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GENERAL SUMMARY OF THE WORK OF THE SESSION

1. The president of the Commission for Basic Systems (CBS), Mr Fredrick Branski,
opened the sixteenth session of CBS on Wednesday 23 November 2016 at 9:30 a.m. in the
Dong Fang Hotel, Guangzhou, China. The Master of Ceremonies, Dr Susan Barrell, vice-
president of CBS, invited Dr Guoguang Zheng, Administrator of the China Meteorological
Administration and Permanent Representative of China with WMO, Mr Chunsheng Li, Vice
Governor of the People's Government of Guangdong Province, Prof Petteri Talaas, Secretary-
General of WMO, and Mr Fredrick Branski, president of CBS, to address delegates. Mr David
Grimes, President of WMO, and Dr Wenjian Zhang, Assistant Secretary-General of WMO, also
participated in the ceremony.

2. The agenda is provided in Appendix 1 to this general summary.

3. The session adopted 2 Resolutions (see Appendix 2 to this general summary),
35 Decisions (see Appendix 3 to this general summary) and 45 Recommendations (see
Appendix 4 to this general summary).

4. The list of participants is given in Appendix 5 to this general summary.

5. The Commission elected Mr Michel Jean (Canada) as its president, and Ms Meiyan
Jiao (China) as its vice-president.

6. Dr Barrell presented the WMO Gender Policy to the Commission, noting the low
level of participation by women in the working structure of the Commission. The Commission
requested its Management Group to take full consideration of gender in the structure of the
working bodies of the Commission.

7. The Commission noted that several transformational activities were under way in
the Commission that may give rise to the need for an extraordinary session, and it requested
its Management Group to consider these and, through its president, to make appropriate
recommendations to the Executive Council.

8. The Commission decided that its seventeenth session would be held in late 2020.

9. The sixteenth session of the Commission for Basic Systems closed at 4.40 p.m. on
29 November 2016.
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Organization of the session

1.1 Opening of the session

1.2 Adoption of the agenda for the session

1.3 Consideration of the report on credentials

1.4 Establishment of committees

1.5 Other organizational issues

Reports to the Commission

2.1 Report by the president

2.2 Report by the Chairperson of the Open Programme Area Group on Integrated
Observing Systems

2.3 Report by the Chairperson of the Open Programme Area Group on Information
Systems and Services

2.4 Report by the Chairperson of the Open Programme Area Group on the Data-
processing and Forecasting System

2.5 Report by the Chairperson of the Open Programme Area Group on Public Weather
Services

2.6 Report by the coordinator on the Group on Earth Observations and the Global Earth
Observing System of Systems activities related to WMO

2.7 Report by the coordinator on disaster risk reduction

2.8 Report by the coordinator on capacity development

2.9 Recognition of contributions to the work of the Commission

Decisions related to Technical Regulations, associated Guides and guidance

material

3.1 Recommendations for the Manual on the WMO Integrated Global Observing System

3.2

3.3

(WMO-No. 1160) and for the Guide to the WMO Integrated Global Observing
System (in preparation)

Recommendations for the Manual on the Global Observing System (WMO-No. 544)
and for the Guide to the Global Observing System (WMO-No. 488)

Recommendations for the Manual on Codes (WMO-No. 306)

3.4 Recommendations for the Manual on the WMO Information System (WMO-No. 1060)

3.5

3.6

3.7

and for the Guide to the WMO Information System (WMO-No. 1061) and supporting
guides

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

Recommendations for the Manual on the Global Data-processing and Forecasting
System (WMO-No. 485) and for the Guide on the Global Data-processing System
(WMO-No. 305)

Recommendations for the Guide to Public Weather Services Practices (WMO-
No. 834)

Meeting strategic requirements for integrated service delivery and for
integrated systems for observing, data processing, forecasting,
telecommunications and data management
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Review of decisions of the Seventeenth Congress and the Executive Council related
to the Commission and the requirements of WMO President, Members, the technical
commissions, regional associations and the United Nations, including those related
to the WMO Strategic Plan (2016-2019) and WMO Operating Plan, the Global
Framework for Climate Services and other priorities

Review of strategic drivers impacting on the responsibilities of the Commission
Emerging trends in big data and their use

Review of strategy for integrated service delivery and supporting integrated
systems

Decisions on the work plan for the Commission

5.1

5.2
5.3
5.4

5.5
5.6

5.7

5.8
5.9

Consideration of discussions by the Executive Council and the Executive Council
Working Group on Strategic and Operational Planning on the structure of WMO

Review of the terms of reference of the Commission
Review of the terms of reference of the World Weather Watch Programme

Decisions on the development of the WMO Integrated Global Observing System and
the Space Programme

5.4.1 WMO Integrated Global Observing System pre-operational phase key activity
areas

5.4.2 WMO Integrated Global Observing System Space Vision for 2040
5.4.3 WMO Integrated Global Observing System Vision 2040
Decisions on the development of the WMO Information System

Decisions on the development of the seamless Global Data-processing and
Forecasting System

Decisions on the development of the service delivery including the public weather
service

Decisions on Commission activities to support WMO priority activities

Decisions on working with regional associations

5.10 Commission working structure

5.11 Future sessions of the Commission

Review of previous resolutions and recommendations of the Commission and
relevant Executive Council resolutions

Election of Officers

Any other business

Closure of the session




APPENDIX 2. RESOLUTIONS ADOPTED BY THE SESSION

Resolution 1 (CBS-16)

COMMISSION FOR BASIC SYSTEMS MANAGEMENT GROUP

THE COMMISSION FOR BASIC SYSTEMS,

Noting:

(1) The Abridged Final Report with Resolutions of the Fourteenth World Meteorological
Congress (WMO-No. 960), general summary, paragraph 3.1.0.10,

(2) Resolution 26 (Cg-17) - Technical Regulations (WMO-No. 49) - Manual on the WMO
Integrated Global Observing System “Further decides: (1) That the Commission for Basic
Systems ... shall act as the lead technical commission for managing changes to the
Manual”,

(3) Resolution 8 (CBS-15) - Commission for Basic Systems Management Group,

(4) Resolution 7 (CBS-15) - Open programme area groups of the Commission for Basic
Systems,

(5) Regulation 33 of the WMO General Regulations (2015 edition),

(6) Resolution 71 (Cg-17) - Preparation of the Strategic and Operating Plans 2020-2023,

Recognizing:

(1)

(2)

That the effectiveness of the Commission for Basic Systems (CBS) depends to a large
extent on the effective management of its activities between sessions,

That a management group would be required to ensure the integration of the programme
areas, to prioritize activities, to evaluate the working progress achieved, to coordinate
strategic planning, and to decide on necessary adjustments to the working structure
during the intersessional period,

Decides:

(1)

To re-establish the CBS Management Group with the following terms of reference:
(a) To advise the president on all matters related to the work of CBS on:

(i)  Priorities and the planning, coordination, monitoring and evaluation of the
work of CBS, its open programme area groups (OPAGs), expert teams and
coordinators;

(it)  Provision of the Commission’s responses to requests from the Executive
Council and Congress relevant to CBS, including input to the WMO Strategic
Plan and the Operating Plan, considerations around cooperation between the
public and private sectors and the maintenance of National Meteorological and
Hydrological Services as the authoritative voices, the review of WMO technical
commission structure and processes, emerging data issues and their impacts
on the basic systems of WMO, and the monitoring and evaluation of activities
relevant to the CBS-related expected results;



(2)

(iii)

(iv)

APPENDIX 2. RESOLUTIONS 5

Matters related to collaboration with, and provision of technical advice for,
regional associations in support of WMO basic systems;

Matters related to cooperation and collaboration with other technical
commissions in support of other WMO and related international programmes;

(b) To ensure that the work of OPAGs is aligned with, and delivers, the CBS
contributions to WMO strategic priorities on the required timescales:

(1)

(i)

To give special attention to the WMO strategic high-priority areas: disaster
risk reduction, Global Framework for Climate Services, WMO Integrated Global
Observing System (WIGOS, including the WMO Information System (WIS)),
aviation meteorological services, polar and high mountain regions, capacity
development, and governance, with specific attention to providing the lead for
relevant technical aspects of WIGOS including the Manual on the WMO
Integrated Global Observing System (WMO-No. 1160) and for WIS;

To manage and assess OPAG activities;

(c) To continually review and adjust the working structure and methods of CBS, if
needed, to ensure effective, economic and efficient delivery of the outputs of CBS
to meet evolving requirements of WMO Members;

(d) To prepare and review operating plans for CBS;

That the composition of the Management Group shall be as follows:

(a) President of CBS (Chairperson);

(b) Vice-president of CBS;

(c) Chairpersons and Co-chairpersons of the four OPAGs;

(d) CBS coordinator on disaster risk reduction.

Note that when needed to advise on matters relevant to CBS, an appropriate person can
be invited to attend the CBS Management Group as an associate member.

Note:

This resolution replaces Resolution 8 (CBS-15), which is no longer in force.

Resolution 2 (CBS-16)

OPEN PROGRAMME AREA GROUPS OF THE COMMISSION FOR BASIC SYSTEMS

THE COMMISSION FOR BASIC SYSTEMS,

Noting Regulation 33 of the WMO General Regulations (2015 edition),

Considering that there is a need for the continued development and coordination of the:

(1)

WMO Integrated Global Observing System (WIGOS), including the surface- and

space-based components,
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(2) WMO Information System (WIS) and information services,

(3) Data-processing and forecasting systems,

(4) Public weather services,

Decides:

(1) To re-establish the Open Programme Area Group (OPAG) on Integrated Observing
Systems with the following terms of reference:

(a)

(b)

()

(d)

(e)

()

(9)

(h)
(i)

@3

To coordinate all activities related to the surface- and space-based components of
the Global Observing System (GOS), which is a major component of WIGOS, in
particular the work of the expert, implementation/coordination and inter-
programme expert teams and/or rapporteurs established by the Commission for
Basic Systems (CBS) under the responsibility of the OPAG, and to liaise and
cooperate with other OPAGs, and regional association technical teams;

To inform Members and regional associations of scientific and technical
developments on observing technology and techniques of the surface-based and
space-based components of GOS;

To evaluate and advise on the comprehensive observational data requirements of
the World Weather Watch, the Global Framework for Climate Services and other
WMO programmes and international programmes supported by WMO, and to
recommend measures to meet those requirements, including coordination of
recommendations concerning satellite services, related ground receiving systems
and new satellite products;

To improve the utilization of satellite systems by providing guidance on the
provision of data products and services from all observation systems, and by
assessing the adequacy of related plans for implementation;

To review and advise on the design, implementation and evolution of WIGOS,
taking into account established requirements for data as well as cost, capabilities
and performance of existing and new observing systems using information received
from observing programmes, demonstrations and impact studies;

To review and coordinate monitoring relating to WIGOS and its component systems,
including a level of progress against the Implementation Plan for the Evolution of
Global Observing Systems and the extent of compliance with WMO regulatory
material;

To update regulatory and guidance material on GOS and make recommendations
for amendments, in particular to achieve and sustain alignment to the emerging
WIGOS regulatory material;

To publicize education and training material and events related to WIGOS;

To monitor and assess progress of the implementation of the current WMO
Strategic and Operating Plans on matters related to WIGOS and contribute to the
development of the next Strategic and Operating Plans and the related strategic
aims of CBS;

To assure adequate exchange of information between WMO and satellite agencies,
including the participation in international satellite groups such as the Coordination
Group for Meteorological Satellites and the Committee on Earth Observation
Satellites;
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(k) To coordinate the WMO requirements for radio frequency bands and assignments of
radio frequencies to meteorological telecommunications, instruments, sensors, both
for operational and research purposes and to liaise with the International
Telecommunication Union (ITU) on allocation matters;

()  To provide the technical lead, with the Commission for Instruments and Methods of
Observation, and to contribute to the development and implementation planning of
WIGOS and coordinate with the Inter-Commission Coordination Group on the WMO
Integrated Global Observing System;

(m) To develop contributions to the activities of the Disaster Risk Reduction Programme;

(n) To contribute to the implementation of the Capacity Development Strategy and the
WMO Programme for the Least Developed Countries;

(2) To re-establish the OPAG on Information Systems and Services with the following terms
of reference:

(a) To coordinate all activities related to information systems and services, including
telecommunications and data management, and in particular the work of the expert
and implementation/coordination teams and/or rapporteurs established by CBS
under the responsibility of the OPAG, and to liaise and cooperate with the other
OPAGSs, and regional association technical teams;

(b) To inform Members and regional associations of all relevant developments and
requirements relating to telecommunications, data management and the
corresponding activities of ITU and the International Organization for
Standardization;

(c) To monitor the operation of WIS, to assess the level of implementation of new
telecommunication, database and data management techniques as they relate to
WMO programmes and other international organizations, and to make proposals
regarding the organizational and planning aspects of WIS and the data
management functions;

(d) To plan the implementation of and make proposals on the organization, technical
and operational aspects of WIS, specifically the Main Telecommunication Network,
regional and sub-regional telecommunication networks, as well as meteorological
data-collection and distribution systems via environmental observation and
communications satellites;

(e) To maintain the existing codes and data representation forms, and develop and
implement, as required, data representation forms of meteorological information
and products to meet new requirements, including those of WMO programmes and
other international organizations;

(f) To monitor progress towards, and take actions to implement, migration to table-
driven code forms;

(g) To develop or adjust, as appropriate, meteorological data management functions
including database specifications and monitor the effectiveness of these functions;

(h) To update regulatory and guidance material relating to telecommunications and
data management;

(i) To publicize education and training material and recommend training events on
telecommunications and data-management matters;



(3)

6))

(k)

(M
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To monitor and assess progress of the implementation of the current WMO
Strategic and Operating Plans on matters related to telecommunications and data
management, and contribute to the development of the next Strategic and
Operating Plans and the related strategic aims of CBS;

To lead the development and implementation planning for WIS taking into
consideration the needs of WMO programmes;

To contribute to the development and implementation planning of WIGOS and
coordinate with the Executive Council Inter-Commission Coordination Group on the
WMO Integrated Global Observing System;

(m) To develop contributions to the activities of the Disaster Risk Reduction Programme;

(n)

(0)

To work with the Global Framework for Climate Services in development and
operation of the Climate Services Information System;

To contribute to the implementation of the Capacity Development Strategy and the
WMO Programme for the Least Developed Countries;

To re-establish the OPAG on the Data-processing and Forecasting System with the
following terms of reference:

(@)

(b)

()

(d)

(e)

()

To coordinate all activities related to the WMO Global Data-processing and
Forecasting System (GDPFS), in particular the work of the expert and
implementation/coordination teams and groups established by CBS under the
responsibility of the OPAG, and to liaise and cooperate with the other relevant
working groups in order to take into consideration emerging requirements by other
WMO programmes;

To inform Members and regional associations of technical and scientific
developments relating to the forecasting process, and to advise on the
implementation of new techniques; and to coordinate organizational and planning
aspects of the GDPFS, including the requirements, procedures and practices for
designating and maintaining GDPFS centres;

To monitor the performance of the GDPFS and review compliance of its centres
against the designated criteria, which include, amongst others, standardized
verification of numerical weather prediction (NWP) products, as part of the WMO
Quality Management Framework;

To coordinate existing and new requirements stated by Members, and relevant
United Nations agencies and international organizations for GDPFS products, and
for the production of analysed and forecast data by the GDPFS centres on all
timescales;

To provide guidance on the integration of Ensemble Prediction Systems, high-
resolution NWP, radar and satellite-based products into core operational forecasting,
and on the use and interpretation of meteorological products made available by
GDPFS centres, in collaboration with the OPAG on Public Weather Services, the
WMO Space Programme and the Commission for Atmospheric Sciences;

To guide the development, outputs and coordination of the operational prediction of
sub-seasonal to longer-time scales, and near-term climate prediction, on the basis
of the emerging requirements from Regional Climate Centres, Regional Climate
Outlook Forums and National Meteorological and Hydrological Services (NMHSs),
and in the context of the Climate Services Information System of the Global
Framework for Climate Services, in coordination with the Commission for
Climatology and the Commission for Atmospheric Sciences;



(4)

(9)

(h)

()

(3

(k)

(M
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To arrange for the provision of products and services by designated GDPFS centres
within the framework of the Emergency Response Activities (ERA) Programme, and
advise on requirements for practical implementations of ERA operational systems
and services, in coordination with the OPAG on Public Weather Services Delivery,
and in cooperation with and support of relevant United Nations agencies and
international organizations;

To coordinate, manage, guide, monitor and implement the Severe Weather
Forecasting Demonstration Project (SWFDP) throughout all WMO Regions, in
coordination with the OPAG on Public Weather Services, and in liaison with other
WMO programmes as appropriate;

To develop and advise on education and training materials related to the Data-
processing and Forecasting System and recommend training events as appropriate;

To monitor and assess progress on implementation of the current WMO Strategic
and Operating Plans on matters related to the Global Data-processing and
Forecasting System and Emergency Response Activities Programmes, and to
contribute to the development of the next Strategic and Operating Plans and the
related strategic aims of CBS;

To contribute to the activities and work associated with the WMO five strategic
high-priority areas, including:

(i) The Global Framework for Climate Services, disaster risk reduction, aviation
meteorological services, and capacity development for developing and least
developed countries;

(i) Coordinating, collecting and conveying requirements for the basic systems,
including WIGOS and WIS, for the production of GDPFS products, including for
severe weather forecasting and warnings through the implementation of the
SWFDP, in coordination with the OPAG on Public Weather Services Delivery;

To contribute to implementation of the Capacity Development Strategy and the
WMO Programme for the Least Developed Countries;

To re-establish the OPAG on Public Weather Services Delivery with the following terms of
reference:

(a)

(b)

()

(d)

(e)

To coordinate all activities related to public weather services, in particular the work
of the expert and implementation/coordination teams and/or rapporteurs
established by CBS under the responsibility of the OPAG, and to liaise and
cooperate with the other OPAGs and regional associations technical teams;

To promote, in coordination with the regional associations, the implementation of
the WMO Strategy for Service Delivery by using it to guide implementation at
national, regional and global levels;

To coordinate the contribution of the OPAG to such high-priority areas as the Global
Framework for Climate Services with particular focus on the User Interface Platform;
WIS and WIGOS; disaster reduction and mitigation; and capacity development;

To advise on the emerging requirements of the public weather services community
for tailored products generated by GDPFS centres;

To assist NMHSs to strengthen their capabilities to ensure efficient and effective
preparation and delivery of warning services through the national public weather
services programmes and channels by embedding multi-hazard, multiscale early
warning systems within an operational end-to-end service delivery framework;
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To promote and support the education and training of the public and other users of
NMHS products and services on their use and interpretation, including uncertainty
information;

To inform Members and regional associations of, and evaluate, technical and
scientific developments relating to the formulation, content, presentation and
dissemination of weather information;

To establish education and training requirements related to the delivery of public
weather services, in accordance with the competency requirements established by
CBS;

To develop and provide to Members guidance material related to all aspects of
public weather services;

To develop proposals for increasing the capabilities of Members as regards
awareness, preparedness, prevention and response to weather-related disasters,
including preparation of memorandums of understanding and standard operating
procedures;

To develop proposals for the verification of end-user products, and evaluation of
user satisfaction;

To improve procedures for the exchange of severe weather warnings between
neighbouring countries;

To monitor and assess progress on the implementation of the current WMO
Strategic and Operating Plans on matters related to the Public Weather Services
Programme and contribute to the development of the next Strategic and Operating
Plans and the related strategic aims of CBS;

To contribute to implementation of the Capacity Development Strategy and the
WMO Programme for the Least Developed Countries;

To assist Members, in coordination with other CBS OPAGs as appropriate, in the
implementation of impact-based forecast and warning services;

To keep abreast of issues related to social and economic benefits of NMHSs,
considering that the socioeconomic outcomes are the ultimate measure of effective
service delivery to users;

Decides further:

(1)

(2)

To designate a coordinator on disaster risk reduction with the following terms of
reference:

(@)

To coordinate CBS activities, across its relevant OPAGSs, related to disaster risk
reduction and advise CBS members on activities that will contribute fully to the
Disaster Risk Reduction Programme, including relevant enhanced operation of the
World Weather Watch;

(b) To provide the CBS Management Group with appropriate information and
recommendations concerning the activities of CBS related to disaster risk reduction;

To select:

(@) A. Rea (Australia) as Chairperson and J. Dibbern (Germany) as Co-chairperson of

the OPAG on Integrated Observing Systems;
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(b) M. dell'Acqua (France) as Chairperson and H. Haddouch (Morocco) as Co-
chairperson of the OPAG on Information Systems and Services;

(c) Y. Honda (Japan) and P. Davies (United Kingdom of Great Britain and Northern
Ireland) as Co-chairpersons of the OPAG on the Data-Processing and Forecasting
System;

(d) G. Fleming (Ireland)as Chairperson and D. Kiktev (Russian Federation) as Co-
chairperson of the OPAG on Public Weather Services;

(e) F. Branski (United States of America) as coordinator on disaster risk reduction;

Requests:

(1) The Chairpersons of the OPAGs to act upon matters referred to the OPAG by the
president of CBS;

(2) The Chairpersons of the OPAGs and the coordinator on disaster risk reduction to submit a
report to CBS not later than three months prior to its next session.

Note: This resolution replaces Resolution 7 (CBS-15), which is no longer in force.
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Decision 1 (CBS-16)

ORGANIZATION OF THE SESSION

THE COMMISSION FOR BASIC SYSTEMS,

Having considered the provisional agenda proposed by the president of the Commission for
Basic Systems (CBS) on the recommendation of the CBS Management Group,

Approves the provisional agenda;

Approves the report of the representative of the Secretary-General on credentials in
accordance with General Regulations 21 to 24;

Adopts the establishment of committees for the duration of the session as:

(1)

(2)

(3)

(4)

(5)

Coordination Committee:

Chairperson: president

Members: Vice-President, Co-chairpersons of the open programme area groups
(OPAGSs), Secretary-General’s representative, Secretariat staff at the session who are
responsible for managing the documents, representative of local organizing committee;
Credentials Committee:

Chairperson: T. Sutherland (British Caribbean Territories)

Members: Zimbabwe;

Committee for the Review of Comments on the Manual on the Global Data-processing
and Forecasting System (WMO-No. 485):

Chairperson: B. Strauss (France)

Members: Canada, China, Germany, Japan, Morocco, New Zealand, the United Kingdom
of Great Britain and Northern Ireland and the United States of America;

Committee on the Designation Procedure for Global Data-processing and Forecasting
Centres:

Chairperson: Y. Honda (Japan)

Members: Canada, China, Curacao and Sint Maarten, France, Germany, India, Kenya, the
Russian Federation, South Africa, the United Kingdom and the United States;

Nomination Committee:
Chairperson: J.M. de Rezende (Brazil)

Members: Croatia, Morocco, New Zealand and Uganda
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Tellers (if required): K. Alder (France), R. Merrouchi (Morocco);
(6) Committee on WMO Information System Centres:
Chairperson: M. dell'Acqua (France)

Members: Benin, Canada, China, Ireland, Italy, Japan, Kuwait, Morocco, New Zealand,
Norway, the Republic of Korea, the Russian Federation, the United States and Zimbabwe;

Agrees to the programme of work of the session:
(1) Working hours of the meetings: 9.30 a.m.-12.30 p.m. and 2.30 p.m.-5.30 p.m.;
(2) Arrangement and allocation of agenda items for the session;

Decides to suspend General Regulation 110 for the whole duration of the session to permit
rapid processing of documents in accordance with General Regulation 3;

Decides further that, in conformance with General Regulation 112, summarized minutes are
not required for the session in view of the technical nature of the discussions;

Adopts for the duration of the session the practice to correct by editorial action, and not by
debate in session, documents whose contents are determined solely by administrative
procedures;

Notes the agreement, reached by CBS at its extraordinary session in September 2014, that at
that and future sessions the practices indicated in paragraph 4.8.3 of the general summary of

the Abridged Final Report with Resolutions of the Executive Council Sixty-fifth Session (WMO-

No. 1118) would be used to make decisions on documents identified as “non-controversial” by
the CBS Management Group.

Decision 2 (CBS-16)

REPORTS TO THE COMMISSION

THE COMMISSION FOR BASIC SYSTEMS,

Noting the reports of its president, chairpersons of its open programme area groups, its
coordinator on disaster risk reduction and its coordinator on the Group on Earth Observations
and Global Earth Observing System of Systems activities related to WMO,

Expresses its satisfaction with the progress made during the intersessional period;

Thanks those Members and experts who delivered the work of the Commission.
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Decision 3 (CBS-16)

RECOGNITION OF CONTRIBUTIONS TO THE WORK OF THE COMMISSION

THE COMMISSION FOR BASIC SYSTEMS,

Recognizing that without contributions from Members and individual experts it would not
have been able to deliver its work programme for the period 2012-2016,

Acknowledging that 319 individual experts from 54 Members and international organizations
had contributed their time, skills and effort to support the work of the Commission for Basic
Systems (CBS),

Decides:

(1) To issue certificates of appreciation to 247 experts who have contributed to the work of
CBS during the period 2012-2016, of which 26 are female and 221 are male;

(2) To issue certificates of appreciation to 55 experts, of which 6 are female and 49 are male,
who have led or in other ways have made especially significant contributions to the work
of CBS during the period 2012-2016;

(3) To issue certificates recognizing outstanding contributions to the work of CBS 17 experts,
of which 1 is female and 16 are male;

(4) To issue certificates to 54 Members and international organizations recognizing the
contribution of their experts to the work of CBS;

Expresses its thanks to all those to whom it has awarded certificates of recognition.

Decision 4 (CBS-16)

BEST PRACTICES FOR ACHIEVING USER READINESS FOR NEW-GENERATION
METEOROLOGICAL SATELLITES

THE COMMISSION FOR BASIC SYSTEMS,
Noting Resolution 37 (Cg-17) - Preparation for new satellite systems,

Noting also Decision 32 (EC-68) — Best practices for achieving user readiness for new-
generation meteorological satellites,

Noting further that the transition to the operation of new satellite systems enables significant
enhancements of products and services delivered by Members,

Acknowledging that the implementation of such new satellite systems in operational schemes
has a major impact on user infrastructure, systems, applications and services, and generally
requires timely and coordinated actions at the scientific, technical, financial, organizational and
educational levels,

Recognizing that new-generation meteorological satellite systems are being implemented or
planned to be implemented in the 2016-2021 time frame by China, Japan, the Republic of
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Korea, the Russian Federation, the United States of America and the European Organization for
the Exploitation of Meteorological Satellites,

Considering the online Satellite User Readiness Navigator portal as a one-stop information
resource on the new-generation satellite systems, jointly supported by WMO and satellite
operators in the Coordination Group for Meteorological Satellites (CGMS),

Noting that the WMO-CGMS Virtual Laboratory for Education and Training in Satellite
Meteorology has focused its 2015-2019 strategy on the development of Members’ capacity to
use data from new generation satellites,

Recalling that Resolution 37 (Cg-17) requested the Commission for Basic Systems (CBS) to
take appropriate actions, in collaboration with satellite operators, in order to raise awareness
among Members and to facilitate a seamless transition to the exploitation of the new satellite
systems,

Recalling further that the Executive Council at its sixty-eighth session requested CBS to
review, revise and adopt the best practices to achieve user readiness for new-generation
satellite systems, as per General Regulation 180,

Noting that satellite operators in CGMS adopted the best practices, as far as they apply to the
operators, at their 44th meeting in June 2016,

Decides that the best practices specified in the annex to the present decision be endorsed as CBS
guidance.
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Annex to Decision 4 (CBS-16)

BEST PRACTICES FOR ACHIEVING USER READINESS FOR NEW-GENERATION
METEOROLOGICAL SATELLITES

WORLD METEOROLOGICAL ORGANIZATION

Best Practices for Achieving
User Readiness for New
Meteorological Satellites

Reference User Readiness Project

WMO Space Programme

August 2016
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discussions

Version incorporating comments from IPET-SUP 5 29/03/16
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Best Practices for Achieving
User Readiness for New Meteorological Satellites

Reference User Readiness Project

1. BACKGROUND

Nearly all geostationary meteorological satellite systems in the world are replaced by a new
generation in the 2015-2022 time frame, by Japan, China, the United States of America, the
Republic of Korea, the Russian Federation, and EUMETSAT. The new-generation satellites carry
advanced imagers providing at least 16 spectral channels and flexible rapid-scan capabilities,
with additional innovative payloads, such as lightning mappers and sounders for some of the
programmes (see Table 1). Other new-generation systems will be deployed in polar orbit and
other orbit types in the coming decade.

Table 1: New-generation meteorological satellites in geostationary orbit 2015-2022
(Status: August 2016)

On-board
Number
Launch of Spatial Temporal Sounder
Satellite Operator Longitude | Imager P . resolution | /
date spectral resolution . . .
(full disk) | Lightning
channels
Mapper
Himawari-8* JMA 7 Dec 2014 140E AHI 16 0.5-2km 10min -/ -
ROS- 11 Dec .

- * - - - -
Electro-L N2 HYDROMET 2015 78E MSU-GS 10 1-4km 15min /
INSAT-3DR ISRO 2016 74E IMAGER 6 1-8km 30min S/-
GOES-R NOAA 2016 137W ABI 16 0.5-2km 15min -/L
Himawari-9 IJMA 2016 140E AHI 16 0.5-2km 10min -/ -
FY-4A CMA 2016 86.5E AGRI 14 1-4km 15min S/L
GOES-S NOAA 2018 75W ABI 16 0.5-2km 15min -/L
Geo- KMA 2018 128.2E AMI 16 0.5-2km 10min -/-
KOMPSAT-2A : ’

FY-4B CMA 2018 105E AGRI 14 0.5-4km 15min S/L
MTG-1/S EUMETSAT 2020-22 9.5E FCI 16 0.5-2km 10min S/L

*Himawari-8 and Electro-L N2 are operational; Source: OSCAR/Space (Status: August 2016)

The new generation of satellites will bring significant enhancements to satellite-based products
and services delivered by WMO Members, provided that users can effectively reap their
benefits: ingesting the new data types in operational schemes, with overall data volumes one
magnitude higher than today, has major impact on user infrastructure, systems, applications
and services, and require coordinated action at the scientific, technical, financial,
organizational and educational levels. Timely and careful preparation by satellite data users is
essential to avoid any disruption of operations upon transition to these new systems, and to


https://www.wmo-sat.info/oscar/spacecapabilities
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ensure that Members take advantage of the new capabilities effectively, and as early as
possible.

The WMO guidelines on user preparation for the new generation of meteorological satellites
adopted at CBS-XV in 2012 urges each of the NMHSs and other operational user organizations
to:

“Establish a user readiness project focused on the introduction of new satellite data streams
into operations (to be initiated ~5 years prior to launch)”.

Against this background, the Seventeenth World Meteorological Congress 2015, through
Resolution 37 (Cg-17), recommended “to all concerned Members to set up user preparation
projects in advance of the launches of new satellite systems, in accordance with the CBS
Guidelines for ensuring user readiness for new generation satellites”.

One of the main constraints for the planning of a user readiness project is the timely
availability of information, specifications, and data and tools used in satellite system
development. Therefore, to establish a User Readiness Project, it is important to consider in
detail the lifecycle of satellite system development and its relation to the user readiness
planning.

It is therefore crucial, that the satellite development entities and operators provide detailed
and up-to-date plans for their activities conducted in support of User Readiness Projects. Even
though user readiness activities are explicit elements of ongoing satellite system development
programmes such as for Himawari-8/9 or GOES-R, satellite operators often do not
systematically provide up-to-date planning schedules of deliverables to the user community.

For this reason, the World Meteorological Congress in 2015 also urged “the satellite operators
to provide regular and timely updates on their new systems through appropriate means and in
particular through inputs to SATURN and OSCAR".

Therefore, the WMO Space Programme has analysed how the typical cycle of satellite system
development relates to typical User Readiness Projects, and the outcome of this analysis is a
summary of best practices and a generic project schedule. The generic schedule indicates at
what time relative to planned launch what information should be available in order to both
satisfy the user preparation schedule and respect the constraints of satellite system
development.

2. APPLICABILITY

The current document presents, in an integrated manner, Best Practices for User Readiness
Projects performed by user organizations (e.g. NHMSs) as well as for satellite development
programmes in support to user readiness. The document contains definitions of, and a timeline
for, deliverables that should be made available by the satellite development programmes to
user readiness projects.

The Best Practices documented here therefore apply to both user organisations (section 3) and
satellite operators (section 5).

The primary audiences for this document are members of CGMS and WMO, but the broader
user community can equally benefit from the information contained.
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3. ACTIVITIES BY USERS TO ACHIEVE READINESS

These activities should be performed by user organizations (e.g. NHMSs) to achieve readiness
for new-generation satellites.

3.1 Establishment of a User Readiness Project

It is crucial that planning starts early. This document assumes that users need to prepare for
an entirely new generation of satellites, where the User Readiness Project needs to be defined
5 years prior to launch. In particular, it is crucial to:

- Clearly define project outcomes and deliverables;

- Establish clear responsibilities and accountabilities;

- Ensure adequate budget is available for all activities;

- Establish a clear go-live planning for upgraded infrastructure and for new services.

The User Readiness Project needs to address:

- New capabilities as well as improvements of existing capabilities;

- Continuity of operational service provision, including critical path analysis for transition;
- Maximum benefits from existing assets, protection of investment;

- Maximizing value of service at all times during transition;

and must include a detailed assessment of opportunities and risks.
During the execution of the project, special consideration must be given to:

- Need for a dedicated project and project manager (overall accountability is important);

- Maintain contact with satellite operator for up-to-date information;

- Regular communication to key managers and project stakeholders (maintain
momentum and counter misinformation);

- Monitor key project milestones and escalate when necessary;

- Ensure management support and buy in is available when needed;

- Manage expectations regarding availability of new products.

3.2 Budgeting and planning

Budgeting and planning is of paramount importance and needs to start early. A new-
generation satellite system can be in some cases the driver of significant infrastructure
upgrades; performance requirements in terms of data acquisition, storage, network, etc. and
should thus be known many years in advance in order to incorporate the necessary upgrades
in the long-term evolution and investment plans. Realistic schedule margins and other
provisions should be used to avoid planning difficulties, for example due to launch delays.

A main objective for a user organization like an NMHS, is to protect the investment made into
existing operational programmes, and to understand early where additional investments are
necessary or unavoidable in order to achieve readiness for the new satellite system. Therefore,
early information about investment drivers is crucial for budgeting and planning purposes.

3.3 Research & Development

In this context, R&D refers to the phase of activities that prepare the application of new-
generation satellite data from the user perspective. This typically includes development of NWP
data assimilation methods using the new-generation satellite data where needed, or
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development of new or specially tailored products for specific application areas, for instance by
centres such as the EUMETSAT Satellite Application Facilities. These activities typically include
analysis of the effects of instrument spectral response functions (SRF), field of view (FOV), and
the radiative transfer models used to simulate instruments. The planning of such activities
depends, to a large extent, on the degree of novelty of the instrument. If it is an upgraded
version of an existing series, the lead times can be shortened considerably and some steps
(e.g. simulated data) can be dropped completely. For totally new instruments (e.g. MTG-IRS)
however, a first-guess SRF can be useful as early as two years before launch date

(L-24 months) and for these, simulated data would also be very useful.

3.4 Data handling development and testing

This activity includes design and procurement of new satellite reception systems, as well as
upgrades to terrestrial network access (Internet and RMDCN), needed for handling increased
data rates. The activity would also encompass upgrades to observational databases, short- and
long-term archives, as well as to internal networks and general IT capacity for visualization,
monitoring and processing.

It is crucial that the procurement of data handling systems starts early to enable complete
testing of all technical and scientific aspects of the processing chain.

3.5 Data processing development and testing

All aspects of the processing software of satellite observations need to be adapted and
potentially upgraded to accommodate data from the new satellite. This may include:

Local processing chain of direct broadcast data into LO and L1 products;

Data conversion into intermediate local formats for observations databases and archiving;
Data monitoring and assimilation into NWP models;

Processing chain for local generation of higher-level products for specific applications;
Integration into the operational user environment, including for instance integrated
visualization applications (with satellite, radar, surface and altitude observations and
model outputs) for forecasters.

For instance, the adaptation of NWP assimilation to the new satellite systems require a long
lead time and has specific requirements regarding availability of instrument and product data.

The planning of such activities varies widely according to the needs and capabilities of the user
organization (e.g., NMHS).

3.6 Training

Different training subjects and different target groups for training exist and it is important to
identify the different categories of needed training as they have different timescales and
require different levels of information about the new satellite system. Generic satellite skills
and knowledge for operational forecasters recommended by WMO should serve as guidance for
framing training activities.

Identified training subjects are:

e Similarities and differences with respect to existing satellites;

e Equipment operation and maintenance;

e Interpretation of L1 data from satellite payload instruments including:
o Imagery interpretation;
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o Passive sounder data usage;
o Active instrument usage;
Use of software tools (for processing, analysis, and assimilation);
Derived L2 product utilization and interpretation;
Understanding of data formats and dissemination;
The physical basis of remote sensing, in particular as it applies to new instruments.

Target groups for training are:

Trainers (using the “train-the-trainers” approach);
User readiness project managers;

Operational forecasters;

User communities in NWP and other application areas;
Organizational managers;

Technical support personnel

R&D personnel.

The approach for organizing training depends very much on the needs and capabilities of the
user organization (e.g., NMHS) and on the organizational relationship between satellite
operators and users. With the advancement of e-learning technology, emphasis is clearly
shifting from long-term planned classroom training towards “just-in-time-training” based on
webinars, self-study online training etc.

The increasing importance of continuing training activities after launch must be emphasized.
Training needs to cover critical real weather situations for all seasons and it must be based on
the real characteristics of the satellite systems. Emphasis should be given to training formats
that can be integrated into ongoing operations, i.e. short training modules for “as it occurs”
training of operational forecasters on or between shifts. This approach is for example reflected
in the NOAA GOES-R training planning (Figure 1 below), extending baseline training activities
until 1-2 years after launch.
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Figure 1: GOES-R Training Plan
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The new-generation GEO satellites have strong similarities in instrumentation (e.g., similar
spectral, temporal, and spatial resolution of imagers; lightning mappers), and therefore, there
are substantial potential benefits to users and to satellite operators in developing common
training material and in fostering common development of applications.

