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AGENDA ITEM 4:	TECHNICAL STRATEGIES SUPPORTING LONG-TERM GOALS
AGENDA ITEM 4.2:	Earth system observations and predictions
Amendments to the Manual on the Global Data-processing and Forecasting System (WMO-No. 485) in alignment with WMO Unified Data Policy

	SUMMARY

	Document presented by: President of the Commission for Observation, Infrastructure and Information Systems (INFCOM)
Strategic objective 2020–2023: 2.3 Enable access and use of numerical analysis and Earth system prediction products at all temporal and spatial scales from the WMO seamless Global Data-processing and Forecasting System
Financial and administrative implications: within the parameters of the Strategic and Operational Plans 2020–2023, will be reflected in the Strategic and Operational Plans 2024–2027
Key implementers: INFCOM and Members hosting RSMCs, in consultation with SERCOM
Time frame: 2023–2027
Action expected: review and approve the proposed draft resolution





GENERAL CONSIDERATIONS
Introduction
1. The World Meteorological Congress adopted the WMO Unified Policy for the International Exchange of Earth System Data at its extraordinary session in 2021 (Resolution 1 (Cg-Ext(2021))). The resolution specifies that core data products are defined in the Manual on the Global Data-processing and Forecasting System (WMO-No. 485).
2. As a result, the following amendments to the Manual are proposed:
(a) To redefine the mandatory products from the following four types of RSMCs as core data, as a first step:
(i) RSMCs conducting global deterministic and ensemble Numerical Weather Prediction (NWP); 
(ii) RSMCs conducting global numerical sub-seasonal forecasts and long-range prediction; and
(b) To remove the password protection currently required to access the data from the Lead Centre conducting coordination of annual to decadal climate prediction.
3. Together with the amendment to the Manual on the Global Data-processing and Forecasting System (GDPFS) (WMO-No. 485) approved by the Executive Council at its seventy-sixth session through Resolution 30 (EC-76), all amendments, except those relevant to Centre designation, will be effective from 1 March 2024 as per Regulation 100 (a) of the General Regulations, Basic Documents (WMO-No. 15). 
4. The amendments relevant to Centre designation as approved by EC-76 will be effective from 15 September 2023. The draft resolution adopted as the annex of Recommendation 24 (INFCOM-2) has been revised accordingly.
5. Responding to requests from Members for access to higher-resolution NWP data, a new set of guidelines on high-resolution NWP was developed. Following the guidance from the Commission for Observation, Infrastructure and Information Systems (INFCOM), the INFCOM Management Group approved the final draft text of the Guidelines at its meeting (20 to 24 March 2023, Geneva, Switzerland). The Guidelines are planned to be published before Cg-19.
Expected action
6. [bookmark: _Ref108012355]Based on the above, the Commission Congress may wish to adopt draft resolution 4.2(7)/1 (Cg-19) along the following lines.


DRAFT RESOLUTION
Draft Resolution 4.2(7)/1 (Cg-19)
Amendments to the Manual on the Global Data-processing and 
Forecasting System (WMO-No. 485) in alignment with 
WMO Unified Data Policy Resolution
THE WORLD METEOROLOGICAL CONGRESS,
Recalling:
(1)	Decision 57 (EC-68) – Strategy to assist Members in improving their use of high-resolution numerical weather prediction (NWP) and implementing limited-area NWP systems,
(2)	Resolution 18 (EC-69) – Revised Manual on the Global Data-processing and Forecasting System (WMO-No. 485),
(3)	Resolution 1 (Cg-Ext(2021)) – WMO Unified Policy for the International Exchange of Earth System Data,
(4)	Resolution 26 (EC-76) – Designation of Global Producing Centres for Long-range Forecasts (GPC-LRF), Sub-seasonal Forecasts (GPC-SSF) and Lead Centre for the coordination of multimodel ensembles for sub-seasonal forecasts (LC-SSFMME),
(5)	Resolution 27 (EC-76) – Termination of Annual WMO Technical Progress Report on the Global Data-Processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research,
(6)	Resolution 30 (EC-76) – Amendments to the Manual on Global Data-processing and Forecasting System (WMO-No.485) jointly proposed by INFCOM and SERCOM,
Further recalling Regulation 100 (a) of the General Regulations, Basic Documents 
(WMO-No. 15),
Noting the finalization of guidelines on high-resolution NWP,
Having examined Recommendation 24 (INFCOM-2) - Amendments to the Manual on the Global Data-processing and Forecasting System (WMO-No. 485) in alignment with WMO Unified Data Policy,
Having agreed the amendment to the Manual on the Global Data-processing and Forecasting System (WMO-No. 485), as provided in the Annexes 1 to 9 to the present resolution and as provided in Resolution 26 (EC-76), Resolution 27 (EC-76) and Resolution 30 (EC-76) except those related to Centre designation, with effect from 1 March 2024,
Having further agreed that the amendment to the Manual on the GDPFS (WMO-No. 485) relevant to Centre designation as provided in Resolution 26 (EC-76) and Resolution 30 (EC-76) is effective from 15 September 2023,
Authorizes the Secretary-General, in consultation with the president of INFCOM concerned to make editorial amendments to the Manual on Global Data-processing and Forecasting System (WMO-No. 485).
Annexes: 9
_______
Note: This resolution replaces Decision 57 (EC-68) – Strategy to assist Members in improving their use of high-resolution NWP and implementing limited-area NWP systems, which is no longer in force.


