-maintained
and sustained observation networks and continuous monitoring in the Arctic, such as the
World Meteorological Organization's Global Cryosphere Watch Programme”.
3.2

WMO leadership regarding the cryosphere in Earth’s system

A fully operational GCW will provide Members the necessary tools to acquire and incorporate
information on the cryosphere for meeting the needs of their constituencies. Currently,
many of the cryosphere-related activities continue to be resourced and managed through
research and academia, with limited links to operational services. It has become essential
for WMO to take a lead role in facilitating Members’ access to information on the
cryosphere, as the changing climate has increased the demand, not only in polar, subpolar,
and high-mountain areas, but, also, globally.
Core WMO activities rely on cryospheric information, to be effective for all Members; these
include hydrological services, water resource management, weather forecasting, climate
monitoring, operational ice services, preparation of early warnings and monitoring of natural
hazards, etc. Polar and many mountain regions have remained insufficiently monitored due
76

In the context of the WMO Strategic Plan, the Earth is being considered as an integrated system of atmosphere, ocean,
cryosphere, hydrosphere, biosphere and geosphere, which informs policies and decisions based on a deeper understanding of
the physical, chemical, biological and human interactions that determine the past, current and future states of the Earth.

APPENDIX 4. RECOMMENDATIONS ADOPTED BY THE SESSION

475

to high costs, limited access, extreme operating conditions, insufficient local capacity, or
weak institutional mandates. Insufficient data exchange mechanisms across sectors
continue to hamper the development of hydrometeorological and climate services for these
regions, and existing data sources are underutilized or lost due to fragmentation across
multiple operators and the lack of harmonized data policies.
In this context, WMO is providing an enabling mechanism in the framework of GCW.
3.3

GCW contribution to GCOS and its Implementation Plan

The Global Climate Observing System (GCOS) publication Global Observing System for
Climate: Implementation Needs (GCOS-200, 2016) identifies GCW as a contributor to the
global climate observing system on multiple aspects on ocean and terrestrial cryosphere.
(see Annex 1 of this document). Chapter 5, Terrestrial Climate Observing System of GCOS200, 2016 notes that “WMO has established the Global Cryosphere Watch, which should
bring together the different networks observing the cryosphere and coordinating in situ
monitoring includes coordinating field sites and measurement methods”.
During its implementation phase, 2015–2019, GCW delivered results contributing to actions
on cryosphere of GCOS-200, 2016, as identified in section 2.4 of this document.
In 2020, GCW and the GCOS-GOOS-WCRP77 Ocean Observations Panel for Physics and
Climate (OOPC) exchanged letters of agreement to jointly steward the Global Ocean
Observing System (GOOS) Essential Ocean Variable (EOV) and GCOS Essential climate
Variable (ECV) Sea Ice. Under this agreement, GCW already contributed to the Status
Report for this ECV.
3.4

GCW Implementation Status

During the seventeenth financial period, GCW achieved the following results:
(a)

The GCW Surface Observing Network (CryoNet and contributing stations) was
incorporated into WIGOS (EC-70). When first established, it included 153
stations operated by 41 institutions in 25 Member countries;

(b)

Cryosphere-specific regulatory and guidance material was developed and
published by WMO, as follows:
Technical Regulations, Volume I – General Meteorological Standards and
Recommended Practices (WMO-No. 49) , Part I, Chapter 8, Attributes
specific to the Observing Component of the Global Cryosphere Watch;

77

Global Climate Observing System (GCOS)-Global Ocean Observing System (GOOS)- World Climate Research
Programme (WCRP)
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Manual on the WMO Integrated Global Observing System Annex VIII to
the WMO Technical Regulations (WMO-No. 1160), Chapter 8, Attributes
specific to the Observing Component of the Global Cryosphere Watch;
Guide to Instruments and Methods of Observation (WMO-No. 8), Volume II
– Measurement of Cryospheric Variables, also addressing Action T4:
Review of monitoring guidance (GCOS-200, 2016);
Cryospheric specific metadata was included in the WIGOS Metadata
Standard (WMO-No. 1192), 2019 edition; this is, also, a contribution to
Action T5: Develop metadata (GCOS-200, 2016).
(c)

The GCW Data Portal, hosted by the Norwegian Meteorological Institute, is
increasingly aligned with the WIS, and is interoperable, at least at the metadata
level, with over 80 data repositories;

(d)

A BUFR Table for the international exchange of data on snow depth and water
equivalent of snow cover, was published in the Manual on Codes (WMO-No 306);
since implemented in 2017, an increase of over 60% in the exchange of snow
data, has been reported; this is, also, a contribution to Action T28 of the GCOS200, 2016;

(e)

The Satellite Snow Products intercomparison and Evaluation Exercise (SnowPEx)
was initiated by GCW in 2013, being funded by the European Space Agency
(ESA); all results were published by 2020; SnowPEx was identified in Action T28
of GCOS-200, 2016;

(f)

Assessments and trackers on the state of the cryosphere are published regularly
on the GCW website, e.g. snow trackers and seasonal snow cover assessments;
these have contributed to Action T29, Integrated analyses of snow (GCOS-200,
2016);

(g)

Snow Watch framework of activities, which includes the Snow Product
inventories;

(h)

A consolidated set of cryospheric terms was developed based on internationally
available glossaries and it has been published on the GCW website;

(i)

GCW regional workshops: Chile (2014), China (2013), the Russian Federation
(2016), and Tanzania (2017);

(j)

GCW was a key facilitator of the WMO High Mountain Summit (2019).
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GCW PRE-OPERATIONAL PHASE PLAN

4.1

Overview
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This plan reflects the activities of GCW to 2023 and are part of Output 2.1.6 of the WMO
Operating Plan 2020–2023. This plan is aligned with the WMO Strategic Plan, specifically,
Goal 2 on enhancing Earth’s system observations and predictions, for contributing to the
delivery of authoritative, accessible, user-oriented and fit-for-purpose information and
services, defined in Goal 1. These outputs support Goal 4, on closing the capacity gap on
weather, climate, hydrological and related environmental services, with a focus on
developing countries.
4.2

GCW Pre-operational phase: Benefits to Members

The stakeholders of GCW include the NMHSs, research organizations, academia, other
national institutions, and international organizations.
As an activity of WMO, GCW is uniquely positioned to foster international coordination and
partnerships between scientific and operational communities and between scientists and
practitioners, to enable necessary services by leveraging the advances in understanding the
role of the cryosphere in Earth’s system, by working with all its stakeholders. The WIGOS
Data Partnerships framework is relevant to building and sustaining these partnerships at the
national level.
It is anticipated that GCW will facilitate the following benefits to Members:
(a)

Clear cryosphere observing requirements supporting identified applications;

(b)

Increased use of cryospheric data for coupled assimilation (ocean cryosphereatmosphere–land) in numerical weather prediction, operational analyses, climate
reanalyses, and model verification;

(c)

Near-real-time access to sea ice data for operational forecasts in support of
navigation and offshore activities such as those provided by Ice Services;

(d)

Access to information necessary to assess natural hazards related to changes in
snow, glacier and permafrost, for early warnings, hazard mapping, and planning;

(e)

Assessments of snow and ice as reservoirs of freshwater, supporting decisions
related to agriculture and food production, flood management, hydropower
production, etc.;

(f)

Contribute to addressing gaps on cryospheric observations and applications, as
are those identified in the IPCC Special Report on the Ocean and Cryosphere in a
Changing Climate (SROCC), as summarized in Annex 2;

(g)

Contributions to the goals of the GCOS Implementation Plan;
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(h)

4.3

Access to additional data sources for engineering infrastructure design for cold
climates and for transportation planning on mountain and northern routes (on
snow, permafrost, or frozen rivers/lakes);

Deliverables of the GCW Pre-operational phase

By the end of this phase, the following deliverables will be made available:
(a)

Sustaining cryospheric observations and data systems within WIGOS and
WIS, to address the scarcity of observations and data on the cryosphere;

(b)

A Statement of Guidance on cryosphere monitoring requirements and
capabilities in the framework of WIGOS Requirements, of the Rolling Review of
Requirements, and the WIGOS Vision 2040;

(c)

Functional cryosphere “watch” capabilities supporting monitoring,
prediction and services, as within the framework of the WMO seamless Global
Data-Processing and Forecasting System (GDPFS), the Global Maritime Distress
and Safety System (GMDSS) for marine safety, aligned with the WMO Eight
Ambitions for Water;

(d)

Pilot projects in support of capacity development at the regional level, with a
focus on the most vulnerable regions (e.g. mountain ecosystems, paramos, etc).

Mutually beneficial partnerships between scientists and practitioners and between
operational and scientific communities underpin the delivery of these goals and GCW will
continue engaging the relevant communities.
GCW will continue facilitating the use of space-based cryospheric data and products.
The collaboration between GCW and the Polar Space Task Group (PSTG) of the Executive
Council panel of experts on Polar and High-mountain Observations, Research and Services
(EC-PHORS), remains critical to the success of this plan.
An Integrated Global Cryosphere Information System is the long-term goal of GCW for
sustaining the access to the necessary cryospheric information. A strategy will be initiated
during the pre-operational phase and be linked to existing initiatives.
4.3.1

Sustaining cryospheric observations

The following activities will be organized to foster the sustainability of cryospheric
observations and aligned with the WIGOS Operating Plan:
(a)

WMO Technical Regulations (Manual on WIGOS and Guide to WIGOS):

Complete and publish the regulatory and guidance material and enable Members to plan,
operate, and evolve their cryospheric observing systems, by 2022, with a focus on
observing requirements as required under the WMO Unified Data Policy;
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(b)
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GCW observing network:
Ongoing – foster the registration of additional cryospheric observations
operated by Members and partners in the WMO Observing Systems
Capability Analysis and Review Tool – OSCAR/Surface;
Apply the approved procedures for the allocation of WIGOS Station
Identifiers (WSI) to GCW stations, as of 2021 (Resolution 35 (Cg-18));

(c)

WIGOS Data Quality Monitoring System (WDQMS) to include the monitoring of
registered cryospheric observations, as of 2023:
Develop terms of reference for monitoring cryospheric observations, and
include availability/receipt of data (e.g. at global/regional modelling
centres, etc.), identifying and addressing issues, and providing feedback,
etc.;
Engage and establish one or more Regional WIGOS Centres (RWC) to fulfil
the WDQMS role for cryospheric data and align GCW stations with these
RWCs;

(d)

Undertake activities supporting the implementation of the Global Basic Observing
Network (GBON), e.g. on snow, sea ice, etc;

(e)

Support the preparation of inventories of in situ and satellite-derived key
observed cryospheric variables, data sets, and products, and contribute to Gap
Analyses conducted by the WMO Space Programme in consultation with the GCW
Watches.