The national training programme run by the Australian Bureau of Meteorology VLab training
centre to prepare users nationally and in WMO Region V (South-West Pacific) for the effective
use of new-generation Himawari-8 data is a good example for assisting user readiness:
http://www.virtuallab.bom.gov.au/training/hw-8-training.

In collaboration with the VLab and the COMET/MetEd programme, SATURN now links to online
training material on Himawari-8 and GOES-R, in English and Spanish (where available). For
example, the COMET/MetEd module “Advanced Himawari Imager (AHI): What's Different from
GOES-R ABI” (http://www.meted.ucar.edu/satmet/himawari_ahi/) is very effective in
comparing these two imagers, and this module (https://www.meted.ucar.edu/goes_r/abi_es/)
explains the GOES-R ABI in Spanish. Translation of more training material is planned and a
high priority for WMO and the VLab.

The VLab strategy 2015-2019 places high emphasis on building capacity among WMO
Members for understanding and exploiting data from the new-generation satellites. The VLab
will play a key role over the coming years in addressing the training needs of meteorologists
with regard to the new generation of satellites, and strong support from CGMS members will
be required.

3.7 Capacity-building

Capacity-building is vital for ensuring that all WMO Members can maximize their capability to
exploit the value of the new generation of satellite data. Such activities can take the form of
bilateral NMHS partnerships, regional collaborative mechanisms like the RA I Dissemination
Expert Group and the EUMETSAT User Forum in Africa, the RA II WIGOS project on satellite
utilization, or major projects providing technical and scientific infrastructure and training for
less developed WMO Members (e.g., AMESD and MESA).

Capacity-building should also engage the academic community. It is important to ensure that
researchers and students become engaged in scientific activities related to the new
instruments, in particular since this will benefit the operational exploitation in the longer term.

3.8 Contributions to Calibration/Validation

Participation of NWP centres in instrument Cal/Val activities have become standard practice
both for LEO and GEO satellites. Monitoring of first-guess minus observation (FG-OBS)
departures for L1 products are an important contribution to the Cal/Val activities of satellite
operators.

4 SATELLITE SYSTEM DEVELOPMENT PHASES

In executing a satellite system development programme, the following activities are typically
performed by satellite operators, in cooperation with R&D satellite agencies and industry
partners.

The life cycle of space projects is typically divided into 7 phases, as follows:
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e Phase 0 - Mission analysis/needs identification
e Phase A - Feasibility
e Phase B - Preliminary Definition
e Phase C - Detailed Definition
e Phase D - Qualification and Production
e Phase E - Utilization
e Phase F - Disposal
PHASES
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Figure 2: Reference satellite system development lifecycle according to European
Cooperation for Space Standardization (ECSS)

Phase C (detailed definition) is concluded with the System Critical Design Review (CDR), at
which point the definition of the system (satellite and ground segment) will be complete down
to the lowest level, and after which full production (Phase D) of the system will start. If
development follows a nominal schedule, the System CDR will take place 3 years before launch.
Phase E (utilization) starts with the shipment of the satellite to the launch site and the start of
launch preparations, and is subdivided into phase E1 (launch and commissioning), typically
lasting until 6-12 months after launch, and phase E2 (routine operations).

The most significant consequence of this lifecycle with respect to the user community is that
the system specification and other information made available to the user community before
the System CDR (i.e., at the end of Phase C) will be based on requirements, whereas
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deliverables based on the real characteristics of the system will only become available after
this time, during phase D and E1.

This lifecycle reflects actual experience from MSG and COMS, and also the status and planning
for GOES-R and MTG. Variations do exist for specific programmes; for example, the planning
for Himawari-8 development was somewhat compressed: the System Critical Desigh Review
was completed in January 2012, only 30 months before the planned launch in summer 2014
(the satellite was successfully launched on 7 October 2014).

5 DELIVERABLES FROM SATELLITE DEVELOPMENT PROGRAMMES TO
USER READINESS PROJECTS

This part of the document contains high-level specifications for the different items produced by
the Satellite Development Programmes that should be delivered to the User Readiness Projects.
The timeline of the deliverables can be found in section 6.

5.1 Instrument pre-launch calibration and characterization

Satellite remote sensing instrument pre-launch calibration and characterization data, being of
general interest to the remote sensing data user community, are critical for the production of
calibrated and geolocated Level 1 data and their adaptation by NWP and climate applications.
The uncertainty, reproducibility, and stability of these data are driven by operational and
research remote sensing applications and requirements. For instruments built and/or tested by
industry, provision of pre-launch test data to systems engineers, satellite operators, and the
remote sensing community are often subject to contractual constraints.

The new generation of satellite instruments employs increasingly complex focal planes, often
with two dimensional detector arrays and innovative read-out schemes producing large
amounts of data. Despite this increasing instrument complexity, satellite instrument prelaunch
testing must still strive to reproduce, as closely as possible, instrument operation in the
predicted on-orbit environment. This is also known as “testing as you fly”. The calibration and
characterization data produced by this testing ensure that the instrument to be flown is fully
understood at launch will meet its performance requirements on-orbit. In order to facilitate
proper and efficient use by the international remote sensing community, these data should
include the following:

- Channel naming and numbering convention and channel science application(s);
- Spectral Response Function (SRF) (a.k.a. relative or absolute Radiometric Spectral
Responsivity (RSR)):
o channel central frequencies/wavelengths and bandwidths;
0 responsivity versus wavelength as a function of channel (i.e. average) and
detector;
- Along-scan and in-track Field of View (FOV)-pixel size or full PSF/MTF;
- Instantaneous Field of Regard/View (IFOR/IFOV) /swath coverage, repeat cycle/orbit
configuration;
- Pixel sampling distance/time intervals;
- System level instrument noise (i.e. NEdL, NEdT) as a function of instrument and focal
plane temperature and spacecraft voltage;
- Radiometric calibration and characterization:
o Gain and offset as a function of instrument and focal plane temperature;
o Polarization sensitivity;
o Radiometric resolution, dynamic range, linearity, quantization;
o Response versus scan angle for scanning radiometers;
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- Instrument pointing, geometric accuracy and band to band calibration/registration (i.e.
geometric performance);

- Expected mission and instrument lifetimes;

- Key parameters of on-board calibrators (i.e. blackbody emissivity and temperature
uniformity, solar diffuser spectral Bidirectional Reflectance or Transmittance Distribution
Function (BRDF or BTDF) and uniformity);

- Target and realized measurement uncertainties for the above data;

- All the above should indicate the level of maturity of the determination of instrument
testing parameter. This is accomplished by identifying if the data were determined
using analysis/modelling, demonstration, inspection, or testing at the part,
subassembly, subsystem, system or observatory (i.e. spacecraft plus instruments)
level.

Prelaunch test data should be provided for the primary, redundant, and all potential cross-
strap instrument on-orbit operational configurations.

Mechanisms must be established for providing to users information about events that affect
the inflight instrument performance. To address this, GSICS project coordinates the
implementation of operational instrument event logs.

5.2 Product specifications

This includes scientific specifications of the product algorithms, detailed specification of formats
for dissemination as well as on-demand requests, information on timeliness and expected data
volumes, all for both L1 and L2 products.

There is a need for more standardized approach to description of both L1 and L2 products,
potentially through the development of standard templates for the product description.

It should be noted that for the online Product Access Guide, see:
http://www.wmo.int/pages/prog/sat/documents/SAT-GEN_PAG-concept-v1.0-final.pdf#10,
WMO has introduced a standard classification of Level-2 products.

5.3 Data access mechanism specifications

This in particular includes specifications of mechanisms for Direct Broadcast and for DVB-based
dissemination. These specifications are required for the procurement of user reception systems.

Systems requirements for Direct Broadcast reception systems, including both antennas, front-
end components and computer systems for acquisition and L1 processing need to be available
to users in time for starting procurements activities, typically 3 years before launch. The
processing systems requirements are becoming increasingly demanding with the complex
processing of Direct Broadcast data for the new generation of satellites; the impact on users’
systems is significant.

Also required are specifications of other near-real-time dissemination mechanisms employing
terrestrial communication, and of offline data access mechanisms, including archive retrieval
and other on-demand means.

Where user registration is required for access to products and services, detailed description of
the user registration process is required before launch, so that the registration process can be
exercised by the users already during the commissioning phase.
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Software tools and test data

L1 pre-processing software is required for the development of the user data processing
functions, but in many cases is only available from an operator after Ground Segment
acceptance. Any contracts for procurement of data processing systems need to take this need
into account, to allow early deliveries.

Software tools can also be developed by experts in the user community, but for a new
generation of satellites, these software tools will always depend on L1 processing kernels
developed as part of the satellite system development.

Different categories of test data exist, with different life cycles. A universal categorization is
not in use, but for the purposes of this document and the SATURN portal, the following
terminology is used:

Synthetic data: No scientific value, but realistic sizes and formats. Used for user
dataflow testing;

Simulated data: Data simulated by forward Radiative Transfer Model (RTM) calculations.
Simulated data are used to test processing and visualization tools. These data are
produced based on NWP model output, they generally do not contain realistic spatial
structure and temporal variability;

Proxy data: Actual dataset from relevant precursor instruments, e.g., 2.5 min data
from Meteosat-10 for MTG-FCI, 1-min super rapid scanning data from GOES for
GOES-R ABI, or IASI/AIRS data for FY-4A GIIRS and MTG-IRS. Proxy data are used in
early training on capabilities and application areas. It is also possible to use Proxy data
to construct test data similar to simulated data by adding RTM simulated data for
channels to the ones present in pre-cursor missions or by using interpolation in time
and space;

Pre-operational data: Real satellite data generated as part of the commissioning
activities, but before full validation has been completed.

The operators should provide all of these categories of test data, use consistent terminology to
describe them, as well as provide software tools for the use of test data, both during pre-
launch development and during post-launch commissioning activities.
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Operations plans and schedules

For ensuring user readiness, it is of high importance that both long-term operations plans, as
well as routine operations schedules, are made available before the start of routine operations.
This includes the following elements:

Fly-out plan for overall satellite programme, including planning for launches, orbital
positions and end-of-life dates, including information about overlap with existing
operational satellites;

Routine operations schedule, including areas of coverage for flexible scanning
operational scenarios and information on the process for scenario switching, e.g.,
activation of Super Rapid Scanning operations for severe storms and tropical cyclone
tracking;

If appropriate, conditions for user input to the operations schedule (e.g. requests for
special mode targeted operations);

Planning for routine spacecraft maintenance activities, like orbital manoeuvres,
seasonal spacecraft re-orientation (yaw-flip), instrument decontamination etc.;
Schedules for activation of LEO direct broadcast where applicable;

Schedules for routine dissemination for both direct broadcast and re-broadcast via
telecommunications satellites.

Details on recommended due-by-dates are provided in the timeline below.
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5.6 User Notification and Feedback

It is essential that the satellite operator establish 2-way communications channels to the user
community: for providing general and specific information, and to allow users to make
enquiries and provide other feedback during the preparations phase. Such channels are also
necessary to provide routine user support starting from the commissioning phase and
continuing throughout the routine operations phase.

Such communication should include regional satellite user coordination mechanisms (such as
the Coordination Group on Satellite Data Requirements for Regions III and IV; RAIDEG),
regional user conferences (such as the Asia-Oceania Meteorological Satellite Users Conference)
and training events (such as the GOES-R Event Week), as well provide support for enquiries
and feedback from individual users.

5.7 Training resources

For new satellite systems, the provision of training material from satellite operators is crucial.
Online training resources are of increasing importance, and give the possibility of dynamic
adaptation when new information about the satellite and its applications becomes available. It
is also essential to capitalize on the contributions of the user community and promote training
resources that are made available by user groups. The WMO-CGMS VLab plays a key role in
developing and delivering online training material to users worldwide in several languages. An
event week on preparing for new-generation satellites was held in November 2015, to which
NOAA, EUMETSAT, JMA, CMA, KMA all made contributions (presentations and recordings
available at http://www.wmo-sat.info/vlab/next-generation-of-satelliles/); more events of this
nature are planned by the VLab.

5.8 Other deliverables

For many applications, it is important to have the set of fundamental constants that have been
used to derive satellite data and products, and satellite operators should make this available to
users. It is planned to propose a common standard to be used by CGMS operators, e.g., the
list published by the US National Institute of Standards and Technology (NIST).

6 TIMELINE FOR THE REFERENCE USER READINESS PROJECT

The table below shows the overall timeline of user preparedness activities, and the planning for
the different deliverables from the satellite system development needed to support these
activities. Each user deliverable in the reference project has an associated sub-category in
SATURN, so that the portal will provide up-to-date links to all deliverables when these become
available from the satellite system development.



Time relative
to Launch
Date (“L™)

L-5y (years) -
>

L-4y
L-4y -> L-3y
L-3y ->L-2y

Satellite System
Development:
Activities and Milestones

Ground Segment
Development Phase C

System Critical Design Review

System Production

On-ground characterization of
instruments
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User Readiness Project:
Activities and Milestones

Initiation of user (e.g., NMHS) readiness project.

Initiation of cooperative projects addressing needs
of less developed WMO Members.

Identification of drivers for investment and running
cost.

Planning and allocation of human resources and
budgets for investments and running costs.

Establishment of prioritized data requirements, as
clear priorities for current and future products allow
the best preparations to be made for establishing
data access and delivery capabilities.

Initial training on capabilities for trainers and
decision-makers.

Design of new reception system.

Design of communications network changes,
including GTS/RMDCN capacity.

Design of new data handling and processing
functions.

Training on specific application areas, based on
proxy data.
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Needed Deliverables from Satellite Operators

Overall specifications of user segment, including high-
level definition of migration path from existing user
segment.

Preliminary schedule for deliverables to users.

General description of instruments.
General description of NRT dissemination mechanisms.

Detailed specifications of L2 and L1 products to be
available at start of operations (Day-1 products).

Proxy test data.

Plans for evolution of products after start of operations
(Day-2 products).

Specifications of instruments and their performance,
including planned SRFs, noise, FOV size.

Simulated test data.

Detailed specifications of NRT dissemination
mechanisms.

Detailed specifications of Direct Broadcast (DB),
including frequency and signal characteristics and
hardware specifications for antennas, front-end
components and computer systems for acquisition and
processing of DB data.
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Time relative
to Launch
Date (“L™)

L-2y -> L-1y

L-1y -> L-6m

L-6m -> L
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Satellite System
Development:
Activities and Milestones

Ground System acceptance

Flight readiness of satellite

Operational System Validation
and Launch preparations

User Readiness Project:
Activities and Milestones

Procurement, installation and acceptance testing of
systems.

Software design for data processing, including NWP
ingest.

End-user training (forecasters).

Data processing software testing (using proxy
data).

Technical training on reception systems and other

Needed Deliverables from Satellite Operators

General description of offline data access.
Data/product volume estimates.

Data/product format definitions.

Fundamental constants used in processing.

Data access conditions (e.g. licensing, key units, etc.).

L1 pre-processing software for DB (preliminary
version).

Establish and use two-way communication channels for
user enquiries.

Full pre-launch instrument characterization information
(including SRFs, noise).

Information on radiative transfer models (e.g., RTTOV)
that support instruments.

Synthetic test data (including L1B data format details,
Sat ID, navigation information).

Continuous periods test dissemination of synthetic test
data.

Long-term operations plan.

Planning for data exchange to serve global community.

Start of regular updating of plans for launch and
commissioning.

Simulated test data based on pre-launch instrument
characterization.



Time relative
to Launch
Date (“L™)

L->L+6m

L+6m->L+2y

Satellite System
Development:
Activities and Milestones

Satellite In-orbit verification

Commissioning of L1 products

Commissioning of L2 products
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User Readiness Project:
Activities and Milestones

system elements.

Data acquisition system testing (using synthetic
data).

Full system and software testing (using pre-
operational data).

Support to operators CAL/VAL activities, in
particular through NWP assimilation.

Scientific data exploitation (iterative based on
increased understanding of real data).

Post-launch training based on real data.

Declaration of user operational readiness.
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Needed Deliverables from Satellite Operators

L2 data format.
Direct Broadcast software package (if DB available).

User documentation for dissemination mechanisms and
delivered software tools.

Routine operations schedule.

Early dissemination of un-validated L1 data.

Early switch-on of Direct Broadcast.

Pre-operational L1 data dissemination.

In flight characterization of instrument performance.

L1 pre-processing software for DB (operational
version).

Start of routine User Support.

Operational L1 data dissemination, from both old and
new satellites (as long as possible, but minimum until
L+1y).
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Decision 5 (CBS-16)

REPORTING OBSERVATIONS IN BUFR

THE COMMISSION FOR BASIC SYSTEMS,

Recalling that the Commission for Basic Systems (CBS), at its extraordinary session in
September 2014, had reviewed progress with migration to table-driven code forms (TDCF) and
confirmed the requirement to exchange World Weather Watch information in those
representations,

Noting that:

(1) The CBS Management Group had set up a task team to review reporting of upper-air
observations in TDCF in response to issues arising from coding practices adopted by
centres generating reports,

(2) Reporting regulations for BUFR and CREX in B/C20 and B/C25 of the Manual on Codes
(WMO-No. 306), Volume 1.2 specify how upper-air observations are to be reported,

(3) World Weather Watch monitoring statistics for April 2016 showed that 81% of required
surface reports were reported in traditional alphanumeric codes (TACs) and only 58%
were reported in BUFR,

(4) InJuly 2016, the European Centre for Medium-range Weather Forecasts (ECMWF)
received BUFR reports from 20% fewer stations than TAC reports,

(5) For 10% of those stations from which reports were received in BUFR by ECMWF,
significantly fewer BUFR reports than TAC reports were received,

(6) The Implementation Coordination Team on Integrated Observing Systems in response to
recommendations by the Task Team on Table-Driven Code Forms of the Regional
Association VI Working Group on Technology Development and Implementation had
identified potential to assist migration by involving experts from the Open Programme
Area Group on Integrated Observing Systems and by encouraging procurement of
appropriate equipment,

Reaffirms:

(1) The requirements expressed in B/C20 and B/C25 for the reporting of upper-air
observations;

(2) The importance of completing migration to TDCF;

Urges Members:

(1) To exchange all available reports in correctly formatted TDCF;

(2) To ensure that the availability of reports in TDCF is recorded in the WMO Information
System catalogue and in Weather Reporting (WMO-No. 9), Volume C1, Catalogue of
Meteorological Bulletins;

(3) To provide upper-air observations in TDCF compliant with B/C20 and B/C25 that include

the obligation to include within a single report the complete ascent up to the maximum
height being reported;
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(4) To ensure that any new equipment is capable of handling TDCF and to implement
available updates to existing equipment to allow it to process TDCF;

(5) In cases where the Member is still in the process of upgrading its systems and
procedures to produce correctly formed reports in TDCF:

(a) To complete the upgrade as rapidly as possible;

(b) To continue to submit reports in TAC until such time as the Member is able to
transmit reports in TDCF that are compliant with the appropriate regulations;

(6) To provide experts to assist other Members complete the migration to TDCF;

Urges all regional associations to establish regional working groups for providing training and
assistance to Members on the transition to TDCF;

Reminds Members that the TAC are unable to represent WMO Integrated Global Observing
System station identifiers, so that Members unable to process TDCF will need to make bilateral
arrangements with other Members if they wish to transmit or receive observations from
stations that do not have a World Weather Watch station identifier.

Decision 6 (CBS-16)

EXPERIMENTAL IMPLEMENTATION OF FM 92 GRIB (EDITION 3)

THE COMMISSION FOR BASIC SYSTEMS,

Recalling that FM 92-XII General Regularly Distributed Information in Binary Form (GRIB)
(GRIB edition 2) took effect from 7 November 2001 (Resolution 4 (EC-LIII)) after two years of
experimentation and validation tests,

Recognizing that introduction of GRIB edition 3 would satisfy the existing requirements from
broader communities and facilitate their GRIB application,

Decides:

(1) To endorse experimental use of GRIB edition 3 as described in the annex to the present
decision;

(2) To use the code identifier FM 92-16 GRIB to identify the constituent components of the
version described in the annex to the present decision so that it can be distinguished
from later versions;

(3) To review the effectiveness of GRIB edition 3 following a period of use by Members:
(a) To assess feedback from users on its effectiveness;

(b) To modify it to respond to concerns;

(c) To recommend the modified version to the Executive Council for inclusion in the
Manual on Codes (WMO-No. 306), Volume 1.2;

Urges Members to use GRIB edition 3 and provide feedback to the Open Programme Area
Group on Information Systems and Services (OPAG-ISS) through their focal point for codes
and data representation matters;
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Requests OPAG-ISS to gather feedback on the effectiveness of GRIB edition 3 and to provide
the revised version, including additions to tables and templates, for further experimental use
or adoption by the Executive Council in 2019;

Requests its president to assess whether modifications proposed by OPAG-ISS following the
review of use require a vote by correspondence before the revised version is released for
experiment or recommended to the Executive Council for adoption;

Authorizes its president, subject to the outcome of any vote by correspondence, to endorse
the modified version for experiment or to recommend it to the Executive Council;

Requests the Secretary-General:

(1) To publish on the WMO website as a reference document FM 92-16 GRIB as provided in
the annex to the present decision;

(2) To make provision for that version to be available permanently so that archived
information recorded in that version may be interpreted correctly.
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Annex to Decision 6 (CBS-16)

SPECIFICATION OF FM 92-16 FM 92 GRIB

FM 92—-16 GRIB General Representation of fields In Binary

Binary representation of data resulting from an observation or a
numerical model simulation of an observable property in a spatial and
time domain on a geospatial or celestial reference system

CODE FORM:
SECTION O Indicator Section
SECTION 1 Originator Section
SECTION 2 Repetitions and Index Section
SECTION 3 Time Domain Section
SECTION 4 Horizontal Domain Section
SECTION 5 Vertical Domain Section
SECTION 6 Generating Process Section
(These sections repeated in order
rvable Proper ion if required)

SECTION 7 Observable Property Sectio

Data Representation Section
SECTION 8
SECTION 9 Overlay Section
SECTION 10 Data Section
SECTION 11 End Section
Notes:

(1) GRIB is the name of a binary data representation form for fields resulting from an observation or a
numerical model simulation of an observable property in a spatial and time domain on a geospatial
or celestial reference system.

(2) Data encoded in GRIB consists of a continuous bit-stream made of a sequence of bytes (1 byte = 8
bits).

(3) A GRIB message is composed of the following sections:

Section Section Name Contents
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Number

0 Indicator Section “GRIB”, Master tables version number, total length of
message, GRIB edition number.

1 Originator Section Length of section, section number, local tables version number
and information for use of the originator centre.

2 Repetitions and Index Length of section, section number, total number of repetitions,

Section number of distinct repetitions for each repeatable section and
optional index.
3 Time Domain Section Length of section, section humber, section unique identifier
and description of time domain of the field.
4 Horizontal Domain Length of section, section number, section unique identifier
Section and description of the horizontal domain of the field.

5 Vertical Domain Length of section, section number, section unique identifier
Section and description of the vertical domain of the field.

6 Generating Process Length of section, section number, section unique identifier
Section and description of the process generating the data.

7 Observable Property Length of section, section number, section unique identifier
Section and description of the observable property.

8 Data Representation Length of section, section number, section unique identifier
Section and description of how the data values are represented.

9 Overlay Section Length of section, section number, section unique identifier
and overlay field associating a property to the field. This
can be used to indicate the presence or absence of data at
each point of the domain by defining a bitmap.

10 Data Section Length of section, section number, data values in binary
format as specified in the data representation section.

11 End Section “7777"

(4) Sequences of GRIB sections 3 to 10, may be repeated within a single GRIB message. The total number
of repetitions is given in section 2. The total number of repetitions is also the number of fields
encoded in the GRIB message. Multi-field messages contain more than one field while single field
messages contain only one field. A GRIB message shall contain at least one field.

(5) The representation of data by means of a series of bits is independent of any particular machine
representation.

(6) Message and section lengths are expressed in bytes.

(7) The content of each section is specified by providing the meaning of bytes numbered progressively
starting from one at the beginning of the section.

(8) Sections are composed of Templates, which are specified in terms of Template Components.

(9) Templates Components are sequences of bytes with a specified meaning that can be used in the
appropriate Template. In each Template Component bytes are numbered 1, 2, 3 etc., starting at
the beginning of the Template Component.

(10) Template Components should be defined to be re-used in different Templates.

(11) Bit positions within bytes are referred to as bit 1 to bit 8, where bit 1 is the most significant and bit 8 is
the least significant. Thus, a byte with only bit 8 set to 1 would have the integer value 1.

(12) As used in “"GRIB”, “International Alphabet No. 5” is regarded as an 8-bit alphabet with bit 1 set to
zero.

(13) The IEEE single precision floating point representation occupies 4 bytes and is specified in the standard
ISO/IEC 559-1985 and ANSI/IEEE 754-1985 (R1991).

REGULATIONS:

92.1 General

92.1.1 The GRIB code shall be used for the exchange and storage of fields representing an

observable property in a geospatial and time domain, which is the result of an observation or
a numerical model elaboration.



92.1.2

92.1.3

92.1.4

92.1.5

92.1.6

92.2

92.2.1

92.3

92.3.1

92.3.2

92.4

92.4.1

92.5

92.5.1

92.5.2

92.6

92.6.1

92.6.2

92.6.3

92.6.4
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The beginning and the end of the code shall be identified by 4 bytes coded according to the
International Alphabet No. 5 to represent the indicators "GRIB” and “7777" in Indicator
section 0 and End section 11, respectively. All other bytes included in the code shall
represent data in binary form.

Each section included in the code shall always end on a byte boundary. This rule shall be
applied by appending bits set to zero to the section, where necessary.

All bits set to “1” for any value indicates that value is missing. This rule shall not apply to
packed data.

Negative values shall be indicated by setting the most significant bit to “1”. All integer values
are to be considered signed except:

(a) values referring to code and flag tables, which are always unsigned, or

(b) values explicitly declared as unsigned in a note.

When a value V is encoded using a scale factor F and a scaled value Vs the following formula
applies:

V x 10F = vg
Section O — Indicator Section

Section 0 shall always be 16 bytes long. The first 4 bytes of the indicator section shall
always be character coded according to the International Alphabet No. 5 as “"GRIB".

Section 1 — Originator Section

The length of the section, in bytes, shall be expressed over the group of the first four bytes,
i.e. over the first 32 bits.

The section number shall be expressed in the fifth byte.

Section 2 — Repetitions and Index section

Regulations 92.3.1 and 92.3.2 shall apply.

Section 3 — Time Domain section

Regulations 92.3.1 and 92.3.2 shall apply.

The Section Unique Identifier (SUI) shall be expressed in bytes 6 to 7. The SUI is a unique
identifier within the message for the section. Repeated sections can just refer back to the
first instance by using the same SUI, without the need to explicitly repeat the section in full.
In this case, the total length of the repeated section will be 7 bytes.

Section 4 — Horizontal Domain Section

Regulations 92.3.1, 92.3.2 and 92.5.2 shall apply.

Latitude, longitude and angle values shall be in units of 107® degree, except for specific cases
explicitly stated.

The latitude values shall be limited to the range -90 to 90 degrees inclusive. The orientation
shall be north latitude positive, south latitude negative. Bit 1 is set to 1 to indicate south
latitude.

The longitude values shall be limited to the range -360 to 360 degrees inclusive. The
orientation shall be east longitude positive, west longitude negative. Bit 1 is set to 1 to
indicate west longitude.
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92.6.5

92.7

92.7.1

92.8

92.8.1

92.9

92.9.1

92.10

92.10.1

92.11

92.11.1

92.12

92.12.1

92.12.2

92.13

92.13.1
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The latitude and longitude of the first grid point and the last grid point shall always be given
for regular grids.

Section 5 — Vertical Domain Section
Regulations 92.3.1, 92.3.2 and 92.5.2 shall apply.
Section 6 — Generating Process Section
Regulations 92.3.1, 92.3.2 and 92.5.2 shall apply.
Section 7 — Observable Property Section
Regulations 92.3.1, 92.3.2 and 92.5.2 shall apply.
Section 8 — Data Representation Section
Regulations 92.3.1, 92.3.2 and 92.5.2 shall apply.
Section 9 — Overlay Section

Regulations 92.3.1, 92.3.2 and 92.5.2 shall apply.
Section 10 — Data Section

Regulations 92.3.1 and 92.3.2 shall apply.

The data shall be packed by the method identified in section 8.
Section 11 — End section

The end section shall always be 4 bytes long, character coded according to the International
Alphabet No. 5 as “7777".

CONTENT OF SECTIONS

Section O — Indicator Section

Byte No.

Contents

1-4 GRIB (coded according to the International Alphabet No. 5)

5-6

Reserved

7 Master tables version number (see Code table 0.0 and Note 1-3 in section 1)

8
9-16

Edition number (3)
Total length of GRIB message in bytes (including Section 0)

Section 1 — Originator Section

Byte No.
1-4
5
6-7
8-9

10

11

12
13-14
15-16
17-nn

Contents
Length of section in bytes
Number of section (1)
Identification of originating/generating centre (see Common Code table C-11)
Identification of originating/generating subcentre (allocated by originating/generating
centre)
Local tables version number (see Code table 1.0 and Notes 1-3)
Identification of Project (see Code table 1.1)
Production status of processed data in this GRIB message (see Code table 1.2)
Originator Local template number (see Note’s 4 and 5)
Length of originator local template in bytes (see Note 5)
Originator Local template (see Note 6)
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(nn+1)-(nn+2) Project Local template number (see Notes 7 and 8)
(nn+3)-(nn+4) Length of project local template in bytes (see Note 8)

(nn+5)-mm Project Local template (see Note 9)
Notes:
(1) Local tables shall define those parts of the Master table that are reserved for local use except for the case

(2)

(3)

(4)
(5)

(6)

7
(8)

9

described in Note 2. In any case, the use of Local tables in messages intended for non-local or international
exchange is strongly discouraged.

If master tables version humber is 255 then only local tables are in use. The local tables version humber must not
be zero nor missing, and local tables may include entries from the entire range of the tables.

If local tables version number is zero, master tables version number shall not be zero or missing and only those
parts of the tables not reserved for local use may be used.

Originator Local templates are defined and maintained by the Originating Centre.

Originator Local template is optional. If local template is not present, the originator local template number shall
be set to missing (all bits set to 1) and the length of local template shall be set to zero.

Originator local template shall be selected using the originator local template number. The originator local
templates are maintained and made available to the users by the originating centre.

Project Local templates are defined and maintained by the Originating Centre.

Project Local template is optional. If local template is not present, the project local template number shall be set
to missing (all bits set to 1) and the length of project local template shall be set to zero.

Project local template shall be selected using the project local template number. The project local templates are
maintained and made available to the users by the project participants.

Section 2 — Repetitions and Index Section

Byte No. Contents
1-4 Length of section in bytes
5 Number of section (2)

6-7 Total number of repetitions (or total number of fields) (see Note 1)

8-9 Number of distinct sections 3 with length greater than 7 bytes (see Notes 1 and 2)
10-11 Number of distinct sections 4 with length greater than 7 bytes (see Notes 1 and 2)
12-13 Number of distinct sections 5 with length greater than 7 bytes (see Notes 1 and 2)
14-15 Number of distinct sections 6 with length greater than 7 bytes (see Notes 1 and 2)
16-17 Number of distinct sections 7 with length greater than 7 bytes (see Notes 1 and 2)
18-19 Number of distinct sections 8 with length greater than 7 bytes (see Notes 1 and 2)
20-21 Number of distinct sections 9 with length greater than 7 bytes (see Notes 1 and 2)
22-23 Index template number
24-27 Length of Index template in bytes
28-nn Index template (See Note 3) (see template 2.N, where N is the Index template number given

in bytes 22-23)
Notes:
(1) A message with only one field shall have the total number of repetitions and each of the number of distinct

(2)

(3)

sections set to 1.

Two repeated sections shall never be identical. If two sections are identical because they have the same content,
one of the two shall be coded with only 7 bytes (empty section with reference) and the SUI shall be coded with
the same value of the identical section to which this section refers. Each section will therefore have content in it
or refer to another section of the same section number. In the latter case, it will be made only of 7 bytes
comprising section length (4 bytes), number of section (1 byte) and Section Unique Identifier—SUI (2 bytes).

The inclusion of an Index template is optional. If index template is not present, the index template number (bytes
22-23) shall be set to missing (all bits set to 1) and the length of index template (bytes 24-27) shall be set to
zero.
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Section 3 — Time Domain Section

Byte No.
1-4

18
19-20
21-nn

Note:

Contents
Length of section in bytes (7 or nn)
Number of section (3)
Section Unique Identifier (SUI)
Significance of reference date and time (see Code table 3.0)
Type of Calendar (code table 3.1)
Year (signed integer according to Reg. 92.1.5)
Month
Day Reference date and time
Hour
Minute
Second
Time Domain Template nhumber (see code table 3.2)

Time Domain Template (see template 3.N, where N is the Time Domain Template number
given in bytes 19-20)

(1) The type of calendar used (byte 9) applies to the entire section including the Time Domain Template.

Section 4 — Horizontal Domain Section

Byte No.
1-4
5
6-7
8-11
12-13
14-nn

Contents
Length of section in bytes (7 or nn)
Number of section (4)
Section Unique Identifier (SUI)
Number of points in the domain
Horizontal Domain Template humber (see Code table 4.0)

Horizontal Domain Template (see template 4.N, where N is the Horizontal Domain Template
number given in bytes 12-13)

Section 5 —Vertical Domain Section

Byte No.
1-4
5
6-7
8-9
10-nn

Contents
Length of section in bytes (7 or nn)
Number of section (5)
Section Unique Identifier (SUI)
Vertical Domain Template humber (see Code table 5.0)

Vertical Domain Template (see template 5.N, where N is the Vertical Domain Template
number given in bytes 8-9)

Section 6 — Generating Process Section

Byte No.
1-4
5
6-7
8-9
10-nn

Contents
Length of section in bytes (7 or nn)
Number of section (6)
Section Unique Identifier (SUI)
Generating Process Template number (see Code table 6.0)

Generating Process Template (see template 6.N, where N is the Generating Process Template
number given in bytes 8-9)

Section 7 — Observable Property Section

Byte No.
1-4
5
6-7
8-9
10-nn

Contents
Length of section in bytes (7 or nn)
Number of section (7)
Section Unique Identifier (SUI)
Observable Property Template number (see Code table 7.0)

Observable Property Template (see template 7.N, where N is the Observable Property
Template number given in bytes 8-9)
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Section 8 — Data Representation Section

Byte No. Contents
1-4 Length of section in bytes (7 or nn)
5 Number of section (8)
6-7 Section Unique Identifier (SUI)
8-11 Number of data values encoded in Section 10
12-13 Data Representation Template number (see Code table 8.0)
14-nn Data Representation Template (see template 8.N, where N is the Data Representation

Template number given in bytes 12-13)

Section 9 — Overlay Section

Byte No. Contents
1-4 Length of section in bytes (7 or nn)
5 Number of section (9)
6-7 Section Unique Identifier (SUI)
8-9 Overlay Template number (see Code table 9.0)
10-nn Overlay Template (see template 9.N, where N is the Overlay Template number given in bytes
8-9)
Section 10 — Data Section
Byte No. Contents
1-4 Length of section in bytes (nn)
5 Number of section (10)
6-nn Data in a format described by data template 10.X, where X is the Data Template number

given in bytes 12-13 of Section 8.
Section 11 — End Section

Byte No. Contents
1-4 “7777" (coded according to the International Alphabet No. 5)

TEMPLATES USED IN SECTION 3 (TIME DOMAIN SECTION)

Time Domain Template 3.0 - Forecast point in time

Component Component Name
Code

3.0 Forecast point in time
TEMPLATES USED IN SECTION 4 (HORIZONTAL DOMAIN SECTION)

Horizontal Domain Section Template 4.0 - Latitude/longitude regular grid on
ellipsoidal planet

Component Component Name

Code
4.0 Ellipsoid of revolution defined with axis lengths
4.1 Latitude/longitude regular grid

Horizontal Domain Section Template 4.1 — Rotated latitude/longitude regular grid on
ellipsoidal planet

Component Component Name

Code
4.0 Ellipsoid of revolution defined with axis lengths
4.1 Latitude/longitude regular grid

4.2 Rotation of latitude/longitude coordinate system
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Horizontal Domain Section Template 4.2 - Stretched latitude/longitude regular grid
on ellipsoidal planet

Component Component Name

Code

4.0 Ellipsoid of revolution defined with axis lengths
4.1 Latitude/longitude regular grid

4.3 Stretching of latitude/longitude coordinate system

Horizontal Domain Section Template 4.3 - Stretched and rotated latitude/longitude
regular grid on ellipsoidal planet

Component Component Name

Code

4.0 Ellipsoid of revolution defined with axis lengths
4.1 Latitude/longitude regular grid

4.2 Rotation of latitude/longitude coordinate system
4.3 Stretching of latitude/longitude coordinate system

TEMPLATES USED IN SECTION 5 (VERTICAL DOMAIN SECTION)

Vertical Coordinate Template 5.0 - Vertical level

Component Component Name Description
Code
5.0 Vertical level Single level

Vertical Coordinate Template 5.1 - Vertical layer

Component Component Name Description
Code
5.1 Vertical layer

TEMPLATES USED IN SECTION 6 (GENERATING PROCESS SECTION)

Generating Process Template 6.0 — Forecast, analysis or observation

Component Component Name Description
Code
6.0 Process type and identifier

Generating Process Template 6.1 - Individual ensemble forecast or analysis

Component Component Name Description
Code
6.0 Process type and identifier
6.1 Ensemble size
6.2 Ensemble member

Generating Process Template 6.2 - Statistical post-processing of all ensemble
members

Component Component Name Description
Code
6.0 Process type and identifier
6.1 Ensemble size
6.3 Statistical post-processing of

ensemble members
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TEMPLATES USED IN SECTION 7 (OBSERVABLE PROPERTY SECTION)

Observable Property Template 7.0 — Observable property by discipline, category and
number

Component Component Name Description
Code
7.0 Observable property by discipline, category and
number

Observable Property Template 7.1 —Observable Property with units conversion

Component Component Name Description
Code
7.0 Observable property by discipline, category and
number
7.1 Units conversion

Observable Property Template 7.2 — Atmospheric chemical or physical constituents

Component Component Name Description
Code
7.0 Observable property by discipline, category number
7.2 Chemical or physical constituents

Observable Property Template 7.3 — Aerosol physical property

Component Component Name Description
Code
7.0 Observable property by discipline, category number
7.2 Chemical or physical constituents
7.3 Aerosol size

Observable Property Template 7.4 — Aerosol optical property

Component Component Name Description
Code
7.0 Observable property by discipline, category and
number
7.2 Chemical or physical constituents
7.3 Aerosol size
7.4 Radiation wavelength interval

TEMPLATES USED IN SECTION 8 (DATA REPRESENTATION SECTION)

Data Representation Template 8.0 — Simple packing

Component Component Name Description
Code
8.0 Simple packing

Data Representation Template 8.1 —IEEE floating point

Component Component Name Description
Code

8.1 IEEE floating point
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TEMPLATES USED IN SECTION 9 (OVERLAY SECTION)

Overlay Template 9.0 - Bitmap

Component Component Name Description
Code
9.0 Bitmap

COMPONENTS USED IN TEMPLATES OF SECTION 3 (TIME DOMAIN SECTION)

Time Domain Section Template Component 3.0 — Forecast point in time

Byte No. Contents

1-2 Hours of observational data cut-off after reference time (see Note 1)
3 Minutes of observational data cut-off after reference time
4 Indicator of unit of time range (see Code table 3.3)
5-8 Forecast time in units defined by byte 4
Note:

(1) Hours greater than 65534 will be coded as 65534.
COMPONENTS USED IN TEMPLATES OF SECTION 4 (HORIZONTAL DOMAIN
SECTION)

Horizontal Domain Template Component 4.0 - Ellipsoid of revolution defined with
axis lengths

Byte No. Contents

1 Scale factor of length of semi-major axis

2-5 Scaled value of length of semi-major axis (equatorial radius)
6 Scale factor of prime meridian offset

7-10 Scaled value of prime meridian offset (see Note 1)
11 Scale factor of length of semi-minor axis

12-15 Scaled value of length of semi-minor axis (distance from ellipsoid centre to pole)
Horizontal Domain Template Component 4.1 — Latitude/longitude regular grid

Byte No. Contents

1-4 Ni = number of points along a parallel
5-8 Nj = number of points along a meridian
9-12 Basic angle of the initial production domain (see Note 1)

13-16 Subdivisions of basic angle used to define extreme longitudes and latitudes, and direction
increments (see Note 1)

17-20 Lal - latitude of first grid point (see Note 1)
21-24 Lol - longitude of first grid point (see Note 1)

25 Resolution and component flags (see Flag table 4.1)
26-29 La2 - latitude of last grid point (see Note 1)
30-33 Lo2 - longitude of last grid point (see Note 1)
34-37 Di - i direction increment (see Notes 1 and 2)
38-41 Dj - j direction increment (see Notes 1 and 2)

42 Scanning mode (flags - see Flag table 4.2)

Notes:

(1) Basic angle of the initial production domain and subdivisions of this basic angle are provided to manage
cases where the recommended unit of 107° degrees is not applicable to describe the extreme
longitudes and latitudes, and direction increments. For these last six descriptors, the unit is equal to
the ratio of the basic angle and the subdivisions number. For ordinary cases, zero and missing values
should be coded, equivalent to respective values of 1 and 10° (10'6 degrees unit).