[bookmark: _Annex_1_to][bookmark: annex1]	Annex 1 to draft Resolution 4.2(7)/1 (Cg-19)
[Proposed amendments are highlighted in addition or deletion to the Manual in the Global Data-processing and Forecasting System (WMO-No. 485) and the numbering of the text below refers to the Manual.]
2.2.1.1	Global deterministic numerical weather prediction
Regional Specialized Meteorological Centres conducting global deterministic NWP shall:
(a)	Produce global analyses of the three‑dimensional structure of the atmosphere;
(b)	Produce global forecast fields of basic and derived atmospheric parameters;
(c)	Make available on WIS a range of these products; the list of mandatory core data and highly recommended global deterministic NWP products to be made available is given in Appendix 2.2.1;
(d)	Produce verification statistics according to the standard defined in Appendix 2.2.34, and make them available to the Lead Centre(s) for DNV;
(e)	Make available on a website up‑to‑date information on the characteristics of their global NWP systems. The minimum information to be provided is given in Appendix 2.2.2.

[bookmark: _Annex_2_to]Annex 2 to draft Resolution 4.2(7)/1 (Cg-19)
2.2.1.3	Global ensemble numerical weather prediction
Centres conducting global ensemble NWP shall:
(a)	Produce global ensemble forecast fields of basic and derived atmospheric parameters;
(b)	Make available on WIS a range of these products; the list of mandatory core data and highly recommended global ensemble NWP products to be made available is given in Appendix 2.2.5;
(c)	Make verification statistics available to the Lead Centre(s) for EPS verification according to the standard defined in Appendix 2.2.35;
(d)	Make available on a website up‑to‑date information on the characteristics of their global EPS; the minimum information to be provided is given in Appendix 2.2.6.

[bookmark: _Annex_3_to]Annex 3 to draft Resolution 4.2(7)/1 (Cg-19)
2.2.1.5	Global numerical sub‑seasonal forecasts
2.2.1.5.1 Centres conducting global numerical SSFs (GPCs for Sub‑seasonal Forecasts (GPCs‑SSF)) shall:
Note: Functions are defined for the sub‑seasonal (10 days–4 weeks) forecasting activity.
(a)	With at least weekly frequency, generate SSF products with global coverage;
(b)	Make available on WIS a range of these products; mandatory core data and highly recommended products to be made available are listed in Appendix 2.2.41;
(c)	Produce verification statistics according to the standard defined in Appendix 2.2.45, and make them available on a website;
(d)	Provide an agreed set of forecast and hindcast variables (as defined in Appendix 2.2.43) to the Lead Centre(s) for Sub‑seasonal Forecast Multi‑model Ensemble (SSFMME);
(e)	Make available on a website up‑to‑date information on the characteristics of their global numerical SSF systems; the minimum information to be provided is given in Appendix 2.2.42.

[bookmark: _Annex_4_to]Annex 4 to draft Resolution 4.2(7)/1 (Cg-19)
2.2.1.6	Global numerical long‑range prediction
Centres conducting global numerical long‑range prediction (GPCs for Long‑range Forecasts (GPCs‑LRF)) shall:
Note: Functions are defined for the seasonal (1–6 month) prediction activity.
(a)	Generate LRF products with global coverage;
(b)	Make available on WIS a range of these products; mandatory core data and highly recommended products to be made available are listed in Appendix 2.2.9;
(c)	Produce verification statistics according to the standard defined in Appendix 2.2.36, and make them available on a website;
(d)	Make available on a website up‑to‑date information on the characteristics of their global long‑range numerical prediction systems; the minimum information to be provided is given in Appendix 2.2.10;
(e)	Agree to provide forecast output to the Lead Centre(s) for LRF multi‑model ensembles (Lead Centre(s) for LRFMME), as detailed in Appendix 2.2.17 (section 1).