4.3.2

Statement of Guidance on the monitoring of the cryosphere (CRYORA)

A priority of the pre-operational phase is the consolidation of requirements for cryospheric
observations and related capabilities within the framework of the WMO Rolling Review of
Requirements, the OSCAR Requirements database, and the WIGOS 2040 vision. This will be
a coordinated effort of Members and partners, building on the Cryosphere Theme Report of
the Integrated Global Observing Strategy (2007), and will contribute to the results of the
Joint Expert Team on Earth System Observing System Design and Experiments (JETEOSDE), specifically:
(a)

Report on the consolidated cryosphere observing requirements and the
assessment of capabilities, by 2023;

(b)

Submit consolidated observing requirements for inclusion in the Manual on
WIGOS;

(c)

Statement of Guidance on Cryosphere Monitoring, by 2024.
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4.3.3

Sustaining cryospheric data systems

The GCW Data Portal is a bridge between WMO and non-WMO data management
frameworks and data providers, some of which have limited data management capabilities.
The following actions will be undertaken under this goal:
(a)

GCW WIS2 pilot project, progressively from 2021:
Pursue open access to the data from GCW stations (real-time and
archived) and promote Network Common Data Form (NetCDF) following
the Climate and Forecast (CF) convention as the preferred format for
cryospheric data;
Support GCW station operators, in particular those with limited data
management capabilities, providing them with access to the GCW
developed software stack relying on MeteoIO, transforming their data to
structured NetCDF/CF (FAIR compliant) format;
Publishing data from GCW stations and provide analysis-ready data,
progressively from 2021;

(b)

Support the definition of new tables (e.g. BUFR) for real-time/ near-real time
cryospheric data exchange (e.g. sea ice variables);

(c)

Support the delivery of goals of the WMO Unified Data Policy;

(d)

WIGOS and WIS data and metadata: address gaps in metadata and data
representation for cryospheric observations, by contributing to relevant
standards (WIGOS Metadata Standard (WMO-No. 1192) and Manual on Codes
(WMO-No. 306));

(e)

Develop a proposal for a cryospheric data archival solution to address the longterm availability and traceability of data sets, by 2023;

(f)

Establish the GCW Data Portal as a cryospheric Data Collection or Production
Centre (DCPC)78 with selected WIS functions;

(g)

Establish interoperability with representative data centres, namely the Third Pole
Environment Data Center in the framework of the Memorandum of
Understanding with the Third Pole Environment (TPE), the Data Centre of the
Global Terrestrial Network for Permafrost (GTN-P), etc.;

78

Data Collection or Production Centres (DCPC) are Centres that fulfil within specific WMO Programmes an international
responsibility for the generation and provision for international distribution of data, forecast products, processed or valueadded information, and/or for providing archiving services. DCPCs can also provide basic WIS functions such as metadata
catalogues, Internet portals and data access management.
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4.3.4
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Publish an assessment of terminology and semantics on the cryosphere and
engage the scientific community to address representative discrepancies (2021).
GCW “watch” functions: access to value-added cryospheric data

The “watch” activities are the interface with applications like numerical weather prediction
(NWP), forecasts for ice navigation, hydrological forecasting, regional climate prediction
(e.g. Regional Climate Centres and Regional Climate Outlook Forums) and monitoring
(e.g. GCOS), hydrological status and outlooks (HydroSOS), and support the development of
specialized products for mountain regions, etc. During this phase, the focus will be on:
(a)

Strengthen the role of Snow Watch, including through the contribution to
SnowPEx follow-up activities and to HydroSOS, as of 2021;

(b)

Establish a dedicated focus on Sea Ice, in consultation with the Marine
Meteorology and Oceanography Standing Committee (SC-MMO) of the Services
Commission (SERCOM), the Ocean Observations Physics and Climate Panel
(OOPC), and others, as of 2021.

The “watch” terms of reference, are:
(a)

Develop and disseminate indicators, trackers, and assessments of the state of
the cryosphere based on in situ, space-based, and airborne observations, as well
as models, to address Member’s needs, and linked to WMO strategic objectives
and the WMO Water Ambitions (e.g. HydroSOS), for example:
snow and sea ice cover at different scales; freshwater stored in snow,
glaciers, and permafrost; anomalous conditions and extreme events,
characterization of related hazards, etc.

(b)

Prepare recommendations on cryospheric data assimilation and utilization and on
assimilation-ready datasets as contributions to GDPFS and to GMDSS, and as
input to coupled Earth’s system modelling and prediction;

(c)

Provide input to the development of specific functions for existing or new GDPFS
centres, as defined in the Manual on the Global Data-processing and Forecasting
System (WMO-No. 485);

(d)

Develop and facilitate the implementation of observing, measurement, and
reporting practices, including terminology, and aspects related to data and
metadata representation and use, for publication in the Guide to Instruments
and Methods of Observation (WMO-No. 8), Volume II, Measurement of
Cryospheric Variables:
sea ice, permafrost, glaciers and ice caps, with completion by 2023;
ice sheets and ice shelves, and lake and river ice, initiated by 2023;

(e)

Support the goals of consolidated cryospheric observing requirements;
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(f)

Foster intercomparisons to characterize available cryospheric data and products,
reflecting intended uses and supporting predictive capabilities of Members;
Sea ice thickness and snow on sea ice product intercomparison (in
preparation as of 2021);
Next phase of the Satellite Snow Product Intercomparison and Evaluation
Exercise (SnowPEx), initiated in 2021;

(g)

Provide expert contributions to the development of relevant cryospheric products
for Regional Climate Centre (RCC) for polar and mountain regions, specifically
the Third Pole RCC – network (TPRCC-network), Arctic RCC network and the
Antarctic RCC network, as well as the associated Climate Outlook Forums;

(h)

Publish an annual Bulletin on the Cryosphere, progressively from 2022;

(i)

Initiate a strategy for an Integrated Global Cryospheric Information System.

4.3.5

Support capacity development projects

During the pre-operational phase, GCW will work with other structures of WMO to engage
experts from NMHSs and other national institutions in projects addressing regional needs,
e.g. knowledge transfer related to cryospheric observations and data use, as developed
under activities outlined in sections 4.3.1 to 4.3.4, including:
(a)

Develop a checklist for regional projects as a framework for capturing relevant
cryospheric information needs in project proposals;

(b)

Contribute to developing and implementing information on the cryosphere as
part of the HydroSOS project, at the regional level;

(c)

Contribute and organizer regional workshops, with the tentative schedule on
Andes (2021); Caucasus region (2022), Central Asia and Regional Association IV
(2023).

4.3.6

Partnerships

The deliverables outlined in sections 4.3.1 to 4.3.5 depend on the longevity and the
effectiveness of partnerships with key programmes and partners, at national and regional
levels. In this sense, GCW will:
(a)

Join Members and partners in the preparation of proposals for specific projects,
externally funded and aligned with this plan, e.g. through the Framework
Programmes of the European Commission, Space Agencies (e.g. the European
Space Agency), Copernicus Programme, World Bank, Members driven, etc;

(b)

Contribute to the forward strategy of PSTG, by preparing and disseminating
cryosphere observing requirements relevant to operational services, e.g. climate
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monitoring, operational ice services, mountain hydrology, hazard monitoring,
etc;
(c)

Co-design solutions integrating cryospheric information in the delivery of the
WMO Eight Water Ambitions, e.g. through the Arctic Hydrological Cycle
Observing System (HYCOS), HydroSOS, etc.;

(d)

Implement the goals of the Memorandum of Understanding between WMO and
the TPE programme (2019);

(e)

Formalize partnerships with the Mountain Research Initiative (MRI);

(f)

Facilitate engagements between WMO Members and the Sustained Arctic
Observing Networks (SAON) Roadmap to Arctic Observing and Data Systems
(ROADS) strategy, as aligned with Members’ needs;

(g)

Liaise between WMO, the polar data communities, the SAON-Arctic Data
Committee (ADC) and the Data Management System of the Scientific Committee
for Antarctic Research (SCADM) on data standardization, terminology, and
semantics;

(h)

Engage existing regional observing networks in polar and high-mountain areas,
as are ArcticNet, SAON, the International Network for Terrestrial Research and
Monitoring in the Arctic (INTERACT), and the International Network for Alpine
Research Catchment Hydrology (INARCH), etc;

(i)

As co-steward with OOPC, contribute to the evolution of the GOOS EOV and
GCOS ECV Sea Ice.
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GCW GOVERNANCE

During the pre-operational phase, the GCW activities are being aligned with the structures
of the Infrastructure Commission (INFCOM) and support the needs for services identified by
the structures of SERCOM, as decided by EC-71. The governance of activities is assured by
the GCW Advisory Group (GCW-AG) within the framework of INFCOM, with terms of
reference as approved by INFCOM.
INFCOM has tasked its Study Group on Cryosphere Crosscutting functions – Global
Cryosphere Watch (SG-Cryo) to develop recommendations on the mandate of GCW as an
operational activity of WMO, as of the next financial period. Experts from Members and
partners, nominated via the WMO Expert Network, are engaged in the activities of this plan.
GCW- will continue to interface with the WMO structures and partners.
The structure of GCW for this phase is aligned with its deliverables, and it includes:
(a)

Cryosphere and Polar Observations (responsible for objectives under sections
4.3.1 and 4.3.2 and delivered in coordination with the Standing Committee on
Earth Observing Systems and Monitoring Networks (SC-ON) of INFCOM;

(b)

Cryosphere and Polar Data, responsible for objectives under section 4.3.3 and
delivered in coordination with the Standing Committee on Information
Management and Technology (SC-IMT);

(c)

Terrestrial Cryosphere Watch, which includes the Snow Watch and the
development work on Permafrost and on Glaciers and Ice Caps;

(d)

Ocean Cryosphere Watch, which will include the focus on Sea Ice;

(e)

Engagements at regional level (section 4.3.5) will be coordinated by GCW-AG .