(2) Direction increments are unsigned and direction of increment is represented in the scanning mode.
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Horizontal Domain Template Component 4.2 - Rotation of latitude/longitude
coordinates system

Byte No. Contents

1-4 Latitude of the southern pole of projection
5-8 Longitude of the southern pole of projection
9-12 Angle of rotation of projection

Note:

(1) Three parameters define a general latitude/longitude coordinate system, formed by a general rotation of
the sphere. One choice for these parameters is:

(a) The geographic latitude in degrees of the southern pole of the coordinate system, 6, for
example;

(b) The geographic longitude in degrees of the southern pole of the coordinate system, A, for
example;

(c) The angle of rotation in degrees about the new polar axis (measured clockwise when looking from
the southern to the northern pole) of the coordinate system, assuming the new axis to have been
obtained by first rotating the sphere through A, degrees about the geographic polar axis, and then

rotating through (90 + 6,) degrees so that the southern pole moved along the (previously rotated)
Greenwich meridian.

Horizontal Domain Template Component 4.3 - Stretching of latitude/longitude
coordinates system
Byte No. Contents
1-4 Latitude of the “pole of stretching”
5-8 Longitude of the “pole of stretching”
9-12 Stretching factor

Note:
(1) The stretching is defined by three parameters:
(a) The latitude in degrees (A, measured in the model coordinate system) of the “pole of stretching”;

(b) The longitude in degrees (6, measured in the model coordinate system) of the “pole of
stretching”; and

(c) The stretching factor C in units of 107% represented as an integer.
The stretching is defined by representing data uniformly in a coordinate system with longitude A and
latitude 61, where:

(1-C%+(1+C%sinod
1

1 -
6" =sin (1+CH)+(1-C)sin®

and A and 6 are longitude and latitude in a coordinate system in which the “pole of stretching” is the

northern pole. C = 1 gives uniform resolution, while C > 1 gives enhanced resolution around the pole
of stretching.

COMPONENTS USED IN TEMPLATES OF SECTION 5 (VERTICAL DOMAIN
SECTION)

Vertical Coordinate Template Component 5.0 - Vertical level

Byte No. Contents
1 Type of first fixed surface (see Code table 5.1)
2 Scale factor of first fixed surface
3-5 Scaled value of first fixed surface

Vertical Coordinate Template Component 5.1 - Vertical layer

Byte No. Contents
1 Type of first fixed surface (see Code table 5.1)
2 Scale factor of first fixed surface
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3-5 Scaled value of first fixed surface
Type of second fixed surface (see Code table 5.1)
7 Scale factor of second fixed surface
8-10 Scaled value of second fixed surface

COMPONENTS USED IN TEMPLATES OF SECTION 6 (GENERATING PROCESS
SECTION)

Generating Process Template Component 6.0 — Process type and identifier

Byte No. Contents
1 Type of generating process (see Code table 6.1)
2 Generating Process Identifier (managed by the originating Centre)

Generating Process Template Component 6.1 — Ensemble size

Byte No. Contents
1-2 Number of members in ensemble

Generating Process Template Component 6.2 - Ensemble member

Byte No. Contents
1 Type of ensemble member (see Code table 6.2)
2-3 Member Number

Generating Process Template Component 6.3 — Statistical post-processing of all
ensemble members

Byte No. Contents
1 Type of statistical post-processing of ensemble members (see Code table 6.3)

COMPONENTS USED IN TEMPLATES OF SECTION 7 (OBSERVABLE PROPERTY
SECTION)

Observable Property Template Component 7.0 — Observable property by discipline,
category and number

Byte No. Contents
1 Parameter Discipline (see Code table 7.1)
2 Parameter Category (see Code table 7.2)
3-4 Parameter Number (see Code table 7.3)

Observable Property Template Component 7.1 — Units conversion

Byte No. Contents

1-4 Units
conversion scale factor (ucs) (see Note 1)

5-8 Units

conversion offset (uco) (see Note 1)

Notes:

(1) Units conversion scale factor (ucs) and offset (uco) shall be used to encode fields in units different
from the units reported in table 7.3. If the values encoded in the GRIB message are v,, the values v
in the units provided in table 7.3 shall be: v=ucs * v+ uco.

(2) Encoded as IEEE 32 bits floating point values.

Observable Property Template Component 7.2 - Chemical or physical constituents

Byte No. Contents
1-2 Atmospheric chemical or physical constituent type (see Common Code table C-14)

Observable Property Template Component 7.3 — Aerosol size
Byte No. Contents
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1 Type of interval for first and second size (see Code table 7.4)
Scale factor of first size
3-6 Scaled value of first size in metres
7 Scale factor of second size
8-11 Scaled value of second size in metres

Observable Property Template Component 7.4 — Radiation wavelength interval

Byte No. Contents
1 Type of interval for first and second wavelength (see Code table 7.4)
2 Scale factor of first wavelength
3-6 Scaled value of first wavelength in metres
7 Scale factor of second wavelength
8-11 Scaled value of second wavelength in metres

COMPONENTS USED IN TEMPLATES OF SECTION 8 (DATA REPRESENTATION
SECTION)

Data Representation Template Component 8.0 — Simple packing

Byte No. Contents
1-4 Reference value (R) (IEEE 32-bit floating-point value)
5-6 Binary scale factor (E)
7-8 Decimal scale factor (D)
9 Number of bits used for each packed value for simple packing, or for each group reference
value for complex packing or spatial differencing
10 Type of original field values (see Code table 8.1)
11 Missing value management (see Code table 8.2)
12-15 Primary missing value substitute
16-19 Secondary missing value substitute
Notes:

(1) Management of explicitly missing values is an alternative to bit-map use within Section 6; it is
intended to reduce the whole GRIB message size and to provide better performance when decoding
data with missing values.

(2) There may be two types of missing value(s), such as to make a distinction between static misses (for
instance, due to a land/sea mask) and occasional misses.

(3) As an extra option, substitute value(s) for missing data may be specified. If not wished (or not
applicable), all bits should be set to 1 for relevant substitute value(s).

(4) 1If substitute value(s) are specified, type of content should be consistent with original field values
(floating-point - and then IEEE 32-bit encoded-, or integer).

(5) If primary missing values are used, such values are encoded with all bits set to 1 at packed data level.

(6) If secondary missing values are used, such values are encoded with all bits set to 1, except the last one
set to 0, at packed data level.

Data Representation Template Component 8.4 —IEEE floating point

Byte No. Contents
1 Precision (see Code table 8.3)

COMPONENTS USED IN TEMPLATES OF SECTION 9 (OVERLAY SECTION)

Overlay Template Component 9.0 — Bitmap

Byte No. Contents

1-nn Bitmap - Contiguous bits with a bit to data point correspondence, ordered as
defined in Horizontal Domain Section. A bit set to 1 implies the presence of a data
value at the corresponding data point, whereas a value of 0 implies the absence of
such a value.
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CODE TABLES USED IN SECTION O (INDICATOR SECTION)

Code table 0.0 - GRIB master tables version number

Code figure Meaning
0 Experimental
1-254 Future versions
255 Missing. Local tables in use. Valid local tables version number shall be coded.

CODE TABLES USED IN SECTION 1 (ORIGINATOR SECTION)

Code table 1.0 - GRIB local tables version number

Code figure Meaning
0 Local tables not used. Only table entries and templates from the current master table
are valid
1-254 Local tables versions used
255 Missing

Code table 1.1 - International Projects

Code figure Meaning
0 Reserved
1 THORPEX Interactive Grand Global Ensemble (TIGGE)
2 Subseasonal-to-Seasonal prediction (S2S)
3-191 Reserved
192-254 Reserved for local use
255 Missing

Code table 1.2 - Production status of data

Code figure Meaning
0 Operational products
1 Operational test products
2 Research products
3-191 Reserved
192-254 Reserved for local use
255 Missing

CODE TABLES USED IN SECTION 3 (TIME DOMAIN SECTION)

Code table 3.0 - Significance of reference date and time

Code figure Meaning
0 Analysis
1 Start of forecast
2 Verifying time of forecast
3 Observation time

4-191 Reserved
192-254 Reserved for local use
255 Missing

Code table 3.1 - Type of calendar

Code figure Meaning Comments
0 Gregorian
1 360-day
2 365-day Essentially a non-leap year
3 Proleptic Gregorian Extends the Gregorian calendar indefinitely in the past



APPENDIX 3. DECISIONS

4-191 Reserved
192-254 Reserved for local use
255 Missing

Code table 3.2 - Time domain template number

Code figure Meaning
0 Forecast point in time
1-32767 Reserved
32768-65534 Reserved for local use
65535 Missing

Code table 3.3- Indicator of unit of time range

Code figure Meaning
0 Minute
1 Hour
2 Day
3 Month
4 Year
5 Decade (10 years)
6 Normal (30 years)
7 Century (100 years)
8-9 Reserved
10 3 hours
11 6 hours
12 12 hours
13 Second
14-191 Reserved
192-254 Reserved for local use
255 Missing

CODE AND FLAG TABLES USED IN SECTION 4 (HORIZONTAL DOMAIN
SECTION)

Code table 4.0 - Grid definition template number

Code figure Meaning
0 Latitude/longitude regular grid on an ellipsoidal planet
1 Rotated latitude/longitude regular grid on an ellipsoidal planet
2 Stretched latitude/longitude regular grid on an ellipsoidal planet
3 Stretched and rotated latitude/longitude regular grid on ellipsoidal planet
4-32767 Reserved
32768-65534 Reserved for local use
65535 Missing

Flag table 4.1 - Resolution and component flags

Bit No. Value Meaning
1-2 Reserved
3 0 i direction increments not given
1 i direction increments given
4 0 j direction increments not given
1 j direction increments given
5 0 Resolved u- and v- components of vector quantities relative to easterly and

49
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northerly directions

1 Resolved u- and v- components of vector quantities relative to the defined grid
in the direction of increasing x and y (or i and j) coordinates, respectively

6-8 Reserved - set to zero

Flag table 4.2 - Scanning mode

Bit No. Value Meaning
1 0 Points of first row or column scan in the +i (+x) direction
1 Points of first row or column scan in the -i (-x) direction
2 0 Points of first row or column scan in the —j (-y) direction
1 Points of first row or column scan in the +j (+y) direction
3 0 Adjacent points in i (x) direction are consecutive
1 Adjacent points in j (y) direction is consecutive
4 0 All rows scan in the same direction
1 Adjacent rows scans in the opposite direction
5 0 Points within odd rows are not offset in i (x) direction
1 Points within odd rows are offset by Di/2 in i (x) direction
6 0 Points within even rows are not offset in i (x) direction
1 Points within even rows are offset by Di/2 in i (x) direction
7 0 Points are not offset in j (y) direction
1 Points are offset by Dj/2 in j (y) direction
8 0 Rows have Ni grid points and columns have Nj grid points
1 Rows have Ni grid points if points are not offset in i direction
Rows have Ni-1 grid points if points are offset by Di/2 in i direction
Columns have Nj grid points if points are not offset in j direction
Columns have Nj-1 grid points if points are offset by Dj/2 in j direction
Notes:

(1) idirection: west to east along a parallel or left to right along an x-axis.

(2) jdirection: south to north along a meridian, or bottom to top along a y-axis.

(3) If bit number 4 is set, the first row scan is as defined by previous flags.

(4) Lal and Lol define the first row, which is an odd row.

(5) Diand Dj are assumed to be positive, with the direction of i and j being given by bits 1 and 2.

(6) Bits 5 through 8 may be used to generate staggered grids, such as Arakawa grids (see Part B, GRIB
Attachment II).

(7) If any of bits 5, 6, 7 or 8 are set, Di and Dj are not optional.

CODE TABLES USED IN SECTION 5 (VERTICAL DOMAIN SECTION)

Code table 5.0 - Vertical domain template number

Code figure Meaning
0 Vertical level
1 Vertical layer
2-32767 Reserved
32768-65534 Reserved for local use
65535 Missing

Code table 5.1 - Fixed surface types and units

Code figure Meaning Unit
0 Reserved
1 Ground or water surface -

2 Cloud base level -



21-99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

115-116
117
118
119

120-159
160
161
162
163
164
165
166
167

168-173
174
175
176
177
178
179
180
181
182
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Level of cloud tops

Level of 0 °C isotherm

Level of adiabatic condensation lifted from the surface
Maximum wind level

Tropopause

Nominal top of the atmosphere

Sea bottom

Reserved

Cumulonimbus (CB) base

Cumulonimbus (CB) top

Reserved

Isothermal level

Reserved

Isobaric surface

Mean sea level

Specific altitude above mean sea level
Specified height level above ground

Sigma level

Hybrid level

Depth below land surface

Isentropic (theta) level

Level at specified pressure difference from ground to level
Potential vorticity surface

Reserved

Eta level

Reserved

Logarithmic hybrid level

Snow level

Reserved

Mixed layer depth

Hybrid height level

Hybrid pressure level

Reserved

Depth below sea level

Depth below water surface

Lake or river bottom

Bottom of sediment layer

Bottom of thermally active sediment layer
Bottom of sediment layer penetrated by thermal wave
Mixing layer

Bottom of root zone

Reserved

Top surface of ice on sea, lake or river

Top surface of ice, under snow cover, on sea, lake or river
Bottom surface (underside) ice on sea, lake or river
Deep soil (of indefinite depth)

Reserved

Top surface of glacier ice and inland ice

Deep inland or glacier ice (of indefinite depth)
Grid tile land fraction as a model surface

Grid tile water fraction as a model surface

Pa

m
m

“sigma” value
m

K

Pa
Km?kg?ts™?

Numeric

13 3 1 |
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183 Grid tile ice fraction on sea, lake or river as a model surface -
184 Grid tile glacier ice and inland ice fraction as a model surface -
185-191 Reserved
192-254 Reserved for local use
255 Missing
Notes:

(1) The Eta vertical coordinate system involves normalizing the pressure at some point on a specific
level by the mean sea level pressure at that point.

(2) Hybrid height level (Code figure 118) can be defined as:
z(k) = A(k) + B(k) x orog
(k = 1,...,NLevels; orog = orography; z(k) = height in metres at level k)
(3) Hybrid pressure level, for which Code figure 119 shall be used instead of 105, can be defined as:
p(k) = A(k) + B(k) x sp
(k = 1,...,NLevels; sp = surface pressure; p(k) = pressure at level k)

CODE TABLES USED IN SECTION 6 (GENERATING PROCESS SECTION)

Code table 6.0 - Generating process template number

Code figure Meaning
0 Forecast, analysis or observation
1 Individual ensemble forecast or analysis, control and perturbed
2 Statistical post-processing of all ensemble members
3-32767 Reserved
32768-65534 Reserved for local use
65535 Missing

Code table 6.1 - Type of generating process

Code figure Meaning

0 Analysis

1 Initialization

2 Forecast

3 Bias corrected forecast

4 Ensemble forecast

5 Probability forecast

6 Forecast error

7 Analysis error

8 Observation

9 Climatological

10 Probability-weighted forecast

11 Bias-corrected ensemble forecast
12 Post-processed analysis (see Note 1)
13 Post-processed forecast (see Note 1)
14 Nowcast

15 Hindcast

16 Physical retrieval

17 Regression analysis

18-191 Reserved
192-254 Reserved for local use

255 Missing

Note:
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(1) Code figures 12 and 13 are intended in cases where code figures 0 and 2 may not be sufficient to
indicate that significant post-processing has taken place on an initial analysis or forecast output.

Code table 6.2 - Type of ensemble member

Code figure Meaning
0 Unperturbed high-resolution control forecast
1 Unperturbed low-resolution control forecast
2 Negatively perturbed forecast
3 Positively perturbed forecast

4-191 Reserved
192-254 Reserved for local use
255 Missing

Code table 6.3 - Type of statistical post-processing of ensemble members

Code figure Meaning
0 Unweighted mean
1 Weighted mean
2 Spread
3 Large anomaly index (see Note 1)
4 Interquartile range (range between the 25th and 75th quantile)
5 Minimum
6 Maximum
7-191 Reserved
192-254 Reserved for local use
255 Missing

Note:

(1) Large anomaly index is defined as {(number of members whose anomaly is higher than 0.5 x SD) -
(number of members whose anomaly is lower than -0.5 x SD)} / (number of members) at each grid
point, where SD is defined as observed climatological standard deviation.

CODE TABLES USED IN SECTION 7 (OBSERVABLE PROPERTY SECTION)
Code table 7.0 - Observable property template number

Code figure Meaning
0 Observable property by discipline, category and number
1 Observable property with units conversion
2 Atmospheric chemical or physical constituent
3 Aerosol physical property
4 Aerosol optical property

5-32767 Reserved

32768-65534 Reserved for local use

65535 Missing

Code table 7.1 - Discipline

Code figure Meaning
0 Meteorological products
1 Hydrological products
2 Land surface products
3 Space products
4-9 Reserved

10 Oceanographic products
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11-191 Reserved
192-254 Reserved for local use
255 Missing

Code table 7.2 - Parameter category by discipline

Product discipline O — Meteorological products

Category Description
0 Temperature
1 Moisture
2 Momentum
3 Mass
4 Short-wave radiation
5 Long-wave radiation
6 Cloud
7 Thermodynamic stability indices
8 Kinematic stability indices
9-12 Reserved
13 Aerosols
14 Trace gases (e.g. ozone, CO5)
15 Radar
16 Forecast radar imagery
17 Electrodynamics
18 Reserved
19 Physical atmospheric properties
20 Atmospheric chemical constituents
21-191 Reserved
192-254 Reserved for local use
255 Missing

Note:

(1) When a new category is to be added to Code table 7.1 and more than one discipline applies, the
choice of discipline should be made based on the intended use of the product.

Product discipline 1 — Hydrological products

Category Description
0 Hydrology basic products
1 Reserved
2 Inland water and sediment properties
3-191 Reserved
192-254 Reserved for local use
255 Missing

Product discipline 2 — Land surface products

Category Description
0 Vegetation/biomass
1 Agri-/aquacultural special products
2 Transportation-related products
3 Soil products
4 Fire weather products

5-191 Reserved
192-254 Reserved for local use

255 Missing
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Product discipline 3 — Space products

Category Description
0 Reserved
1 Reserved
2 Cloud properties
3 Flight rule conditions
4 Volcanic ash
5 Sea-surface temperature
6-191 Reserved
192-254 Reserved for local use
255 Missing

Product discipline 10 — Oceanographic products

Category Description
0 Waves
1 Currents
2 Ice
3 Surface properties
4 Subsurface properties
5-190 Reserved
191 Miscellaneous
192-254 Reserved for local use
255 Missing

Code table 7.3 - Parameter number by product discipline and parameter category

Note:
(1) By convention, the flux sign is positive if downwards.

Product discipline O — Meteorological products, parameter category O: temperature

Number Parameter Units
0 Temperature K
1 Virtual temperature K
2 Potential temperature K
3 Pseudo-adiabatic potential temperature K
or equivalent potential temperature
4-5 Reserved
6 Dewpoint temperature K
7 Dewpoint depression (or deficit) K
8 Lapse rate Km?
9 Temperature anomaly K
10 Latent heat net flux W m™
11 Sensible heat net flux W m™
12 Heat index K
13 Wind chill factor K
14 Reserved
15 Virtual potential temperature K
16-191 Reserved
192-254 Reserved for local use

255 Missing
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Product discipline O — Meteorological products, parameter category 1: moisture

Number Parameter Units
0 Specific humidity kg kg_1
1 Relative humidity %
2 Humidity mixing ratio kg I<g_1
3 Precipitable water kg m2
4 Vapour pressure Pa

5-191 Reserved

192-254 Reserved for local use

255 Missing

Product discipline O — Meteorological products, parameter category 2: momentum

Number Parameter Units
0 Wind direction (from which blowing) degree true
1 Wind speed m st
2 u-component of wind ms!
3 v-component of wind ms!
4 Stream function m? s
5 Velocity potential m? s
6 Montgomery stream function m? 572

7-191 Reserved

192-254 Reserved for local use

255 Missing

Product discipline O — Meteorological products, parameter category 3: mass

Number Parameter Units
0 Pressure Pa
1 Pressure reduced to MSL Pa
2 Pressure tendency Pas!
3 ICAO Standard Atmosphere Reference m
Height
4 Geopotential m? s72
5 Geopotential height gpm
6 Geometric height m
7 Standard deviation of height m
8 Pressure anomaly Pa
9 Geopotential height anomaly gpm
10 Density kg m™3
11-191 Reserved
192-254 Reserved for local use
255 Missing

Product discipline O — Meteorological products, parameter category 4: short-wave
radiation

Number Parameter Units
0 Net short-wave radiation flux (surface)* W m™2
1 Net short-wave radiation flux (top of atmosphere)* W m2
2 Short-wave radiation flux* W m™2
3 Global radiation flux W m™



4
5-191
192-254
255

Product discipline O — Meteorological products, parameter category 5: long-wave

radiation

Number
0

A 1A WN =

7
8-191
192-254
255

Product discipline O — Meteorological products, parameter category 6: cloud

Number

==
P BovoNuhrwNRO

T e
0 NOU D~ WN

19

20
21
22-191

192-254
255
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Brightness temperature
Reserved

Reserved for local use
Missing

Parameter
Reserved
Reserved
Reserved
Downward long-wave radiation flux
Upward long-wave radiation flux
Net long-wave radiation flux
Net long-wave radiation flux, clear sky
Brightness temperature
Reserved
Reserved for local use
Missing

Parameter
Cloud ice
Total cloud cover
Convective cloud cover
Low cloud cover
Medium cloud cover
High cloud cover
Cloud water
Cloud amount
Reserved
Thunderstorm maximum tops
Reserved
Cloud base
Cloud top
Ceiling
Non-convective cloud cover
Cloud work function
Convective cloud efficiency
Reserved
Total column-integrated cloud water*
Total column-integrated cloud ice*

Total column-integrated condensate*
Ice fraction of total condensate
Cloud cover

Reserved for local use
Missing

Units

W m™
W m™
W m™
W m™

Units
kg m~
%
%
%
%
%
kg m
%

2

%
] I<g"1
Proportion

kg m™2

kg m™2

kg m™2

Proportion
%

57

Product discipline O — Meteorological products, parameter category 7: thermodynamic
stability indices

Number
0

Parameter
Parcel lifted index (to 500 hPa)

Units
K
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1 Best lifted index (to 500 hPa) K
2 K index K
3 KO index K
4 Total totals index K
5 Sweat index Numeric
6 Convective available potential energy Jkg™t
7 Convective inhibition ] kg‘1
8 Storm relative helicity ] kg‘1
9 Energy helicity index Numeric
10 Surface lifted index K
11 Best (4-layer) lifted index K
12 Richardson number Numeric
13 Showalter index K
14 Reserved
15 Updraught helicity m? 52
16 Bulk Richardson number Numeric
17 Gradient Richardson number Numeric
18 Flux Richardson number Numeric
19-191 Reserved
192-254 Reserved for local use
255 Missing

Product discipline O — Meteorological products, parameter category 13: aerosols

Number Parameter Units
0-191 Reserved
192-254 Reserved for local use
255 Missing

Product discipline O — Meteorological products, parameter category 14: trace gases

Number Parameter Units
0 Total ozone DU
1 Ozone mixing ratio kg kgt
2 Total column integrated ozone DU
3-191 Reserved
192-254 Reserved for local use
255 Missing

Product discipline O — Meteorological products, parameter category 15: radar

Number Parameter Units
0 Base spectrum width ms!
1 Base reflectivity dB
2 Base radial velocity ms™!
3 Vertically integrated liquid water (VIL) kg m2
4 Layer-maximum base reflectivity dB
5 Precipitation kg m2
6-8 Reserved

9 Reflectivity of cloud droplets dB
10 Reflectivity of cloud ice dB
11 Reflectivity of snow dB
12 Reflectivity of rain dB

13 Reflectivity of graupel dB
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14 Reflectivity of hail dB
15 Hybrid scan reflectivity dB
16 Hybrid scan reflectivity height m
17-191 Reserved
192-254 Reserved for local use
255 Missing

Product Discipline O — Meteorological products, parameter category 16: forecast radar

imagery
Number Parameter Units
0 Equivalent radar reflectivity factor for rain mm® m™3
1 Equivalent radar reflectivity factor for snow mm® m™3
2 Equivalent radar reflectivity factor for mm® m™3
parameterized convection
3 Echo top m
4 Reflectivity dB
5 Composite reflectivity dB
6-191 Reserved
192-254 Reserved for local use
255 Missing

Note:

(1) Decibel (dB) is a logarithmic measure of the relative power, or of the relative values of two flux
densities, especially of sound intensities and radio and radar power densities. In radar meteorology, the
logarithmic scale (dBZ) is used for measuring radar reflectivity factor (obtained from the American
Meteorological Society Glossary of Meteorology).

Product discipline O — Meteorological products, parameter category 17: electrodynamics

Number Parameter Units
0 Lightning strike density m2st
1-191 Reserved
192-254 Reserved for local use
255 Missing

Product discipline O — Meteorological products, parameter category 19: physical
atmospheric properties

Number Parameter Units
0 Visibility m
1 Albedo %
2 Thunderstorm probability %
3 Mixed layer depth m

4-191 Reserved
192-254 Reserved for local use
255 Missing

Product discipline O — Meteorological products, parameter category 20: atmospheric
chemical constituents

Number Parameter Units
0 Mass density (concentration) kg m™3
Reserved
2 Mass mixing ratio (mass fraction in air) kg kg‘1
3 Atmosphere emission mass flux kgm?s?
4 Atmosphere net production mass flux kgm?s?t
5 Atmosphere net production and emission mass flux kg m 2 s}
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6-191
192-254
255

Reserved
Reserved for local use
Missing

Product discipline 1 — Hydrological products, parameter category O: hydrology basic

products

Number
0

==
280 ®®NO 0N~ WN

=
A W N

15
16-191
192-254
255

Parameter
Flash flood guidance
(Encoded as an accumulation over a floating

subinterval of time between the reference time

and valid time)

Flash flood runoff

(Encoded as an accumulation over a floating
subinterval of time)

Reserved

Reserved

Snow water equivalent per cent of normal
Baseflow-groundwater runoff

Storm surface runoff

Discharge from rivers or streams
Groundwater upper storage
Groundwater lower storage

Side flow into river channel

River storage of water

Floodplain storage of water

Depth of water on soil surface
Upstream accumulated precipitation
Upstream accumulated snow melt
Reserved

Reserved for local use

Missing

Units

kg m2

kg m

m- s m

Product discipline 1 — Hydrological products, parameter category 2: inland water and
sediment properties

Number
0

O 00O NO UL A WN =

-
o

=
[y

12
13

Parameter
Water depth
Water temperature
Water fraction
Sediment thickness
Sediment temperature
Ice thickness
Ice temperature
Ice cover
Land cover (0 = water, 1 = land)
Shape factor with respect to salinity profile

Shape factor with respect to temperature
profile in thermocline

Attenuation coefficient of water with respect
to solar radiation

Salinity
Cross-sectional area of flow in channel

Units
m
K
Proportion
m
K
m
K
Proportion
Proportion
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14-191 Reserved
192-254 Reserved for local use
255 Missing

61

Product discipline 2 — Land surface products, parameter category O:

vegetation/biomass

Number Parameter Units
0 Land cover (0 = sea, 1 = land) Proportion
1 Surface roughness m
2-191 Reserved
192-254 Reserved for local use
255 Missing
Product discipline 2 — Land surface products, parameter category 4: fire weather
products
Number Parameter Units
0 Fire outlook Code table 6.224
1 Fire outlook due to dry thunderstorm Code table 6.224
2 Haines index Numeric
3 Fire burned area %
4 Fosberg index* Numeric
5 Forest Fire Weather Index (Canadian Forest Numeric
Service)
6 Fine Fuel Moisture Code (Canadian Forest Numeric
Service)
7 Duff Moisture Code (Canadian Forest Service) Numeric
8 Drought Code (Canadian Forest Service) Numeric
9 Initial Fire Spread Index (Canadian Forest Service) Numeric
10 Fire Buildup Index (Canadian Forest Service) Numeric
11 Fire Daily Severity Rating (Canadian Forest Service) Numeric
12-191 Reserved
192-254 Reserved for local use
255 Missing

* The Fosberg index denotes the potential influence of weather on a wildland fire. It takes into account
the combined effects of temperature, wind speed, relative humidity and precipitation. Higher values

indicate a higher potential impact.

Product discipline 2 — Land surface products, parameter category 5: glaciers and inland

Units
K

Units
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

ice
Number Parameter
1 Glacier temperature
2-191 Reserved
192-254 Reserved for local use
255 Missing
Product discipline 3 — Space products, parameter category O: image format products
Number Parameter
0 Scaled radiance
1 Scaled albedo
2 Scaled brightness temperature
3 Scaled precipitable water
4 Scaled lifted index
5 Scaled cloud top pressure
6 Scaled skin temperature

Numeric
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7-191
192-254
255

Reserved
Reserved for local use
Missing

Product discipline 10 — Oceanographic products, parameter category 0: waves

Number

0

Parameter
Wave spectra (1)
Wave spectra (2)
Wave spectra (3)

Significant height of combined wind waves
and swell

Direction of wind waves
Significant height of wind waves
Mean period of wind waves
Direction of swell waves
Significant height of swell waves
Mean period of swell waves
Primary wave direction

Primary wave mean period
Secondary wave direction
Secondary wave mean period

Direction of combined wind waves and swell
Mean period of combined wind waves and swell

Coefficient of drag with waves

Friction velocity

Wave stress

Normalized wave stress

Mean square slope of waves
u-component surface Stokes drift
v-component surface Stokes drift

Period of maximum individual wave height
Maximum individual wave height

Inverse mean wave frequency

Inverse mean frequency of wind waves
Inverse mean frequency of total swell
Mean zero-crossing wave period

Mean zero-crossing period of wind waves
Mean zero-crossing period of total swell
Wave directional width

Directional width of wind waves
Directional width of total swell

Peak wave period

Peak period of wind waves

Peak period of total swell

Altimeter wave height

Altimeter corrected wave height
Altimeter range relative correction
10-metre neutral wind speed over waves
10-metre wind direction over waves
Wave energy spectrum

Kurtosis of the sea-surface elevation due to
waves

Units

m

degree true
m
s
degree true
m
s
degree true
s
degree true
s
degree true
s

m st

N m™2

m st

m st

S

wmmmmm3
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44 Benjamin—Feir index -
45 Spectral peakedness factor st
46-191 Reserved
192-254 Reserved for local use
255 Missing

* Further information concerning the wave parameters can be found in the Guide to Wave Analysis and
Forecasting (WMO-No. 702).

Product discipline 10 — Oceanographic products, parameter category 1: currents

Number Parameter Units
0 Current direction degree true
1 Current speed ms*t
2 u-component of current ms*t
3 v-component of current ms*t
4-191 Reserved
192-254 Reserved for local use
255 Missing

Product discipline 10 — Oceanographic products, parameter category 2: ice

Number Parameter Units
0 Ice cover Proportion
1 Ice thickness m
2 Direction of ice drift degree true
3 Speed of ice drift ms*t
4 u-component of ice drift ms*t
5 v-component of ice drift ms*t
6 Ice growth rate ms*t
7 Ice divergence st
8 Ice temperature K
9 Module of ice internal pressure* Pa m
10 Zonal vector component of vertically Pa m

integrated ice internal pressure

11 Meridional vector component of vertically Pa m
integrated ice internal pressure
12 Compressive ice strength Nm™?
13-191 Reserved
192-254 Reserved for local use
255 Missing

* Ice internal pressure or stress (Pa m) is the integrated pressure across the vertical thickness of a layer
of ice. It is produced when concentrated ice reacts to external forces such as wind and ocean currents.

Product discipline 10 — Oceanographic products, parameter category 3: surface
properties

Number Parameter Units
0 Water temperature K
1 Deviation of sea level from mean m
2-191 Reserved
192-254 Reserved for local use
255 Missing
Product discipline 10 — Oceanographic products, parameter category 4: subsurface
properties
Number Parameter Units

0 Main thermocline depth m
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—1

3

Units

1 Main thermocline anomaly
2 Transient thermocline depth
3 Salinity
4 Ocean vertical heat diffusivity
5 Ocean vertical salt diffusivity
6 Ocean vertical momentum diffusivity
7 Bathymetry
8-10 Reserved
11 Shape factor with respect to salinity profile
12 Shape factor with respect to temperature
profile in thermocline
13 Attenuation coefficient of water with respect to
solar radiation
14 Water depth
15 Water temperature
16-191 Reserved
192-254 Reserved for local use
255 Missing
Product discipline 10 — Oceanographic products, parameter category 191:
miscellaneous
Number Parameter
0 Seconds prior to initial reference time
(defined in Section 1)
1 Meridional overturning stream function
2 Reserved
3 Days since last observation
4-191 Reserved
192-254 Reserved for local use
255 Missing

Code table 7

Code figure

© 0 ~NO O~ WDNPF O

[
o

11
12-191
192-254
255

.4 — Type of Interval

Meaning
Smaller than first limit
Greater than second limit

Between first and second limit. The range includes the first limit but not the second limit

Greater than first limit
Smaller than second limit
Smaller or equal first limit
Greater or equal second limit

Between first and second. The range includes the first limit and the second limit

Greater or equal first limit
Smaller or equal second limit

Between first and second limit. The range includes the second limit but not the first limit

Equal to first limit
Reserved

Reserved for local use
Missing

CODE TABLES USED IN SECTION 8 (DATA REPRESENTATION SECTION)

Code table 8

Code figure
0]

.0 — Data representation template number

Meaning
Simple packing
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1 IEEE floating point
2-49151 Reserved
49152-65534 Reserved for local use

65535 Missing

Code table 8.1 — Type of original field values

Code figure Meaning
0 Floating point
1 Integer
2-191 Reserved
192-254 Reserved for local use
255 Missing

Code table 8.2 — Missing value management

Code figure Meaning
0 No explicit missing values included within data values
1 Primary missing values included within data values
2 Primary and secondary missing values included within data values
3-191 Reserved
192-254 Reserved for local use
255 Missing

Code table 8.3 — Precision of floating-point numbers

Code figure Meaning
0 Reserved
1 IEEE 32-bit (I=4 in section 7)
2 IEEE 64-bit (I1=8 in section 7)
3 IEEE 128-bit (I=16 in section 7)
4-254 Reserved
255 Missing

CODE TABLES USED IN SECTION 9 (OVERLAY SECTION)

Code table 9.0 —Overlay template number

Code figure Meaning
0] Bitmap
1-49151 Reserved
49152-65534 Reserved for local use
65535 Missing

Decision 7 (CBS-16)

REMOVAL OF FM 92-X1 EXT. GRIB FROM
THE MANUAL ON CODES (WMO-No. 306)

THE COMMISSION FOR BASIC SYSTEMS,
Recalling:

(1) That the Commission for Basic Systems (CBS) at its twelfth session noted, when FM 92-
X1l General Regularly Distributed Information in Binary Form (GRIB) (GRIB edition 2)
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was adopted, that FM 92-XI Ext. GRIB (GRIB edition 1) was still a valid code and would
remain in use, for example, for aviation purposes,

(2) That CBS, at its extraordinary session in November 2006, agreed to the request from the
International Civil Aviation Organization (ICAO) to extend the use of GRIB edition 1 for
the users of aviation products up to November 2010, because necessary equipment and
software for GRIB edition 2 would not be available in all countries by November 2008,

Recognizing that ICAO no longer has requirements to the GRIB edition 1,

Recognizing further that FM 92-XI (GRIB edition 1) may continue to be used for bilateral
exchange between Members for some time,

Decides to remove GRIB edition 1 from the Manual on Codes (WMO-No. 306), Volume 1.2;

Requests the Secretary-General to ensure that the specification of FM 92-XI Ext. GRIB (GRIB
edition 1) remains permanently available so that archived data can still be referenced.