[bookmark: _Annex_5_to]Annex 5 to draft Resolution 4.2(7)/1 (Cg-19)
APPENDIX 2.2.1. MANDATORY CORE DATA AND HIGHLY RECOMMENDED GLOBAL DETERMINISTIC NUMERICAL WEATHER PREDICTION PRODUCTS TO BE MADE AVAILABLE ON THE WMO INFORMATION SYSTEM

	Parameter
	Level (hPa)
	Resolution
	Forecast range
	Time steps
	Frequency

	Geopotential height
	850/500/250
	






1.5°× 1.5°
	





Up to 3 days/ Beyond
3 days up to 6 days
	





Every 6 hours/
Every 12 hours
	





Twice a day (0000 and
1200 UTC)/
Once a day

	Temperature
	850/500/250
	
	
	
	

	Wind zonal velocity (u) and meridional velocity (v)
	
925/850/700/500/250
	
	
	
	

	Relative humidity
	850/700
	
	
	
	

	Divergence, vorticity
	925/700/250
	
	
	
	

	MSLP
	Surface
	
	
	
	

	2-m temperature

10-m u, 10-m v

Total precipitation
	

Surface
	
	
	
	


Additional recommended products:
–	Tropical storm tracks (latitudinal/longitudinal locations, maximum sustained wind speed, MSLP).

[bookmark: _Annex_6_to]Annex 6 to draft Resolution 4.2(7)/1 (Cg-19)
APPENDIX 2.2.5. MANDATORY CORE DATA AND HIGHLY RECOMMENDED GLOBAL ENSEMBLE PREDICTION SYSTEM PRODUCTS TO BE MADE AVAILABLE ON THE WMO INFORMATION SYSTEM

	
Parameter
	Level (hPa)
	
Thresholds
	Resolution (lat/lon grid)
	Forecast range
	Time steps
	
Frequency

	Probability of precipitation
	Surface
	1, 5, 10, 25, 50 and
100 mm/24 hours
	










1.5° × 1.5°
	









10 days (or the maximum range if less)
	










Every 12
hours
	










Once a day

	Probability of 10-m sustained wind and gusts
	
Surface
	
10, 15 and 25 m s–1
	
	
	
	

	
Probability of temperature anomalies
	

850
	±1, ±1.5, ±2 standard deviations with respect to a reanalysis climatology specified by the Producing Centre
	
	
	
	

	Ensemble mean + spread (standard deviation) of geopotential height
	

500
	
	
	
	
	

	Ensemble mean + spread (standard deviation) of MSLP
	

Surface
	
	
	
	
	

	Ensemble mean + spread (standard deviation) of wind speed
	

850/250
	
	
	
	
	


Additional highly recommended products:
–	Location-specific time series of temperature, precipitation, wind speed, depicting the most likely solution and an estimation of uncertainty (“EPSgrams”); the definition, method of calculation and the locations should be documented;
–	Tropical storm tracks (latitude/longitude locations, maximum sustained wind speed, MSLP from EPS members).


[bookmark: _Annex_7_to]Annex 7 to draft Resolution 4.2(7)/1 (Cg-19)
APPENDIX 2.2.9. MANDATORY CORE DATA AND HIGHLY RECOMMENDED GLOBAL NUMERICAL LONG‑RANGE PREDICTION PRODUCTS TO BE MADE AVAILABLE ON THE WMO INFORMATION SYSTEM
Global Producing Centre mandatory core data products (maps)

	Variable
	Coverage
	Forecast range or lead time
	Temporal resolution
	Output type
	Issuance frequency

	2-m temperature
	Global
	
Any forecast
	
Averages over
	(1) Ensemble mean anomaly
	

	SST
	Global oceans
	
	
	
	

	
	
	range (lead
	one month
	
	

	
Total precipitation
	
Global
	
	
	
	

	
	
	time) between
	or longer
	(2) Probabilities
	Monthly

	
	
	zero and four
	periods
	for tercile forecast
	

	
	
	months
	(seasons)
	categories (where
	

	
	
	
	
	applicable)
	


Note: Probabilities for extremes are not mandatory core data but are highly recommended.
Global Producing Centre highly recommended products (maps)

	Variable
	Coverage
	Forecast range or lead time
	Temporal resolution
	Output type
	Issuance frequency

	500 hPa height
	

Global
	Any forecast range (lead time) between zero and four months
	Averages over one month
or longer periods (seasons)
	(1)	Ensemble mean anomaly

(2)	Probabilities for tercile  forecast categories
	

Monthly

	MSLP
	
	
	
	
	

	850 hPa temperature
	
	
	
	
	


Global Producing Centre highly recommended products (SST indices)

	Index
	Description
	Coordinates

	Pacific Ocean
	
	