The Cryosphere Watch activities will be delivered as outlined in section 4.3.4 and in
coordination with the work of the Standing Committee on Measurements, Instrumentation
and Traceability (SC-MINT) for the development of best practices, and, increasingly, with
the work of the Standing Committee on Data Processing for Applied Earth System Modelling
and Prediction & Projection (SC-ESMP), on contributions to data assimilation, both of
INFCOM. Substructures of SERCOM and the Research Board will be engaged for relevant
activities, e.g. monitoring and indicators of change at different scales (temporal and
spatial).
The Secretariat support will continue to be provided through the GCW Project Office,
building on the support established by Cg-17.
GCW will continue to focus on advancing gender equality and implementing the WMO
Gender Equality Policy.
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RESOURCE REQUIREMENTS

The operationalization of GCW will be possible provided that financial and expert resources
are available and engaged. During the pre-operational phase, extra resources are necessary
for the organization of workshops (e.g. travel of experts), for consultancy and agreements
to address specific objectives of the plan, as well as for additional staff/experts in the WMO
Secretariat. These are essential to the integration of the cryosphere components of the
Earth’s system.
Members are urged to continue contributing to the implementation of GCW by:
(a)

Enabling the participation of their experts in the delivery of these results;

(b)

Hosting the GCW Data Portal and data centres with archiving capabilities,
including cloud solutions and the development of interoperable interfaces;

(c)

Hosting WDQMS centres for cryospheric and polar observations;

(d)

Making financial contributions to the GCW Trust Fund and support the
development of specific tools and activities, with a focus on projects in
developing regions (data interoperability, workshops, field training, data rescue);

(e)

Providing staff secondments to WMO to support the delivery of this plan.

GCW will pursue the delivery of these objectives by joining Members and partners in
initiatives and externally funded proposals, e.g. through the Framework Programmes of the
European Commission, other international funding mechanisms, etc.

7

COMMUNICATION AND OUTREACH

GCW will communicate regularly with Members through their designated GCW Focal Points,
with the scientific communities, and with its partners. Quarterly summaries on changes in
the state of the cryosphere and extremes, will be provided through the WMO website.
Outreach activities such as workshops, bulletins, side events at WMO constituent body
sessions, and regular surveys will be organized.
The GCW website (globalcryospherewatch.org) and the WMO Cryosphere web pages will
continue to publish the well-appreciated links to assessments and news relevant to the
cryosphere under “Cryosphere Now”, and “Cryosphere in the News”. A feedback mechanism
will continue to report on the effectiveness of GCW activities.
A Bulletin on the Cryosphere will be published annually, starting in 2022.
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ANNEX 1 – GCOS IMPLEMENTATION PLAN: ACTIONS ASSIGNED TO GCW

GCOS published the Global Observing System for Climate: Implementation Needs (GCOS200, 2016) which articulates the actions required to sustain the global climate observing
system. This document (the Plan) includes actions where GCW is identified as a contributor
to achieving the goals of this plan. This annex lists the relevant actions.
Chapter 5 of the Plan notes that “WMO’s Global Cryosphere Watch aims to provide
coordination of the varied cryospheric observations and networks”. […] and that it should
“bring together the different networks observing the cryosphere”.
The Plan identifies the task of GCW on the development of guidelines and standards
describing how the data should be derived, by including a formal measurement standard
approved by a body such as WMO or ISO, a glossary of terms, references to the different
measurement standards and protocols available, descriptions of applicable best practices,
algorithms used to produce ECV products, documented traceability to standards, defined
instrument-calibration procedures and the evaluation of measurement uncertainty.
GCW is identified as the WMO programme for the cryosphere ECV and their products:
On the terrestrial cryosphere: Snow (Area covered by snow, Snow depth, Snow
water equivalent), glaciers (Glacier area, Glacier elevation change, Glacier mass
change), ice sheets and ice shelves (Surface elevation change, Ice velocity, Ice
mass change, Grounding line location and thickness), and permafrost (Thermal
state of permafrost, Active layer thickness);
Oceanic ECV: Sea Ice with the primary parameters that define the state
including concentration, area and extent, ice type, motion, deformation, age,
thickness and volume.
Actions which explicitly identify GCW as a contributor to their respective results, are:
A6 – Air temperature measurements: Enhance air temperature measurements
networks in remote or sparsely populated areas and over the ocean. More
measurements are needed in certain surface regimes (high altitudes, desert,
high latitudes, deep forest) where the networks tend to be sparse or nonexistent;
Action O15 – In situ sea ice observations: Plan, establish and sustain systematic
in situ observations from sea ice, buoys, visual surveys (ship of opportunity and
aircraft) and in-water upward-looking Sonar (ULS);
Action O35 – Satellite sea ice: Ensure sustained satellite-based (microwave
radiometry, SAR, altimetry, visible and IR) sea ice products; high-inclination
altimetry (e.g. Cryosat-2 and other next generation satellites ) also desired;
Action T28 – Snow Cover and snowfall observing sites: Strengthen and maintain
existing snow cover and snowfall observing sites, provide clear and unambiguous
instructions; ensure that sites exchange snow data internationally; establish
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global monitoring of those data over the Global Telecommunication System
(GTS); and recover historical data; ensure reporting includes reports of zero
cover;
Action T29 – Integrated analyses of snow: Obtain integrated analyses of snow
over both hemispheres;
Action T33 – Standards and practices for permafrost: Refine and implement
international observing standards and practices for permafrost and combine with
environmental variable measurements; establish national data centres;
Action T34 – Mapping of seasonal soil freeze/thaw: Implement operational
mapping of seasonal soil freeze/thaw through an international initiative for
monitoring seasonally frozen ground in non-permafrost regions and active layer
freeze/thaw in permafrost regions.
For the Glaciers ECV – while not specifically referenced, the work of GCW contributes to the
goals of the following actions:
Action T22 – Global glacier inventory;
Action T23 – Multi-decadal glacier inventories;
Action T24 – Allocate additional resources to extend the geodetic data set;
Action T25 – Extend the glacier-front variation data set both in space and in
time;
Action T26 – Glacier observing sites;
Action T27 – Observations of glacier velocities.
Through its results, GCW contributes to achieving the goals of the following actions:
Action T1: Improve coordination of terrestrial observations – Establish
mechanism to coordinate terrestrial observations: this will be particularly
important for climate change impacts and adaptation where local information will
be critical and will not be provided through GCOS directly.
Action T2: Develop joint plans for coastal zones – Jointly consider observations
of coastal zones (including sea ice, mangroves and sea grass, river and
groundwater flows, nutrients, etc.) to ensure the seamless coverage of ECVs and
the global cycles in these areas.
Action T3: Terrestrial monitoring sites – Review the need for establishing a
public database of sites that aim to record climate-relevant data and their
metadata .
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Action T4: Review of monitoring guidance – Review existing monitoring
standards/guidance/best practices for each ECV and maintain database of this
guidance for terrestrial ECVs.
Action T5: Develop metadata – Provide guidance on metadata for terrestrial
ECVs and encourage its use by data producers and data holdings.
Action T6 – Identify capacity development needs to inform capacity-building
initiatives, including identifying specific improvements.
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ANNEX 2 – GAPS ON CRYOSPHERE INFORMATION AS IDENTIFIED IN IPCC
SROCC

This annex provides a summary of gaps in cryosphere observations, knowledge, and model
performance reported in SROCC of IPCC.
As mentioned in the Technical Summary (IPCC, 2019) “Long-term sustained observations
and continued modelling are critical for detecting, understanding, and predicting ocean and
cryosphere change, providing the knowledge to inform risk assessments and adaptation
planning (high confidence)”.
Knowledge gaps exist in scientific knowledge for […] regions, parameters and processes of
[…] cryosphere change, including for physically plausible, high impact changes.”
IPCC SROCC defined high mountains as all mountain regions where glaciers, snow, or
permafrost are prominent features of the landscape. Decision 48 (EC-69) defined high
mountains as “areas where seasonal or perennial cryosphere is present and poses potential
and serious risks to society related to water scarcity and disaster resilience”.
Reference

Gaps

Observations
A3.3, page SMP11 (IPCC, 2019)

Uncertainty-related to the onset of ice sheet instability arises from
limited observations, inadequate model representation of ice sheet
processes, and limited understanding of the complex interactions
between the atmosphere, ocean and the ice sheet.

Section 2.2.2,
p. 140 ; (Hock et
al., 2019)

Long-term in situ records [of Snow Cover] are scarce in some
regions […], particularly in High Mountain Asia, Northern Asia and
South America. Observations spanning several decades are required
to quantify trends.

Section 2.2.4,
p. 145; (Hock et
al., 2019)

Observations of permafrost are scarce […] and unevenly distributed
among and within mountain regions. […]. The heterogeneity of
mountain environments and scarcity of long-term observations
challenge the quantification of representative regional or global
warming rates.

Box 2.2, p. 148;
(Hock et al.,
2019)

Limited evidence and low agreement on the total amount of
permafrost carbon in mountains because of differences in upscaling
and difficulties to distinguish permafrost and seasonally frozen soils
due to the lack of data.

Section 2.5;
p 174 ; (Hock et
al., 2019)

Uncertainties remain with detection and attribution of key
atmospheric drivers […] the climate-related changes, due to limited
spatial density and/or temporal extent of observation records at high
elevations. […] trends in total or solid precipitation at high elevation
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Reference

Gaps
remain highly uncertain, due to intrinsic uncertainties with in situ
observation methods, and large natural variability.
.. clear knowledge gaps in the distribution and characteristics of
cryospheric variables, […] the extent and ice content of permafrost
in mountains, but also current glacier ice volumes, trends in lake
and river ice, and the spatial and temporal variation of snow cover.