Decision 8 (CBS-16)
PROVISIONAL OPERATIONAL IMPLEMENTATION OF DATA REPRESENTATION
FOR WMO INTEGRATED GLOBAL OBSERVING SYSTEM METADATA

THE COMMISSION FOR BASIC SYSTEMS,

Recalling Resolution 26 (Cg-17) - Technical Regulations (WMO-No. 49) - Manual on the WMO
Integrated Global Observing System (WIGOS) that defined the requirements for WIGOS
metadata and their exchange between Members,

Recognizing the advantages of using a standard format to exchange WIGOS metadata
between Members and to maintain the surface-based observing systems component of the
Observing Systems Capability Analysis and Review tool (OSCAR/Surface) using machine-
to-machine interfaces,

Acknowledging:

(1) That the WIGOS metadata standard is still under development and that the
representation of that standard will need to evolve,

(2) That the data representation for WIGOS metadata has been tested on a limited set of
WIGOS metadata records that are unlikely to be completely representative of the variety
of WIGOS metadata being created by Members,

(3) The need for technical commissions to carry out a thorough study of the requirement and
validate its relevance (Guidelines on the Preparation and Promulgation of the WMO
Technical Regulations (WMO-No. 1127)) and that in context the word “requirement”
corresponds to the “proposed technical standard”,

Decides:
(1) To endorse experimental use of the WIGOS metadata data representation in XML as

provided in the annex to the present decision for exchange of WIGOS metadata
between Members and between Members and OSCAR/Surface;
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(2) To reserve the code identifier FM 241 WMDR-XML for the WIGOS metadata data
representation in XML and to use the reference FM 241-16 to identify the version
described in the annex to the present decision so that it can be distinguished from later
versions;

(3) To review the effectiveness of the WIGOS metadata data representation in XML following
a period of use by Members:

(a) To assess feedback from users on its effectiveness;
(b) To modify it to respond to concerns;

(c) To recommend the modified version to the Executive Council for inclusion in the
Manual on Codes (WMO-No. 306), Volume 1.3;

Urges Members to use the WIGOS metadata data representation in XML and provide feedback
to the Open Programme Area Group on Information Systems and Services (OPAG-ISS) through
their focal point for codes and data representation;

Requests OPAG-ISS to gather feedback on the effectiveness of the WIGOS metadata data
representation in XML and to provide a revised version for recommendation to the Executive
Council in 2019;

Requests its president to assess whether modifications proposed by OPAG-ISS following the
review of use require a vote by correspondence before the WIGOS metadata data
representation in XML can be recommended to the Executive Council;

Authorizes its president, subject to the outcome of any vote by correspondence, to
recommend the modified version to the Executive Council;

Requests the Secretary-General:

(1) To publish the WIGOS metadata data representation in XML as provided in the annex to
the present decision on the WMO website as a reference document;

(2) To make provision for that version to be available permanently so that archived
information recorded in that version may be interpreted correctly.

Annex to Decision 8 (CBS-16)
REPRESENTATION IN XML OF WMO INTEGRATED GLOBAL
OBSERVING SYSTEM METADATA

Make the following changes to the Manual on Codes (WMO-No. 306) Volume 1.3.

Add the following entry to the section “FM system of numbering XML markup language
application schemas”
EM 241-16 Data representation for WIGOS metadata. Resolution XX (EC-XX).

WMDR-XML

Add the following section in sequence of FM number
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FM 241: DATA REPRESENTATION FOR WIGOS METADATA
FM 241-16 WMDR-XML WI1GOS METADATA REPRESENTATION
241.1 Scope

241.1.1 The WIGOS Metadata Representation (WMDR-XML) shall be used to represent
WIGOS metadata for the purpose of machine to machine transfer of WIGOS metadata.

241.1.2 The WMDR-XML is an XML Schema implementation of the WIGOS Standard which
describes observations metadata. The scope and content of the WIGOS Application Schema is
therefore limited to that which is defined in, Appendix 2.4 - WIGOS Metadata Standard of the
Manual on WIGOS (WMO-No. 1160).

241.1.3 The WIGOS Application Schema reuses ISO/TC 211 geographic information
standards where appropriate, notably ISO 19156 Observations & Measurements.

241.1.4 Additional data types are reused from ISO 19115 (e.g. CI_ResponsibleParty). An
ISO 19136 GML encoding is used.

241.1.5 The encoding has been defined in accordance with the ISO 19109 Rules for
Application Schemas.

241.1.6 The core information types (Feature Types in ISO terminology) defined in the
WIGOS Application Schema are: WIGOSMetadataRecord, ObservingFacility, Equipment,
ObservationCollection, Observation, Process and Deployment. Some of these types carry
secondary information, for example the Process type is further broken down into Sampling,

Processing, Reporting and Deployment types.

241.1.7 Additional information types are defined for logging activities relevant to the

observing equipment or facility: FacilityLog, EquipmentLog, ControlCheckReport,
MaintenanceReport and EventReport.

241.1.8 Code lists for the WMDR-XML are registered at http://codes.wmo.int and reflect the
code tables in the WIGOS Metadata Standard.

241.1.9 The Requirements Classes defined in WMDR-XML are listed in Table 241-1.

Table 241-1. Requirements Classes defined in WMDR-XML

Requirements Classes

Requirements http://def.wmo/int/wmdr/2016/req/xml-rules

Class

Requirements http://def.wmo/int/wmdr/2016/req/time-encoding
Class

Requirements http://def.wmo/int/wmdr/2016/req/metadata-record
Class

Requirements http://def.wmo/int/wmdr/2016/req/observing-facility
Class

Requirements http://def.wmo/int/wmdr/2016/req/facility-log

Class

Requirements http://def.wmo/int/wmdr/2016/reqg/equipment
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Class

Requirements
Class

http://def.wmo/int/wmdr/2016/req/equipment-log

Requirements
Class

http://def.wmo/int/wmdr/2016/req/observation-collection

Requirements
Class

http://def.wmo/int/wmdr/2016/req/observation-segment

Requirements
Class

http://def.wmo/int/wmdr/2016/req/deployment

Requirements
Class

http://def.wmo/int/wmdr/2016/req/process

Requirements
Class

http://def.wmo/int/wmdr/2016/req/sampling

Requirements
Class

http://def.wmo/int/wmdr/2016/req/processing

Requirements
Class

http://def.wmo/int/wmdr/2016/req/reporting

h241.2 XML Schema for WMDR-XML

241.2.1 Representations of information in WMDR-XML shall declare the XML namespaces
listed in Table 241-2 and Table 241-3.

Note: additional namespace declarations may be required depending on the XML elements
used within WMDR-XML.

Table 241-2. XML namespaces defined for WMDR-XML

Default

XML Namespace namespa Canonical location of all-components schema document

ce prefix

http://def.wmo.int/wm wmdr http://schemas.wmo.int/wmdr/1.0rcl

dr/2016

Table 241-3. Other XML namespaces used in WMDR-XML

Default . .
Canonical location of all-components
Standard XML Namespace namespace
" schema document
prefix
XML Schema http://www.w3.0rg/2001/XMLSch xs
ema
Schematron |http://purl.oclc.org/dsdl/schemat |sch
ron
XML Linking |http://www.w3.0rg/1999/xlink xlink https://www.w3.0rg/1999/xlink.xsd
Language
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Default . .

I Canonical location of all-components
Standard XML Namespace namespace

. schema document

prefix
ISO http://www.opengis.net/gml/3.2 gml http://schemas.opengis.net/gml/3.2.1/g
119136:2006 ml.xsd
GML
OGC OMXML |http://www.opengis.net/om/2.0 jom http://schemas.opengis.net/om/2.0/obse

rvation.xsd

241 .3 Virtual typing
Virtual typing is used for OM_OQObservation. See FM 202 METCE (202.3 Virtual Typing).

241.4 Requirements Class: XML Rules
241.4.1 Requirements class XML Rules contains a set of general rules applicable to the XML
encoding. See Table 241-4.

Table 241-4. Requirements class: XML Rules

Requirement

s Class

http://def.wmo.int/wmdr/2016/req/xml-rules

Target Type

Data Instance

Name

XML Rules

Requirement

XML Well Formed

(https://www.w3.0rg/TR/REC-xml/ )

http://def.wmo.int/wmdr/2016/req/xml-rules/well-formed

XML encodings of WMDR shall be well formed XML documents (syntactically
correct). A well-formed XML document conforms to the XML specification.

Requirement

XML Schema Valid

http://def.wmo.int/wmdr/2016/req/xml-rules/xsd-valid

XML encodings of WMDR shall validate against the WMDR XML Schema (xsd).

encoding of time values in WMDS. See Table 241-5.

241.5 Requirements Class: Time Encoding
241.5.1 Requirements class Time Encoding contains a set of general rules concerning the

Table 241-5. Requirements class: Time Encoding

Requirements Class

http://def.wmo.int/wmdr/2016/req/time-encoding

Target Type

Data Instance

Name

Time Encoding
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Requirement

Time Zone Explicit

http://def.wmo.int/wmdr/2016/req/time-encoding/time-zone-explicit

All times shall be encoded using ISO 8601 time format. A time-zone designator
must be supplied for all times. If the time is given as UTC then the time zone
designator is 'Z' e.g.

2016-12-25T12:00Z

For times given in a local (non UTC) time the time zone designator shall be
expressed as an offset from UTC using plus or minus offsets.

For example, the following date times are all the same moment in time:
2016-12-25T10:00Z (10am, timezone is UTC)
2016-12-25T14:00+04:00 (2pm, timezone is UTC + 4 hours)

2016-12-25T06:00-04:00 (6am, timezone is UTC -4 hours)

241.6 Requirements Class: Metadata Record

241.6.1 This requirements class contains a set of general rules applicable to the XML
encoding of the WIGOSMetadataRecord (see Table 241-6). WIGOSMetadataRecord is a
container for WIGOS information for the purposes of packaging the information for delivery to,
or transfer between, systems.

Table 241-6. Requirements class: Metadata Record

Requirements Class

http://def.wmo.int/wmdr/2016/req/metadata-record

Target Type

Data Instance

Name

Metadata Record

Requirement

Metadata Record Valid

http://def.wmo.int/wmdr/2016/req/metadata-record/record-valid

XML encodings of WIGOSMetadataRecord shall conform to the XML form for
WIGOSMetadataRecord specified in the WMDR XML Schema.

241.7 Requirements Class: Observing Facility
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241.7.1 Requirements class Observing Facility contains a set of rules applicable to the XML
encoding of ObservingFacility. See Table 241-7.

241.7.2  An ObservingFacility could be a fixed station, moving equipment or a remote
sensing platform. The entity ObservingFacility describes the facility and its surrounds. It does

not describe the equipment at the facility (systems, sensors etc.); these are described using

the Equipment class.
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Table 241-7. Requirements class: Observing Facility

Requirements Class

http://def.wmo.int/wmdr/2016/req/observing-facility

Target Type Data Instance
Name Observing Facility
Requirement Observing Facility Valid

http://def.wmo.int/wmdr/2016/reg/observing-facility/facility-valid

XML encodings of ObservingFacility shall conform to the XML form for
ObservingFacility specified in the WMDR XML Schema.

Requirement Altitude Or Depth

http://def.wmo.int/wmdr/2016/req/observing-facility/altitude-or-depth

The value for altitudeOrDepth, if supplied, shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsAltitudeOrDepth.

Requirement Communication Method

http://def.wmo.int/wmdr/2016/req/observing-facility/communication-method

The value for communicationMethod, if supplied, shall be taken from the code
table published online at
http://codes.wmo.int/common/wmdsDataCommunicationMethod.

Requirement Geopositioning Method

http://def.wmo.int/wmdr/2016/req/observing-facility/geopositioning-method

The value for geopositioningMethod, if supplied, shall be taken from the code
table published online at

http://codes.wmo.int/common/wmdsGeopositioningMethod.

Requirement Facility Type

http://def.wmo.int/wmdr/2016/req/observing-facility/facility-type

The value for facilityType, if supplied, shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsFacilityType.

Requirement Local Topography

http://def.wmo.int/wmdr/2016/req/observing-facility/local-topography

The value for |ocalT raphy, if supplied, shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsLocalTopography.

Requirement Relative Elevation

http://def.wmo.int/wmdr/2016/req/observing-facility/relative-elevation

The value for relativeElevation, if supplied, shall be taken from the code table
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published online at http://codes.wmo.int/common/wmdsRelativeElevation.

Requirement

Reporting Status

http://def.wmo.int/wmdr/2016/req/observing-facility/reporting-status

The value for reportingStatus shall be taken from the code table published
online at http://codes.wmo.int/common/wmdsReportingStatus.

Requirement

Surface Cover

http://def.wmo.int/wmdr/2016/req/observing-facility/surface-cover

The value for surfaceCover, if supplied, shall be taken from one of the code
tables published online at
http://codes.wmo.int/common/wmdsSurfaceCoverIGBP
http://codes.wmo.int/common/wmdsSurfaceCoverUMD
http://codes.wmo.int/common/wmdsSurfaceCoverLAI
http://codes.wmo.int/common/wmdsSurfaceCoverNPP

http://codes.wmo.int/common/wmdsSurfaceCoverPFT

http://codes.wmo.int/common/wmdsSurfaceCoverLCCS.

Requirement

Surface Cover Classifcation

http://def.wmo.int/wmdr/2016/req/observing-facility/surface-cover-
classification

The value for surfaceCoverClassification shall be taken from one of the code
table published online at

http://codes.wmo.int/common/wmdsSurfaceCoverClassification

Requirement

Territory Name

http://def.wmo.int/wmdr/2016/req/observing-facility/territory-name

The value for territoryName shall be taken from the code table published online
at http://codes.wmo.int/common/wmdsTerritoryName.

Requirement

Topographic Context

http://def.wmo.int/wmdr/2016/req/observing-facility/topographic-context

The value for topographicContext, if supplied, shall be taken from the code
table published online at
http://codes.wmo.int/common/wmdsTopographicContext.

Requirement

WMORegion

http://def.wmo.int/wmdr/2016/req/observing-facility/wmo-region

The value for wmoRegion shall be taken from the code table published online at
http://codes.wmo.int/common/wmdsWMORegion.
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241.8 Requirements Class: Facility Log
241.8.1 Requirements class Facility Log contains a set of rules applicable to the XML
encoding of FacilityLog. See Table 241-8.

241.8.2 The purpose of FacilityLog is to capture notable events and extra information about
the facility or its surroundings.

Note that events concerning equipment at the facility are to be recorded in the EquipmentLog.

Table 1. Requirements class: Facility Log

Requirements Class

http://def.wmo.int/wmdr/2016/req/facility-log

Target Type Data Instance
Name Facility Log
Requirement Facility Log Valid

http://def.wmo.int/wmdr/2016/req/facility-log/facility-log-valid

XML encodings of Eacilitylog shall conform to the XML form for Eacilitylog
specified in the WMDR XML Schema.

Requirement Facility Log Entries

http://def.wmo.int/wmdr/2016/req/facility-log/facility-log-entries

Log entries in a FacilityLog shall describe events at the facility and shall
conform to the XML form for EventReport in the WMDR XML Schema.

241.9 Requirements Class: Equipment
241.9.1 Requirements class Equipment contains a set of rules applicable to the XML
encoding of Equipment. See Table 241-9.

241.9.2 Equipment should be used to describe the equipment (instruments) used to make
observations.

241.9.3 Equipment may contain sub-equipment. Note that this is not supported in the 2016
version of OSCAR.

Table 241-9. Requirements class: Equipment

Requirements Class

http://def.wmo.int/wmdr/2016/req/equipment

Target Type Data Instance
Name Equipment
Requirement Equipment Valid

http://def.wmo.int/wmdr/2016/req/equipment/equipment-valid

XML encodings of Equipment shall conform to the XML form for Equipment
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specified in the WMDR XML Schema.

Requirement Equipment Log Entries

http://def.wmo.int/wmdr/2016/reqg/equipment/equipment-log-entries

Log entries in an EquipmentlLog shall describe control checks or maintenance of
the Equipment and shall conform to the XML forms for ControlCheckReport or
MaintenanceReport in the WMDR XML Schema.

Requirement Geopositioning Method

http://def.wmo.int/wmdr/2016/req/equipment/geopositioning-method

The value for geopositioningMethod, if supplied, shall be taken from the code
table published online at

http://codes.wmo.int/common/wmdsGeopoistioningMethod.

241.10 Requirements Class: Equipment Log
241.10.1 Requirements class Equipment Log contains a set of rules applicable to the XML
encoding of EquipmentlLog. See Table 241-10.

241.10.2 The purpose of EquipmentlLog is to record calibration/control checks and
maintenance undertaken on the equipment.

Table 241-10. Requirements class: Equipment Log

Requirements Class

http://def.wmo.int/wmdr/2016/reqg/equipment-log

Target Type Data Instance
Name Equipment Log
Requirement Equipment Log Valid

http://def.wmo.int/wmdr/2016/req/equipment-log/equipment-log-valid

XML encodings of EquipmentLog shall conform to the XML form for
EquipmentlLog specified in the WMDR XML Schema.

241.11 Requirements Class: Observation Collection
241.11.1 Requirements class Observation Collection contains a set of rules applicable to the
XML encoding of ObservationCollection. See Table 241-11.

241.11.2 An ObservationCollection contains a coherent set of observations
(OM_Observations).

241.11.3 Each ObservationCollection should describe a different observed variable (e.g.
humidity, air temperature) from a station/facility.

Table 241-11. Requirements class: Observation Collection

Requirements Class

http://def.wmo.int/wmdr/2016/req/observation-collection
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Target Type Data Instance
Name Observation Collection
Requirement Observation Collection Valid

http://def.wmo.int/wmdr/2016/req/observation-collection/collection-valid

XML encodings of ObservationCollection shall conform to the XML form for
ObservationCollection specified in the WMDR XML Schema.

Requirement Application Area

http://def.wmo.int/wmdr/2016/req/observation-collection/application-area

The value(s) for applicationArea shall be taken from the code table published
online at http://codes.wmo.int/common/wmdsApplicationArea.

Requirement Program Affiliation

http://def.wmo.int/wmdr/2016/req/observation-collection/program-affiliation

The value(s) for programAffiliation shall be taken from the code table published
online at http://codes.wmo.int/common/wmdsProgramAffiliation.

Requirement Representativeness

http://def.wmo.int/wmdr/2016/req/observation-collection/representativeness

The value for representativeness, if supplied, shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsRepresentativeness.

241.12 Requirements Class: Observation Segment
241.12.1 Requirements class Observation Segment contains a set of rules applicable to the
XML encoding of OM_Observation that is referred to as an observation segment in WIGOS. See
Table 241-12.

Table 241-12. Requirements class: Observation Segment

Requirements Class

http://def.wmo.int/wmdr/2016/req/observation-segment

Target Type Data Instance
Name Observation Segment
Requirement Observation Feature of Interest

http://def.wmo.int/wmdr/2016/req/observation-segment/observation-feature-
of-interest

XML encodings of OM_Qbservation (observation segments) in WIGOS shall use
IO&M Spatial Sampling Features to describe the om:featureOfinterest as a
feature with geometry describing the geometric location or range of the
observations.
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Requirement Observation Process

http://def.wmo.int/wmdr/2016/req/observation-segment/observation-process

XML encodings of OM_0Qbservation (observation segments) in WIGOS shall have
use the WIGOS Process type to describe the om:procedure.

Requirement Observation Segment Valid

http://def.wmo.int/wmdr/2016/req/observation-segment/segment-valid

XML encodings of OM_Observation (observation segments) shall conform to the
XML form for OM_Observation specified in the ISO 19156 O&M XML schema at
http://schemas.opengis.net/om/2.0/observation.xsd.

241.13 Requirements Class: Deployment
241.13.1 Requirements class Deployment contains a set of rules applicable to the XML
encoding of Deployment. See Table 241-13.

241.13.2 Deployment describes how the equipment is configured for observations. It is part
of Process. One Process may contain multiple deployments for different time periods (e.g. a
sensor may be changed warranting a new Deployment description).

Table 241-13. Requirements class: Deployment

Requirements Class

http://def.wmo.int/wmdr/2016/req/deployment

Target Type Data Instance
Name Deployment
Requirement Equipment Valid

http://def.wmo.int/wmdr/2016/req/deployment/deployment-valid

XML encodings of Deployment shall conform to the XML form for Deployment
specified in the WMDR XML Schema.

Requirement Exposure

http://def.wmo.int/wmdr/2016/req/deployment/exposure

The value for exposure, if supplied, shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsExposure.

Requirement Instrument Operating Status

http://def.wmo.int/wmdr/2016/req/deployment/instrument-operating-status

The value for instrumentOperatingStatus shall be taken from the code table
published online at
http://codes.wmo.int/common/wmdsInstrumentOperatingStatus.
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241.14 Requirements Class: Process
241.14.1 Requirements class Process contains a set of rules applicable to the XML encoding
of Process. See Table 241-14.

241.14.2 Process has sub-components: Sampling, Reporting, Processing, Deployment.

Table 241-14. Requirements class: Process

Requirements Class

http://def.wmo.int/wmdr/2016/req/process

Target Type Data Instance
Name Process
Requirement Equipment Valid

http://def.wmo.int/wmdr/2016/req/process/process-valid

XML encodings of Process shall conform to the XML form for Process specified in
the WMDR XML Schema.

241.15 Requirements Class: Sampling
241.15.1 Requirements class Sampling contains a set of rules applicable to the XML encoding
of Sampling. See Table 241-15.

241.15.2 Sampling describes the sampling used for observations. It is part of the Process.

Table 241-15. Requirements class: Sampling

Requirements Class

http://def.wmo.int/wmdr/2016/req/sampling

Target Type Data Instance
Name Sampling
Requirement Equipment Valid

http://def.wmo.int/wmdr/2016/req/sampling/sampling-valid

XML encodings of Sampling shall conform to the XML form for Sampling
specified in the WMDR XML Schema.

Requirement Sampling Strategy

http://def.wmo.int/wmdr/2016/req/sampling/sampling-strategy

The value for samplingStrategy, if supplied, shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsSamplingStrategy.

Requirement Source of Observation

http://def.wmo.int/wmdr/2016/req/sampling/source-of-observation

The value(s) for sourceOfQbservation shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsSourceOfObservation.
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241.16 Requirements Class: Processing

241.16.1 Requirements class Processing contains a set of rules applicable to the XML
encoding of Processing. See Table 241-16.

241.16.2 Processing describes the processing done on observations (post-sampling). It is

part of the Process.

Table 241-16. Requirements class: Processing

Requirements Class

http://def.wmo.int/wmdr/2016/req/processing

Target Type

Data Instance

Name

Processing

Requirement

Equipment Valid

http://def.wmo.int/wmdr/2016/req/processing/processing-valid

XML encodings of Processing shall conform to the XML form for Processing
specified in the WMDR XML Schema.

Requirement

Observing Method

http://def.wmo.int/wmdr/2016/req/processing/observing-method

The value(s) for observingMethod shall be taken from the code table published
online at http://codes.wmo.int/common/wmdsObservingMethod.

241.17 Requirements Class: Reporting
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241.17.1 Requirements class Reporting contains a set of rules applicable to the XML encoding
of Reporting. See Table 241-17.

241.17.2 Reporting describes how the observations are reported. It is part of the Process.

Table 241-17. Requirements class: Reporting

Requirements Class

http://def.wmo.int/wmdr/2016/req/reporting

Target Type

Data Instance

Name

Reporting

Requirement

Equipment Valid

http://def.wmo.int/wmdr/2016/req/reporting/reporting-valid

XML encodings of Reporting shall conform to the XML form for Reporting
specified in the WMDR XML Schema.

Requirement

IAggregation Period
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http://def.wmo.int/wmdr/2016/req/reporting/aggregation-period

The value for aggregationPeriod, if supplied, shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsTimeStampMeaning.

Requirement Level of Data

http://def.wmo.int/wmdr/2016/req/reporting/level-of-data

The value for levelOfData, if supplied, shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsLevelOfData.

Requirement Reference Time

http://def.wmo.int/wmdr/2016/req/reporting/reference-time

The value for referenceTime, if supplied, shall be taken from the code table
published online at http://codes.wmo.int/common/wmdsReferenceTime.

Add the following section to Appendix B

7. WMDR-XML (DATA REPRESENTATION FOR WIGOS METADATA)

7.1 http://schemas.wmo.int/wmdr/1.0rc1l/iwxxm.xsd

Decision 9 (CBS-16)

TERMS OF REFERENCE OF NATIONAL FOCAL POINTS SUPPORTING THE WORK
OF THE OPEN PROGRAMME AREA GROUP ON INFORMATION
SYSTEMS AND SERVICES

THE COMMISSION FOR BASIC SYSTEMS,

Noting the important role of national focal points in the maintenance of operational
procedures and the associated technical regulations, providing the operational channel of
communication between Members, the WMO Secretariat and other focal points,

Noting further:

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

(2) The Manual on the WMO Information System (WMO-No. 1060),

(3) The Guide to the WMO Information System (WMO-No. 1061),

(4) The Manual on the Global Telecommunication System (WMO-No. 386),
(5) The Manual on Codes (WMO-No. 306),

Recalling Resolution 21 (Cg-17) - Procedures for maintaining Manuals and Guides managed
by the Commission for Basic Systems,
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Recognizing that identification of suitable focal points requires clearly defined terms of
reference specifying the areas of responsibility of the focal point,

Decides to adopt the terms of reference for national focal points supporting the work of the
Open Programme Area Group on Information Systems and Services (OPAG-ISS) as provided in
the annex to the present decision;

Urges Members:

(1) To review their nominated focal points as listed in the Country Profile Data Base (CPDB)
or at http://www.wmo.int/pages/prog/www/CBS/Lists_WorkGroups/CBS/cross-cutting
relating to the WMO Information System in the light of the terms of reference provided in
the annex to the present decision;

(2) To advise the Secretary-General of updates to national focal points via the CPDB portal or
by competing and submitting the form available at http://wis.wmo.int/file=1227;

Requests the Secretary-General to maintain the list of focal points and associated e-mail
groups to facilitate communication between the focal points and participation in OPAG-ISS
expert teams’ decision-making processes.

Annex to Decision 9 (CBS-16)

TERMS OF REFERENCE OF NATIONAL FOCAL POINTS SUPPORTING THE WORK
OF THE OPEN PROGRAMME AREA GROUP ON INFORMATION
SYSTEMS AND SERVICES

National Focal Point on WIS Matters

National or territory focal points on WIS matters are nominated by the Permanent
Representatives of Members of WMO. Heads of authorized non-governmental organizations
(NGO) contributing to WIS may also nominate a focal point on WIS matters. These focal points
provide the operational channel of communication with the WMO Secretariat and with other
national WIS focal points.

The terms of reference for the focal points are:

(a) Act as a focal point on all WIS activities within the Member State, territory or NGO;

(b) Monitor and report on the national status of WIS implementation;

(c) Participate in regional or sub-regional WIS coordination and implementation activities;

(d) Arrange for the authorization of national entities or people for access to WIS;

(e) Ensure issues relating to WIS, including the GTS, and World Weather Watch monitoring
are directed to the relevant person and followed-up on;

(f)  Monitor and participate in the overall maintenance of WIS including CBS OPAG ISS expert
teams addressing WIS centre operations, data management and data representation as
well as network issues;

(g) Oversee the creation and management of WIS Discovery Metadata for data and products
from participating centres;


https://www.wmo.int/cpdb/
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(h)
(i)
(3

(k)

(M

(m)

(n)
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Assist centre staff in matters relating to WIS, including compliance and functional issues;
Identify and follow-up on training and capacity development needs;

Represent the NMHS in WIS contributions and liaison with other initiatives such as
WIGOS and GFCS.

Receive notifications of amendments to the Manual on WIS (WMO-No. 1060), the Guide
to WIS (WMO-No. 1061), the Manual on the GTS (WMO-No. 386) and associated Guides,
and propagate the information within their State or Territory;

Provide comments on amendments to the Manual on WIS (WMO-No. 1060), the Guide to
WIS (WMO-No. 1061), the Manual on the GTS (WMO-No. 386) and associated Guides by
the simple procedure, on behalf of the Permanent Representative;

Request amendments to the Manual on WIS (WMO-No. 1060), the Guide to WIS (WMO-
No. 1061), the Manual on the GTS (WMO-No. 386) and associated Guides on behalf of
the Permanent Representative;

Ensure that the following activities are carried out for WIS centres in the Member State
or Territory:

(1) Maintenance of WIS compliance within the centre;

(2) Participation of centres in national and international WIS coordination and
implementation activities.

GTS Focal Point

GTS focal points are nominated by the Permanent Representatives of Member countries of
WMO that are connected to the GTS. These focal points provide the operational channel of
communication with the WMO Secretariat, RTH and GTS focal points.

The terms of reference of the focal points are:

(a)
(b)
(c)

(d)

(e)

(f)

(9)

(h)

Act as a focal point on all GTS matters within the centre and with its national users;
Manage authorization of reception or transmission of information using the GTS;

Manage subscriptions and access to GTS traffic ensuring compliance with data access and
usage policy;

Oversee the creation and management of GTS headers for data and products from the
centre;

Ensure data and products published to the GTS from their centre have appropriate WIS
discovery metadata already uploaded to the principal GISC;

Coordinate GTS traffic with the RTH(s) to which the centre is attached and the exchange
of information through the GTS for national centres;

Arrange for exchange of information between the GTS and national users, including WIS
centres;

Ensure issues relating to the GTS and World Weather Watch monitoring are directed to
the relevant person and followed-up on;
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(i) Monitor, report on and participate in the overall maintenance of the GTS including
contributions to CBS expert teams addressing data management and data representation
as well as network issues;

(J) Assist staff and users of the centre in matters relating to the GTS, including compliance
and functional issues;

(k) Identify and follow-up on training and capacity development needs;

(D)  Where a centre operates an RTH, the GTS focal point will also undertake the role of the
RTH Focal Point to:

(1) Arrange for the attached GTS centres to initiate, modify and terminate data flows
on the GTS, including negotiation of relevant GTS headers, provision of required
notices and maintaining operational information held by WMO on the information
within the area of responsibility of the RTH;

(2) Monitor and report on the status of RTH operations;

(3) Coordinate the flow of GTS traffic flowing through the RTH, including supporting
GISC subscriptions;

(4) Work with the Centre focal points for WIS matters, to ensure that GTS traffic from
the attached centres has appropriate WIS Discovery Metadata records.

National Focal Point for Codes and Data Representation Matters

National focal points for codes and data representation matters are nominated by the
Permanent Representatives of Member countries of WMO. These focal points provide the
operational channel of communication between the WMO Secretariat and Members on codes
and data representation issues.

The terms of reference for the focal points are:

(a) To receive notifications of amendments to the Manual on Codes (WMO-No. 306), and
propagate the information within their State or Territory;

(b) To comment on amendments to the Manual on Codes (WMO-No. 306) by the fast-track
procedure, on behalf of the Permanent Representative;

(c) To request amendments to the Manual on Codes (WMO-No. 306) on behalf of the
Permanent Representative;

(d) To support verification of data resulting from migration process;

(e) To communicate with the WMO Secretariat on behalf of the Permanent Representative on
issues relating to codes and data representation matters.

Focal Point for WIS Discovery Metadata Matters

Focal points for WIS Discovery Metadata matters are nominated by the Permanent
Representatives of Member countries of WMO. These focal points provide the operational
channel of communication between the WMO Secretariat and Members on WIS Discovery
Metadata issues.
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The terms of reference for the focal point are:

(a) To receive notifications of amendments to the Manual on the WMO Information System
(WMO-No. 1060) concerning WIS Discovery Metadata, and propagate the information
within their State or Territory;

(b) To comment on amendments to WIS Discovery Metadata as defined in the Manual on the
WMO Information System (WMO-No. 1060) by the fast-track procedure, on behalf of the
Permanent Representative;

(c) To request amendments to the Manual on the WMO Information System (WMO-No. 1060)
concerning WIS Discovery Metadata on behalf of the Permanent Representative,

(d) To communicate with the WMO Secretariat on behalf of the Permanent Representative on
issues relating to WIS Discovery Metadata;

(e) Assist centres within their Member State or Territory to prepare and maintain WIS
Discovery Metadata.

Decision 10 (CBS-16)

AMENDMENTS TO THE GUIDE ON THE IMPLEMENTATION OF THE INTEGRATED
WORLD WEATHER WATCH MONITORING

THE COMMISSION FOR BASIC SYSTEMS,

Noting that the Manual on the Global Telecommunications System (WMO-No. 386),
Attachment I-5, which defines the World Weather Watch (WWW) quantitative monitoring
procedures, is supported by the Guide on the Implementation of the Integrated WWW
Monitoring
(http://www.wmo.int/pages/prog/www/ois/monitor/agm/preparation/procedures/iwm_Implem
entationGuide.pdf),

Noting further:

(1) Resolution 26 (Cg-17) — Technical Regulations (WMO-No. 49) — Manual on the WMO
Integrated Global Observing System (WIGOS), that introduced WIGOS station identifiers,

(2) Recommendations from the Inter-Commission Coordination Group on WIGOS that
synoptic stations in the Regional Basic Observing Networks should report hourly,

(3) The formats for gathering statistics listed in the Guide on the Implementation of the
Integrated WWW Monitoring do not support WIGOS station identifiers,

Considering that the WIGOS Data Quality Monitoring System will collect statistics on the
availability of observations to numerical weather prediction systems and other applications,

Decides:
(1) That a period of parallel operation of the WWW Quantitative Monitoring and the WIGOS
Data Quality Monitoring System is required to assess the evolution of the availability of

reports from the Global Observing System;

(2) To continue to operate the Integrated WWW Monitoring that gathers statistics four times
a year;
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(3) To update the Guide on the Implementation of the Integrated WWW Monitoring as shown
in the annex to the present decision in order to record statistics on observations from
stations that do not have five-character station identifiers;

(4) That all centres participating in the Integrated WWW Monitoring shall provide information
on surface synoptic reports for 00 UTC, 06 UTC, 12 UTC and 18 UTC, and on upper air
reports for 00 UTC and 12 UTC;

(5) That centres participating in the Integrated WWW Monitoring and in a position to do so
should provide information on hourly surface synoptic reports and on upper-air reports
whatever their reporting time;

Urges all Members operating Regional Telecommunications Hubs to contribute Integrated
WWW Monitoring statistics for the period 1-15 October each year;

Urges all Members operating Regional Telecommunications Hubs on the Main
Telecommunications Network to contribute Integrated WWW Monitoring statistics for the
periods 1-15 January, 1-15 April, 1-15 July and 1-15 October each year;

Requests the Secretary-General to update the text of the Guide on the Implementation of the
Integrated WWW Monitoring as given in the annex to the present decision, to make editorial
adjustments as required and to publish the amended version of the Guide.
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Annex to Decision 10 (CBS-16)

TEXT OF THE GUIDE ON THE IMPLEMENTATION OF THE INTEGRATED WORLD
WEATHER WATCH MONITORING (ENGLISH ONLY)

World Meteorological Organization
Organisation météorologique mondiale

Temps o Climat ¢ Eau

GUIDE ON THE IMPLEMENTATION OF THE INTEGRATED WWW

MONITORING
Contents
1. Main features of the IWM ... e
2. Changes in the procedures of the monitoring exercises...........cccovvvennne.
3. Transition from AGM to the IWM....ciiiiiii e
4, Plans for the implementation of the IWM ...

Annex: Procedures for the preparation and exchange of the IWM quarterly

L1000 0 = 1V =] 5 e =
1. INErOdUCHION . e e
2. Format of directories and sub-directories..........ccooviiiiiiiiiiii e,
3. FIle NAMES
4. Format of presentation ......c.oeviiiiii i e
5. N\ (O @ IUT=] g o=T ol A2\ [o] o 1 e o [ e AP
6. RTH quarterly mMonitoring oo v e e e s eanenns
7. RTH/MTN quarterly monitoring ....coeveiiiii i eaeeeens

8. Questionnaire on the implementation of the monitoring procedures ........
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1. Main features of the IWM

The Integrated WWW Monitoring leads to the integration of the Annual Global Monitoring
(AGM) and the Special MTN Monitoring (SMM) into one monitoring scheme. The main
features of the IWM are as follows:

1.1 As for the Annual Global Monitoring (AGM), the centres should at least monitor the
part of the global dataset for which they are responsible to collect and forward on the GTS:

¢ National Meteorological Centres (NMCs) should at least monitor data from their own
territory;

e Regional Telecommunication Hubs (RTHs) should at least monitor data from their
associated NMCs, and possibly from their own Region;

e World Meteorological Centres (WMCs) and RTHs located on the Main
Telecommunication Network (MTN) should monitor the complete global dataset.

synoptic hours {66,063 2and-18-UTC and from the stations included in the Regional
Basic Climatological Networks (RBCNSs):; observations from stations_in the RBON_(Regional

be monitored are further detailed in Table A of the Annex.

1.3 The monitored dataset should include the data represented in Traditional
Alphanumeric Codes (TAC) and in Table-Driven Code Forms (BUFR, CREX).

1.4 The monitoring periods are: 1-15 January, April, July and October.
1.5 The flow of the monitoring reports is as follows (see Figure 2):
e NMCs prepare quarterly summary reports and send them to their associated RTHs;

e RTHs compile the summary reports received from the NMCs in their zones of
responsibility together with their own monitoring summaries and send their
quarterly RTH summary reports to the associated RTH on the MTN and the WMO
Secretariat;

e RTHs on the MTN participating in the Special MTN Monitoring (SMM) continue
sending their raw data to the Secretariat and the other RTHs on the MTN send
quarterly RTH/MTN summary reports to the Secretariat

The monitoring reports should be exchanged preferably before the end of the month of
monitoring, and not later than the 15 of the following month.

1.6 The analysis of the monitoring reports is expected to be prepared by the RTHs
at the Regional level and by the Secretariat at the global level.
2. Changes in the procedures of the monitoring exercises

2.1 There are no changes in the implementation of the SMM. It is expected that the
SMM will continue being extended in order to monitor the data exchanged in table-driven
code forms.

2.2 The NMCs prepare NMC quarterly summary reports instead of annual AGM reports.
The information contained in the AGM reports for the 15 days monitoring period can be used
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to prepare these new reports. The NMCs send their quarterly summary reports to the
associated RTHs, and not to the WMO Secretariat.

2.3 The RTHS receive the monitoring reports from their associated NMC, compile
them into quarterly RTH summary reports, and send them to the associated RTH on the
MTN and the WMO Secretariat, instead of sending annual AGM reports.

2.4 The RTHs on the MTN, that do not participate in the Special MTN Monitoring (SMM),
send quarterly RTH/MTN summary reports to the Secretariat instead of sending the AGM
reports.

2.5 The flow of the monitoring reports before and after the implementation of the
IWM are shown in Figures 1 and 2 respectively.

3. Transition from AGM to the IWM

3.1 The AGM reports are replaced by the NMC quarterly summary reports, the quarterly
RTH summary reports and the quarterly RTH/MTN reports. The information contained
in the AGM reports for the 15 days monitoring period can be used to prepare these new
reports. The RTHs can therefore prepare the RTH summary reports from the AGM reports or
the NMC quarterly summary reports, and each associated NMC can define with its
associated RTH a plan for moving from the transmission to the RTH of the AGM reports to
the transmission of the NMC summary reports. This facilitates the phased integration of the
AGM into the IWM through a step by step approach at the level of each NMC.

3.2 Once an NMC and its associated RTH prepare the NMC and the RTH quarterly
summary reports covering the territory of the NMC for a set of data and that the RTH
sends the relevant quarterly summary report to the Secretariat, the NMC and its associated
RTH can stop sending the AGM reports covering the territory of the NMC to the Secretariat
for that set of data.

3.3 Once an RTH on the MTN sends its RTH/MTN quarterly summary report covering the
global dataset to the Secretariat for a set of data, the RTH can stop sending its AGM
reports to the Secretariat for that set off data.

3.4 The use of a monitoring application on a PC facilitates the implementation of the
IWM at the NMCs, RTHs and RTHS on the MTN. Germany has offered the METDATA
Monitoring software for use, free of charge, to WMO and all its Members; the software can
be used on a PC to implement the AGM and the IWM.

4. Plans for the implementation of the IWM

4.1 Preparation and exchange of NMC and RTH quarterly summary reports

Each RTH on the MTN should coordinate the development of a plan for the preparation and
the exchange of NMC and RTH quarterly summary reports issued from its zone of
responsibility:

e The RTH informs its associated NMCs and the WMO Secretariat of its plan for the
preparation of its RTH quarterly summary reports for each type of data defined
by the abbreviated headings of the bulletins containing the data (see Table A of the
Annex).

e The associated NMCs inform the RTH and the WMO Secretariat of their plan for
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the preparation of their NMC quarterly summary reports for each type of data
defined by the abbreviated headings of the bulletins containing the data (see Table A
of the Annex).

e The RTH maintains a table of the planned and effective dates of the implementation
of the NMC and RTH quarterly summary reports for each type of data, and posts
the updated table on the WMO FTP server
(subdirectory .../GTS_monitoring/IWM/RTH_plans/...).

4.2 Preparation and exchange of RTH/MTN quarterly summary reports

Each RTH on the MTN should develop a plan for the preparation and the exchange of
its RTH/MTN quarterly summary reports for each type of data and and posts the updated
table on the WMO FTP server (subdirectory .../GTS_monitoring/IWM/RTH_plans/...).

WMO
Secretariat

|
|NJC| [nmc] [wc] [wmc]

—  AGM summary reports
s D Centre participating in the SMM

-+ SMM raw data

Figure 1 - Flow of monitoring reports before implementation of the IWM
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WMO
Secretariat
3 ®
RTH on
MTN RTH RTH I\-'I'I;N
l ' '
NMC NMC NMC NMC
—* RTH summary reports ==  SMM raw data
~»  NMC summary reports Centre participating in the SMM
= =» RTH/MTN reports
(submitted by MTN centres not
participating in the SMM)
Figure 2 — Flow of monitoring reports after the implementation of the IWM

Annex: Procedures for the preparation and exchange of the IWM quarterly summary
reports

1. Introduction

If a monitoring centre experiences difficulties in introducing the format or part of it, this
centre is invited to clearly indicate the part of the format, that it could not use, in the field
“remarks” of the guestionnaire on the implementation of monitoring procedures (see
hereunder paragraph 7).

2. Format of directories and sub-directories
CCCC.YYM
[|_DMsdsdsMedede. TTT

(a) CCCC.YYM —>directory name and extension.

CccC = Location Indicator of the monitoring centre (e.g. EGRR = RTH Exeter,
YY = Starting year of the monitoring (e.g. 07 = 2007),
M = Starting month of the monitoring (1 = January, .., 9 = September, A

= October, B = November and C = December).
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(b)  DMsdsdsMedede.TTT 2 subdirectory name andextension.

D = Type of monitoring (G = global, R = regional, N = national, S = special, B =
bilateral etc.);

Ms = Starting month of monitoring (1 = January, ..., 9 = September, A =
October, B = November and C = December).

dsds = Starting date of monitoring (the date of the month/ Ms);

Me = Ending month of monitoring (1 = January, ..., 9 = September, A =
October, B = November and C = December).

dede = Ending date of monitoring (the date of the month/ Me);

TTT = Type of files in this subdirectory: DBF for dBase, ASC for ASCII.

Example: EGRR.07A (monitoring carried out by RTH Exeter in October 2007)
l__  GAO01A15.TXT - Type of monitoring: global

- Period: from 1 to 15 October
- Type of files under this subdirectory: TXT
3. File names

The file names should be: WYYYY MMdsds dedeCCCCDDP.TTT, with

Y 'Type of quarterly summary report (N for NMC summary report, R for RTH summary report, G for
RTH/MTN summary report)

YYYY Starting year of the monitoring (e.g. 2007)

MM Ending month of monitoring (01 for January, ..., 12 for December)

dsds Starting day of monitoring

dede Ending day of monitoring

CCCC Location indicator (CCCC) of the monitoring centre.

DDP See Table A

TTT Type of files, e.g. ASC or TXT for ASCII, DBF for dBase

Table A - DDP

\Value of P according to the form of representation of the
monitored data
Type of data DD P = A for Traditional P=B for P=C for
Alphanumerical Codes BUFR CREX
(TAC)
TAC T1 T2* T1 T2 A1* T1 T2 A1*
Surface observations from fixed SY [SYNOP SM, SI, (ISM, ISI, KSM, KSI,
Radiosonde observations from fixed T TEMP Ué |UK IUS KUK KUS
stations
Radiowind observations from fixed PP  [PILOT UP IUJ, IUW KUJ, KUW
stations
Climatic observations from fixed surface CL [CLIMAT CS ISC KSC
stations
Surface observations from SH |SHIP SM, SI 1SS KSS
marine stations
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Radiosonde observations from TS [TEMP US IUK, IUS KUK, KUS
marine stations SHIP
Radiowind observations from ps [PILOT UP 1UJ, IUW KUJ, KUW
marine stations SHIP
Buoy observations BU [BUOY SS I0B KOB
Sea surface and below BT BATHY/TE SO IOP, IOR, KOP, KOR,
soundings SAC/TRA I0S KOS
CKOB

IAircraft reports Al IAIREP UA

AM  |JAMDAR UD

BA IUA, IUO KUA, KUO
Observations from wind profilers BP IUP KUP

*The columns T1 T2 or T1 T2 A1 of this Table contains the first letters of the abbreviated headings of
the bulletins containing the dataset to be monitored

Example: N2007100115KWBCSYA.ASC (SYNOP monitored by WMC/RTH Washington from 1 to 15
October 2007, type ASCII).

4. Format of presentation

and formatted as given below. All fields would be surrounded by double-quotation marks (") and
separated by commas.

5. NMC Quarterly Monitoring

5.1 Format for DD = SY (e.g. TAC SYNOP reports)

Field Width Description

alue of DDP (See Table A) (e.g. SYA)

International location indicator of the monitoring centre

WMO station index number

Synoptic hour of observation (i.e. 00, 01, etc.)

Number of reports available within 1 hour after the hour of observation

NN |~ W

Total number of reports available after 1 hour after the hour of observation

\WIGOS station identifier

~Nojo|(~|[wN|[—=

@
O

Example: contents of file "N2007100115EBBRSYA.TXT" (October 2007- SYNOP for EBBR)

5.2 Format for DD = TT or PP (e.g. radiosonde observations in BUFR)
Field \Width Description
1 3 \Value of DDP (See Table A) (e.g. TTB)
2 4 International location indicator of the monitoring centre
3 5 WMO station index number
4 2 Synoptic hour of observation (i.e. 00, 06, 12 or 18 UTC)
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5 2 Number of reports available within 2 hours after the hour of observation
6 2 Total number of reports available after 2 hours after the hour of observation
7 30 \WIGQS station identifier

Example: contents of file "N2007100115EBBRTTB.TXT" (October 2007 — radiosonde observations in
BUFR for EBBR)

53 Format for DD = CL (e.g. TAC CLIMAT reports)
Field \Width Description
1 3 \Value of DDP (See Table A) (e.g. CLA)
2 4 International location indicator of the monitoring centre
3 5 WMO station index number
4 1 =1 if the report of the previous month is available, =0 otherwise
5 30 WIGQOS station identifier

Example: contents of file "N2007100115EBBRCLA.TXT" (October 2007 — September CLIMAT reports for
EBBR)

5.4 Format for DD = SH, TS or PS (e.g. TAC TEMP SHIP reports)
Field \Width Description
1 3 \Value of DDP (See Table A) (e.g.TSA)
2 4 International location indicator of the monitoring centre
3 11 IAbbreviated heading TTAAIi CCCC of the bulletin
4 2 Synoptic hour of observation (i.e. 00, 01, etc.)
5 5 Number of available bulletins
6 7 Number of available reports

Example: contents of file "N2007100115LEMMTSA.TXT" (October 2007 — TEMP SHIP reports for LEMM)
"TSA""LEMM","USVA01 LEMM","00","22","134"
"TSA""LEMM""USVA01 LEMM","06","24","163"
"TSA""LEMM""USVA01 LEMM""12","25" "115"
"TSA""LEMM""USVA01 LEMM""18","88","211"

"TSA","LEMM",“USVA1 3 LEMM“,“OO“,“33",“1 35||
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"TSA""LEMM","USVA13 LEMM","06","45","173"
"TSA""LEMM","USVA13 LEMM","12","34","414"
IITSAII’"LEMMII‘“USVA»I 3 LEMMII‘II1 8"‘“1 OII‘II1 92"

5.5 Format for DD = BU, BT, AI, AM, BA or BP (e.g. TAC
BATHY/TESAC/TRACKOB reports)

Monitoring reports should list the number of bulletins and reports compiled from 2100 to 0259 UTC, 0300 to
0859 UTC, 0900 to 1459 UTC and 1500 to 2059 UTC with one data line per time period. Each data line
will contain the ending time of the compiled period rounded up to the nearest hour. For example, data
compiled from 2100 to 0259 would be indicated as hour 03.

Field \Width Description
1 3 alue of DDP (See Table A) (e.g.BTA)
2 4 International location indicator of the monitoring centre
3 11 IAbbreviated heading TTAAIii CCCC of the bulletin
4 2 Ending time of the compiled period rounded up to the nearest hour
5 5 Number of available bulletins
6 7 Number of available reports

Example: contents of file "N2007100115LFPWBTA.TXT" (October 2007 — BATHY/TESAC/TRACKOB
reports for LFPW)

"BTA","LFPW","SSVX01 LFPW","03","24""163"
"BTA","LFPW","SSVX01 LFPW","09","25","115"
"BTA","LFPW","SSVX01 LFPW""15""88","211"
"BTA""LFPW","SSVX01 LFPW""21""22""134"
"BTA""LFPW","SSVX13 LFPW","03","45","173"
"BTA""LFPW","SSVX13 LFPW","09","34","414"
"BTA""LFPW","SSVX13 LFPW","15""10","192"
"BTA""LFPW","SSVX13 LFPW","21""33","135"
6. RTH quarterly monitoring

Four times per year every RTH, including RTHs on the MTN, should provide monitoring reports on the
availability of observations within its area of responsibility. The reports should list the number of
observations reported as available by the associated NMCs in their quarterly reports compared with
the number of observations received at the RTH during the monitoring period. The reports should be
sent to the Secretariat and to the RTH’s associated RTH on the MTN as quickly as possible,
preferably within 10 days.

6.1 Format for DD = SY (e.g. TAC SYNOP reports)
Field \Width Description
1 3 \Value of DDP (See Table A) (e.g. SYA)
2 4 International location indicator of the NMC
3 4 International location indicator of the RTH
4 5 WMO station index number
5 2 Synoptic hour of observation (i.e. 00, 01, etc.)
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6 2 Number of reports available at the NMC within 1 hour after the hour of observation
7 2 Total number of reports available at the NMC after 1 hour after the hour of observation
8 2 Number of reports available at the RTH within 1 hour after the hour of observation
9 2 Total number of reports available at the RTH after 1 hour after the hour of observation
10 30 \WIGQS station identifier

Example: contents of file "R2007100115LEMMLFPWSYA.TXT"
SYA""LEMM","LFPW","08001","00","12","15","12","15","0-20000-0-08001"

6.2 Format for DD = TT or PP (e.g. radiosonde observations in BUFR)
Field Width Description

1 3 \Value of DDP (See Table A) (e.g. TTB)
2 4 International location indicator of the NMC
3 4 International location indicator of the RTH
4 5 WMO station index number
5 2 Synoptic hour of observation (i.e. 00, 06, 12 or 18 UTC)
6 2 Number of reports available within 2 hours after the hour of observation
7 2 Number of reports available at the NMC within 2 hours after the hour of observation
8 2 Total number of reports available at the NMC after 2 hours after the hour of observation
9 2 Number of reports available at the RTH within 2 hours after the hour of observation
10 30 \WIGOS station identifier

Example: contents of file "R2007100115LEMMLFPWTTB.TXT"
“TTB" llLEMMu "LFPW" "08001“ |l00ll ll15l| ||15|| |l15ll ll15ll IIO 20000 0 08001"

llTTBu "LEMM" "LFPW" "08001" |l12ll vl15|l ||15|| |l15ll ll15" HO 20000 0 08001"

ARER JE A A A A g sty

llTTBu "LEMM" "LFPW" "08023“ IlOOll ll14ll ||15|| Il14l| ll15ll IIO 20000 0 08023"

6.3 Format for DD=CL (e.g. TAC CLIMAT reports)
Field \Width Description
1 3 alue of DDP (See Table A) (e.g. CLA)
2 4 International location indicator of the NMC
3 4 International location indicator of the RTH
4 5 WMO station index number
5 1 =1 if the report of the previous month is available at the NMC, 0
otherwise
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6 1 =1 if the report of the previous month is available at the RTH, =
otherwise
7 30 WIGOS station identifier

Example: contents of file " R2007100115LPMGLFPWCLA.TXT"

6.4 Format for DD = SH, TS or PS (e.g. TAC TEMP SHIP reports)
Field Width Description
1 3 alue of DDP (See Table A) (e.g.TSA)
2 4 International location indicator of the NMC
3 4 International location indicator of the RTH
4 11 IAbbreviated heading TTAAIi CCCC of the bulletin
5 2 Synoptic hour of observation (i.e. 00, 01, etc.)
6 5 Number of bulletins available at the NMC
7 7 Number of reports available at the NMC
8 5 Number of bulletins available at the RTH
9 7 Number of reports available at the RTH

Example contents of file "R2007100115LPMGLFPWTSA.TXT" "TSA","LPMG","LFPW","SMVX01
LPMGII,IlOOII’||24Ille163"‘“24"‘“163“

IITSAII’IILPMG"’IILFPWII,SMVXO1 LPMGII’IIOOII’"24II’II163"’"24“’"163“
6.5 Format for DD = BU, BT, AI, AM or BA or BP (e.g. AIREP reports)

Monitoring reports should list the number of bulletins and reports compiled from 2100 to 0259 UTC, 0300 to
0859 UTC, 0900 to 1459 UTC and 1500 to 2059 UTC with one data line per time period. Each data line
will contain the ending time of the compiled period rounded up to the nearest hour. For example, data
compiled from 2100 to 0259 would be indicated as hour 03.

Field \Width Description

3 alue of DDP (See Table A) (e.g.AlA)

4 International location indicator of the NMC

International location indicator of the RTH

S

IAbbreviated heading TTAAIi CCCC of the bulletin

Ending time of the compiled period rounded up to the nearest hour

Number of bulletins available at the NMC

Number of reports available at the NMC

Number of bulletins available at the RTH

OO |N[oOojO|[dh|WIN|(=-

NN

Number of reports available at the RTH

Example: contents of file "R 20031001 15LPMGLFPWAIA. TXT" "AIA","LPMG","LFPW","UAEWO01
LPMGII,"O3II,"24"’||163",“24"’“163“

"AlA“,"LPMG",“LFPW",“UAEWO1 LPMGII,IIOQII,"21 Il,ll1 52“,"21 ||,u1 52"
"AlA“,"LPMG",“LFPW",“UAEWO1 LPMG“,"1 5“,"1 9","143“,"1 9||7u143||
"AlA“,"LPMG",“LFPW",“UAEWO1 LPMG“,"21 ||,ll20ll,ll149“,"20“’"149“
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7. RTH/MTN quarterly monitoring

In addition to the RTH quarterly monitoring reports produced by every RTH, it is recommended that
RTHs on the MTN that do not participate in the SMM also produce a report on all of the data received at
their centre and pass these reports to the WMO Secretariat for comparison with other MTN centres.
The report should monitor all data of all of the types listed in Table A, that are received at the RTH. The
formats and file names of the reports should conform to those defined for the NMC quarterly reports; the
first letter of the file names should be "G".

8. Questionnaire on the implementation of the monitoring procedures

As for the AGM, the centres are invited to provide information on the implementation of the
monitoring procedures in a file named CCCCQUZ.TXT with the following structure:

Field \Width Description
4 |Location indicator (CCCC) of the monitoring centre

2 1 [& 1 if the monitoring is automated, = 0 otherwise

3 1 [F 1 if the counting of bulletins and reports is performed before quality control, = 0 otherwise

4 1 [F 1 if the bulletins and reports are counted only if received or transmitted on the GTS channels, =0
otherwise

5 1 |= 1 if the duplicated bulletins are disregarded, = 0 otherwise

6 1 [& 1if the bulletins including only NIL reports are counted, = 0 otherwise

7 1 [¢ 1 it the bulletins including the indicator COR or CCx are counted in addition to bulletins to be
corrected, =0 otherwise

8 1 [ 1 if the duplicated reports from fixed stations included in bulletins having the same abbreviated
heading are disregarded, = 0 otherwise

9 1 [F 1 if the duplicated reports from fixed stations included in bulletins having different abbreviated
headings are disregarded, = 0 otherwise

10 1 [& 1if NIL reports are disregarded, = 0 otherwise

11 1 [= 1 if reports from fixed stations included in bulletins with the indicator COR or CCx are disregarded to
avoid double counting of these reports, = 0 otherwise

12 1 [= 1 if all AIREP/AMDAR reports made at different positions during the flight are counted as different
reports, = 0 otherwise

13 1 [ 1 if the monitoring implemented by using the METDATA monitoring software provided by
Germany, = 0 otherwise

1450 Remarks.

Decision 11 (CBS-16)

DESIGNATION OF GLOBAL DATA-PROCESSING AND FORECASTING SYSTEM
CENTRES AGAINST THE NEW CRITERIA/FUNCTIONS AND THEIR INCLUSION
IN THE REVISED MANUAL ON THE GLOBAL DATA-PROCESSING AND
FORECASTING SYSTEM (WMO-No. 485)

THE COMMISSION FOR BASIC SYSTEMS,

Recalling Recommendation 19 (CBS-16) - Revised Manual on the Global Data-processing and
Forecasting System (WMO-No. 485),

Considering the Manual on the Global Data-processing and Forecasting System,
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Acknowledging the report of the committee established by the session to address the issue
around the designation process and criteria,

Noting the interest of some Members, as listed in the annex to the present decision, to have
their centres designated and their presentations on their capabilities at the time of the
sixteenth session,

Acknowledging with appreciation the quality of the presentations and the demonstration of
their new capabilities,

Requests these Members, in order to allow the completion of the designation process defined
in the annex to Recommendation 19 (CBS-16), to send to WMO Secretariat the supporting
information demonstrating compliance with the designation criteria;

Requests the Secretary-General to remind Members that they are invited to submit requests
for new designations of Centres with capabilities corresponding to the new types of centres
defined in the Manual, for decision at the sixty-ninth session of the Executive Council.

Annex to Decision 11 (CBS-16)

LIST OF MEMBERS WHO HAVE PRESENTED INFORMATION
FOR CENTRE DESIGNATION

Activity / Centres Member

Regional severe weather
forecasting:

Beijing China
Wellington New Zealand
Tokyo Japan
Pretoria South Africa

Limited-area deterministic
weather prediction:

Moscow

Khabarovsk Russian Federation
Novosibirsk

Pretoria South Africa

Rome Italy

Limited-area ensemble
numerical weather prediction:

Rome Italy

Non-nuclear emergency
response activity:

Toulouse France

World Meteorological Centres

(WMCs):

Montreal Canada

Exeter United Kingdom
Tokyo Japan

Beijing China
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ECMWEF ECMWF

Coordination of near-term
climate prediction:

Exeter United Kingdom

Tropical cyclone forecast
verification:

Shanghai China
Tokyo Japan

Wave forecast verification:
ECMWEF (Reading, United Kingdom) ECMWF

Decision 12 (CBS-16)

PEER REVIEW PROCESS FOR DATA-PROCESSING AND FORECASTING
SYSTEM TECHNICAL DOCUMENTS

THE COMMISSION FOR BASIC SYSTEMS,

Recalling Resolution 32 (Cg-XV) — WMO Quality Management Framework,

Noting that an enhanced peer review process for Data-processing and Forecasting System
(DPFS) publications would be required before technical documents are admitted for use by

Members, as part of the WMO Quality Management Framework,

Noting further that similar peer review processes have been implemented by other technical
commissions, for example by the Commission for Hydrology at its thirteenth session,

Adopts the peer review process for the DPFS technical documents as described in the annex
to the present decision.

Annex to Decision 12 (CBS-16)

PEER REVIEW PROCESS FOR DATA-PROCESSING AND FORECASTING
SYSTEM TECHNICAL PUBLICATIONS

1. INTRODUCTION

With the adoption of the WMO Quality Management Framework, the publications brought out
under the technical guidance of the CBS Open Programme Area Group on Data-processing and
Forecasting Systems (CBS/OPAG-DPFS) form an essential tool for meeting the objectives of a
quality management system (QMS). As such, the publications brought out by CBS/OPAG-DPFS
should undergo a comprehensive peer review before they are recommended for adoption as
tools for the QMS. The Commission at its sixteenth session adopted the following peer review
process.
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2. The peer review process

The president of CBS shall appoint the chairperson or the co-chairperson of the CBS/OPAG-
DPFS (who are represented at the CBS Management Group), as responsible to oversee the
peer review process during an intersessional period (hereafter referred to as the “responsible
member”). Technical material related to the scope of CBS/DPFS activities can be submitted to
the Commission for publishing as a CBS/DPFS publication by the chairpersons of the CBS/DPFS
Expert Teams.

In this regard, the WMO Secretariat should ensure that the technical material is complete, is in
a form ready for review, and has been assigned to a category of technical guidance document,
i.e. technical notes, guidelines, and other technical guidance metarials. If the report is not
considered ready, the Secretariat shall advise the author(s) as to how it might be amended so
as to make it suitable for the review process.

Once the technical material is ready for review it should be sent to the responsible member for
peer review. The peer review process shall comprise of the following steps:

(a) Selection of reviewers;

(b) Assessment of the report by the reviewers;

(c) Evaluation of the comments from the reviewers;
(d) Publication of the report.

2.1 Selection of reviewers

The responsible member shall determine whether a particular report is ready for review. The
responsible member, in consultation with the president of CBS and the WMO Secretariat,
should choose at least three reviewers who are experts in the subject matter.

2.2 Assessment of a report by the reviewers

The responsible member will forward to the reviewers the draft document and a copy of the

“notes for reviewers”, which describes the activities to be undertaken and related process. An
agreement with the reviewers should be reached on the time period required for review. The
reviewers should be informed that they have the right to remain anonymous, if they so wish.

Reviewers should consider the report from a scientific, technical and editorial point of view and
provide their advice, including their views on the suitability of the pre-assigned category of the
document.

2.3 Evaluation of the comments from the reviewers

The responsible member together with the Secretariat will evaluate the comments from the
reviewers and if needed may forward proposed revisions prepared by the reviewers to the
author(s) of the technical material. If appropriate, the author(s) should be requested to
elaborate on and comply with the comments of the reviewers. If one or more reviewers wish to
see the revised draft, it should be sent to those in question. If, as a result of the review
process, the report is considered suitable for publication within the Commission for Basic
Systems publication series, the responsible member will recommend its publication to the
president of CBS.

2.4 Publication of the document

The president of the Commission for Basic Systems will consider the recommendation when
making his or her decision and, when approved (on behalf of the Commission), will coordinate
the publication of the document with the WMO Secretariat.
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Decision 13 (CBS-16)

GUIDELINES ON METEOROLOGICAL AND HYDROLOGICAL ASPECTS OF SITING
AND OPERATION OF NUCLEAR POWER PLANTS, PREVIOUSLY KNOWN AS
TECHNICAL NOTE 170 - METEOROLOGICAL AND HYDROLOGICAL ASPECTS OF
SITING AND OPERATION OF NUCLEAR POWER PLANTS (WMO-No. 550)

THE COMMISSION FOR BASIC SYSTEMS,
Recalling:

(1) Decision 60 (EC-68) — Meteorological and hydrological aspects of siting and operation of
nuclear power plants,

(2) Resolution 32 (Cg-XV) - WMO Quality Management Framework,

Acknowledging the substantial progress that has been made with the Guidelines on
Meteorological and Hydrological Aspects of Siting and Operation of Nuclear Power Plants,
previously known as Technical Note 170 — Meteorological and Hydrological Aspects of Siting
and Operation of Nuclear Power Plants (WMO-No. 550), which involves experts from the
Commission for Basic Systems (CBS), the Commission for Atmospheric Sciences, the
Commission for Climatology, the Commission for Instruments and Methods of Observation, the
Joint WMO-IOC Commission for Oceanography and Marine Meteorology, and the International
Atomic Energy Agency (IAEA),

Decides to apply the peer review process for Data-processing and Forecasting System
technical documents, as described in the annex to Decision 12 (CBS-16) - Peer review process
for Data-processing and Forecasting System technical publications, to consolidate comments
from CBS;

Requests the Secretary-General to distribute the consolidated version of the Guidelines on
Meteorological and Hydrological Aspects of Siting and Operation of Nuclear Power Plants to
Members for their consideration and comments;

Urges WMO Members and technical commissions concerned to review the draft Guidelines on
Meteorological and Hydrological Aspects of Siting and Operation of Nuclear Power Plants and
provide comments to the WMO Secretariat, as appropriate;

Authorizes the WMO Secretariat to integrate comments from WMO Members, technical
commissions concerned and IAEA, and prepare the final consolidated version of the Guidelines
on Meteorological and Hydrological Aspects of Siting and Operation of Nuclear Power Plants;

Authorizes the president of CBS to endorse the final consolidated version of the “Guidelines
on Meteorological and Hydrological Aspects of Siting and Operation of Nuclear Power Plants”
for publication;

Requests the Secretary-General to bring these Guidelines to the attention of Members.
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Decision 14 (CBS-16)

AMENDMENTS TO THE GUIDE TO PUBLIC WEATHER SERVICES
PRACTICES (WMO-No. 834)

THE COMMISSION FOR BASIC SYSTEMS,

Recalling that the second edition of the Guide to Public Weather Services Practices (WMO-
No. 834) was published in 1999, and that to date 27 guidelines focusing on specific aspects of
public weather services (PWS) have been published that can be accessed through the web link
http://library.wmo.int/opac/index.php?lvi=etagere_see&id=41#.V7LGDoR9670,

Recalling further Decision 93 (EC-68) - Roadmap to an Enhanced Framework for WMO
Technical Regulations, requesting the technical commissions, inter alia, to prioritize in their
work plans the review and update of relevant parts of the WMO Technical Regulations in
accordance with their specific terms of reference,

Acknowledging that the principles in the provision and delivery of PWS, as contained in the
Guide, are still largely valid,

Recognizing however that major changes have taken place in the way National
Meteorological and Hydrological Services (NMHSs) operate, including the rapid development of
technologies that affect every link in the chain that brings weather information to the user; the
increasing need to strengthen interaction with various user groups for improved service
delivery; the increasing demand for more tailored services and products; and the growing
emergence of service providers other than NMHSs,

Having considered that effective service delivery is emerging as a key component in the
recognition of credibility of NMHSs, as advocated in the WMO Strategy for Service Delivery,
and is being mainstreamed in the work of WMO programmes; that requirements in terms of
systems and infrastructure to support service delivery will need to be identified; and that the
Competency Framework for PWS Forecasters and Advisors was approved by the Seventeenth
World Meteorological Congress and a new section covering general requirements for provision
of PWS should be included in the Guide to Public Weather Services Practices,

Agrees that there is an urgent need for an in-depth review of the Guide to Public Weather
Services Practices to include new dimensions related to service delivery and PWS competencies
as well as the essence of various guidelines that have been produced by the PWS Programme
since the publication of the Guide;

Decides that the Guide to Public Weather Services Practices should be completely revised to
include broadened responsibility of Members for the routine delivery of services to public and
other users, be reviewed and approved by the Commission, and be published prior to the next
session of the Commission;

Requests the Secretary-General to facilitate the expeditious revision of the Guide to Public
Weather Services Practices.
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Decision 15 (CBS-16)

EMERGING TRENDS IN INFORMATION AND ITS USE AND THE COMMISSION'S
DISCUSSION REGARDING STRATEGIC DRIVERS

THE COMMISSION FOR BASIC SYSTEMS,

Welcoming the valued contribution of Members, during the sixteenth session of the
Commission for Basic Systems, to the Technical Conference on Emerging Trends in Information
and its Use,

Noting the recommendations and considerations contributed by Members arising from agenda
item 4.2 of the sixteenth session of CBS “Review of strategic drivers impacting on the
responsibilities of the Commission” and having the benefit of the presence of the Secretary-
General and the President of WMO, to whom it conveys its deep appreciation,

Having considered the report of the Technical Conference and the summary of the
Commission's discussion regarding strategic drivers, as given in Annex 1 and Annex 3,
respectively, to the present decision,

Recognizing:

(1) The emerging issues, opportunities and challenges for Members, and for National
Meteorological and Hydrological Services (NMHSs) in particular, right across the data
value chain, and the important role of data and information and the associated
technologies in many of their activities, from making and sharing observations, to
analysis and prediction, to production and dissemination of services, to engaging and
interacting with users,

(2) That, when considering adoption of new information sources, from within or external to
NMHSs, and new technology solutions, it is important to assess the benefits to be
obtained from a service-delivery-focused approach and to consider the entire data value
chain,

(3) That while some NMHSs have achieved success in uptake of new technologies and their
innovative application, many others do not have the capacity to do so, and need help,

Acknowledging the value of sharing information and, in particular, the importance of
practical guidance and support to enable Members to make sound, value-based choices
regarding the use of appropriate technology and to build capability,

Acknowledging further that the role of CBS is to support Members in developing and
operating the basic systems required to deliver their national mandate, supported by WMO as
outlined in the WMO Strategic Plan,

Emphasizing that helping Members derive benefit from the emerging trends in information
and its use is a cross cutting issue that will enable them to address national priorities across
the value chain,

Decides:

(1) That helping Members address emerging trends in information and its use is a strategic
priority of CBS;

(2) That the CBS Management Group will review the recommendations and considerations
listed in Annexes 1 and 3 to the present decision, where they are considered to be
aligned with the WMO Strategic Plan and the responsibilities, decisions, resolutions or
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recommendations of the Commission and ensure that they are included in the work plans
of the Commission;

(3) That the Management Group will engage with other technical commissions and technical
programmes as appropriate;

(4) To adopt the process outlined in Annex 2 to the present decision that enables the
president of CBS to designate a Member-initiated project as a WMO/CBS affiliated project;

(5) That the president, on behalf of CBS, will subsequently review and update the process for,
and the status of, the designation of projects;

Encourages Members:

(1) To share concise case studies describing activities related to emerging trends in
information and its use;

(2) To refer to the strategic priorities of CBS and action areas listed in Annex 1 to the
present decision when considering activities that may be undertaken as WMO/CBS
affiliated projects;

(3) To explore innovative approaches to enable organizations from multiple Members to
collaborate effectively in delivering WMO/CBS affiliated projects and to engage with the
user community to solicit feedback;

(4) To seek, where there are opportunities to do so, to include participation from least
developed countries and small island developing States in WMO/CBS affiliated projects;

Requests the Secretary-General to assist the sharing of information on case studies and
WMO/CBS affiliated projects and to ensure that similarities and overlaps between projects
initiated by Members are identified and that opportunities for further collaboration and
information sharing are communicated;

Requests presidents of regional associations to consider the WMO/CBS affiliated projects:

(1) To determine which of those projects meet needs arising within their regional
association;

(2) To assist Members from their Region in engaging with these projects;

(3) To bring to the attention of the CBS Management Group where there are gaps and
opportunities for projects.

Annex 1 to Decision 15

REPORT ON THE SIXTEENTH SESSION OF THE COMMISSION FOR BASIC
SYSTEMS TECHNICAL CONFERENCE ON EMERGING TRENDS
IN INFORMATION AND ITS USE

The TECO on “Emerging Trends in Information and its Use” was held on 20-21 November 2016,
in Guangzhou, China, in association with the 16th session of CBS. There were 31 presentations,
including four keynotes, and 34 posters, which contributed to a very engaging discussion on
the many issues raised.

The presentations explored emerging issues, opportunities and challenges for Members, and
for NMHSs in particular, right across the data value chain and highlighted the important role of
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data and information and the associated technologies in just about every activity they
undertake, from making and sharing observations, to analysis and prediction, to production
and dissemination of services, to engaging and interacting with users. Significant technological
advances are already being integrated within some services, from high performance computing
to cloud to Artificial Intelligence (AI) technology, and the innovative use of data, especially 'big
data'. This ‘big data capability, when taken in conjunction with the multitude of measurements
that drive our science, models, knowledge of the environment, forecasting systems and service
delivery, provides significant potential for all Members, and reinforces the importance of
providing practical guidance and support to build capability, enable sound, value-based choices
and prepare members for a more agile future.

The key messages to emerge from the discussion included the following:

o NMHSs need to become more agile in exploring and adopting innovation and new
technologies, and to exploit them in engaging with users, in all aspects of their
operations and in delivering valued outcomes to end users.

o Exploitation of non-NMHS data, the Internet of Things (I0T) and social media will put a
greater emphasis on the importance of partnerships, with the private sector and others.

o While some NMHSs have achieved success in uptake of new technologies and their
innovative application, many others do not have the capacity to do so, and need help.

o The data-related issues facing Members in meeting societal needs for meteorological,
hydrological and related services, are broader than 'big data'.

o We need to make information and technology choices that reflect the entire data
lifecycle/value chain, and not treat each step in isolation, in order to reduce overheads
and improve efficiency.

o 'Fit-for-purpose' and 'value-for-money' go hand in hand with ensuring that data-related
decision, especially in relation to sourcing observations, are efficient and effective and
best serve the mandate of the member and the needs of their users.

o The WMO basic systems, under the guidance of CBS, need to continually evolve to enable
Members to remain relevant - e.g. WIS 2.0, WIGOS Vision 2040, future seamless GDPFS,
implementation of the SDS.

o Development of common integration and delivery systems and common interfaces that
reinforce the 'global and authoritative voice' of WMO would contribute to reinforcing the
fundamental mandate and 'trusted brand' of NMHSs in sustained, long-term monitoring
and safety of life and property.

o Open data sharing and international data sharing at regional and global level optimises
the value of data to all Members, but in promoting the concept, it is necessary to respect
national mandates and national choices.

o Cloud is only as good as what we put in it - and it is not free. We need to have a clear
idea of how we best leverage cloud storage and cloud computing capabilities.

o With the current pace of technological change, it is no longer realistic for everyone to do
everything — we need to consider sharing the task through world-leading science and
service collaborations, based on common standards and common operating principles in
order to enable interoperability.

o It is important that in empowering Members to meet the challenges and exploit the
opportunities of new technology and big data, no Member is left behind.
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NMHSs can demonstrate their leadership through building partnerships with external
communities, including volunteers, to access and share data that complements and adds
value to the total impact of their service outcomes.