Section 2.2,
p 137, (Hock et
al., 2019)

Mountain observation networks do not always follow standard
measurement procedures.

Section 3.7,
p. 275;
(Meredith et al.,
2019)

Snow depth on sea ice is essentially unmeasured, limiting mass
balance estimates and ice thickness retrievals.
Understanding of precipitation in the polar regions is critically limited
by sparse observations, and there is a lack of understanding of the
processes that drive regional variability in wetting/drying and
greening/browning of the Arctic land surface.
There is inadequate knowledge concerning carbon dioxide and
methane emissions from land and subsea permafrost.
Trends in snow water equivalent over Arctic land are inadequately
known, reducing confidence in assessments of snow’s role in the
water cycle and in insulating the underlying permafrost.

Mechanistic understanding
Section TS.1,
p. 47; (IPCC
Tech Summary,
2019)

Knowledge gaps exist in scientific knowledge for important regions,
parameters and processes of ocean and cryosphere change.

Box 3.2, p. 216;
(Meredith et al.,
2019)

The atmosphere interacts with the ocean and cryosphere through
radiation, heat, precipitation and wind; a full understanding of
complex interconnected physical processes is lacking.

Section 3.7,
p. 275;
(Meredith et al.,
2019)

There are critical gaps in knowledge concerning interactions between
the atmosphere and specific elements of the polar ocean and
cryosphere. […] such gaps limit understanding of ongoing and
future trajectories of the polar regions and their climate systems.
… there is a paucity of studies analysing differences in the
trajectories of polar cryosphere and ocean systems between low and
very low greenhouse gas emission scenarios.
There is a need to better understand the evolution of polar glaciers
and ice sheets, and their influences on global sea level. Longer and
improved quantifications of their changes are required […].
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Gaps
Better understanding of the sensitivity of Antarctica to marine ice
sheet instability is required […].

Model performance
Section 2,
p. 134, (Hock et
al., 2019)

Permafrost thaw and degradation will increase during the 21st
century (very high confidence) but quantitative projections are
scarce.

Section 2.5,
p. 174 and 175;
(Hock et al.,
2019)

… observational knowledge gaps currently impede efforts to quantify
trends, and to calibrate and evaluate models that simulate the past
and future evolution of the cryosphere and its impacts.
Specific uncertainties are associated with projections of future
climate change trends at high elevations due mostly to current limits
in regional climate models and downscaling methods to capture the
subtle interplays between large-scale climate change and local
phenomena influenced by complex topography and high relief.
Coarse-scale simulations of future permafrost conditions in high
mountains are fraught with difficulties in capturing fine-scale
variation of topography, surface cover and near-surface materials.

Section 6.10,
p. 633 ; (Collins
et al., 2019)

Increasing resolution and improvements in climate models may help
to reduce uncertainty.

Impacts and risks
Section
2.3.2.2.2,
p. 163 ; (Hock et
al., 2019)

Coping capacities to withstand impacts from natural hazards in
mountain communities are constrained […]. Fundamental weather
and climate information is lacking to support both short-term early
warning for imminent disasters, and long-term adaptation planning.

Section
2.3.2.1.2,
p. 159 ; (Hock et
al., 2019)

Overall, there is high confidence that glacier retreat in general has in
most high mountains destabilized adjacent debris and rock slopes
over timescales from years to millennia, but robust statistics about
current trends in this development are lacking.

Section 2.5,
p. 175 ; (Hock et
al., 2019),
Section 6.10,
p. 633 ; (Collins
et al., 2019)

Few studies have taken a comprehensive risk approach to
systematically characterize and compare magnitude and extent of
past impacts and future risks across high-mountain regions,
including compound risks and cascading impacts where instances of
deep uncertainty in compound risks and cascading impacts
responses and outcomes may arise.

Section 3.7,
p. 276;

There are critical needs to better understand the efficacy and limits
of strategies for reducing risk and strengthening resilience for polar
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Reference

Gaps

(Meredith et al.,
2019)

ecosystems and people, including the contribution of practices and
tools to contribute to climate resilient pathways.

Adaptation measures
Section 2.3.1.4,
p. 157 ; (Hock et
al., 2019)

There is medium confidence in the ability to meet future water
demands in some mountain regions, given the combined
uncertainties associated with accurate projections of water supply in
terms of availability and the diverse sociocultural and political
contexts in which decisions on water access and distribution are
taken.

Section 2.5,
p. 175 ; (Hock et
al., 2019)

… adaptation measures – reported for high-mountain cryosphere
changes – a relatively new and developing area of research since
AR5, with … gaps in terms of systematically evaluating their costbenefits and long-term effectiveness as ‘fit-for-purpose’ solutions in
the mountain context.
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ANNEX 3 – LIST OF ACRONYMS

ADC

Arctic Data Committee (of SAON)

BUFR

Binary Universal Form for the Representation of meteorological data

Cg

Congress

DCPC

Data Collection or Processing Centre

EC

Executive Council

EC-71

Seventy-first Session of the Executive Council

EC-PHORS

WMO Executive Council Panel of Experts on Polar and High-Mountain
Observations, Research and Services

ESA

European Space Agency

ECV

Essential Climate Variable

GBON

Global Basic Observing Network

GCOS

Global Climate Observing System

GCW

Global Cryosphere Watch

GDPFS

Global Data-Processing and Forecasting System

GMDSS

Global Maritime Distress and Safety System

GOOS

Global Ocean Observing System

GCW-AG

GCW Advisory Group

GTN-P

Global Terrestrial Network for Permafrost

HydroSOS

Hydrological Status and Outlook System

IPCC

Intergovernmental Panel on Climate Change

INFCOM

Commission for Observation, Infrastructure and Information Systems
(Infrastructure Commission)

INTERACT

International Network for Terrestrial Research and Monitoring in the Arctic

JET-OSDE

Joint Expert Team on Earth System Observing System Design and
Experiments

MetNo

Norwegian Meteorological Institute

NetCDF/CF

Network Common Data Form – Climate and Forecast convention

NMHS(s)

National Meteorological and Hydrological Service(s)

NWP

Numerical Weather Prediction

OOPC

Ocean Observations Physics and Climate Panel
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OSCAR

Observing System Capability Analysis and Review tool (of WIGOS)

RCC

Regional Climate Centre

ROADS

Roadmap for Arctic Observing and Data Systems (of SAON)

PSTG

Polar Space Task Group

SAON

Sustained Arctic Observing Networks

SCADM

Data Management System of the Scientific Committee for Antarctic
Research

SERCOM

Commission for Weather, Climate, Water and Related Environmental
Services & Applications (Services Commission)

SC-ESMP

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

SC_IMT

Standing Committee on Information Management and Technology

SC-MMO

Standing Committee on Marine Meteorological and Oceanographic Services

SC-MINT

Standing Committee on Measurements, Instrumentation and Traceability

SC-ON

Standing Committee on Earth Observing Systems and Monitoring Networks

SG-Cryo

Study Group on Cryosphere Crosscutting functions – Global Cryosphere
Watch

SnowPEx

Satellite Snow Product Intercomparison and Evaluation Exercise

SROCC

Special Report on the Ocean and Cryosphere in a Changing Climate

TPE

Third Pole Environment

WCRP

World Climate Research Programme

WIGOS

WMO Integrated Global Observing System

WIS

WMO Information System

WMO

World Meteorological Organization

WSI

WIGOS Station Identifier

Recommendation 20 (INFCOM-1)
Collection of Climatological Standard Normals
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS
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Recommends to the Executive Council the adoption of the Collection of Climatological
Standard Normals through the draft resolution provided in the annex to the present
Recommendation.

Annex to Recommendation 20 (INFCOM-1)
Draft Resolution ##/1 (EC-##)
THE EXECUTIVE COUNCIL,
Recalling
(1)

Decision 6 (SERCOM-1) – Collection of Climatological Standard Normals,

(2)

Resolution 81 (Cg-18) – WMO mandatory publications and distribution policy for the
eighteenth financial period,

Recognizing the ultimate importance of Climatological Standard Normals as key reference
data for the standardized description of mean climate conditions in a given location for
meteorological and climate applications, services and research, as well as for national
legislative standards including building standards etc.,
Taking note of the Standards and Recommended Practices provided in the WMO Manual on
High Quality Global Data Management Framework for Climate (WMO-1238) including those
relevant to Climatological Standard Normals (section Definitions and Section 1. Managing
Data from various sources, provision 1.1.14),
Having examined Recommendation 20 (INFCOM-1) – Collection of Climatological Standard
Normals,
Having agreed Recommendation 20 (INFCOM-1) – Collection of Climatological Standard
Normals,
Requests the Commission for Observations, Infrastructure and Information Systems
(INFCOM) to:
(1)

Develop in coordination with the Commission for Weather, Climate, Water and Related
Environmental Services and Applications (SERCOM), most efficient arrangements for
the collection and publication of Climatological Standard Normals;

(2)

Coordinate and monitor the data exchange in accordance with the requirements
provided by SERCOM and making best use of national, regional and global WIS
infrastructure;

(3)

Report to the Executive Council on the progress of the implementation of the data
collection;

Requests the Secretary-General to facilitate the collection and publication of Climatological
Standard Normals 1991-2020;
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Urges Members to:
(1)

Start calculating and publishing 1991-2020 Climatological Standard Normals nationally
as soon as possible with the aim of completion of the Global climate normals (CLINO)
(WMO-No. 847), ideally not later than end of 2023;

(2)

Launch a broad communication campaign to promote the updated Climatological
Standard Normals and to clearly communicate Normals’ update implications to NMHS
internal and external users as well as the general public;

(3)

Contribute to the WMO collection of Climatological Standard Normals 1991-2020.

Recommendation 21 (INFCOM-1)
Update of the Manual on the High-quality Global Data Management Framework for
Climate (WMO-No. 1238)
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Recalling Resolution 22 (Cg-18) – Manual on High-quality Global Data Management
Framework for Climate,
Recognizing the importance of an integrated approach to WMO data management
underpinning all programme activities, in particular climate activities, which are critically
dependant on high quality, traceable, discoverable and useable climate data and that this
requires a regular and clear expression of requirements, on the one hand, and adequate
infrastructure and system solutions on the other hand,
Having examined Decision 5 (SERCOM-1) – Climate services requirements for the update
of the Manual on the High-quality Global Data Management Framework for Climate (WMONo. 1238), which includes identification of the service requirements for the update of the
Manual on the High-quality Global Data Management Framework for Climate (WMONo. 1238),
Recommends to the Executive Council the adoption of the proposed amendment of the
Manual on the High-quality Global Data Management Framework for Climate (WMONo. 1238) through the draft resolution provided in the annex to the present
recommendation.