The global community, including the general public, have a strong desire to make
observations and share them - if we don't provide the mechanisms and leadership, via
WIGOS, someone else will.

Crowdsourcing may not deliver direct value for NWP, but there are practical areas where
crowdsourced observations and networks can support effective and innovative services
e.g. the MeteoFrance vehicle-based IoT project, established in partnership with the
Continental tyre company.

Seamless prediction requires comprehensive earth observations across all domains
(cryosphere, ocean, atmospheric chemistry, landscape, etc) and scales (global to urban)

Ongoing collaboration between NWP and observation communities is essential to ensure
that each benefits from advances in the other.

Just saying we are 'the authoritative voice' is not enough — we have to back it up with
effective systems and processes to build trust and confidence.

Most people don't just want a forecast anymore —they want it when, where, how they
choose and they want to know what it means for them, all the way through to the impact
they need to worry about (flood, health impact,...) at the scale that matters to them
(down to urban-level services).

There are lots of 'weather' voices out there: how can we, as a community, ensure ours is
heard, recognised as authoritative and acted upon?

As a community in today’s world, we have three unique selling points - our global
community (standards, data sharing, data processing systems, etc), our basis in science
(learning, evolving, improving our outcomes) and our authority in delivering services,
especially warnings, that the community can rely on (including our user engagement and
our understanding of the areas of impacts).

The collection of impact data is important, but this data is fundamentally different from
operational data. Given the great variety of formats in which data can be provided and
the diverse decision support systems, the development of a common approach to the
collection and storage of this data to enable briefing of forecasters and later use for
warnings verification would be extremely useful. This data will also prove invaluable for
deep analytics applications. Finally, the use of the impact information for model/forecast
validation, R&D of systems, valuation studies and so on, suggests natural partnership in
this endeavour.

Human aspects of data use and decision-making are important elements in the optimum
exploitation of Big Data and further study of these aspects is needed - both the decision-
making of forecasters and the decision-making of users and how to optimally link the two.

Building an impact-based forecast and warnings system helps to provide society with a
broader set of information targeted to its needs and at scales where individuals can
directly relate to its immediate relevance, and strongly supports the position of the NMHS
as the authoritative voice at times of severe weather.

If NMHSs do not respond to the needs of users in general, and decision-makers in
particular, they will lose relevance and weaken their position.
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There may be value in exploring the potential applications for Al technology to enable the
smart use of “big meteo data”, as the demand for, and skills in, high resolution modelling
and ensembles increase.

Weather stories can be effectively told via social media — but NMHSs need to develop a
strategy and provide training to make optimum use of this. Significant policy
considerations will need to be addressed (or dealt with) such as how to protect the brand
of the NMHS while exploiting technology that allows for the re-posting of information.

Apparently conflicting requirements of a warning (simple and fast) with individual needs
(localised, specific) can be realised by simultaneous use of PUSH and PULL technologies.

The role of meteorologists and technologists in NMHSs will evolve as a function of
evolving user’s needs, evolving technologies and the emergence of new environmental
challenges.

The role of other categories of staff, especially observers, will also change as technology
and information systems evolve, as automation becomes more prevalent and as diverse
data sources are integrated into national observing systems.

The exponential rate of change of technology is causing disruptions in the work of NMHSs.
The *‘machine’ should not be seen as a threat, but rather as an opportunity; we need to
move away from the ‘man against the machine’ paradigm to the ‘man leveraging the
machine’ paradigm. This is not a technological problem; it is a 'transformation of
business' issue.

Some potential actions for CBS consider the following:

Include all relevant considerations from above in the Evolution of WIS, WIS 2.0.

Enable the sharing of technology and innovation (e.g. WOW, mPING) - don't reinvent,
but where possible re-use, adopt, adapt.

Promote appropriate collaboration with the private sector - reinforce the authority and
mandate of NMHSs while leveraging the skill, agility and resources of the private sector
to increase overall societal benefit.

Take a wide view and ensure that we provide total and inclusive guidance and support to
Members - with the aim of ensuring that no Member is left behind.

Promote sharing of high resolution model products among developing countries; this
could possibly be an international cooperation project in CBS, building on WIS2.0
thinking on a distributed cloud-based data sharing platform.

Embrace the expanding scope of prediction systems, such as those for urban and health
predictions, in the context of impact-based forecasts. In all such activities, the full scope
of the data lifecycle should be considered, including supporting observations and
integration of data from all associated providers.

Increase the role of World Meteorological Centres in the delivery of regional NWP and
Regional WIGOS Centres in the coordination exchange and quality control of data.

Encourage more cost-benefit studies, across all application areas, to inform effective
observing system design and investment proposals, including those made in the context
of urban predictions.

Expand WIGOS to a wider range of observing domains that will better serve the needs of
coupled and high resolution models.
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Work towards the development of a systematic approach and structure for the collection,
storage and retrieval of impacts-related data in collaboration with other Commissions
with similar needs.

Develop guidance to members on making practical choices - in observations systems,
whether data should be bought or sold, choosing partners, engaging with the
external/private sector without incurring unreasonable costs nor compromising data
sharing, etc. Build on work underway within ICG-WIGOS Task Team on Data and
Partnerships.

Establish and evaluate pilot projects, affiliated with WMO/CBS, on the innovative uptake
and application of emerging trends in information and technology (e.g. a common
delivery interface, man-plus-machine models, applications of cloud-based computing)
and on technology collaboration.

Review the CBS governance mechanisms to facilitate greater agility in establishing such
pilot projects, approval of new solutions, guidance, transition into operation of pilot
projects, and sharing of the lessons learnt to enable other Members, particularly LDCs
and SIDS, to also benefit.

Publish and share case studies of successful technological innovation, information
systems, partnership approaches, etc - learn from success of others.

Work together, bilaterally, multilaterally, twinning etc, in the development of projects.

Examine a wide range of possible partnership models - public and private; with RAs and
with other technical commissions and technical programmes.

Don't forget that while people get carried away with 'big data', many Members still do not
have enough of the right data. Capacity development activities to improve and sustain
fit-for-purpose observing systems should remain a priority for CBS.

Share information on how members are evolving their capabilities and competency
models, as new technologies and information sources, including 'big data’, influence the
role of our people.

Consider collaboration with WMO Education and Training programme to explore models
for ensuring that we consider fully future career structures and opportunities in
meteorology, and look for opportunities to include and apply trends in information and
technology in education and training solutions.

Communicate, communicate, communicate.

The TECO concluded by highlighting that emerging trends in information and its use touch on
all aspects of the work of WMO Members and that without concerted action and increased
agility, by Members and by WMO as a whole, the role of NMHSs in the delivery of services for
the safety, security, well-being, and prosperity of its citizens and industries will become
increasingly challenged.

The key messages and potential actions outlined above are recommended for the consideration
of CBS-16 and inclusion, in specific decisions of the Commission and/or inclusion in the work
plans of OPAGs as appropriate.
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Annex 2 to Decision 15 (CBS-16)

PROCESS FOR DESIGNATION OF WMO/COMMISSION FOR BASIC
SYSTEMS AFFILIATED PROJECTS

Step 1. The lead organisation for the independently-funded candidate Project should express
its intent to have the Project designated as a WMO/CBS Affiliated Project through a
presentation accessible to all Members facilitated by the Secretariat. The lead organisation
shall also submit a letter from the Permanent Representative of their country through the
secretariat to the President of CBS and also provide supporting detailed information
demonstrating alignment with the WMO Strategic Plan and the responsibilities, decisions,
resolutions or recommendations of the CBS.

Step 2. Following consideration of the proposal by the Management Group the president of
CBS shall either provide approval for the designation or in case the designation is not
recommended, refer it back to the lead organisation with feedback through the Secretariat.

Step 3. Once the Designation has been approved, participants in the Project may recognise
the WMO/CBS Affiliation in their communications.

Annex 3 to Decision 15 (CBS-16)

RECOMMENDATIONS AND CONSIDERATIONS FROM THE SIXTEENTH SESSION
OF THE COMMISSION FOR BASIC SYSTEMS AGENDA ITEM 4.2 “REVIEW OF
STRATEGIC DRIVERS IMPACTING ON THE RESPONSIBILITIES OF THE
COMMISSION” HAVING THE BENEFIT OF THE PRESENCE OF THE SECRETARY-
GENERAL AND THE PRESIDENT OF WMO

The discussion involved the participation of the Secretary-General and of WMO and the
President of WMO. The SG offered his perspective on the future of the organization then a
series of questions and comments, including from the President of WMO, followed. The
information below captures the essence of the discussion.

Key points of the discussion

o CBS should provide recommendations for a more effective WMO that could be taken
forward to Congress;

o RAs should establish clear priorities and action plans which CBS could then evaluate to
determine if and how it could help address them;

o There is no formal structure of the working relationship between TCs and RAs. It needs to
be taken into account when transforming WMO;

o We need to continue to reduce duplication of responsibilities and work efforts between
RAs and TCs. The meeting of PTC/PRA is already a good step;

o Face-to-face meetings are important. However, they may be made more efficient if there
is “thomework” to be completed before the meeting to facilitate useful and concrete
discussions;

o Training by WMO is important. Training on new capability of models is required. Need to
make a differentiation between meetings and training or workshops for Members;
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When trying to reduce the length of meetings, care needs to be taken to ensure that in-
depth discussions are still possible. Otherwise decisions and outcomes may suffer;

Three important tenets to consider:

o] Agility
. We need to be able to respond to rapidly changing operational needs;
. Much discussion was held at EC last year on the importance for WMO to be

responsive to the needs of our international partners;

" It is very important to examine our working procedures: we can’t continue to
wait 4 years to get the key decisions within CBS’ area of responsibility;

o] Integration

. We need to examine how we serve our user community and integrate the
work that cuts across commissions;

o Communication

. We (RAs, TCs and Secretariat) can do a better job selling what we do to
Members, stakeholders and our user communities;

. By sharing as much as possible it will help to not leave anyone behind;

Request the SG to focus attention on developing countries which do no not meet their
users requirements;

Need to further improve capacity development in developing countries;
The existence of parallel structures (RAs, TCs, Secretariat) doesn’t favour optimal work;

There is a big investment of manpower (5000+ Experts). Need to find a way to use that
resource in an optimal way, this is the challenge;

WMO stakeholders survey — 120 respondents with the following key results
o] Too many long meetings with minimum results to show;
o] Quality of documents and content not the highest;
o] Need to be more strategic with WMO meeting;
TCs could conduct a SWOT analysis and find ways to optimise the work of their resources;

EC-PHORS was established by the President of WMO to engage key stakeholders. This
model may have application in other areas;

Can the structure of TCs include a directors level and high level experts?;
The Secretariat could possibly support some sort of annual meetings of the commissions
and to follow progress so as to inform plans to be set up by Congress. SOP meeting

considers multiple options but final decision will come from Members;

Operational plans could include key players and budgetary resources from external
resources. Clear actions plan is necessary;
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Consider an integrated approach and a systematic interface to our work across
constituent bodies;

The SG, could provide a view of the structure from the Secretariat’s perspective to which
comments could be provided;

In reducing operational costs, we need to ensure that no one is left behind;

When choosing OPAG members we need to include experts from developing countries —
one way is to have the chair from an advanced country and co-chair form developing
countries - this would help with capacity development;

Major meetings and workshops should be based on priorities;

When considering all voluntary sources of funding such as those from the Development
Agencies, GCF etc., over the last decade can we say that we have a money problem?

PTC/PRA discussion could be further strengthened and formalized;

The climate services lead is with RAs with support from TCs;

The Cg decision process through an integrated operational plan could be better organized.
It approves the budget then the plan. First step should be to approve the plan then
consider how to organize the budget;

Need to train Members so that they can address climate services;

Is there a proliferation of cross participation of TCs? A key issue is optimizing the
resources we receive. We must try to maximize value for the funds we receive;

Place more emphasis on focusing our time on what matters most and all components of
WMO need to work together towards those ends;

Greater visibility of WMO is required in Developing Countries to help them get support
from their governments;

Visits from the President of WMO, the SG and Presidents of Technical
Commissions/Associations would of help a great deal in getting support from the
governments for developing countries;

Congress approves our strategic Plan, therefore the work structure should be organized
to facilitate its realization;

CBS can help the integration of WMO activities but how can we get the needs of CBS into
the Strategic Plan;

CBS has the opportunity to develop strategic priorities to support the SP;

It is a weakness, when we talk resources, to only consider financial resources, failing to
recognize the value of our experts’ time;

Need to identify our priorities and gaps and be cognizant of what is happening across the
Regions;

Consider organizing meetings across Regions to address identified issues;

Many challenges are faced by WMO which needs to adopt best technical and governance
structure;
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. Governance structure should be adapted to new realities;

. The TCs are an important component structure of the WMO and reduction of overlaps in
TCs’ activities and increased participation of developing countries should be encouraged;

. Top-down design, through consideration of the Stakeholders survey by the President and
SG;

. This is not a cost saving exercise but rather a way to use resources wisely (5000 Experts
and 300 Secretariat Staff);

o Introduction of structure should follow a strategy and include an action plan to guide the
restructuring;

o The WMO strategic plan is loose. CBS should be more aggressive in helping to set the

priorities;

o Need to communicate much better. We are making progress as this week, WMO
statement on Climate Change and Green House Gas was consulted by many;

o Cooperation between TCs is good but who sets the priorities...General idea is RAs set the
priorities and TCs support;

o 4 years to make decisions is a long stretch. We should be able to reduce the period;

o Need to develop better performance indicators;

o During the last financial plan, gaps were identified but strategic design not addressed at

global, regional and national levels;

o The Last Strategic Plan did not capture the strategic design;

o WMO is a regulatory body and it is important to consider when developing the strategic
plan;
o We should consider how Congress could reorganize itself.

Some potential actions for CBS to consider:
. CBS to develop a mechanism to strengthen PTC/PRA relationship;

o President of CBS to use every opportunity to visit Developing Countries to help with their
visibility with their government;

o Develop strategic priorities to support the SP;
o Contribute to top-down design of the structure of WMO;
. Set more aggressive priorities.

Decision 16 (CBS-16)

RESPONSIBILITIES FOR THE OVERSIGHT AND REVIEW OF THE OBSERVING
SYSTEMS CAPABILITY ANALYSIS AND REVIEW TOOL

THE COMMISSION FOR BASIC SYSTEMS,

Recalling:

(1) Resolution 23 (Cg-17) — Pre-operational phase of the WMO Integrated Global Observing
System,
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(2) Resolution 3 (EC-68), re-establishing the Inter-commission Coordination Group on the
WMO Integrated Global Observing System (ICG-WIGQOS), and particularly the ICG-
WIGQOS role to coordinate further the development of the WIGOS Information Resource
(WIR), with special emphasis on the operational deployment of the Observing Systems
Capability Analysis and Review tool (OSCAR) and its databases,

(3) The Final Report of the Ninth Session of the Implementation-Coordination Team on
Integrated Observing Systems (ICT-I0S-9) (18-21 April 2016), paragraph 8.6,

(4) The Abridged Final Report with Resolutions and Recommendations of the Extraordinary
Session of the Commission for Basic Systems (WMO-No. 1140), September 2014, and its
Annex VIII deciding on the assigned responsibility within the Commission for Basic
Systems (CBS) for overseeing and reviewing of OSCAR,

Having considered:

(1) The new working structure of CBS, including the removal of the Inter-Programme Expert
Team on WIGOS Framework Implementation, which had assigned responsibilities with
regard to OSCAR during the past intersessional period, and the need to assure proper
oversight and review of OSCAR,

(2) The role of ICG-WIGOS with regard to guiding the development of the WIGOS pre-
operational phase 2016-2019, whereby the further development of the WIGOS
Information Resource, with special emphasis on the operational deployment of the
databases of OSCAR, is one of the five highest priorities,

(3) The establishment by ICG-WIGOS at its fifth session of a Task Team on OSCAR
Development that will be responsible for overall coordination and leadership of OSCAR at
the technical level, including liaison with relevant CBS expert teams,

(4) The recommendations of the ICT-IOS with regard to the proposed responsibilities for the
oversight and review of WIGOS,

Decides to assign responsibility within CBS for the technical development of OSCAR as
detailed in Table 1 of the annex to the present decision.

Annex to Decision 16 (CBS-16)
RESPONSIBILITY FOR THE OVERSIGHT AND REVIEW OF THE OBSERVING
SYSTEMS CAPABILITY ANALYSIS AND REVIEW TOOL

TABLE 1: PROPOSED RESPONSIBILITY WITHIN CBS FOR THE OVERSIGHT AND REVIEW OF
OSCAR

CBS Team Role Reporting to

ICT-IOS Lead ICG-WIGOS

IPET-OSDE 1) Functional requirements with regard to the tools required for the ICT-IOS
RRR process

2) Review content required for the RRR process including the
observational requirements from application areas

ET-SAT Space-based observing systems capabilities (programmatic and ICT-I0S
technical updates)
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IPET-SUP Space-based observing systems capabilities (user assessments) ICT-10S

ET-ABO Aircraft-based observing systems capabilities ICT-10S

ET-SBO Surface-based observing systems capabilities ICT-10S

IPET-SWelSS | Space Weather capabilities (surface- and space-based) ICT-10S

IPET-OWR? Weather Radar Capabilities ICT-10S

C-MAR Marine meteorological and oceanographic observing systems ICT-10S
capabilities

1 Note: IPET-OWR is an Inter-programme Expert Team established jointly by CBS and CIMO
with team members from both Commissions, and the team reports to CIMO.

Decision 17 (CBS-16)

OBSERVING SYSTEMS CAPABILITY ANALYSIS AND REVIEW TOOL
MAINTENANCE AND RESOURCING

THE COMMISSION FOR BASIC SYSTEMS,
Recalling:

(&D) Technical Regulations (WMO-No. 49), Volume I, Part | — The WMO Integrated
Global Observing System,

(2) The Manual on the WMO Integrated Global Observing System (WMO-No. 1160),
(3) Resolution 2 (EC-68) — Plan for the WIGOS pre-operational phase 2016—2019,

Recalling also the Final Report of the Ninth Session of the Implementation—Coordination
Team on Integrated Observing Systems (ICT-10S-9) (18—21 April 2016), paragraph 6.1,

Recalling further:

(1) The obligation of Members, according to the WMO Integrated Global Observing System
(WIGOS) Technical Regulations and the WIGOS Manual, to make available internationally,
without restriction, those mandatory and conditional (whenever the condition is met)
observational metadata that support observations made available internationally,

(2) Decision 30 (EC-68) requesting Members to continue to provide resources, including
through the WIGOS Trust Fund and/or seconded experts, to help support the
implementation of WIGOS, in particular to assist with the operational deployment of the
surface-based observing systems component of the Observing Systems Capability
Analysis and Review tool (OSCAR/Surface), and to support the translation of all WIGOS
guidance material and user manuals into all official WMO languages, and requesting the
Secretary-General to consider allocating resources from the regular budget for the
continued development of OSCAR/Surface in order for the system to incorporate
adequate provisions for all WIGOS components,

Having considered the recommendations of the ICT-10S,
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Acknowledges:

(1)

(2)

(3)

(4)

(5)

(6)

With appreciation the commitment of Switzerland to help develop, operate and maintain
OSCAR/Surface;

The recent successful development and launch of OSCAR/Surface, providing information
on surface-based observing capabilities, and its current and expanding role as the
repository for the WIGOS metadata of surface-based observing systems;

The key role already played by OSCAR/Requirements and OSCAR/Space in providing
information on user requirements for observations and on space-based observing
capabilities, respectively, addressing many purposes within WMO activities, including
their crucial roles in support the Rolling Review of Requirements process;

The potential for close integration of OSCAR with the developing WIGOS Data Quality
Data Monitoring System , which will provide substantial benefits to WIGOS and WMO
Members;

The respective roles of the WMO application area focal points and, in particular, the
essential role of the OSCAR national focal points, and the WMO Space Programme
mechanism for submitting, recording and maintaining information in OSCAR;

The role of the WMO Secretariat with regard to the management of the OSCAR
information content;

Recognizes:

(1)

(2)

(3)

(4)

The critical importance to WIGOS of OSCAR and its three components:
OSCAR/Requirements, OSCAR/Space and OSCAR/Surface, in particular for recording,
managing and providing access to WIGOS metadata;

The need to assure continued development of OSCAR in order to keep it compatible with
evolving user requirements and observational capabilities;

The need for the Secretariat to maintain the capacity to monitor, update and quality
assure the information content of the OSCAR databases, to incorporate feedback from
users, and to coordinate and take action according to agreed procedures for keeping such
content up to date;

The role of regional associations, National Meteorological and Hydrological Services,
space agencies and other partners in providing or facilitating the provision of high-quality
required metadata to OSCAR;

Recommends that the Executive Council request the Secretary-General (i) to facilitate
maintenance and further development of the three components of OSCAR
(OSCAR/Requirements, OSCAR/Space and OSCAR/Surface) and (ii) to actively solicit
contributions from Members to this effort, for example in the form of secondments or financial
resources to the WIGOS Trust Fund;

Recommends that the Inter-commission Coordination Group on WIGOS investigate the
potential for developing and providing a freely available open-source OSCAR-compatible
software package that could be implemented at the national level.
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Decision 18 (CBS-16)

TRANSLATED VERSIONS OF THE IMPLEMENTATION PLAN FOR THE
EVOLUTION OF GLOBAL OBSERVING SYSTEMS

THE COMMISSION FOR BASIC SYSTEMS,
Noting:

(1) The Implementation Plan for the Evolution of Global Observing Systems (EGOS-IP) (WMO
Integrated Global Observing System Technical Report No. 2013-4),

(2) Resolution 10 (EC-65) approving Recommendation 6 (CBS-15) on the EGOS-IP,

(3) The Final Report of the Ninth Session of the Implementation—Coordination Team on
Integrated Observing Systems (ICT-10S-9) (18-21 April 2016), paragraph 7.1,

Noting with concern the few translation errors contained in the EGOS-IP (Spanish, French),
Acknowledging with appreciation that the EGOS-IP has been translated in five languages,

Acknowledging that due to the status of the document as a technical report it has not been
edited by the WMO Secretariat,

Having considered the recommendation of the ICT-I0S, in particular for inviting WMO
experts to review and proofread the translated WMO documents,

Invites Commission experts to review the EGOS-IP and notify the Secretariat about the
translation errors they may find;

Recognizes the high-level status of the document;

Recommends Members to assist in correcting translation errors in the EGOS-IP by also
notifying the Secretariat;

Invites the Secretary-General:
(1) To take appropriate action, and to correct translation errors in the EGOS-IP where known;
(2) To mobilize needed resources for translation of the EGOS-IP into Arabic;

Requests the Open Programme Area Group on Integrated Observing Systems to make sure in
due course that the next version of EGOS-IP responding to the Vision of the WMO Integrated
Global Observing System Component Observing Systems in 2040, which is under development,
will have appropriate status and disclaimer so that it will be edited by the WMO Secretariat.

Decision 19 (CBS-16)
TRAINING ON KEY OPEN PROGRAMME AREA GROUP ON
INTEGRATED OBSERVING SYSTEMS ISSUES

THE COMMISSION FOR BASIC SYSTEMS,

Noting the Final Report of the Ninth Session of the Implementation—Coordination Team on
Integrated Observing Systems (ICT-10S-9) (18-21 April 2016), paragraph 4.5,
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Having considered:

(1) The existing mechanisms and processes within WMO for providing training and support to
Members, and the need to harmonize actions across those mechanisms and processes,

(2) That capacity development is required to assist Regions to tackle the many and various
new initiatives and expectations arising from various programmes and their plans such as
the Implementation Plan for the Evolution of Global Observing Systems; the
implementation plans for the WMO Information System and the WMO Integrated Global
Observing System; the Implementation Plan for the Global Observing System for Climate
in Support of the UNFCCC; Global Framework for Climate Services aspirations; marine
and oceans systems maintenance and development,

(3) The strong need in the Regions for training in some identified key areas,

Endorses a need to enhance training efforts in support of key Open Programme Area Group
on Integrated Observing Systems (OPAG-I0S) activities as listed in Part 1 of the annex to the
present decision;

Decides to continue to provide training and support for Members in collaboration with regional
associations in those identified areas where the Commission for Basic Systems can provide
support as listed in Part 2 of the annex to the present decision;

Invites OPAG-IOS experts to contribute to future training efforts as needed;

Further decides to strengthen its interaction with the regional associations by ensuring
regional representation to the Commission’s expert teams;

Urges the Secretary-General to include the required OPAG-IOS training, as listed in Part 1 of
the annex to the present decision, in the WMO Education and Training Programme, and to
foster closer collaboration between Secretariat staff having responsibilities for regional
programmes and those having responsibilities for scientific and technical programmes where
these responsibilities overlap.

Annex to Decision 19 (CBS-16)

LIST OF KEY OPEN PROGRAMME AREA GROUP ON INTEGRATED OBSERVING
SYSTEMS ISSUES FOR WHICH TRAINING IS NEEDED AND AREAS WHERE THE
COMMISSION FOR BASIC SYSTEMS CAN PROVIDE SUPPORT

1. Key OPAG-IOS Issues for which training is needed:

(a) Major initiatives affecting all Regions and which require support (by order of priority):
(i) Transition to table-driven codes;
(ii) Collection of WIGOS metadata and their submission to OSCAR/Surface;
(iii) Transition to the new system of WIGOS station identifiers;

(iv) Radio frequency protection, with an emphasis on establishing relationships with
relevant spectrum authorities at the national level;
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(v) Emerging requirements for international exchange of weather radar data, and
facilitating such data exchange;

(vi) Definition and implementation of Regional WIGOS Centres;
(vii) Implementation of GCW stations and networks;
(viii) Transition from RBSN/RBCN to RBON;

Areas where there is a need to sustain existing basic observing systems, placing
demands on Members and Regions (by order of priority):

(i) Maintaining upper-air programmes with ongoing consumable items;
(i)  Finding the capacity to reactivate silent stations;
(iii) Sustaining technical capabilities to operate and maintain facilities.

Areas where CBS can provide support:

Provide training, for example conduct regional workshop;

Continue to provide training and support for those Members and Regions still addressing
the transition to TDCF;

Organize inter-regional activities to share experience and best practices, particularly with
respect to these major initiatives;

Continue to support Members and Regions to sustain upper-air programmes and
reactivate silent stations, particularly in Region I, including assistance in the development
of proposals for resource mobilization.

Decision 20 (CBS-16)

IMPROVED SUPPORT OF MEMBERS TO THE IMPLEMENTATION OF MARINE

METEOROLOGICAL AND OCEANOGRAPHIC OBSERVING SYSTEMS

THE COMMISSION FOR BASIC SYSTEMS,

Noting:

(1)

(2)

(3)

Recommendation 18 (CBS-Ext.(2014)) - Support of Members to the implementation of
the marine meteorological and oceanographic observing system in support of numerical
weather prediction,

Implementation Plan for the Evolution of Global Observing Systems (EGOS-1P) (WMO
Integrated Global Observing System Technical Report No. 2013-4),

The Final Report of the Ninth Session of the Implementation—Coordination Team on
Integrated Observing Systems (ICT-10S-9) (18-21 April 2016), paragraphs 4.3 and 6.7,

Noting also the EUMETNET report: “Derivation of E-SURFMAR related preliminary network
design recommendations based on the voluntary studies in the framework of the E-SURFMAR
impact study (EMN/STACY9/Doc 13 Ex-Committee-Decision in autumn 2014)”,
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Considering that marine meteorological and oceanographic observations are not only required
by climate monitoring and ocean applications, but also by other WMO applications areas such
as numerical weather prediction(NWP),

Acknowledging the routine use of Automated Shipboard Aerological Programme (ASAP)
technology by EUMETNET in Regional Association VI for providing upper-air profile data over
the North Atlantic because of the positive impact of ASAP data on NWP, and the cost-
effectiveness of that technology,

Recognizing the development by the Joint WMO/IOC Commission for Oceanography and
Marine Meteorology (JCOMM) of new implementation targets for the ocean observing networks,
and the need for Members to contribute to addressing these targets,

Recognizing further the positive contribution and impact of the Aircraft Meteorological Data
Relay profile data on NWP, essentially over land,

Considering that ASAP is often the only source of in situ upper-air profile data from large
areas of the world oceans,

Requests the Open Programme Area Group on Integrated Observing Systems to consolidate
the results of impact studies on ASAP;

Urges Members to work through JCOMM towards contributing to the implementation of marine
meteorological and oceanographic observing systems and achieving the implementation
targets of ocean observing networks as proposed by JCOMM;

Urges Members in Regions other than Regional Association VI to increase ASAP coverage in
the global oceans beyond the North Atlantic to complement other sources of upper-air data.

Decision 21 (CBS-16)

REGIONAL BASIC OBSERVING NETWORK CONCEPT

THE COMMISSION FOR BASIC SYSTEMS,

Recalling Resolution 2 (EC-68) - Plan for the WMO Integrated Global Observing System pre-
operational phase 2016-2019,

Recalling further the general WMO Integrated Global Observing System principle of
implementing integrated networks serving multiple purposes and application areas,

Recognizing that several new observing systems have been put in operation by National
Meteorological and Hydrological Services around the world since the implementation of the
Regional Basic Synoptic Network (RBSN) and Regional Basic Climate Network (RBCN), and that
data from these observing systems have also proven to be valuable to international partners,
where made available,

Recognizing further that an integrated Regional Basic Observing Network (RBON)
encompassing the current RBSN and RBCN, as well as new observation types not currently
included in these networks, will enable WMO Members to better serve their constituencies
through access to more and improved observations,

Acknowledging with appreciation the development of the RBON concept by experts from
the Commission for Basic Systems and other technical commissions,
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Acknowledging the input already provided by regional associations, technical commissions
and partners responsible for WMO co-sponsored and non-WMO observing systems to the
development of this concept,

Acknowledging further that regional associations will play a fundamental role in the
implementation of the RBON,

Decides to endorse the RBON concept as provided in the annex to the present decision;

Decides further to task the Open Programme Area Group on Integrated Observing Systems
(OPAG-IOS) with leading the ongoing development of the RBON concept incorporating
feedback from all stakeholders, as provided;

Requests the Secretary-General to bring the RBON concept to the attention of all regional
associations for their comments and to incorporate their comments in the RBON concept as it
is being further developed;

Requests OPAG-IOS to initiate the development of regulatory material describing the RBON
and the obligations of the WMO Members in its implementation, to be included in the next
version of the Manual on the WMO Integrated Global Observing System (WMO-No. 1160) that
will be submitted to the Eighteenth World Meteorological Congress in 2019, and to coordinate
this development with other technical commissions through the Inter-commission Coordination
Group on the WMO Integrated Global Observing System;

Invites the regional associations to review and comment on the RBON concept as it is further
developed;

Urges its members to actively participate in the further development of the RBON concept.

Annex to Decision 21 (CBS-16)

THE REGIONAL BASIC OBSERVING NETWORK CONCEPT PAPER

1. Preamble

The Regional Basic Synoptic Network (RBSN) and Regional Basic Climatological Network
(RBCN)! consist of surface stations and upper-air stations designated by the regional
associations. They have proven to be highly effective and made valuable regional contributions
to the activities of WMO and its Members. The observations from these stations, which are
maintained by WMO Members, have been exchanged globally in real-time without restriction.
Originally designed to support operational meteorology and climatology, these observations
have produced significant benefits across a wide range of applications.

Additional and emerging requirements for observations across diverse application areas are
driving the need to redefine the Regional Basic Synoptic and Climatological Networks. New and
improved observational technologies provide the opportunity to reassess regional observational
strategies. The WIGOS framework calls for a more integrated view of WMO observing systems
to serve the needs of multiple application areas. The new Regional Basic Observing Network
(RBON) will lead to improved services by delivering more and improved observations to

! RBSN and RBCN are defined in the Technical Regulations (WMO-No. 49), Volume I, Definitions, and
further elaborated in the Manual on the Global Observing System (WMO-No. 544), Part III.
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stakeholders, and enable the full benefit of regional observing capabilities to be realized. As
such, RBON will be a substantive and valuable subset of WIGOS.

Cg-17 decided that the development of WIGOS will continue during its pre-operational phase
as one of the WMO strategic priorities in the period 2016-2019, with a focus on the regional
and national implementation. As part of the regional WIGOS implementation, the RBON is
being introduced to replace the existing RBSN and RBCN networks.

2. Draft concept of Regional Basic Observing Network (RBON)

RBON will be a subset of WIGOS, typically used in combination with space-based and
remaining surface-based observing elements of WIGOS in any given application. By design, the
RBON will be interoperable with many such remaining observing capabilities. RBON will help to
address many, but not all, of the requirements that Members have for WIGOS. Design,
execution and management of an RBON will be made in the context of the broader WIGOS.

2.1 Definition of a RBON

2.1.1 In each WMO Region, and in Antarctica, the RBON consists of surface-based
meteorological and related observing stations/platforms; it responds to the collective needs of
its Members, allowing them to fulfil their mandates and responsibilities in the provision of
products and services. The RBON is established and managed by the respective regional
associations and the WMO Executive Council (in the case of Antarctica).

2.1.2 The RBON constitutes a selected subset of existing observing systems within WIGOS
arising from the Region. The network capabilities will respond to user observational
requirements at the national, regional and global levels, identified by the Rolling Review of
Requirements (RRR) process?.

2.1.3 The RBON will operate in support of not only weather forecasting and climate
monitoring, but also aiming to address as many as possible of the following WMO application
areas:

(a) Global numerical weather prediction (GNWP);

(b) High-resolution numerical weather prediction (HRNWP);

(c) Nowcasting and very short-range forecasting (NVSRF);

(d) Sub-seasonal to longer prediction;

(e) Aeronautical meteorology;

(f) Ocean applications;

(9) Agricultural meteorology;

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

(i) Climate applications;

§)) Atmospheric chemistry related application areas.

2.1.4 The RBON will comply with the Principles for observing network design and

planning?, paying particular attention to those aspects of the principles as will be regulated in a
new section on the RBON in the Manual on WIGOS.

2.2 The key attributes of the new RBON encompasses (not exclusive):

(a) Requirements for real-time and near-real-time data exchange at the global level;

(b) Requirements for regular updates of WIGOS metadata in the Observing Systems
Capability Analysis and Review tool (OSCAR);

(o) Requirements for data exchange in defined WMO formats;

2 See the Manual on WIGOS (WMO-No. 1160), section 2.2.4 and Appendix 2.3.
3 See the Manual on WIGOS (WMO-No. 1160), section 2.2.2 and Appendix 2.1.
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(d) Commitment to operate and maintain the station/platform in the RBON for a
minimum of four (4) years;

(e) Requirements for a higher frequency of data (hourly and sub-hourly data) and daily
climate summaries;*

(f) Requirements for provision of required climate messages;

(9) Requirements for complying with the WIGOS quality management according to the
Manual on WIGOS;

(h) Requirements for change management according to the Manual on WIGOS;

(1) Requirements for (Regional) multilateral arrangements for inclusion of systems that
cover more than one Region;

§)) Requirements to support as many as possible of the WMO application areas;

(k) Stations/platforms are not limited to those under the responsibility of the National

Meteorological and Hydrological Services (NMHSs).

2.3 Process for the selection of stations/platforms into RBON

(a) The regional association (RA) will prioritize the WMO application areas relevant to
its Region;

(b) The stations/platforms will be selected so that the RBON observations together with

other sources of observations available regionally, including satellite observations,
allow horizontal resolution requirements as recorded in OSCAR are met at least at
the threshold level;

(c) The stations/platforms will be selected in such a way that at least the threshold, but
preferably breakthrough, user observational requirements as recorded in OSCAR for
vertical resolution (profile data), observing cycle, timeliness, uncertainty and
stability are met;

(d) The selection will be done by the relevant Regional Group designated by the
respective RA (e.g., a future possible Regional WIGOS Centre or other dedicated
groups) with participation of experts, including users and data providers, from its
Members, and well-coordinated with bodies (e.g. JCOMM) governing some of these
observing systems;

(e) The proposal for RBON, including an action plan to deal with the identified gaps, will
be submitted to the RA session for consideration and adoption through a resolution.

2.4 Criteria for the selection of stations/platforms into RBON

Only those stations/platforms that meet the following requirements can be selected:

(a) Stations/platforms will be capable of exchanging data in real-time or near-real-time
on a global level;
(b) Stations/platforms will be capable of exchanging data in the WMO data

representation formats (note: other parties may provide a conversion from local to
WMO formats);

(c) Stations/platforms recorded in OSCAR will be considered;

(d) Stations/platforms will have a commitment to operate for a minimum of four (4)
years;

(e) Stations/platforms will be capable of providing preferably hourly and sub-hourly
data;

(f) Stations/platforms will comply with the Regional Quality Assessment;

(9) Change management procedures, including reporting, will be respected.

4 Details on frequency of observations depending on the observing system and type of the observation

will be specified in the technical regulations.
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2.5 Monitoring of RBON

(a) RBON will be monitored against the requirements on a regular basis by one or more
recognized global/regional centres, which will identify non-conforming
stations/platforms;

(b) Members will respond to any incident management finding within a defined and
agreed time frame appropriate to regional capabilities and expectations.

2.6 Management of RBON

(@) The Regional Group will regularly analyse monitoring reports and assist those
Members whose stations/platforms do not conform with the regional quality
assessment;

(b) Members will inform the Regional Group on action taken to address long-term
deficiencies vis-a-vis regional monitoring findings;

(c) Stations/platforms that, in the long-term, do not conform with the defined Regional

WIGOS quality standards will be proposed for removal from the RBON and the
relevant Members consulted;

(d) In the intersessional period, minor changes in RBON can be authorized by the
president of the RA based on the request of the corresponding Permanent
Representative if supported by the relevant Regional Group;

(e) Identified gaps in the RBON observing capabilities will be documented and
submitted to the RA session and an action plan will be proposed on how to fill the
gaps.

2.7 Types of stations/platforms expected to be included in a RBON

According to the classification used in the OSCAR/Surface, the type of station/platform to be
included in the RBON could be as follows:

(a) Land (fixed/mobile/on ice);
(b) Sea (fixed/mobile/on ice);

(c) Lake/River (fixed/mobile);

(d) Air (fixed/mobile).

For fixed stations/platforms, a commitment is made to observe at that location, whereas for
mobile types the commitment is to assuring the observing programme as a whole to the extent
declared.

2.8 Possible candidate stations for a RBON

The stations/platforms currently comprising the Regional Basic Synoptic Networks (RBSN) and
the Regional Basic Climatological Networks (RBCN) are the primary candidates for the RBON,
and are expected to constitute the backbone of the RBON. Those will be supplemented by
other types of stations/platforms, such as weather radars, aircraft-based meteorological
stations, wind profilers, lightning detection systems, voluntary observing ships and buoys.
These stations/platforms need not necessarily be operated only by NMHSs.

More specifically:

(a) Automatic Weather Stations (AWS) are particularly significant as they provide a
convergence of technology which is being used for weather forecasting and
climatological requirements;

(b) Conversely, there is a divergence of technologies providing upper-air observations,
so RBON will be a composite system of radiosondes, ground-based remote sensing,
and the regional observations from aircraft based observing systems (e.g. AMDAR);
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(c) Weather radar stations provide observations for which there are new requirements
for international exchange, and hence will be an important element of RBON.

3. Further background and reference material for the Regional Basic
Observing Network concept

The RBON is a subset of WIGOS stations selected essentially for global exchange, addressing
the Vision for the Global Observing System in 2025 and responding to the Rolling Review of
Requirements (RRR) and the Implementation Plan for the Evolution of Global Observing
Systems (EGOS-IP)( the period up to 2025) (WIGOS Technical Report No. 2013-4) (as listed in
Annex).

The RBON complies with the Observing Network Design Principles as defined in the Manual on
WIGOS. OSCAR is a key tool for: (i) recording user observational requirements agreed at the
global and regional levels; and (ii) for collecting and recording RBON station metadata and
their capabilities; hence particularly facilitating monitoring activities, gap analysis, and the
planning for the evolution of RBON. Relevant reference material is provided below.

References
1. Manual on the WMO Integrated Global Observing System (WMO-No. 1160)
2. Vision for the Global Observing System in 2025 (available at

http://www.wmo.int/pages/prog/www/0SY/
Publications/Vision-2025/Vision-for-GOS-in-2025_en.pdf).

3. WIGOS OND Principles Guidance (under development)

4, Guidance on the RRR process (Manual on WIGOS, Appendix 2.3; Guide to

the Global Observing System (WMO-No. 488), Part II, Observational Data
Requirements, 2.3.1)

5. Implementation Plan for the Evolution of Global Observing Systems (EGOS-IP)
(WIGOS Technical Report No. 2013-4)

Decision 22 (CBS-16)

PRESERVING THE RADIO-FREQUENCY SPECTRUM FOR METEOROLOGICAL
AND RELATED ENVIRONMENTAL ACTIVITIES AT THE WORLD
RADIOCOMMUNICATION CONFERENCE 2019

THE COMMISSION FOR BASIC SYSTEMS,
Recalling:

(1) Resolution 29 (Cg-17) - Radio frequencies for meteorological and related environmental
activities,

(2) Decision 36 (EC-68) - Preserving the radio-frequency spectrum for meteorological and
related environmental activities at the World Radiocommunication Conference 2019,

Recognizing:

(1) The requirement for the Commission for Basic Systems (CBS) to pursue the continuous
review of regulatory and technical matters related to radio frequencies for operational
and research meteorological and related environmental activities, and preparation of
guidance and information for National Meteorological and Hydrological Services (NMHSs),
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in coordination with other technical commissions and stakeholders such as the
Coordination Group for Meteorological Satellites,

The successful and effective approach of the Steering Group on Radio Frequency
Coordination (SG-RFC) in the three previous World Radiocommunication Conferences
(WRC-07, WRC-12 and WRC-15),

The important role of the following two publications in assisting radio-frequency
managers and NMHSs to understand the needs of the WMO communities for radio-
frequency spectrum allocation and management:

(a) Joint WMO and International Telecommunication Union (ITU) publication: Use of
Radio Spectrum for Meteorology: Weather, Water and Climate Monitoring and
Prediction (2008 edition) (Geneva, WMO and ITU) presently under review by WMO
and ITU experts,

(b) Guide to Participation in Radio-frequency Coordination (WMO-No. 1159),

Decides:

(1)

(2)

(3)

To maintain the continuous review of regulatory and technical matters related to radio
frequencies in line with Resolution 29 (Cg-17);

To make available to NMHSs and radio-frequency regulators a WMO position paper on the
needs of WMO to be considered under the WRC-19 agenda;

To complete, in coordination with ITU, the review of Use of Radio Spectrum for
Meteorology: Weather, Water and Climate Monitoring and Prediction (2008 edition);

Requests SG-RFC:

(1)

(2)

To continue in the preparation for WRC-19, including developing and maintaining a
position on the WRC-19 agenda ensuring that such information is made available to
national and regional WRC-19 preparation activities;

To complete the update of Use of Radio Spectrum for Meteorology: Weather, Water and
Climate Monitoring and Prediction (2008 edition);

Requests the Secretary-General:

(1)

(2)

(3)

To support the urgent work of CBS and SG-RFC as a matter of critical importance,
including to maintain the relevant priority and visibility of this activity, in particular as
concerns budgetary and personnel decisions, and take effective action to facilitate
publishing of the WMO position on the WRC-19 agenda and the WMO/ITU handbook Use
of Radio Spectrum for Meteorology: Weather, Water and Climate Monitoring and
Prediction;

To bring the present decision to the attention of all concerned, including the ITU
Radiocommunication Sector;

To coordinate with ITU on increasing awareness of the WMO position on the WRC-19
agenda and on the use of radio spectrum in the WMO community, including consideration
of an ITU/WMO seminar to brief NMHSs and non-NMHS frequency managers on the
updated handbook on use of radio spectrum for meteorology;

Authorizes the Secretary-General to make editorial changes to the output of CBS under this
decision for the purposes of distribution and publication;


http://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-45-2008&media=electronic
http://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-45-2008&media=electronic
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Urges NMHSs to participate in national radio-frequency coordination activities, including
presenting the WMO position on the WRC-19 agenda at national and regional frequency
management and coordination forums.

Decision 23 (CBS-16)

WMO SUPPORT TO THE NEW GLOBAL CLIMATE OBSERVING
SYSTEM IMPLEMENTATION PLAN

THE COMMISSION FOR BASIC SYSTEMS,
Recalling Resolution 39 (Cg-17) which:

(1) Decided to strengthen and to continue the Global Climate Observing System (GCOS) as a
programme of WMO as regulated by the 1998 Memorandum of Understanding with
partners such as the Intergovernmental Oceanographic Commission (IOC) of the United
Nations Educational, Scientific and Cultural Organization; the United Nations Environment
Programme (UNEP) and the International Council for Science (ICSU), and as regulated by
new memorandums of understanding agreed by international sponsors,

(2) Recognized the fundamental importance of GCOS to the Global Framework for Climate
Services,

(3) Recognized the importance of efficient coordination and interoperability across various
component observing systems of GCOS and effective integration of in situ and space-
based observations in meeting user needs,

(4) Recognized the unique opportunities for coordinated national and international reliable
physical, chemical and biological observation of Essential Climate Variables across the
atmospheric, oceanic and terrestrial domains, including hydrological and carbon cycles
and the cryosphere, provided through the joint sponsorship of GCOS by WMO, 10C, UNEP
and ICSU,

(5) Urged Members to strengthen their national atmospheric, oceanographic and terrestrial
climate-observing networks and systems, including networks and systems for the
hydrological and carbon cycles and the cryosphere within the framework of GCOS and in
support of user needs,

(6) Urged Members to assist developing countries to strengthen their observing networks, to
improve their capacity to acquire climate-relevant data, and to enhance their provision of
climate services by implementing projects in the 10 GCOS Regional Action Plans, and by
contributing to the implementation of the ClimDev Africa Programme and to similar
initiatives in other regions,

(7) Urged Members to encourage their National Meteorological and Hydrological Services to
provide effective leadership in the preparation of national reports to the United Nations
Framework Convention on Climate Change (UNFCCC) on their activities with regard to
systematic observation of the global climate system, including the identification of gaps,
using revised UNFCCC reporting guidelines on global climate-observing systems that
reflect the priorities of the GCOS Implementation Plan and that incorporate reporting on
the Essential Climate Variables identified therein,

(8) Urged Members to enhance their support to the GCOS Secretariat, through secondment
of experts and through contributions to the Climate Observing System Fund or to specific
planning and implementation mechanisms, so as to enable the GCOS Secretariat to
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support the full range of implementation agents in its efforts to establish an effectively
operating GCOS programme,

Recalling also:

(1) Resolution 23 (Cg-17) that recognized that the WMO Integrated Global Observing System
(WIGOS) together with the WMO Information System (WIS) provide the essential
infrastructure for acquisition and dissemination of observations, on which the capability
of Members to provide critical services to their citizens is built,

(2) Resolution 8 (EC-67) that invites the WMO/IOC/UNEP/ICSU Steering Committee for the
Global Climate Observing System, the WMO/ICSU/IOC Joint Scientific Committee for the
World Climate Research Programme, the WMO/IOC/UNEP/ICSU Steering Committee for
the Global Ocean Observing System, and the Coordination Group for Meteorological
Satellites to participate in relevant activities of the Inter-commission Coordination Group
on the WMO Integrated Global Observing System and collaborate with WMO on further
development and implementation of WIGOS,

(3) Decision 21 (EC-68) that endorsed the GCOS Status Report 2015 as the basis for the new
GCOS Implementation Plan,

Recalling further Decision 22 (EC-68) that decided to support the GCOS Implementation Plan
review process in asking Members, technical commissions, regional associations and WMO
programmes to actively promote the draft plan during the period of the public review, to
contribute to it and in requesting them to feed their comments back to the GCOS Secretariat,

Recognizing the need for consistent, coordinated, high-quality climate observations to
support the Parties to the UNFCCC in planning adaptation and mitigation, the development of
climate science and also to support other multilateral environmental agreements,

Acknowledging that planning and coordinating these observations requires a partnership
between those observing in the atmospheric, oceanic and terrestrial domains, covering
physical, chemical and biological parameters,

Having considered the document The Global Observing System for Climate: Implementation
Needs (GCOS-200) (Geneva, WMO),

Having examined the GCOS report Status of the Global Observing System for Climate
(GCOS-195) (Geneva, WMO),

Observing that there are still gaps in the observations and additional observations are
required for vital adaptation planning,

Decides to support Members, as appropriate, in the implementation of the actions identified in
the GCOS Implementation Plan and especially those identified in the annex to the present
decision, as important components of WIGOS.
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Annex to Decision 23 (CBS-16)

ACTIONS IN THE GLOBAL CLIMATE OBSERVING SYSTEM IMPLEMENTATION
PLAN® OF PARTICULAR INTEREST TO THE
COMMISSION FOR BASIC SYSTEMS

1. The GCOS Implementation Plan contains a total of 201 actions, 53 of which are of
interest to CBS and are summarized in the three tables below.

2. The actions of interest to CBS have been split into three tables depending on the
final objective they will help achieving:

(@) The first table includes actions that contribute to the practical observation systems.
Most of these actions are related to network needs, and ensure that observations
meet GCOS requirements and that resources for networks are made available. The
demand of expanding existing networks is also covered;

(b) The second table includes actions meant to improve users access to the
observations, and include actions that promote open data, metadata, discoverability
and long term access, and actions that ensure delivery of operational products;

(c) Finally, a third table consists of actions aimed at promoting future improvements to
the climate observation system. These actions focus on promoting research
activities to develop new approaches, studying the application of new technologies,
and designing and planning new networks.

3. General actions are numbered Gxx, actions related to the atmosphere domain Axx,
to the ocean domain Oxx and to the terrestrial domain Txx. A complete description of each of
these actions and their context can be found in the Implementation Plan.

4, Other actions not listed here may be for GCOS itself, other observing systems or
academia. Ocean-related actions are implemented by JCOMM. Actions addressed to the
satellite agencies will be brought to the attention of CEOS and CGMS and are also not included
in these tables.

Actions to Maintain and Improve Networks

Category Description Actions (As approved by the 24th session of the GCOS
Steering Committee (GCOS SC-24))

Networks Ensure sustained G6 Assisting developing countries to maintain or renovate
resources for networks climate observation systems and to improve climate
Ensure observations observations networks
meet GCOS G13 Review of ECV observation networks
requirements A5 Transition to BUFR
Expand existing A6 Air temperature measurements
networks A13 Implement vision for future of GUAN operation

A15 Implementation of GRUAN

A20 Increase the coverage of aircraft observations

A33 Maintain WMO GAW CO2 and CH4 monitoring networks
A36 N20O, halocarbon and SF6 networks/measurements
A37 Ozone networks coverage

T6 Identify Capacity Development Needs

T17 International Soil Moisture Network

T19 Maintain and extend the in-situ mass balance network
T26 Glacier observing sites

T28 Snow-cover and snowfall observing sites

T30 Ice sheet measurements

T33 Standards and practices for permafrost

! The Global System for Climate: Implementation Needs (GCOS-200) (thereafter referred to as
“the Implementation Plan”) as provided at www.gcos.wmo.int.



Actions to facilitate dissemination of observations and products

Category

Ensure Open
data access
and indefinite
data storage

Description

Facilitate access to all
climate data for all users
by fostering open data
policies, provision of
relevant metadata
including discoverability,
and ensuring long term
access
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\Actions

G15 Open Data Policies

G16 Metadata

G17 Support to National Data Centres.

Al Near real-time and historical GSN availability

A3 International exchange of SYNOP and CLIMAT reports

A4  Surface observing stations transition to automatic

A8 Provide precipitation data to the Global Precipitation
Climatology Centre

A9  Submit Water Vapour data

A10 National sunshine records into Data Centres

A12 Surface Radiation Data into WRDC

Al17 Retain original measured values for radiosonde data

A24 Implementation of archive for radar reflectivities

A38 Submission and dissemination of ozone data

T5 Develop Metadata

T7 Exchange of hydrological data

T9  Submit historical and current monthly lake level data

T11 Confirm GTN-R sites

T13 Establish full scale Global Groundwater Monitoring

Information System (GGMS)

129

Deliver
operational
products

Deliver required
information to users

G22 Implementation of new production streams in global
reanalysis

G23 Develop coupled reanalysis

G24 Improve capability of long-range reanalysis

G25 Implementation of regional reanalysis

Al14 Evaluation of benefits for GUAN

A26

estimates

Continuity of products of precursors of ozone and

secondary aerosols

Data Quality

Development of climatologies and reanalysis products

Gridded ocean current products

Integrated analyses of snow

Mapping of seasonal soil freeze/thaw

A40

03
04
012
T29
T34
T70

inventories

Use of Inverse modelling techniques to support emission

Development of methodology for consolidated precipitation

Actions to Promote Future Improvements

Category

Improve
observational
techniques

Description

Promote R&D activities
to develop or
demonstrate new or
improved approaches
Take advantage of new
technologies

| Actions

A23 Measurement of water vapour in the UT/LS
A28 In-situ Profile and Radiation
T71 Prepare for a carbon monitoring system

Design and
plan new
observational
systems and
networks

Plan in cooperation of
new ECV products
Consider redesign of
existing networks

T12 National needs for river gauges

T37 Quality of ground-based reference sites for FAPAR and LAI
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Decision 24 (CBS-16)

VISION FOR THE WMO INTEGRATED GLOBAL OBSERVING
SYSTEM IN 2040

THE COMMISSION FOR BASIC SYSTEMS,

Recalling the Abridged Final Report with Resolutions of the Sixty-sixth Session of the
Executive Council (WMO-No. 1136), general summary 4.4.7, with the request to the
Commission for Basic Systems to lead the development of a “Vision for WIGOS in 2040”,

Recalling also the adoption by Resolution 2 (EC-68) of the plan for the WIGOS pre-
operational phase 2016-2019, which includes the development of such a Vision,

Recognizing the contributions from the Expert Team on Satellite Systems and the Inter-
programme Expert Team on Observing System Design and Evolution in providing initial drafts
of the “Vision for WIGOS space in 2040” and the “Vision for WIGOS surface in 2040”,
respectively,

Acknowledging the contributions made by many technical commission experts,
representatives from regional associations and WIGOS partner organizations during two
consultation workshops, namely *"WIGOS Space 2040” in November 2015, and "WIGOS
Surface 2040” in October 2016,

Acknowledging also the current drafts 1.0 of the “Vision for the WIGOS space-based
component in 2040” (Part II of the report of the sixteenth session of the Commission for Basic
Systems (CBS)), and the draft “Vision for the surface-based components of WIGOS in 2040”
(Part II of the report of the sixteenth session of CBS),

Having considered the recommendations of the Implementation-Coordination Team on
Integrated Observing Systems (Final Report of the Ninth Session of the Implementation—
Coordination Team on Integrated Observing Systems (ICT-10S-9)) with regard to the
development of the Vision for the WIGOS component observing systems in 2040,

Notes the work in progress, and commends the Open Programme Area Group on Integrated
Observing Systems (OPAG-IOS) for its efforts to develop the drafts of the space- and surface-
based parts of the Vision;

Recommends that the current draft of the “Vision for the WIGOS space-based component
observing systems in 2040” and the evolving draft “Vision for the WIGOS surface-based
components in 2040” be used as the basis for further consultation with Members, satellite
operators, and user communities, in line with the roadmap agreed by ICT-I0S;

Recommends that the Inter-commission Coordination Group on the WMO Integrated
Global Observing System (ICG-WIGOS) take ownership of the further development of the
Vision, including the work necessary for the integration of the two drafts into one coherent
Vision document, with a view to have it approved by the Eighteenth Congress in 2019;

Requests OPAG-IOS to contribute to the further development of the Vision according to ICG-
WIGOS guidance.



http://www.wmo.int/pages/prog/www/OSY/Reports/ICT-IOS-9_Final_Report.pdf
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Decision 25 (CBS-16)

WMO INFORMATION SYSTEM SECURITY INCIDENT
MANAGEMENT PROCESS

THE COMMISSION FOR BASIC SYSTEMS,

Recalling:

€

@)

3

That the Commission for Basic Systems (CBS) at its thirteenth session emphasized the
increasing security threats to networked systems that National Meteorological and
Hydrological Services had to face and the potential impacts to specific sites as well as
other interconnected sites, in particular for World Weather Watch systems (Abridged
Final Report with Resolutions and Recommendations of the Thirteenth Session of the
Commission for Basic Systems (WMO-No. 985), general summary 5.2.18),

That the Sixteenth World Meteorological Congress requested CBS to pay particular
attention to Internet security and continue to review and update related practices,
procedures and guidelines (Abridged Final Report with Resolutions of the Sixteenth World
Meteorological Congress (WMO-No. 1077), general summary 3.1.2.5),

That the Guide to Information Technology Security (WMO-No. 1115) was established and
maintained to assist Members in the management of IT security,

Recognizing:

€y

@)
3)

That WMO Members’ systems have become increasingly interconnected to facilitate the
exchanging of information via private and public networks,

That responsibility for IT security is clearly with organizations operating IT systems,

That information about security incidents needs to be handled with confidentiality and
within the governing principles of differing national policies and practices,

Noting the draft security incident process produced by the Open Programme Area Group on
Information Systems and Services (OPAG-ISS) and reviewed by the Inter-commission Task
Team on the WMO Information System (WIS) (http://wis.wmo.int/file=3004),

Decides that there is a need for a security incident response process that can be used by
organizations participating in the operation of WIS;

Requests OPAG-ISS:

€y

(2

To continue the development of a common security incident management process that:

(a) Encourages a centralized and definitive view on security incidents, reduces
misinformation and prevents individual Members from undue levels of queries;

(b) Provides a single and definitive national contact point for security incidents that will
have the authoritative voice for organizations in that Member, increasing clarity and
reducing misinformation;

(c) Accommodates requirements relating to the security incidents of all organizations
participating in the operation of WIS;

To provide a recommended process to the CBS Management Group for review and
subsequent consideration by the Executive Council at its sixty-ninth session;


http://wis.wmo.int/file=3004
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Requests the Secretary-General to provide the necessary support to the development and
implementation of a common security incident management process;

Urges Members to participate in the development and implementation of a sustainable
security incident management process.

Decision 26 (CBS-16)

SYSTEM MONITORING OF THE WMO INFORMATION SYSTEM

THE COMMISSION FOR BASIC SYSTEMS,

Recalling that the Commission for Basic Systems at its extraordinary session in 2014
encouraged the implementation of a pilot WMO Information System (WIS) monitoring system
(Abridged Final Report with Resolutions and Recommendations of the Extraordinary Session of
the Commission for Basic Systems (WMO-No0.1140), September 2014, general summary
3.2.13),

Recognizing:

(1) That the Implementation Coordination Team on Information Systems and Services had
successfully developed and demonstrated a pseudo-operational prototype WIS Monitoring
Common Dashboard at the Global Information System Centres (GISCs) in Beijing and
Tokyo, and a prototype dashboard at GISC Brasilia (http://wis.wmo.int/wis-monitor) that
do not add to staff workloads in those centres being monitored,

(2) That the proposed WIS monitoring system involves three levels of monitoring: the WIS
Common Dashboard for real-time monitoring of the status of WIS traffic flow and
services; ad hoc reports on incidents or interruptions to WIS services; and routine
biannual reports on system performance,

Decides:
(1) That the prototypes as demonstrated would meet the basic needs identified by the
Commission at its extraordinary session in 2014 for monitoring of the WIS infrastructure

as a global information system;

(2) That having at least two monitoring sites will ensure operational access to current and
recent status of WIS centres;

Requests its Open Programme Area Group on Information Systems and Services:

(1) To make operational at least two WIS Monitoring Common Dashboards;

(2) To propose updates to the Manual on the WMO Information System (WMO-No. 1060)
TechSpec-15 and associated use cases and guidance in the Guide to the WMO

Information System (WMO-No. 1061) relating to the WIS Common Dashboard;

(3) To provide standard practice on the WIS Common Dashboard for inclusion in the Guide to
the WMO Information System;

(4) To support development of an operational WIS monitoring system taking into account the
recommendations of relevant expert teams, for example audit, metadata and WIS
centres;
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Requests the Secretary-General to provide the necessary support to the development and
implementation of WIS system monitoring and updates to Manuals and Guides;

Urges Members operating WIS centres:
(1) To make WIS system monitoring operational;

(2) To work with the GISCs to supply the monitoring files in the agreed JSON format for the
systems to be included in the common dashboard and reporting.

Decision 27 (CBS-16)

IMPLEMENTATION PLAN OF THE FUTURE SEAMLESS DATA-PROCESSING
AND FORECASTING SYSTEM

THE COMMISSION FOR BASIC SYSTEMS,
Recalling:

(1) Resolution 11 (Cg-17) - Towards a future enhanced integrated and seamless Data-
processing and Forecasting System,

(2) Decision 55 (EC-68) - Implementation of the seamless Data-processing and Forecasting
System,

Noting with satisfaction that the work to advance this initiative had been initiated at an
expert meeting held in Geneva in February 2016, which was attended by representatives of
technical commissions who had developed the draft vision, scope and white paper,

Noting further the development of a draft Data-processing and Forecasting System (DPFS)
Imperative, which includes the white paper as an annex, and the draft implementation plan by
the Steering Group on the Seamless DPFS, which met in Geneva in November 2016,

Acknowledging that Decision 55 (EC-68) endorsed the vision for the seamless DPFS, as
provided in the annex to the present decision, and requested the Steering Group to complete
the implementation plan for the process, for consideration by the Executive Council at its sixty-
ninth session,

Mindful of the deadline for the submission of the implementation plan to the Executive Council
at its sixty-ninth session,

Decides to speed up the process by using the results of the first and second meetings of the
Steering Group on the Seamless DPFS (Geneva, February and November 2016, respectively);

Urges the Steering Group to make its first order of priority the completion of the white paper
and the development of the implementation plan, which includes a communication plan, for
tabling at the sixty-ninth session of the Executive Council;

Urges technical commissions and regional associations to provide their full support in
addressing Resolution 11 (Cg-17);
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Urges the Secretary-General to provide full support for the realization of this initiative;

Calls upon advanced GDPFS centres to assist the Steering Group with assessment of proof of
concept of the seamless DPFS.

Annex to Decision 27 (CBS-16)

VISION FOR THE SEAMLESS DATA-PROCESSING AND FORECASTING SYSTEM

AS APPROVED BY THE EXECUTIVE COUNCIL
AT ITS SIXTY-EIGHTH SESSION

The GDPFS will be an effective and adaptable monitoring and prediction system to enable
Members and partners in supporting decision-makers to take better-informed decisions.

The GDPFS will facilitate the provision of impact-based forecasts and risk-based warnings
through partnership and collaboration.

The GDPFS will do so through the sharing of weather, water, climate and related
environmental data, products and services in a cost-effective, timely and agile way, with
the effect of benefitting all WMO Members, while also reducing the gaps between
developed and developing Members.

One may imagine the GDPFS in 2031, 16 years later:

The overall accuracy of state-of-the-art global prediction models have improved enough
to add 1.5 days of overall predictability, if the historical rate of progress of one day per
decade is sustained: The goal set by Jule Charney and others when they launched GARP
in the 1970s was achieved. Global models have resolutions below 5km, and mesoscale
models significantly below 1km, down to a few tens of meters in urban areas for example.

The sub-seasonal timescales are achieved, ensembles have routinely hundreds of
members, shared between many global centres, and forecast products provide accurate
and detailed information on such things as closed water budgets over most watersheds,
wind, temperature and air quality information in urban street canyons and outwards to
the surrounding country side, finely detailed agromet information from hourly cycles to
seasonal, precise storm surges and wind damage estimates for cyclone landfall, sea state,
including rogue waves, and dangerous shore currents, telecommunications and electricity
blackouts from solar eruptions form the surface to satellites orbital heights, toxic algae
blooms , pest migrations, etc.

Most or even all this information are accessible as a public good product to all WMO
Members, and their partners, and most of this information is available either in raw
format, or directly as impact information. It is disseminated and presented in accordance
with user’s formats, and using point-to-point or, increasingly, cloud to point
communication broadband technologies. It is quality controlled, validated and have
metadata information associated, and in the case of forecast information, it is verified.
Imbedded in the design of the system is a two-way feedback real-time communication
capacity between the provider and the receiver of the data.

The system has evolved through partnership agreements that allow it to absorb or carry
information produced either by the private sector, or by other closely related
organizations to the traditional NMHSs.
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Decision 28 (CBS-16)

OPEN PROGRAMME AREA GROUP ON THE DATA-PROCESSING AND
FORECASTING SYSTEM WORKPLAN

THE COMMISSION FOR BASIC SYSTEMS,
Recalling:

(1) Resolution 11 (Cg-17) - Towards a future enhanced integrated and seamless WMO Data-
processing and Forecasting System,

(2) Decision 55 (EC-68) - Implementation of the seamless Data-processing and Forecasting
System,

(3) The decision of the Commission for Basic Systems (CBS) Management Group, at its
meeting in February 2016, to assign the responsibility of the Inter-programme Team on
Space Weather Information Systems and Services (IPT-SWelSS) to the Open Programme
Area Group on Data-processing and Forecasting Systems (OPAG-DPFS),

Noting with satisfaction that all OPAG working groups (the Implementation Coordination
Team, expert teams, task teams, and the Steering Group for the Severe Weather Forecasting
Demonstration Project) met before the sixty-eighth session of the Executive Council, to define
their workplans for the next intersessional period,

Noting further that OPAG-DPFS is comprised of the following expert teams: Operational
Weather Forecast Process and Support, Operational Prediction from Sub-seasonal to Longer-
time Scale, Emergency Response Activities, and the recently added IPT-SWelSS,

Considering that the report of the meeting of the ICT of OPAG-DPFS (ICT-DPFS) held in
Exeter, United Kingdom of Great Britain and Northern Ireland, from 23 to 27 May 2016,
consolidated key activities and milestones, including a set of recommendations to CBS,

Mindful that some of the recommendations were already addressed in Recommendations 19-
21 (CBS-16),

Decides to endorse the workplan and the adjusted recommendations of ICT-DPFS (ICT
meeting report) as provided in the annex to the present decision;

Invites technical commissions and regional associations to collaborate with OPAG-DPFS for
the realization of the objectives;

Requests the Secretary-General to facilitate the work of OPAG-DPFS experts teams.
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Annex to Decision 28 (CBS-16)

OPEN PROGRAMME AREA GROUP ON THE DATA-PROCESSING AND
FORECASTING SYSTEM KEY OBJECTIVES, MILESTONES AND
RECOMMENDATIONS TO THE COMMISSION FOR BASIC SYSTEMS AT ITS
SIXTEENTH SESSION

OPAG — DPFS Key Objectives

1. Implementation of the revised Manual of the GDPFS (WMO-No. 485)

2. Working with the Steering Group on Seamless DPFS to develop a Strategy for the future
DPFS

3. Evolution of the DPFS to facilitate implementation of impact-based forecasting and risk-
based warnings

Expert Teams Activities Milestones Recommendation to CBS-16
ET-OPSLS e Workshops on Q4, 2017 e Include in the revised Manual on
Operational Climate GDPFS, the designation criteria for
Prediction Lead Centre for Near Term Climate
e Guidelines on 2018 Prediction (already included in the
procedures for new Manual for approval, under
generating regional Decision 11 (CBS-16)
seasonal forecasts
e Implementation of 2019
sub-seasonal
forecasts
e Designation of LC- 2017
NTCP
ET-OWFPS e Verification methods e Establish a small TT (working by
for high-resolution teleconference) to develop the draft
models guestions/template, for gathering
e Use of additional information for the development of
observation types for the content of the annual report.
verification Production of annual report to be
e Calibration of model made using CPDB
output e Collaborate with CAS to develop
e Exchange of EPS capabilities for Air Quality forecasting
products and its future transition to operations.
e Implications Consideration should be given to the
throughout forecast establishment of a Task team on
chain for high- Operational Air Quality to assist with
resolution NWP the work
including data e Ensure that the Severe Weather
assimilation Forecasting Demonstration Project
¢ Implementation of (SWFDP) should continue to take a
new Manual of leading role in exploiting the
GDPFS Cascading Forecasting Process for a
e Impact-based wider range of hazards in
forecasting for land collaboration with other TCs and
transportation and projects (e.g. CIFDP, FFGS)
mega cities e Consider expanding the SWFDP
e Rolling review of user process to cover a wider range of
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requirements hazards and applications, and to
e Partnerships to move towards global coverage. This
ensure success of expansion consideration should
integrated service include a WMO Multi-Hazard Impacts
delivery Programme based on the cascading
e Impact-based forecasting process should be
forecasts and risk- considered

based warnings:
need for products,
interpretation,
communication

e Cascading forecast
process and seamless

approach

ET-ERA e Migration from fax to e Agree to the use of CPDB (Country
e-mail distribution of Profile Database) to capture NMHSs e-
RSMC products mail information that RSMCs can use

e Develop and test new to notify them for the availability of

products as well as products issued
Ensemble and e Invite Members to provide adequate
Transfer Coefficient resources (people) to facilitate the
Matrix (TCM) completion of the work related to the
methods for development of new products as well
atmospheric as of the Transfer Coefficient Matrix
transport and (TCM) methods for atmospheric
dispersion modelling transport and dispersion modelling

e Continue to develop
non-nuclear ERA

Decision 29 (CBS-16)

FURTHER IMPLEMENTATION OF THE WMO STRATEGY
FOR SERVICE DELIVERY

THE COMMISSION FOR BASIC SYSTEMS,

Mindful that delivering essential meteorological, climatological and hydrological services saves
lives and livelihoods, improves the quality of life and enhances national economies, and that
effective service delivery increases the credibility and support of National Meteorological and
Hydrological Services (NMHSs) by governments,

Recalling:
(1) Resolution 2 (Cg-17) - Implementation of the WMO Strategy for Service Delivery,

(2) Decision 42 (EC-68) - Implementation of the WMO Strategy for Service Delivery, through
which the Executive Council requested the Commission for Basic Systems (CBS) to
identify a mechanism to coordinate and guide the implementation of the Strategy as
requested by the Seventeenth World Meteorological Congress (Resolution 2 (Cg-17)) and
make proposals in this regard to the joint meeting of presidents of regional associations
and presidents of technical commissions in 2017, and to the Executive Council at its
sixty-ninth session,
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Acknowledging the urgent need for WMO to focus on and assist Members to raise the levels
of service delivery by their NMHSs,

Recognizing that while there may be differences in the particular areas of focus of different
types of services, and mindful that an important role of NMHSs is to provide forecasts,
warnings and advice for the preservation of life and property, a harmonized approach to the
accepted principles of high-quality service delivery needs to be adopted, and that in order to
provide the required assistance to Members, service delivery as a discipline should be
mainstreamed into the activities of WMO,

Recognizing further that there is a need to deliberate on how best to address requirements
related to service delivery identified by other work areas of CBS and WMO programmes in
order to provide guidance and support to Members on issues related to consistent delivery of
operational services,

Agrees that the public weather services (PWS) capabilities of Members need to be upgraded
and strengthened on a continuous basis to cope with the optimum delivery of new services,
ranging from day-to-day operations to providing guidance informing decision-makers and
policymakers on longer timescales;

Considers that collaboration with other technical commissions on establishing mechanisms
and structures that promote the fundamentals of good service delivery across all aspects of the
work of Members would greatly assist progress in this area;

Decides to endorse and to implement the workplan as provided in the annex to the present
decision as likely steps to achieve such a harmonized approach to service delivery;

Urges Members, with the support of the Secretariat, to implement the Strategy as a cross-
cutting framework and implement a quality management framework to significantly improve
the delivery of weather, climate and hydrological services, thus contributing to more effective
outcomes of their key national activities such as PWS, the Global Framework for Climate
Services, and disaster risk reduction;

Requests the Secretary-General:

(1) To facilitate and support the achievement of a WMO-wide approach to service delivery as
endorsed by CBS;

(2) In view of the enthusiastic response by those Members that have received in-country
training piloted by the PWS Programme, to support Members, especially in developing
countries and least developed countries, to improve their service delivery levels as
defined in the Strategy, through a similar in-country training approach that includes a
training mechanism to render the in-country approach scalable.

Annex to Decision 29 (CBS-16)

FURTHER IMPLEMENTATION OF THE WMO
STRATEGY FOR SERVICE DELIVERY

Workplan for the improvement of Service Delivery of Members
Mechanisms for promoting the WMO-wide improvement of Service Delivery

Role of CBS, and in particular the OPAG/PWSD
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Noting that the WMO Strategy for Service Delivery was developed in consultation with the
OPAG/PWSD, and that the mandate for CBS includes “technical guidance on basic
infrastructure to support all services” it is evident that CBS, through the OPAG/PWSD, has a
role in promoting high-quality service delivery across all areas of WMO responsibility, and not
just in Public Weather Services. It is also evident that CBS should respect the mandate of other
technical commissions in their own areas of competence, and use mechanisms such as coupled
Expert Teams to ensure appropriate coordination. Thus the achievement of a holistic WMO-
wide approach to Service Delivery at technical commission level must be via cooperation and
collaboration and should start within CBS itself. Mindful of this, CBS-16 agreed that a viable
approach to achieving progress could be as follows:

(@ As a first step establish a mechanism within CBS to address the development of a
harmonized and joined-up approach to service delivery within the OPAGs of the
Commission;

(b) Initiate and conduct informal discussions with representatives of the other technical
commissions to examine the possibilities for a concerted approach to this issue;

(©) Work with the presidents of technical commissions (PTC) to define and support a
consistent value chain across the Technical Commissions, thereby developing and
promoting WMO-wide expert guidance on Service Delivery practices;

(d) From consideration of these options, develop proposals to bring to Congress in
2019 with recommendations as to the best way forward;

(e) Proposals and recommendations on the corresponding realignment of the WMO*
Programme structure may also need to be developed and brought forward, through
the PTC, to the Executive Council for its consideration.

1 see Part Il of the CBS sixteenth session report “Review of Strategy for Integrated Service Delivery

and Supporting Integrated Systems” proposing means for more effective delivery of services related to
WMO Programmes.