Annex to Recommendation 21 (INFCOM-1)
Draft Resolution ##/1 (EC-73)
THE EXECUTIVE COUNCIL,
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Recalling that the High-quality Global Data Management Framework for Climate (HQGDMFC) enables the effective development and exchange of high-quality climate data. The
Manual on the HQ-GDMFC which was adopted by the Eighteenth Session of Congress
(Resolution 22
(Cg-18)) as a component of this initiative, provides standards and recommended practices
for sourcing, securing, managing, assessing, and cataloguing climate data,
Having examined Recommendation 21 (INFCOM-1) – Update of the Manual on the Highquality Global Data Management Framework for Climate (WMO-No. 1238),
Having agreed on Recommendation 21 (INFCOM-1),
Adopts the amendment to the Manual on the High-quality Global Data Management
Framework for Climate as provided in the annex to this resolution;
Requests:
(1)

INFCOM to review the cross-cutting documents relating to information management and
to lead the process for future updates of the Manual as part of its role in promoting
technical regulations underpinning data management;

(2)

SERCOM to assess progress made by Members in benefiting from these regulations in
their climate activities and identify new data requirements for climate activities;

Requests the Secretary-General:
(1)

To publish the amended Manual;

(2)

To facilitate collaboration among Members and resource mobilization for assisting
countries in applying the standard and recommended practices stipulated in the
Manual;

Urges Members to make their best efforts in assessing the maturity of their climate
datasets based on these provisions and relevant guidelines attached to the Manual.

Annex to draft Resolution ##/1 (EC-73)
Amendment to the Manual on the High-quality Global Data Management
Framework for Climate (WMO-No. 1238)
[Additions are formatted in green with a dashed underline (e.g. new text) and deletions are
formatted in red dashed underline with strikethrough (e.g. old text)]
3.

CLIMATE DATASET MATURITY ASSESSMENT

3.2

USE OF THE WMO STEWARDSHIP MATURITY MATRIX FOR CLIMATE
DATA (SMM-CD)
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The maturity assessment used by an entity to assess climate datasets should be based on
consistent internationally recognized practices for stewardship maturity, such as those
reflected in the SMM-CD that is recommended for datasets having global use, including
monitoring of climate change, and its version that is recommended for National and
Regional Purposes (SMM-CD_NRP) datasets, including for operational climate monitoring
activities (see Note (2) below).
Notes:
(1)

Maturity matrix approaches can be applied to other aspects of the end-to-end data life
cycle – for instance, evaluating the maturity of the climate observing systems.

(2)

Guidance on the SMM-CD for global datasets is available at
https://figshare.com/articles/The_manual_for_the_WMOWide_Stewardship_Maturity_Matrix_for_Climate_Data/7002482; and
Guidance on the SMM-CD_NRP for regional and national datasets is available at
https://figshare.com/articles/online_resource/WMO_SMMCD_NRP_Guidance_Booklet/13004606.

3.3.4
Climate datasets having regional, national or a limited (non-global) geographical
domain of coverage can be included in the catalogue if a relevant GCOS science panel, or an
authoritative scientific body at national or regional level considers them of high relevancy to
global climate science efforts. In this case, the same process for maturity assessment and
cataloguing shall be followed as for the global datasets
See INFCOM-1(III)/INF. 5.2.1(3) for more information.

Recommendation 22 (INFCOM-1)
Rules of procedure for technical commissions
THE COMMISSION FOR OBSERVATION, INFRASTRUCTURE AND INFORMATION SYSTEMS,
Having examined Recommendation 8 (SERCOM-1) — Rules of Procedure for Technical
Commissions, which recommended similar changes to the Rules of procedure as those
recommended by the Infrastructure Commission in the present recommendation,
Recommends to the Executive Council the adoption of the Rules of procedure for technical
commissions through the draft resolution provided in the annex to the present
recommendation;
Invites the Technical Coordination Committee to address and resolve the small differences
between Recommendation 8 (SERCOM-1) and the present recommendation.
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Annex to Recommendation 22 (INFCOM-1)
Draft Resolution ##/1 (EC-73)
RULES OF PROCEDURE FOR TECHNICAL COMMISSIONS
THE EXECUTIVE COUNCIL,
Having examined Recommendation 8 (SERCOM-1) – Rules of Procedure for Technical
Commissions and Recommendation 22 (INFCOM-1) – Rules of procedure for technical
commissions,
Having considered the recommendation of the Technical Coordination Committee,
Decides to amend the Rules of Procedure for Technical Commissions (WMO-No. 1240) as
provided in the annex;
Requests the Secretary-General to publish the revised Rules of Procedure.
Annex: 1
_______
Recommendation justification:
Resolution 11 (EC-71) – Rules of procedure for the constituent bodies, adopting rules of
procedure for technical commissions (published in 2019 as WMO-No. 1240) and tasking the
Technical Coordination Committee to keep them under review;
Decision 10 (INFCOM-1) – Rules of procedure for technical commissions, requesting the
president of the Infrastructure Commission, in coordination with the president of the
Services Commission, to bring to the attention of the Technical Coordination Committee any
amendments to the Rules of Procedure for Technical Commissions they deem necessary.
The present proposed amendments to the rules of procedure for technical commissions have
been jointly prepared by the presidents of the commissions with the support of the
Secretariat and respective management groups to:
(1)

Provide Annex III with the general terms of reference for the management groups of
the commissions;

(2)

Introduce additional categories of subsidiary bodies of standing committees to better
address needs related to consultation and coordination (Advisory Group) and specific
tasks (Task Team);

(3)

Complete and harmonize with the General Regulations the rules of procedure on joint,
including interagency, subsidiary bodies;

(4)

Provide supplementary definitions of membership in the technical commissions and
subsidiary bodies, as an additional Annex IV, to clarify the diversity of roles.
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Annex to draft Resolution ##/1 (EC-73)
Rules of Procedure for Technical Commissions
[Proposed amendments are presented as tracked changes to WMO-No. 1240)]
4.

Composition

4.1 A technical commission is composed of technical experts in the fields covered by the
terms of reference of the commission nominated by Members represented on the
commission, and selected to serve on any of the commission’s subsidiary bodies. The United
Nations and other relevant international organizations with which WMO has a formal
relationship may also nominate technical experts on the commission. Supporting definitions
of the different roles of technical experts serving on the subsidiary bodies of the commission
are provided in Annex IV.
5.

Subsidiary bodies [subsections to be renumbered in the editorial process]
5.4.3.bis

Advisory Group

(a) Advisory groups may be established by a commission or, subject to the approval of
the president of a commission, by a standing committee to guide and coordinate the
delivery of globally consistent operational services and supporting expert technical
and/or scientific advice for a specific application area, to facilitate and promote
cooperation with other relevant international bodies and to carry out other tasks as
required.
(b)

The continuing requirement for an advisory group should be periodically reviewed by
the parent commission or standing committee in consultation with the president of the
commission.

(c)

Advisory groups should be composed of representatives and experts designated by
those Members or agencies with mandated responsibilities for a specific application
area and registered by the relevant Permanent Representative or Approving Agency
on the Expert Network. The selection of advisory group chairs should be approved by
the president of the commission.

(d)

The number of advisory groups established by a commission or standing committee
should be kept to a minimum. Advisory groups should work primarily through
electronic means of communication; face-to-face meetings should be organized only if
agreed to by the parent commission or standing committee.
5.4.3.ter

(a)

Task Team

Task teams may be established by a standing committee to discharge specific or
urgent tasks within the mandate of the standing committee. A task team should have
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clearly defined deliverable(s) and should be time bound. If a task team needs to
extend its working period to perform its tasks, the extension should be approved by
the parent standing committee.
(b)

Task teams should be composed of relevant subject experts selected from the Expert
Network. The selection of experts and chairs for task teams should be approved by the
president of the commission, based on proposals by the chair of the parent standing
committee in consultation with the chair of the parent group.

(c)

The number of task teams established by a standing committee should be kept to a
minimum. Task teams should work primarily through electronic means of
communication; face-to-face meetings should be organized only if agreed by the
parent standing committee.
5.4.6 Joint subsidiary bodies

(a)

Joint subsidiary bodies, standing committees or study groups, may be established on
proposal by two or more commissions or in collaboration with other relevant bodies
(for example, the Research Board) to work on cross-cutting subjects. Pursuant to the
specific terms of reference of the commissions79, joint subsidiary bodies may be
established, in accordance with Regulation 32, between a commission and another
constituent body to work on cross-cutting subjects or, in accordance with Regulation
142, with another intergovernmental organization of the United Nations system to
address areas of common interest.

(b)

The establishment of joint subsidiary bodies should be approved by Congress or the
Executive Council upon recommendation by the presidents of the constituent bodies
concerned. Joint subsidiary bodies with another intergovernmental organization of the
United Nations system would also require approval by the corresponding governing
body of the co-sponsoring organization.

(c)

Joint subsidiary bodies should elect co-chairs representing each of the collaborating
parent bodies or organizations.

__________
ANNEX III. GENERAL TERMS OF REFERENCE OF THE MANAGEMENT GROUPS OF
TECHNICAL COMMISSIONS
(To be developed as part of the next phase of the reform of constituent bodies)
Within its terms of responsibility as defined hereunder and under the delegated
responsibility of the parent technical commission, each technical commission Management
Group shall be responsible for advising and supporting the president and co-vice-presidents
on all matters related to the work of the Commission, and particularly:
(a)

79

Oversight of the development, maintenance and prioritization of the Commission’s
Work and Operating Plans, supporting structures and related resource needs, in close
consultation with the other technical commission, the Research Board, regional

Infrastructure Commission: item d(iv); Services Commission: item d(iii).
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associations and other relevant bodies to ensure strategic alignment with the WMO
Strategic and Operating Plans;
(b)

Coordination of the Commission’s response to requests from Congress and the
Executive Council relevant to the Commission, such as input to the WMO Strategic and
Operating Plans, considerations of cooperation between the public and private sectors,
ongoing reviews of WMO structures and processes, and the monitoring and evaluation
of activities relevant to the Commission’s expected outputs;

(c)

Assuring a consistency of approach for the development, review and approval of WMO
regulatory material for inclusion in the WMO Technical Regulations;

(d)

Oversight, in consultation with the other technical commission, the Research Board,
regional associations and other relevant bodies, of the development and maintenance
of WMO guidance and other relevant resources, in order to support Members in the
implementation of and their compliance with, the WMO Technical Regulations;

(e)

Coordination and promotion of capacity development activities and opportunities
based on examples and principles of good practice, in collaboration with the other
technical commission, the Research Board, regional associations, the Capacity
Development Panel and other relevant bodies, with an emphasis on addressing the
priority needs of developing and least developed countries including Small Island
Developing Member States and Territories;

(f)

Ensuring the delivery of a coordinated approach to the different areas of work covered
by the Commission;

(g)

Coordination of the Commission’s successful implementation of the delivery of the
WMO Gender Action Plan;

(h)

Planning, preparation and delivery, in coordination with other relevant bodies, of the
sessions of the Commission;

(i)

Identification, selection, appointment and periodic review of experts to serve on the
subsidiary bodies of the Commission, in close coordination with the other technical
commission, the Research Board, regional associations and other relevant bodies
based on the nomination of experts made by Members and approving agencies;

(j)

Coordination of the Commission’s technical advice and inputs into the development
and maintenance of the priorities, Work and Operating Plans of the other technical
commission, Research Board and other relevant WMO bodies;

(k)

Promote and encourage the engagement and participation of early-career experts, the
private sector and other stakeholders, in the work and sessions of the Commission.

__________
ANNEX IV. SUPPORTING DEFINITIONS OF TECHNICAL COMMISSIONS AND
SUBSIDIARY BODY MEMBERSHIP
Chair/vice-chair – An expert from the Expert Network selected by the president of the
commission, or the commission if selected in session, to coordinate work on the delivery
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and reporting of the expected outputs of a subsidiary body. Up to 30 days per year
commitment.
Core Expert – An expert selected from the Expert Network and approved by the president
of the commission, to routinely work on the delivery of the expected outputs of a subsidiary
body. Up to 20 days per year commitment.
Associate Expert – An expert selected from the Expert Network and approved by the
president of the commission, to provide ad hoc support to the delivery of the expected
outputs of a subsidiary body. Up to 5 days per year commitment.
Technical Focal Point – An expert selected from the Expert Network and approved by the
president of the commission, to provide reports, updates and advice to a technical
commission or subsidiary body relating to a specific subject area of expertise. Terms of
reference and annual time commitments agreed with the leadership of the parent body.
National/Regional Focal Point – A national or regionally representative designated by
Members or regional associations respectively charged with providing reports, updates and
advice to a technical commission, a subsidiary body or the Secretariat on a specific subject
area of expertise. Terms of reference and annual time commitments agreed with the
leadership of the parent body.
Rapporteur – An expert selected from the Expert Network and approved by the president
of the commission, to report on behalf of and as directed by the leadership of a technical
commission or subsidiary body to an external agency. Terms of reference and annual time
commitments agreed with the leadership of the parent body.
Thematic Coordinator – An expert selected from the Expert Network and approved by the
president of the commission, to work on a defined cross-cutting theme of a technical
commission or subsidiary body. Up to 20 days per year commitment.
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Arlene LAING (Ms)
Glendell DE SOUZA

Principal Delegate
Alternate

Canada
David HARPER
Doris FORTIN (Ms)
Matt ARKETT
Heather AUCOIN (Ms)
Christine BEST (Ms)
Pierrette BLANCHARD (Ms)
Veronique BOUCHET (Ms)
Diane CAMPBELL (Ms)
Claudie CARPENTIER (Ms)
Alec CASEY
Laurent CHARDON
Lo CHENG (Ms)
Shannon DEGRAAF (Ms)
Norman GAGNON
Richard HOGUE
Elizabeth JAMIESON (Ms)
Jeffrey KARN

Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
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Tom KRALIDIS
Jason LEE
Frederic LENORMAND
Shawn MARSHALL
Laura MEDEIROS (Ms)
Daniel MICHELSON
Samy PELERIN
Tobias SPEARS
Di WAN (Ms)
Jim YOUNG

Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Chile
Gaston TORRES
Claudia CRUZ (Ms)
Alejandro DE LA MAZA
Consuelo GONZALEZ (Ms)
Francisco LARRAIN
Luis LAZCANO
Juan QUINTANA
Barbara TAPIA (Ms)
Paola URIBE (Ms)
Maria Carolina VIDAL (Ms)

Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

China
Yong YU
Baogui BI
Xianghua XU
Qinchen CHAO (Ms)
Ronghua JIN (Ms)
Xiang LI (Ms)
Zhiqiang LI
Jin LIU
Yulong LIU
Xiaodan NA (Ms)
Chong PEI (Ms)
Jiankai WANG
Wei WANG
Dongdong XIA
Xianghua XU
Xiyan XU (Ms)
Ting YU (Ms)
Qin ZENG
Rong ZHANG (Ms)
Tianyu ZHANG
Zhikai ZHANG
Ping ZHAO

Principal Delegate
Alternate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
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Colombia
Yolanda GONZALEZ HERNANDEZ
(Ms)
Andres Felipe MARMOLEJO EGRED
Milena ARIZA (Ms)
Oscar Daniel BELTRAN RODRIGUEZ
Fabio Andres BERNAL QUIROGA
Allison DEL RIO BAHAMON (Ms)
Eliana FONSECA (Ms)
Hector GONZALEZ
Helmer GUZMAN
Hugo SAAVEDRA
Nelson Omar VARGAS

Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Côte d'Ivoire
Daouda KONATE
Alexandre GBOKA
Firmin YA

Principal Delegate
Delegate
Delegate

Croatia
Dubravka RASOL (Ms)
Dario KOMPAR
Nevenka KADIC-VLAHOVIC (Ms)

Principal Delegate
Alternate
Delegate

Czech Republic
Jan DANHELKA
Radim TOLASZ

Principal Delegate
Delegate

Denmark
Jens Quirin HANSEN
Ulrik Smith KORSHOLM
Ellen Vaarby LAURSEN (Ms)
Alex ANDRESEN
Tine JENSEN (Ms)
Nils MARVING
Citterio MICHELE
Mariann RICHTERHAUSEN (Ms)
Kim SARUP
Henning Sand SONNE
Ebbe Melo SORENSEN

Alternate
Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Finland
Tarja RIIHISAARI (Ms)
Vesa KURKI
Maria HURTOLA (Ms)
Johanna KORHONEN (Ms)
Jari UUSIKIVI

Principal Delegate
Alternate
Delegate
Delegate
Delegate
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France
Rémy GIRAUD
Mehdi ABDELKRIM
Catherine BORRETTI (Ms)
Laurence FRACHON (Ms)
Joel GUEUSQUIN
Marie-Pierre MEGANCK (Ms)
Francoise MONTARIOL (Ms)
Manon VIGNES (Ms)

Principal Delegate
Alternate/Delegate
Alternate/Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Germany
Klaus-Juergen SCHREIBER
Karolin EICHLER (Ms)
Tilman HOLFELDER
Gerhard ADRIAN
Thorsten BUESSELBERG
Stephan DIETRICH
Karolin EICHLER (Ms)
Jasmin JAHNKE (Ms)
Julia KELLER (Ms)
Tanja KLEINERT (Ms)
Stefan KLINK
Harald KOETHE
Volker LEHMANN
Armin RAUTHE-SCHOECH
Stefan ROESNER
Malte UPHOFF
Philipp VON CARNAP

Principal Delegate
Alternate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Greece
Antonios EMMANOUIL
Flora GKOFA (Ms)
Nikolaos KALAMARAS
Nikolaos KARATARAKIS
Anna MAMARA (Ms)
Anastasios MASTRANGELOPOULOS
Michail MYRSILIDIS
Konstantina PAPATSIMPA (Ms)
Panagiotis SKRIMIZEAS

Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Hong Kong, China
Lap-shun LEE
Wang-chun WOO

Principal Delegate
Alternate

Hungary
Laszlo BOZO

Principal Delegate
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Iceland
Arni SNORRASON
Jorunn HARDARDOTTIR (Ms)

Principal Delegate
Alternate

India
Ramasamy VENKATESAN
Ahmed BASHIR
Krishnanand HOSALIKAR
Nalini Mohan KANCHIBHATLA
K.C. Sai KRISHNAN
Y.K. REDDY
Ramasamy VENKATESAN

Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Indonesia
Ardhasena SOPAHELUWAKAN
Edward TRIHADI
Riris ADRIYANTO
Febry ARDYANA
Ariffudin ARIFFUDIN
Anni Arumsari FITRIANY (Ms)
Urip HARYOKO
Iqbal IQBAL
Bowo PRAKOSO
Agie WANDALA PUTRA
Bagus Rachmat RIEVAN
Anna Oktavia SETIOWATI (Ms)
Evi Rumondang Suryati SINAGA
(Ms)
Regina Yulia YASMIN (Ms)

Principal Delegate
Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Iran, Islamic Republic of
Farah MOHAMMADI
Ladan JAFARI TEHRANI (Ms)
Ali Hasan AGHABAGHERI
Maryam HARATI (Ms)
Mostafa JOURI
Jafar OMIDI GARGARI
Reza ROOZBAHANI
Hesam SAJDEH

Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Ireland
Sarah GALLAGHER (Ms)
Eoin MORAN
Sinead DUFFY (Ms)
Noel FITZPATRICK
Sarah O'REILLY (Ms)
Josephine PRENDERGAST (Ms)
Eoin SHERLOCK

Principal Delegate/Delegate
Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Israel
Onn MINTZ

Principal Delegate
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Rani NAOR