Decision 30 (CBS-16)
PROVISION OF MULTI-HAZARD IMPACT-BASED FORECAST
AND WARNING SERVICES
THE COMMISSION FOR BASIC SYSTEMS,
Recalling:
(1) Resolution 2 (Cg-17) — Implementation of the WMO Strategy for Service Delivery,
(2) Resolution 5 (Cg-17) — Public Weather Services Programme,

(3) Resolution 21 (Cg-XV) — Strategy for the Enhancement of Cooperation between National
Meteorological and National Hydrological Services for Improved Flood Forecasting,

(4) Decision 5 (EC-68), through which the Executive Council requested the Commission for
Basic Systems, in coordination with other technical commissions, to initiate at its
sixteenth session (November 2016) as a matter of urgency, through its Open Programme
Area Group on Public Weather Services (OPAG-PWS), the preparation of practical
guidance materials based on the WMO Guidelines on Multi-hazard Impact-based Forecast
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and Warning Services (WMO-No. 1150) and the experience gained from the in-country
activities, for the step-by-step implementation of multi-hazard impact-based forecast and
warning services by National Meteorological and Hydrological Services (NMHSs) as a
contribution to the implementation of the WMO Strategy for Service Delivery,

Acknowledging that while much has been done by WMO to build infrastructure and improve
modelling capabilities to enhance forecast products, developments in understanding the
impacts of hazards have not always matched the improvement in technical capabilities,

Welcoming the acknowledgement by many Members of the importance of improving the
understanding of the potential impacts of high-impact and severe meteorological and
hydrological events, and that a path that identifies the various stages from weather forecasts
and warnings to multi-hazard impact-based forecasts and warnings needs to be laid out,

Recognizing that due to the complex nature of the subject, the best way to demonstrate the
steps needed to progress towards impact-based forecasts is through pilot projects and training
for implementation by Members,

Agrees that this new area of service delivery by NMHSs needs to be developed on a
sustainable and long-term country assistance basis, requiring expertise, resources, patience
and persistence, and above all willingness to collaborate and share information and know-how
by NMHSs to be built on scoping activities and lessons learnt, and to accelerate assistance to
Members on the implementation of multi-hazard impact-based forecasts and warnings;

Considers the key components in the success of impact-based forecasts and warnings as:
(1) engagement of stakeholders to establish concrete requirements; (2) integration of social
sciences throughout the end-to-end service delivery process; (3) two-way collaboration
between research, technology and science communities, and NMHSs, to ensure that user
requirements are conveyed and acted upon; and (4) recognition of the fundamental role of
partnerships in success of this new way of service delivery;

Decides:

(1) That efforts need to be enhanced for more rapid realization of impact-based forecast and
warning services through the development of a strategy for implementation of such
services;

(2) That such an implementation strategy should be WMO-wide and applicable to all activities
and programmes that have a role in generating impact-based services, with inputs from
relevant technical commissions and WMO programmes, as well as stakeholders and
development partners that share the interests and concerns of WMO in this subject;

Requests OPAG-PWS:

(1) Through its Expert Team on Impact-Based Forecasting and Risk-Based Warning, to
initiate the development of an implementation strategy describing the actionable steps in
impact-based forecast and warning services, building on the WMO Guidelines on Multi-
hazard Impact-based Forecast and Warning Services;

(2) To arrange for a review of the PWS Competency Framework to ensure that it adequately
addresses those skills required for the delivery of this new service;

Requests the Secretary-General:
(1) To continue with efforts to assist Members with the introduction of methodologies and

principles for the implementation of multi-hazard impact-based forecasts and warnings;
to ensure that calls for assistance from Members in this regard are responded to
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expeditiously and through practical implementation to scale up the projects that have
already been initiated to other countries;

(2) To facilitate the timely preparation of an implementation strategy based on the WMO
Guidelines on Multi-hazard Impact-based Forecast and Warning Services, with adequate
representation from among stakeholders, in particular disaster response and
management agencies, relevant programmes and technical commissions, and WMO
development partners with common interest and concern in this area, including the World
Bank, to be published by the end of 2017.

Decision 31 (CBS-16)

APPLICATION OF EMERGING TECHNOLOGIES IN THE
CONTEXT OF PUBLIC WEATHER SERVICES

THE COMMISSION FOR BASIC SYSTEMS,
Recalling Resolution 5 (Cg-17) - Public Weather Services Programme,

Acknowledging that due to advances in technology and communications, which have
revolutionized the way environmental information is collected, integrated, disseminated and
shared through multichannel delivery methods, posing significant challenges to National
Meteorological and Hydrological Services (NMHSs) in delivering consistent authoritative
information, the expectations of users have been raised to such levels that they anticipate
such information to be delivered to them when and where they want it, in their preferred
formats, and customized to their needs,

Recognizing that the rapid development of technologies such as sophisticated graphical
formats, the ability to integrate weather information with other spatial data leading to the need
to provide weather information in GIS-compatible formats, mobile apps, web-based services,
social networks, automated alerting systems, the Common Alerting Protocol format for warning
messages, and its integration into the World Weather Information Service and Severe Weather
Information Centre websites, affects every link in the chain that brings weather information to
the user and allows the provision of location-specific and tailored weather information for the
public, presenting challenges but also opportunities for NMHSs, particularly with respect to the
delivery of time-sensitive warning information for public safety,

Recognizing further that other new and emerging technologies such as nowcasting and
utilization of big data for monitoring and assessing impacts of severe weather through using
crowd-sourced data will have considerable implications for service provision and delivery and
will require guidance for Members on their application,

Decides that the Open Programme Area Group on Public Weather Services Delivery, working
in collaboration with other efforts within the Commission for Basic Systems (CBS), including
the CBS-led review of emerging data issues, and cognisant of related efforts within the
Executive Council, will consider and integrate the rapid and efficient application of new and
emerging science and technology to improve service delivery in order to meet emerging
demands for new products and services in accordance with the WMO Strategic Plan, the
thematic areas identified above, and other needs which may yet emerge;

Calls on Members to embrace opportunities offered by new and emerging technologies so as
to enable their NMHSs to provide the best possible consistent and authoritative weather
information and services to users;
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Urges Members to integrate improved science, new technologies and applications to expand
decision support services;

Requests the Secretary-General to support the coordination of the efforts of Members in
applying these technologies in order to stay agile and to evolve as new technologies mature
and older technologies are replaced.

Decision 32 (CBS-16)

ASSESSMENT OF SOCIAL AND ECONOMIC BENEFITS OF
METEOROLOGICAL AND HYDROLOGICAL SERVICES

THE COMMISSION FOR BASIC SYSTEMS,
Recalling:
(1) Resolution 5 (Cg-17) - Public Weather Services Programme,

(2) Decision 85 (EC-68) - Preparations for an international conference on the socioeconomic
benefits of National Meteorological and Hydrological Services - through which the
Executive Council endorsed the approach of WMO to organize an international conference
on socioeconomic benefits of meteorological and hydrological services as a substantive,
focused, time- and cost-efficient, and results-oriented event,

Recognizing that many Members are still in urgent need of:

(1) A clearer demonstration of the necessity of continued support for the observational and
data processing infrastructure, and their capacity to provide essential public information,
forecast and warning services to their national communities,

(2) More rigorous and widely understood demonstration of the socioeconomic benefits of the
services they provide to governments, public and private sectors,

(3) A more systematic basis for prioritizing the use of available funding for infrastructure and
service development and improvement,

Noting that a multi-stakeholder conference will bring together government policymakers and
political leaders, scientists, including those from social sciences, National Meteorological and
Hydrological Services, United Nations partners, development agencies, economists, urban
management, private sector investors, users and other stakeholders, to explore how to scale
up investment and innovation in weather, climate and hydrological knowledge in order to
tackle immediate risks and inform long-term plans and investments,

Noting also the aims and objectives of the conference as endorsed by the Executive Council
and provided in the annex to the present decision,

Noting further that the venue of the conference has yet to be identified and that the
Executive Council encouraged Members to consider hosting the event in either late 2017 or
2018,

Invites Members of the Commission for Basic Services to actively participate in and contribute
to the conference through providing case studies and research that they have undertaken in
determining the social and economic benefits of their services to users.
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Annex to Decision 32 (CBS-16)

INTERNATIONAL CONFERENCE ON THE SOCIOECONOMIC BENEFITS OF
NATIONAL METEOROLOGICAL AND HYDROLOGICAL SERVICES

WEATHER CLIMATE WATER

WORLD
METEOROLOGICAL
ORGANIZATION

INVESTING TODAY FOR THE FUTURE WE WANT: LEVERAGING
THE BENEFITS OF WEATHER AND CLIMATE SERVICES

Venue and Date to Be Determined

Overview

Weather and climate services* have never been more in
demand to protect people, planet and prosperity. Society,
technology and the global environment are changing at
a remarkable speed, generating new challenges and new
opportunities. Shifting climate conditions, accelerating
urbanization, rising expectations for safety and security,
and a greater need for resilience now require more
and better weather, climate, hydrological and related
environmental information for effective risk-informed
decision-making.The private sector isincreasingly playing
arole. At the same time, however, meeting the growing
demand is complicated, and public budgets are under
pressure.

These overarching challenges and opportunities helped
fuel the 2030 Agenda for Sustainable Development,
the Sendai Framework for Disaster Risk Reduction and
the 2015 Paris Agreement on climate change. These
agreements will serve as the centrepiece for national
and international policymaking over the next 15 years.

Looking forward, demand will only grow. Weather and
climate services supplied by National Meteorological
and Hydrological Services (NMHSs) and other institu-
tions have a critical role to play in the decades ahead in

assisting countries to successfully pursue the Sustainable
Development Goals, as well as myriad other priorities.
These services will be ever more important to support
sustainable growth, to save lives and to promote human
well-being on a daily basis and in a cost-effective manner.
Studies show that investments in NMHSs infrastructure
deliver benefits in the order of 10 to 1.

How, in our rapidly evolving world, can weather and
climate service providers best continue to aid countries
to manage risk and maximize opportunity?Where, how
and when are investments needed to most efficiently
realize service benefits?

In response to these developments and questions,
WMO and its partners are convening a conference to
bring together national, regional and global leaders,
stakeholders and experts to discuss how best to leverage
the benefits of weather and climate services to address
today’s and tomorrow’s most pressing needs. Sessions
will draw on experts from cross-cutting fields such as
disaster risk reduction, urban management, climate
adaptation and mitigation, and other sectors to look at
how weather and climate services can effectively help
us reach global goals for food security, public health,
sustainable water management, affordable and clean
energy and sustainable urbanization.

*Weather, climate, hydrological, marine and other related environmental services

P
A
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Purpose
The conference will:

¢ Increase our understanding of how weather and
climate services empower countries to address
today’s most pressing needs

¢ Create a shared vision of the path forward for
delivering high-quality, value-added weather
and climate services that help countries manage
multiple risks and maximize key opportunities,
today and tomorrow, through:

o impact-based decision support
services

o cutting-edge science and
technology

o multi-hazard early warning systems

o innovative and sustained climate
services

o gendersensitive services
e |dentify priorities for investment
¢ Build multi-stakeholder partnerships to develop
the needed products and services
Participants
The Conference will bring together policymakers and
political leaders from community, national and regional
levels, along with other stakeholders such as natural and

social scientists, UN partners, development agencies,
civil society, business and diverse users.

History

This conference will build on the results of the 2007 Inter-
national Conference on Secure and Sustainable Living:
Social and Economic Benefits of Weather, Climate and
Water Services in Madrid, Spain. The outcomes of that
event, the Madrid Conference Statement as well as the
Madrid Action Plan, have served for the pastdecade as a
comprehensive strategy for enhancing the applications
and benefits of meteorological and hydrological services
around the world. The Statement and Action Plan have
guided the efforts of NMHSs to enhance their capacity
to respond to the changing needs of society, increasing
the utility of services provided to a broad spectrum
of users. Case studies and research documenting the
benefits of hydrometeorological services can be found in
the 2015 WMO/World Bank publication Valuing Weather
and Climate: Economic Assessment of Meteorological
and Hydrological Services (WMO-No. 1153).

Other efforts that will inform the upcoming conference
include two recent major works. The first, the 2014 WMO
Strategy for Service Delivery and its Implementation
Plan (WMO-No. 1129), focuses on achieving excellence
in the provision and delivery of services. The second,
the 2015 WMO Guidelines on Multi-hazard Impact-
based Forecast and Warning Services (WMO-No. 1150,
provides guidance and assistance to NMHSs and their
key stakeholders on the design and implementation
of a system to inform them of the actual impacts of
meteorological and hydrological hazards.

Contributions

WMO is open to financial and in-kind contributions in
support of the conference.

For more information, please contact: World Meteorological Organization
7 bis, avenue de la Paix — P.O. Box 2300 - CH 1211 Geneva 2 - Switzerland

Communication and Public Affairs Office

Tel.: +41 (0) 22 730 83 14/15 - Fax: +41 (0) 22 730 80 27 - E-mail: cpa@wmo.int - public.wmo.int
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Decision 33 (CBS-16)

EXPERT TEAMS OF THE COMMISSION FOR BASIC SYSTEMS

THE COMMISSION FOR BASIC SYSTEMS,

Having considered the work required by the Commission for Basic Systems (CBS) during the
period 2016-2020,

Noting:
(1) New or changed priorities for the work by CBS may arise during the period 2016-2020,

(2) During the period 2012-2016, its teams had made increasing and effective use of
collaboration tools including tele- and video-conferencing,

(3) Regulation 33 of the WMO General Regulations (2015 edition),

(4) That disaster risk reduction activities need close coordination between the open
programme area groups (OPAGs) and between CBS and other constituent bodies,

Decides:

(1) To establish the expert teams with the terms of reference listed in Annex 1 to the present
decision;

(2) In order to assist the CBS coordinator on disaster risk reduction to establish the
coordination team with the terms of reference listed in Annex 2 to the present decision;

(3) That the leadership of the expert teams be as listed in Annex 3 to the present decision;

(4) That the expert teams may, at the discretion of their chairperson, organize their work
using task teams drawn from a subset of their members to address specific topics;

(5) That chairpersons of CBS OPAGs may, with the endorsement of the president of CBS,
establish task teams of limited duration to address specific aspects of the work plan of
their OPAG that cannot be delivered by the expert team;

(6) That the CBS Management Group may change the terms of reference of the expert teams,
disband expert teams and form new expert teams as required to deliver the work of CBS;

(7) That the membership of expert teams should be drawn from experts nominated by
Members and cooperating international organizations;

(8) That nominated experts may be invited to join any team;

Decides that the CBS Management Group Task Team on Migration of Upper-air Reports to
Table-driven Code Forms with the terms of reference and membership listed in Annex 4 to the
present decision should continue to work by correspondence until it has presented its
recommendations to the CBS Management Group;

Requests its Management Group to manage the CBS expert teams to meet the needs of the
work of CBS, adjusting the number of teams, their terms of reference and their leadership and
membership as required;
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Requests its expert teams:
(1) To present their work plans to the CBS Management Group for endorsement;

(2) To organize their work to be efficient, effective and economic, making use of
collaborative working tools and tele- or video-conferencing whenever feasible;

Invites cooperating international organizations to contribute to the work of CBS that impacts
on their areas of operation;

Urges Members to make experts available to support the work of CBS.

Annex 1 to Decision 33 (CBS-16)

TERMS OF REFERENCE FOR EXPERT TEAMS OF THE
COMMISSION FOR BASIC SYSTEMS

Open Programme Area Group on Integrated Observing Systems
Implementation—Coordination Team on Integrated Observing Systems (ICT-10S)

(a) Contribute to the implementation of the WMO Integrated Global Observing System
(WIGOS), in response to WMO Strategic Planning, and guidance from CBS, ICG-WIGOS
and in coordination with other relevant WMO Programmes and TCs and provide relevant
advice and support to the president of CBS;

(b) Coordinate the work of the OPAG-IOS Expert Teams, Inter-Programme Expert Teams,
Steering Groups and Coordinators, provide advice to the work of these groups and report
on results to the Commission for Basic Systems; in particular with regard to the Capacity
Development Strategy and the WMO Programme for the Least Developed Countries;

(c) In cooperation with CIMO, give guidance to the CIMO IPET on Operational Weather Radar;

(d) Monitor, report and make recommendations regarding the development of the composite
observing systems under WIGOS and their capability to meet the requirements of all
relevant WMO and co-sponsored programmes; and contribute to the WIGOS priority
areas of the pre-operational phase;

(e) Review deficiencies in coverage and performance, including cost-effectiveness, of the
existing GOS; make proposals to improve the availability and coverage of data to meet
stated requirements; monitor and report on progress in the evolution of the GOS;
coordinate with the GCOS implementation activities;

(f) Coordinate and consolidate the development of standardized high quality observing
practices and prepare related recommendations;

(g) Coordinate and assess impact studies and provide recommendations and guidance on the
evolution of global and regional observing networks;

(h) Oversee and review the development and operation of OSCAR to ensure that it meets the
needs of WIGOS;

(i) Contribute to strengthening the collaboration between CBS and the regional associations
by increasing engagement with regional experts;
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(j) To coordinate, as needed, CBS observations implementation aspects of the GEOSS
Implementation Plan and report to the Management Group on activities that can
contribute to the development and implementation of GEOSS.

OPAG-10S Inter-Programme Expert Team on Observing System Design and Evolution
(IPET-OSDE)

(a) Under the direction of the Chairperson of the OPAG-I0S, undertake tasks and provide
advice on and support for the implementation of the WIGOS framework and the priority
activities of the WIGOS pre-operational phase; in particular:

(i) Review and report on the observational data requirements of application areas
within the scope of WIGOS;

(i) Review and report on the capability of both surface-based and space-based
systems that are components or candidate components of the evolving observing
systems within the scope of WIGOS;

(iii) Carry out the rolling requirements review of application areas leading to Statements
of Guidance concerning the extent to which present and planned observing systems
meet user requirements for observations;

(iv) Review the implications of the Statements of Guidance concerning the strengths
and deficiencies in the existing observing systems and evaluate the capabilities of
new observing systems and possibilities for improvements and efficiencies;

(v) Carry out impact studies of real and hypothetical changes to observing systems
with the assistance of NWP centres;

(vi) Monitor and report progress against the Implementation Plan for Evolution of Global
Observing Systems, based on the “Vision for the GOS in 2025”; identify new actions
as necessary, taking into account developments within WIGQOS;

(vii) Support ICG-WIGOS in the preparation of a “Vision for the observing system
components of WIGOS in 2040”;

(viii) Contribute to further elaboration of WIGOS guidance regarding observing network
design;

(ix) Promote activities which enhance progress against the Implementation Plan for
Evolution of Global Observing Systems;

(x) Oversee and review the following aspects of the development and operation of
OSCAR so that it meets the needs of WIGOS and in particular:

(1) Define and maintain the functional requirements for the tools required to
support the Rolling Review of Requirements process;

(2) Review the content of OSCAR required to support the Rolling Review of
Requirements process, including the observational requirements for
application areas, and take prompt action to remedy deficiencies that are
identified;

(b) Prepare documents to assist Members, technical commissions, and regional associations,
summarizing the results from the above activities;

(c) Provide advice and support to the chairperson of OPAG-I0S, and report on all activities
relevant to its Terms of Reference.

Expert Team on Aircraft Based Observing Systems (ET-ABO)

(a) Under the direction of the chairperson of the OPAG-I0S, undertake tasks and provide
advice on and support for the implementation of the WIGOS framework and the priority
activities of the WIGOS pre-operational phase;
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(b)

(c)

(d)

(e)

(f)

(9)

(h)
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In collaboration with the CIMO Expert Team on Aircraft-based Observations, manage and
coordinate the Aircraft Based Observations (ABO) programme, including the development
and implementation of the ET-ABO workplan and the budget for the corresponding
expenditure of the AMDAR Trust Fund in line with its Terms of Reference;

Provide technical and scientific resources in support of further development of the Aircraft
Based Observing System and assist in ABO training and outreach activities, and
contribute to the CIMO ET-AO activities;

Oversee and assist in the maintenance, enhancement and optimization of the Aircraft
Based Observing System, including the AMDAR observing system, in line with the
requirements of Members and the recommendations and actions of the EGOS-IP;

Coordinate the development and maintenance of the ABO quality monitoring system as a
component of the WIGOS Data Quality Monitoring System;

Oversee the development and review of OSCAR so that it meets the needs of WIGOS for
information concerning aircraft-based observing capabilities;

Coordinate with and report to the work groups of CBS and other technical commissions
as appropriate and relevant to the ET-ABO workplan and as directed by the chairperson
of the OPAG-IOS;

Provide advice and support to the chairperson of OPAG-I0S, and report on all activities
relevant to its Terms of Reference.

Steering Group on Radio-frequency Coordination (SG-RFC)

(a)

(b)

(c)

(d)

(e)

(f)

Under the direction of the chairperson of the OPAG-I0S, undertake tasks and provide
advice on and support for the implementation of the WIGOS framework and the priority
activities of the WIGOS pre-operational phase;

Review allocations of radio frequency bands and frequency assignments of systems and
applications for meteorological activities including their operational requirements
(telecommunications, instruments, sensors, etc.) and research purposes, in close
coordination with other technical commissions, especially CIMO, and the CBS/OPAG-ISS;

Coordinate with WMO Members, with the assistance of the WMO Secretariat, to:

(i) Ensure the availability of radio-frequency spectrum to meteorological and other
environment monitoring radiocommunication services;

(i) Ensure the proper notification and registration of frequency assignments used for
meteorological purpose;

(iii) Identify the future use of the radio-frequency spectrum for meteorological purpose;

Keep abreast of the activities of the Radiocommunication Sector of the International
Telecommunication Union (ITU-R), and in particular of the Radiocommunication Study
Groups, on radio frequency matters pertaining to meteorological activities, and represent
WMO in ITU-R work;

Prepare and coordinate proposals and advice to WMO Members on radio regulation
matters pertaining to meteorological activities in ITU Radiocommunication Study Groups,
radiocommunication Assemblies (RA), World Radiocommunication Conferences (WRC)
and related global and regional preparatory meetings;

Facilitate the cooperation among WMO Members for the use of frequency bands allocated
to meteorological and environment monitoring radiocommunication services with respect
to:

(i) Coordination of radio-frequency spectrum use and frequency assignments between
countries;
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(h)

()

(3
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(i) Sharing the same frequency bands between various radiocommunication services;

Facilitate the coordination of WMO frequency use activities with other international
organizations which address radio spectrum management issues, including specialized
organizations (e.g. CGMS, the Space Frequency Coordination Group (SFCG)) and regional
telecommunication organizations, such as the European Conference of Postal and
Telecommunications Administrations (CEPT), the Inter-American Telecommunication
Commission (CITEL), the Asia-Pacific Telecommunity (APT), the Regional Commonwealth
in the Field of Communications (RCC); the African Telecommunication Union (ATU), and
the Arab Spectrum Management Group (ASMG);

Assist WMO Members, upon request, on issues related to the assignment of frequency
bands to radiocommunication systems;

Increase the understanding of the role of NMHSs in radio frequency coordination and the
importance of the close collaboration with the ITU Radiocommunication Sector (ITU-R)
and the Telecommunication Development Sector (ITU-D) in the accomplishment of the
WMO priority activities, and in particular review and propose updates to the WMO Guide
to Participation in Radio Frequency Coordination (WMO-No. 1159), and the WMO/ITU
Handbook on the “Use of radio spectrum for meteorology: weather, water and climate
monitoring and prediction”;

Provide advice and support to the chairperson of OPAG-I0S, and report on all activities
relevant to its Terms of Reference.

Expert Team on Surface-based Observing Systems (ET-SBO)

(a)

(b)

()

(d)

(e)
()

(9)

(h)

Under the direction of the chairperson of the OPAG-I0S, undertake tasks and provide
advice on and support for the implementation of the WIGOS framework and the priority
activities of the WIGOS pre-operational phase;

Develop and update relevant elements of the WIGOS Regulatory and Guidance materials,
including the Manual and the Guide to the GOS and incorporating WIGOS data quality
monitoring system recommendations;

Monitor and assess the status of operational and planned surface-based observing
systems and advise how Members could submit related information in OSCAR/Surface;

In collaboration with IPET-OSDE, assess the contribution of current and planned SBO
systems to meeting user requirements for all Application Areas;

Contribute to the delivery of those EGOS-IP actions identified as priorities by OPAG-I0S;

Monitor the status of operational networks of SBO systems, promote best practice among
WMO Members and provide advice on operational matters;

Oversee the development and review of OSCAR so that it meets the needs of WIGOS for
information concerning surface-based observing capabilities;

Provide advice and support to the chairperson of OPAG-10S, and report on all activities
relevant to its Terms of Reference.

Coordinator on Marine Observing Systems (C-MAR)

(@)

(b)

()

Under the direction of the chairperson of the OPAG-IOS, undertake tasks and provide
advice on and support for the implementation of the WIGOS framework and the priority
activities of the WIGOS pre-operational phase;

Collect information on the status of marine (i.e. marine meteorological and
oceanographic) observations from the JCOMM approved sources;

Liaise with appropriate JCOMM Expert Teams, Groups, Observation Panels (DBCP, SOT,
GLOSS), and associated Programmes (Argo, IOCCP, OceanSITES) to ensure that the
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actions from the EGOS-IP are being addressed and that JCOMM Implementation Goals
are being considered by the OPAG-IOS;

(d) Liaise with the Rolling Review of Requirements point of contact for Ocean Applications
concerning user requirements and gap analysis;

(e) Keep abreast of developments in marine observing systems and advise the chairperson
of ICT-1I0S on coordinated assessment and implementation developments;

(f) Oversee the development and review of OSCAR so that it meets the needs of WIGOS for
information concerning marine meteorological and oceanographic observing systems
capabilities;

(g) Provide advice and support to the chairpersons of OPAG-IOS and IPET-OSDE, and report
on all activities relevant to their Terms of Reference.

Coordinators on scientific evaluation of impact studies undertaken by NWP centres

(C-SEIS)

(a) Under the direction of the chairperson of the OPAG-10S, undertake tasks and provide
advice on and support for the implementation of the WIGOS framework and the priority
activities of the WIGOS pre-operational phase;

(b) Prepare and maintain reviews of OSEs, OSSEs and other observational data impact
studies undertaken by various NWP centres around the globe and provide information for
consideration by the OPAG-IOS;

(c) Organize regular workshops on the Impact of Various Observing Systems on Numerical
Weather Prediction and chair the organizing committee;

(d) Provide input to the ICT-IOS and the IPET-OSDE relevant for the evolution of the WIGOS
observing system components;

(e) Provide advice and support to the chairperson of OPAG-I0S, and report on all activities

relevant to its Terms of Reference.

Expert Team on Satellite Systems (ET-SAT)

(a)

(b)

(c)

(d)

(e)

(f)

Under the direction of the chairperson of the OPAG-10S, undertake tasks and provide
advice on and support for the implementation of the WIGOS framework and the priority
activities of the WIGOS pre-operational phase;

Assess and document, in the framework of the WMO Rolling Review of Requirements, the
actual and planned capabilities of operational and R&D satellites constituting the space-
based component of WIGOS and their adequacy to meet the WMO requirements for
satellite data and products. This will be achieved in considering the information provided
by participating agencies as well as the outcome of the Coordination Group for
Meteorological Satellites (CGMS) and the Committee on Earth Observation Satellites
(CEOQS), including, for example, the progress of CEOS constellations. The feedback from
WMO should be communicated to CGMS and CEOS;

Provide technical advice with respect to both operational and R&D environmental
satellites to assist in the implementation of integrated WMO-coordinated observing
systems;

Assess progress of R&D and demonstration satellite systems, and identify opportunities
and/or problem areas concerning satellite technology and plans;

Oversee the development and review of OSCAR so that it meets the needs of WIGOS for
information concerning space-based observing systems capabilities for both
programmatic and technical aspects of the systems;

Coordinate with IPET-SUP and other relevant teams on satellite related matters;
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Provide advice and support to the chairperson of OPAG-I0S, and report on all activities
relevant to its Terms of Reference.

Inter-Programme Expert Team on Satellite Utilization and Products (IPET-SUP)

(a)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

(1)

(1

(k)

(M

(m)

Under the direction of the chairperson of the OPAG-I0S, undertake tasks and provide
advice on and support for the implementation of the WIGOS framework and the priority
activities of the WIGOS pre-operational phase;

Monitor the progress of satellite data availability and use by WMO Members, related
issues and expectations, with the aim to publish findings and recommendations in a WMO
document;

Coordinate with ET-SAT and IPET-OSDE on the evolution of the space-based component
of Global Observing Systems;

Initiate and promote activities to improve the availability of operational and R&D satellite
data according to user needs, monitor these activities in close coordination with the
relevant working groups, regional associations and with WIS activities;

Review present and future R&D satellite data and products including their availability and
potential applications, and provide advice with a view to increased utilization by WMO
Members;

Review, and assist in addressing, the needs of WMO Members and regional associations
for information regarding satellite capabilities and in particular access to and utilization of
satellite data and products;

Promote development and harmonization of satellite data and products responding to
WMO Members’ needs, and develop and update relevant elements of the WIGOS
Regulatory and Guidance materials, including the Manual and the Guide to the GOS, and
the WIGOS Data Quality Monitoring System;

Keep under review the needs of WMO Members for training in satellite meteorology and
related fields, and engage with the Management Group of the Virtual Laboratory for
Education and Training in Satellite Meteorology (VLab) to address these needs, towards
full utilization of satellite data from operational and R&D satellites, in accordance with the
2015-2019 Virtual Laboratory Training Strategy;

Holding joint and/or overlapping meetings with ET-SAT as appropriate, to facilitate
interaction between users and providers of satellite systems, data and products;

Coordinate with ET-SAT with a view to making recommendations and receiving input on
matters, such as the exchange, management, and archiving of satellite data and
products, radio frequency utilization, as well as education and training and other
appropriate capacity-building measures related to the use of satellite data in all WMO
Programmes, including support to resource mobilization activities;

Oversee the development and review of OSCAR so that it meets the needs of WIGOS for
information concerning user assessments of space-based observing systems capabilities;

Coordinate with WMO technical commissions and Programmes, including co-sponsored
programmes, activities related to satellite utilization and products, through ex-officio
membership on the Team;

Provide advice and support to the chairperson of OPAG-I0OS, and report on all activities
relevant to its Terms of Reference.

Inter-Programme Expert Team on Operational Weather Radars (IPET-OWR)

Note: the Terms of Reference for IPET-OWR were approved in Decision 35 (EC-68).

Within the WIGOS framework, under the governance of CIMO and the joint guidance of CIMO
and CBS, act as the WMO primary working group on operational weather radars (S, C and X
band) with responsibility to:
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(a)

(b)

(c)
(d)
(e)

(f)

(9)

(h)
(1)
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Develop and propose regulatory and guidance material on:

(i) Standardization of, and regulations and guidance on, systems requirements and
specifications, quality control, maintenance and operation, data processing
algorithms, data products and data quality monitoring, weather radar composites,
and scanning strategies;

(i) Response to requirements of data users;
(iii) Training and capacity development;

Contribute to development of methods, models and formats for the international
exchange of weather radar data and metadata;

Provide advice on network design;
Provide guidance on radio-frequency allocation and protection;

Review and report on potential operational developing and emerging weather radar
research and technologies;

Collaborate with other international and regional organizations on relevant matters,
particularly including international standards organizations and research bodies and
associations;

Collaborate with and respond to the requests of WMO constituent bodies, as appropriate;
Develop and document proposals for the activities of the Inter-Programme Expert Team;

Report on issues, activities and progress to CIMO and CBS.

Open Programme Area Group on Information Systems and Services

Implementation Coordination Team for Information Systems and Services (ICT-1SS)

(a)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

Assess the implementation aspects at regional and global levels, including sustainability
and necessary capacity-building, of the recommendations and proposals developed by
the ISS teams;

Review and consolidate the recommendations and proposals developed by the ISS teams
with a view to their submission to CBS;

Monitor, assess and take follow-up action on ISS requirements emerging from WMO
Programmes and other international programmes/projects supported by WMO, including
cross-cutting activities such as GFCS, WIGOS and DRR;

Identify matters requiring the consideration of the OPAG on ISS and develop proposals
for tasks and organization of activities;

Advise the technical commissions on information management and data communications
issues, especially in respect of the WIS and collaborate with technical commissions to
develop and document appropriate standards and practices in information management;

Provide guidance for the ISS teams on requirements and priorities for development of the
WIS;

Develop and maintain a strategic plan for the evolution of the WIS and explore and
extend WIS functionality to build on new technology and applications to meet the needs
of WMO Programmes;

Coordinate the work of the OPAG-ISS related to the implementation and evolution
aspects of GEO and ICAO infrastructure, including maintenance of interoperability with
GEOSS and SWIM to the benefit of Members;
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Develop and maintain procedures for addressing security and incident management
events with in WIS.

Expert Team on WIS Centres (ET-WISC)

(@)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

()

6))

(k)

()

Review and further develop the technical and operational specifications for the
components and interfaces of WIS Centres; develop criteria for interoperability,
certification and service quality management of WIS Centres;

Maintain guidance and management procedures for the CBS demonstration and
assessment capabilities of candidate GISC and DCPC centres in the framework of the
GISC/DCPC demonstration procedure described in the Manual on WIS;

Review and develop the Manual on WIS (WMO-No. 1060), the Guide to WIS
(WMO-No. 1061) and associated informal guidance to better meet the needs of Members;

Maintain WIS competencies related to WIS centre operations and associated training and
learning guides; facilitate training on WIS by GISCs and Regional Training Centres;

Review, further develop and oversee routine WIS monitoring activities, including those
aspects of monitoring relating to the effectiveness of information exchange on behalf of
the WWW and other Programmes, and take action to address issues that are identified by
monitoring and auditing;

Review, develop and coordinate recommended practices and guidance on access to, and
management of, operational information related to exchange of information through the
WIS;

Foster collaboration among WIS centres;

Advise the technical commissions, regional associations and partner organizations on
roles, responsibilities and implementation of WIS centres;

Monitor and explore evolving new service monitoring and user management technologies
with the aim of improving the efficient operation and usability of WIS;

Raise awareness of Members of the opportunities and risks associated with new service
monitoring and user management technologies;

Identify implementation and operational issues requiring the urgent consideration of the
OPAG on ISS;

Contribute to the implementation and evolution aspects of GEO and ICAO infrastructure,
including maintenance of interoperability with GEOSS and SWIM to the benefit of
Members.

Expert Team on Centre Audit/Certification (ET-CAC)

(a)

(b)

()

Operate the procedures for technical endorsement of WIS Centres and advise CBS on
centres’ level of technical compliance with standards and procedures:

(i) Validate and monitor the conformance of WIS Centres’ interfaces to the agreed
specifications and practices;

(i) Coordinate and organize demonstrations of capabilities of candidate WIS centres as
required, including onsite audits of GISCs;

Make recommendations to ICT-ISS regarding continuous improvement of the procedures
for certification and periodic assessment of WIS centres;

Advise ICT-ISS on systematic issues identified during certification and assessment
activities.
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Inter-Programme Expert Team on Codes Maintenance (IPET-CM) (was IPET-DRMM)

(a)

(b)

(©)

(d)

(e)

()

(9)

(h)

()
(3

(k)

(M

(m)

Review and maintain the Table-driven Code Forms by defining descriptors, common
sequences, data templates and the regulations supporting these, including data
representation of regional practices, so they meet the requirements of all Members, WMO
Programmes and other concerned international organizations, such as ICAO;

Raise awareness of Members of the opportunities and risks associated with new
technologies;

Review and update guidance to Members and technical commissions on data
representation, including national practices, and invite, coordinate and assist Members to
validate modified or new data representations;

Review, develop and update the Manual on Codes (WMO-No. 306), the code tables in the
Manual on WIGOS (WMO-No. 1160) and associated reference and guidance material as
required, and publish these in suitable electronic formats for human and automated use
including codes.wmo.int;

Review and develop procedures and guidance to enable the interoperability of metadata
and data between WMO standards and formats used within other communities, such as
NetCDF, using the WMO Logical Data Model as a tool to achieve this;

Monitor conformance of data exchanged within the WIS and metadata records published
to the WIS DAR catalogue with WMO data representation standards for utility and
conformance with the guidance and WMO Core Metadata Profile, and develop action plans,
including capacity-building, to address issues identified by monitoring;

Review and update the procedures used to maintain WMO data representations, taking
into account opportunities presented by the WMO Logical Data Model;

Monitor progress towards, and coordinate actions to implement, migration to Table-
driven Codes Forms;

Identify implementation issues requiring the urgent consideration of the OPAG on ISS;

Review and maintain the data designators in abbreviated headings in the Manual on the
GTS (WMO-No. 386);

Review and maintain the Graphical Representation of Data, Analyses and Forecasts in the
attachment to Manual on Codes in cooperation with OPAG-DPFS;

Assist the WIGOS Data Quality Monitoring System (WDQMS) in understanding and
dealing with erroneous BUFR messages as and when they are identified by WDQMS;

Contribute to the maintenance of WIS competencies related to use of codes and
associated training and learning guides and facilitate training.

Inter-Programme Expert team on Data Representation Development (IPET-DD) (was
IPET-MDRD)

(a)

(b)

()

Review and further develop the WMO Core Metadata Profile, model driven code forms
and WMO standards for metadata and data exchange to meet the needs of Members,
WIS, WMO Programmes and cooperating organizations such as ICAO;

Contribute to the review of and recommend updates to the Part D of the Manual on
Codes (WMO-No. 306) and the Manual on the WMO Information System (WMO-No. 1060)
and associated reference and guidance material as required, publishing these in suitable
electronic forms for human and automated use including codes.wmo.int;

Facilitate proposals to standards development organizations, such as ISO TC 211 and
OGC, changes to their respective standards that are required to meet the needs of WIS;
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(f)
(9)

(h)

(i)
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Advise Members, technical commissions and ICG-WIGOS on WIS Discovery Metadata, the
model driven code forms and associated application schema and data interoperability
issues;

Monitor metadata quality within the WIS DAR Catalogue and take follow-up action to
address systematic issues identified;

Identify implementation issues requiring the urgent consideration of the OPAG on ISS;

Monitor and explore evolving data exchange and discovery technologies with the aim of
improving the efficient operation and usability of WIS;

Raise awareness of Members of the opportunities and risks associated with new data
exchange and discovery technologies;

Contribute to the maintenance of WIS competencies related to use of metadata and new
model based data representation and associated training and learning guides and
facilitate training.

Expert Team on Communication Techniques and Systems (ET-CTS)

(a)

(b)

(c)
(d)

(e)

(f)

(9)

(h)

(i)

6))

(k)

(M

Maintain and develop recommended practices and technical guidance material for data
communication techniques and procedures for use in the WIS, with a view to ensuring
efficient and safe operations of information systems, and inform members of recent
developments in standards bodies, in particular W3C, IETF, ITU and ISO;

Review and further develop the organization and design principles for the WIS data
communication and access structure, and coordinate related pilot and implementation
projects

Contribute to the development and maintenance of networks-related WIS monitoring;

Review and amend as required the telecommunications components of the Manual on
WIS (WMO-No. 1060), the Manual on the GTS (WMO-No. 386) including the General File
Naming Convention, their associated Guides and other guidance material;

Provide guidance on the technical, operational, security, administrative and contractual
aspects of data communications services for WIS implementation at national, regional
and global levels, including among others satellite telecommunications, managed data
communications network services, cloud services and the Internet and coordinating
cooperation with other organizations where appropriate to obtain operational benefits;

Review and further develop guidance and practices for planning, implementation and
operation of data collection systems for observing systems for NMHSs, including
interfaces with observation platforms, methods and data communications protocols;

Monitor the effectiveness of data exchange on the WIS in relation to the expected
standards, and take follow-up action, including capacity-building activities,