Delegate

Italy
Giuseppe Angelo LEONFORTE
Angela Chiara CORINA (Ms)
Francesco FOTI
Silvio GUALDI
Andrea MERLONE
Antonio NAVARRA

Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate

Japan
Naofumi MASUKO
Katsumasa YAGI
Jitsuko HASEGAWA (Ms)
Hiroaki MINEMATSU
Mamoru MIYAMOTO
Akihiro SHIMASAKI
Akihiko SHIMPO
Noriyuki ADACHI
Hiroya ENDO
Atsushi GOTO Delegate
Yoichi HIRAHARA Delegate
Yasutaka HOKASE Delegate
Yuki HONDA
Yukiko IKEDA (Ms)
Masaaki IKEGAMI
Koichiro KAKIHARA
Mayuko KASAI (Ms)
Teruo KAWASAKI
Takuya KOMORI
Masaru KUNII
Masaki KUROIWA
Hideaki MORISHITA
Nozomu OHKAWARA
Yoshinori OIKAWA
Yuka OKUNAKA (Ms)
Kenji OSHIO
Tetsu SAKAI
Ryosuke SAKAKIBARA
Takuya SAKASHITA
Hirotaka SATO
Katsunari SATO
Yoshiaki SATO
Fumi SEZAKI (Ms)
Sho SHIMAMURA
Kazuto SUDA
Yoshihiko TAHARA
Yuhei TAKAYA
Yuko TAMAKI (Ms)
Eiji TOYODA

Principal Delegate
Principal Delegate
Alternate/Delegate
Alternate
Alternate
Alternate
Alternate/Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
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Kenji TSUNODA
Syunya WAKAMATSU
Mayu YAMAMOTO (Ms)
Hiroshi YAMAUCHI
Kazuki YASUI

Delegate
Delegate
Delegate
Delegate
Delegate

Kazakhstan
Almas SHABDANOV
Kuanyshbek KAUKENOV
Bakhytzhan SAILYBAYEV
Gulzhan TULEBAYEVA (Ms)
Didar ZHANIBEKULY
Samat ZHAZYLBEKOV
Kairat ZHUSANBAYEV
Bauyrzhan ZHEKIZHANOV

Principal Delegate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Delegate

Lao People's Democratic Republic
Viengxai MANIVONG
Principal Delegate
Luxembourg
Andrew FERRONE

Principal Delegate

Macao, China
Weng Kun LEONG
Iu Man TANG
Hong Kit CHAN
Chan Heng CHEONG
Mei Leng LAM (Ms)
Chan Vai TAM
Man Son LO
Wai Kei TOU

Principal Delegate
Principal Delegate/Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Malaysia
Mohd Zunadi MAT
Asnor Muizan ISHAK
Wan Mohd Nazri WAN DAUD

Delegate
Delegate
Delegate

Mali
Moussa TOURE
Adama KONATE
Henri KONATE
Mamadou SAMAKE
Daouda TRAORE

Principal Delegate
Alternate/Delegate
Delegate
Delegate
Delegate

Mauritius
Surekha RAMESSUR (Ms)

Principal Delegate

Mexico
Fabian VAZQUEZ ROMANA
Jorge ZAVALA HIDALGO

Principal Delegate
Alternate
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Santiago CAMACHO PÉREZ
Juan Manuel CHÁVEZ LÓPEZ
Idalia Miroslava ESPINOSA
MORENO (Ms)
Maria Eugenia GONZALEZ ANAYA
(Ms)
David Oswaldo GONZÁLEZ
RAMÍREZ
Said Nahúm MONTES CARBALLO
Mauricio Leonel NORIEGA BRITO
Armando RODRÍGUEZ DÁVILA
Edgar Omar ROMERO CASAS

Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Mongolia
Oyunjargal LAMJAV (Ms)
Erdenemunkh BYAMBAA (Ms)
Dulamsuren DASHKHUU (Ms)
Ulambayar DASHZEVGE
Amgalan GANBAT (Ms)
Purevdagva KHALZAN
Bolormaa KHURELBAATAR (Ms)
Gomboluudev PUREVJAV
Khishigsuren SERJ (Ms)

Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Morocco
Omar CHAFKI
Brahim ELMESSAOUDI
Ahmed CHERIFI
Said ELKHATRI
Karam ESSAOUINI
Hassan HADDOUCH

Principal Delegate
Alternate/Delegate
Delegate
Delegate
Delegate
Delegate

Myanmar
Yin Myo Min HTWE (Ms)

Delegate

Nepal
Ram Gopal KHARBUJA
Kamal Ram JOSHI
Archana SHRESTHA (Ms)
Indira KADEL (Ms)
Subash TULADHAR
Bikram ZOOWA

Principal Delegate
Alternate
Alternate
Delegate
Delegate
Delegate

Netherlands
Philippe STEEGHS
Frank LANTSHEER

Principal Delegate
Delegate

New Zealand
Kevin ALDER
Bruce HARTLEY
Andrew HARPER

Principal Delegate
Alternate
Delegate
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Norm HENRY
James LUNNY
Chris NOBLE

Delegate
Delegate
Delegate

Niger
Gaptia lawan KATIELLOU
Abdul Karim TRAORE
Mohamed Housseini IBRAHIM
Moussa MOUHAIMOUNINE
Youchaou OUSMAN BAOUA
Moussa SAADOU

Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate

Nigeria
Oluwaseun Wilfred IDOWU
Oko Ibiam AGHA
Bashiru ALIYU
Maimuna Usman BORNO (Ms)
Wasiu Adeniyi IBRAHIM
Olusegun JIMOH
Umar Karaye MAIKUDI
Yusuf MUNTARI
Nasiru MEDUGU
Juddy Ngozichukwuka OKPARA
Olumide OLANIYAN (Ms)
Abdulrasheed Darazo ZAKARIYA

Alternate/Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Norway
Bard FJUKSTAD
Anne-Cecilie RIISER (Ms)
Werner ERIKSEN
Hege HISDAL (Ms)
Cecilie STENERSEN (Ms)
Svein TAKSDAL
Elise TRONDSEN (Ms)

Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate

Peru
Jorge CHIRA
Julio LAU
Clara ORIA (Ms)
Augusto VARGAS
Luis VERA
Esequiel VILLEGAS
Luis ZEVALLOS

Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Philippines
Roy BADILLA
Norelius BALORAN

Principal Delegate
Alternate

Poland
Miroslaw MIETUS

Principal Delegate
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Janusz FILIPIAK
Jakub SAWICKI
Krzysztof TOMASIEWICZ

Alternate
Delegate
Delegate

Republic of Korea
Deukkyun RHA
Junho CHA
Sunghoi HUH
Yongseob LEE
Inmook NA
Sunghyup YOU
Hyukjin YUN
Kyung-On BOO (Ms)
Eunjin CHOI (Ms)
Junghun CHOI
Yoonmee CHOI (Ms)
Sung-Rae CHUNG
Sungsoo DO
Sanghyeon JEON
Kanga JEONG
Byoungcheol KIM
Hyeongguk KIM
Insun KIM (Ms)
Yeonghun KIM
Hannah LEE (Ms)
Sejong LEE
Seiyoung PARK (Ms)
Youngjoo PARK (Ms)
Eunjeung SHIM (Ms)
Dongkee SHIN
Hyuncheol SHIN
Joohyung SON (Ms)

Principal Delegate
Alternate
Alternate
Alternate
Alternate
Alternate/Delegate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Republic of Moldova
Dan TITOV
Ghennadii ROSCA
Oxana CLOCICO (Ms)
Aliona ISAC (Ms)
Lidia TRESCILO (Ms)

Principal Delegate
Alternate
Delegate
Delegate
Delegate

Romania
Gabriela BANCILA (Ms)
Sorin CHEVAL
Elena TOMA (Ms)

Romania
Principal Delegate
Alternate
Delegate

Russian Federation
Igor SHUMAKOV
Dmitry ZAYTSEV
Vasily ASMUS
Sergey BORSCH

Principal Delegate
Alternate
Delegate
Delegate
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Tatiana DMITRIEVA (Ms)
Alexander GUSEV
Vladimir KATTSOV
Dmitry KIKTEV
Tatiana LABENETS (Ms)
Maria MAMAEVA (Ms)
Marina PETROVA (Ms)
Yury SIMONOV
Vasily SMOLYANITSKY
Sergey SOLDATENKO
Sergey TASENKO
Sergey USPENSKY
Senegal
Sadibou BA
COUTAILLE BA
ABDOULAYE IBN IBRAHIMA
MBENGUE
Dieudonne NGOUAKA
El Hadj Malick NDOYE

Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Principal Delegate
Alternate
Alternate
Alternate
Delegate

Saudi Arabia
Saad ALMAJNOONI
Omar DAFTERDAR
Fazi ALKHUZAIE
Naif DAKHEELALLAH ALORFI

Principal Delegate
Alternate
Delegate
Delegate

Serbia
Jugoslav NIKOLIC
Milica ARSIC (Ms)
Goran MIHAJLOVIC
Andreja STANKOVIC
Perisa SUNDERIC

Principal Delegate
Delegate
Delegate
Delegate
Delegate

Singapore
Lesley CHOO
Kwok Wah CHOW
Pei Yi LEONG (Ms)
Cheryl TAN (Ms)
Sok Huang TAN (Ms)
Darryl BOH
Vanessa LIM (Ms)
Cheryl TAN (Ms)
Tien Ser TAN
Yap Fung THAM

Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Slovenia
Drago GROSELJ
Zgonc ANTON

Principal Delegate
Delegate

South Africa
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Mnikeli NDABAMBI
Mary-Jane BOPAPE (Ms)
Syfred FUNDE
Rydall JARDINE
Tracey LABAN (Ms)
Stephanie LANDMAN (Ms)
Samantha LINNERTS (Ms)
Zoleka MANONA (Ms)
Charlotte MCBRIDE (Ms)
Francis MOSETLHO
Jonas MPHEPYA
Lungi NGCINGWANA (Ms)
Bafentse SENGANE
Spain
Jose Antonio FERNANDEZ
MONISTROL
Fernando BELDA ESPLUGUES
Juan Ramon MORETA GONZALEZ
Jose Pablo ORTIZ DE GALISTEO
MARIN
Ricardo SQUELLA DE LA TORRE

Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Principal Delegate
Alternate
Delegate
Delegate
Delegate

Sweden
Stefan NILSSON
Ilmar KARRO
Cristina ALIONTE EKLUND (Ms)

Principal Delegate
Alternate
Delegate

Switzerland
Estelle GRUETER (Ms)
Yves-Alain ROULET
Mathias BAVAY
Charles FIERZ
Moritz FLUBACHER
Joerg KLAUSEN
Heike KUNZ (Ms)

Principal Delegate/Delegate
Alternate/Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Thailand
Sugunyanee YAVINCHAN (Ms)
Amorn KAEWMORAKOT
Pipat ARCHASONG
Thaweesak CHANTABURI
Phanumat LEWCHAROENTHRAP
(Ms)
Wanchalearm PETSUWAN
Punjamaporn SIENGLERT (Ms)
Wattana SINGTUY (Ms)
Teeratham TEPPARAJ
Somkuan TONJAN
Tunisia

Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
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Ahmed HMAM
Saoussen CHRIAA (Ms)
Abderrahman WASLI

Principal Delegate
Delegate
Delegate

Turkey
Murat ALTINYOLLAR
Zafer Turgay DAG
Yasin ER
Mustafa SERT
Ozden TUTEN

Principal Delegate
Delegate
Delegate
Delegate
Delegate

Ukraine
Olga DUBROVINA (Ms)
Viacheslav MANUKALO
Illia PEREVOZCHYKOV
Ruslan REVIAKIN

Principal Delegate
Alternate
Delegate
Delegate

United Kingdom of Great Britain and Northern Ireland
Sarah JACKSON (Ms)
Principal Delegate
Jeremy TANDY
Principal Delegate/Delegate
Nyree PINDER (Ms)
Alternate
Jane WARDLE (Ms)
Alternate
Nick ASHTON
Delegate
Berry DAVID
Delegate
Harry DIXON
Delegate
Simon GILBERT
Delegate
Brown JAKE
Delegate
Karen MCCOURT (Ms)
Delegate
Simon MCLELLAN
Delegate
Debbie O'SULLIVAN (Ms)
Delegate
Holly SEALEY (Ms)
Delegate
Aileen SEMPLE (Ms)
Delegate
Steve STRINGER
Delegate
Jon TURTON
Delegate
United Republic of Tanzania
Pascal WANIHA
Hamza KABELWA
Wilbert MURUKE
Tunsume Gideon MWAMBONEKE
(Ms)
Mohammed NGWALI
Robert K. M. SUNDAY
United States of America
Fredrick BRANSKI
Courtney Jeanne DRAGGON (Ms)
Monique BASKIN (Ms)
Thomas CUFF
Youssef ELKEI
Janice FULFORD (Ms)

Alternate
Delegate
Delegate
Delegate
Delegate
Delegate

Principal Delegate
Alternate
Delegate
Delegate
Delegate
Delegate
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Curtis MARSHALL
Kevin SCHRAB
Kari SHEETS (Ms)
Sidney THURSTON
Charles TRUMBULL
Mark ZETTLEMOYER
Curtis BARRETT

Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Observer

Uruguay
Daniel BONORA
Diego TELLECHEA
Sebastian VARELA

Principal Delegate
Alternate
Alternate

Viet Nam
Vinh Thu NGUYEN
Huy Duong DO
Van Manh NGO
Truong Duan PHAN
Kari SHEETS (Ms)
Sidney THURSTON
Curtis BARRETT

Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Observer

3.

WMO Members not represented in the technical commission

Armenia
Levon AZIZYAN
Armen DPIRYAN
Gohar GEVORGYAN (Ms)
Valentina GRIGORYAN (Ms)
Yelena KHALATYAN (Ms)
Amalya MISAKYAN (Ms)
Gagik SURENYAN

Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Benin
Jules AZONGNIHOUN
Joseph BESSOU Delegate
Aurelien TOSSA Delegate

Delegate
Delegate
Delegate

Bolivia, Plurinational State of
Hugo Cristobal MAMANI TICONA
Willy ROCHA QUIPSE
Hugo CUTILE COPA
Marisol Lucia PORTUGAL ALVAREZ (Ms)

Principal Delegate
Alternate
Delegate
Delegate

Cameroon
Emmanuel NYUYKI BONGKIYUNG

Delegate

Chile
Gaston TORRES

Principal Delegate
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Luis LAZCANO
Barbara TAPIA (Ms)
Paola URIBE (Ms)

Delegate
Delegate
Delegate

Colombia
Milena ARIZA (Ms)
Hugo SAAVEDRA

Delegate
Delegate

Croatia
Dubravka RASOL (Ms)
Dario KOMPAR
Nevenka KADIC-VLAHOVIC (Ms)

Principal Delegate
Alternate
Delegate

Dominican Republic
Andres Miguel CAMPUSANO LASOSE
Jenuel Miguel ALMONTE CABRERA
Juana SILLE (Ms)

Principal Delegate
Delegate
Delegate

Egypt
Amr MAHMOUD
Hamza ABOUALHASSAN
Mohamed Husain KORANY
Adel ABDEL HALIM
Yasser ABDEL-GWAD
Abdalla Abdelrahman BALIGH
Sabry EL-FOULY
Zeinab FAHMY (Ms)
Samira REFAAT (Ms)
Ahmed SAAD
Samira REFAAT (Ms)
Aly SHABAN Delegate
Doaa AMIN (Ms)
Hanan FARAG (Ms)
Mahmoud Gaber IBRAHIM
Heba Mohamed MOSTAFA (Ms)
Alaa Eldin Mabrouk MOUSTAFA

Principal Delegate
Alternate
Alternate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Observer
Observer
Observer
Observer
Observer

Georgia
Ramaz CHITANAVA
Irakli MEGRELIDZE
Ioseb KINKLADZE
Lia MEGRELIDZE (Ms)

Principal Delegate
Alternate
Delegate
Delegate

Guatemala
Cleofas CULAJAY

Delegate

Iceland
Árni SNORRASON
Jorunn HARDARDOTTIR (Ms)

Principal Delegate
Alternate

Lesotho
Tlhoriso MORIENYANE

Delegate
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Retsepile NEKO
Ntsiuoa PHAKISA (Ms)
Molefi PULE

Delegate
Delegate
Delegate

Luxembourg
Andrew FERRONE

Principal Delegate

Madagascar
Nirivololona RAHOLIJAO (Ms)
Stephason KOTOMANGAZAFY
Herinjanahary RALAIHARINORO
Voahanginirina Anne Marie Pierrette
RAMIANDRISOA (Ms)
Rivo RANDRIANARISON

Principal Delegate
Delegate
Delegate
Delegate
Delegate

Mexico
Jorge ZAVALA HIDALGO
Maria Eugenia GONZALEZ ANAYA (Ms)
Fabián VAZQUEZ ROMANA

Principal Delegate
Alternate
Delegate

Montenegro
Luka MITROVIC
Vanja RAJOVIC (Ms)
Mirjana SPALEVIC

Principal Delegate
Delegate
Delegate

Netherlands
Philippe STEEGHS

Delegate

Poland
Tomasz WALCZYKIEWICZ
Janusz FILIPIAK

Principal Delegate
Alternate

Qatar
Abdulla Mohammed AL MANNAI
Omar OBAIDAN

Principal Delegate
Delegate

Romania
Sorin CHEVAL
Anisoara IRIMESCU (Ms)
Eugen MIHULET

Delegate
Delegate
Delegate

Rwanda
Fidele KAMANZI
Prosper AYABAGABO
Felix MUCYO
Valens NIZEYIMANA RWAKAGEYO

Principal Delegate
Delegate
Delegate
Delegate

Slovakia
Martin BENKO
Jana POOROVA (Ms)
Branislav CHVILA
Jozef CSAPLAR

Principal Delegate
Alternate
Delegate
Delegate
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Peter DEVECKA
Martin FLOCH
Jozef VIVODA

Delegate
Delegate
Delegate

Slovenia
Drago GROSELJ
Anton ZGONC

Principal Delegate
Delegate

South Africa
Francis MOSETLHO
Christa FERREIRA (Ms)
Syfred FUNDE
Samantha LINNERTS (Ms)
Lungi NGCINGWANA (Ms)
Andrew VAN DER MERWE

Principal Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Ukraine
Olga DUBROVINA (Ms)
Viacheslav MANUKALO
Natalia HOLENIA (Ms)
Illia PEREVOZCHYKOV
Ruslan REVIAKIN

Principal Delegate
Alternate
Delegate
Delegate
Delegate

Uruguay
Luis A LOUREIRO
Yamandu MORAN

Delegate
Delegate

4.

Invited experts

Eric ALLAIX
Silvana ALCOZ (Ms)
Sue BARRELL (Ms)
Stephen ENGLISH
Tobias FUCHS
Hiroyuki ICHIJO
Gaborekwe KHAMBULE (Ms)
Feng LIANG (Ms)
Jennifer MILTON (Ms)
Tillmann MOHR
Osvaldo MORAES
John PARKER
Mikael RATTENBORG
David RICHARDSON
Nicolas RIVABEN
Larisa TRICHTCHENKO (Ms)
Peng ZHANG
5.

Representatives of international organizations and other bodies

Permanent Interstate Committee for Drought Control in the Sahel (CILSS)
Seydou TRAORE
Observer
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Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO)
Jolanta KUSMIERCZYK-MICHULEC (Ms)
Observer
Pavel STRACHOTA
Observer
European Centre for Medium-Range Weather Forecasts (ECMWF)
Erik ANDERSSON
Observer
European Meteorological Services Network (EUMETNET)
Jacqueline SUGIER (Ms)
Observer
Bruce TRUSCOTT
Observer
Food and Agriculture Organization of the United Nations (FAO)
Jorge ALVAR-BELTRAN
Observer
International Atomic Energy Agency (IAEA)
Hal TURTON
Observer
International Society of Biometeorology (ISB)
Patricia MORELLATO (Ms)
Observer
International Union of Geodesy and Geophysics (IUGG)
Christophe CUDENNEC
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