	Niño 1+2
	Region off coasts of Peru and Chile
	90°W–80°W, 10°S–0°

	Niño 3
	Eastern/central tropical Pacific
	150°W–90°W, 5°S–5°N

	Niño 3.4
	Central tropical Pacific
	170°W–120°W, 5°S–5°N

	Niño 4
	Western/central tropical Pacific
	160°E–150°W, 5°S–5°N

	Atlantic Ocean
	
	

	TNA
	Tropical North Atlantic
	55°W–15°W, 5°N–25°N

	TSA
	Tropical South Atlantic
	30°W–10°E, 20°S–0°

	TAD
	Tropical Atlantic Dipole
	TNA-TSA

	Indian Ocean
	
	

	WTIO
	Western tropical Indian Ocean
	50°E–70°E, 10°S–10°N

	SETIO
	South-eastern tropical Indian Ocean
	90°E–110°E, 10°S–0°

	IOD (DMI)
	Indian Ocean Dipole (Dipole Mode Index)
	WTIO–SETIO


Notes:
1.	Extremes (products are highly recommended, not mandatory core data) – the recommended definitions to be used for extremes are below 20th percentile and above 80th percentile.
2.	Output types – rendered images (for example, forecast maps and diagrams). Note: GPCs-LRF are encouraged to make available the retrospective forecast (hindcast) and forecast fields underlying the products. Gridded binary-2 (GRIB-2) format should be used for fields posted on FTP sites or disseminated through WIS. GPCs-LRF are also encouraged to provide hindcast and forecast fields, as listed in Attachment 2.2.4 section 1, to the Lead Centre(s) for LRFMME.
3.	Definition of lead time – for example, a three-monthly forecast issued on 31 December has a lead time of zero months for a January to March seasonal mean forecast, and a lead time of one month for a February to April seasonal mean forecast.
4.	For all products, forecasts are to be expressed relative to a climatology using at least 15 years of retrospective forecasts.
5.	Information on how category boundaries are defined should be made available.
6.	Indices are to be displayed using “plumes” of individual ensemble members and/or the “climagram” approach.
7.	Indications of skill will be provided in accordance with Appendix 2.2.37.

[bookmark: _Annex_8_to]Annex 8 to draft Resolution 4.2(7)/1 (Cg-19)
APPENDIX 2.2.41. MANDATORY CORE DATA AND HIGHLY RECOMMENDED GLOBAL NUMERICAL SUB‑SEASONAL FORECAST PRODUCTS TO BE MADE AVAILABLE ON THE WMO INFORMATION SYSTEM
Mandatory Core data products (maps) of Global Producing Centres for Sub‑Seasonal Forecasts (GPCs‑SSF)

	Variable
	Coverage
	Forecast range or lead time
	Temporal resolution
	Output type
	Issuance frequency

	2-m temperature
	Global
	Any forecast range (lead time) between zero and four weeks
	Averages over periods (one
day-four weeks)
	(1)	Ensemble mean anomaly
(2)	Probabilities for tercile forecast categories (where applicable)
	Weekly

	SST
	Global oceans
	
	
	
	

	Total precipitation
	Global
	
	
	
	


Note: Probabilities for extremes, for the variables specified under mandatory core data products, are also highly recommended.
Highly recommended products (maps) of GPCs‑SSF

	Variable
	Coverage
	Forecast range or lead time
	Temporal resolution
	Output type
	Issuance frequency

	500 hPa height
	Global
	Any forecast
	Averages
	(1) Ensemble mean
	Weekly

	MSLP
	
	range (lead
	over
	anomaly
	

	
	
	
	
	
	

	
	
	time) between
	periods
	(2) Probabilities for
	

	850 hPa temperature
	
	
	
	
	

	
	
	zero and four
	(one
	tercile forecast categories
	

	
	
	weeks
	day-four
	
	

	
	
	
	weeks)
	
	



Notes:
1.	Output types – rendered images (for example, forecast maps and diagrams). GPCs-SSF are encouraged to make available digital data on the retrospective forecast (hindcast) and forecast fields underlying the products. Gridded binary-2 (GRIB-2) format should be used for fields posted on FTP sites or disseminated through WIS. GPCs-SSF shall provide daily fields of hindcasts and forecasts, as variables listed in Appendix 2.2.43, to the Lead Centre(s) for SSFMME.
2.	For all products, anomalies are to be expressed relative to a climatology using at least 15 years of retrospective forecasts.
3.	Information on how category boundaries are defined should be made available.
4.	Indications of skill will be provided in accordance with Appendix 2.2.45.

Highly recommended products (diagrams) of GPCs‑SSF
Diagrams presenting forecasts of the tropical intraseasonal variability such as the Madden–Julian Oscillation (Wheeler and Hendon, 2004; Gottschalck et al., 2010) are highly recommended.
References
Gottschalck, J.; Wheeler, M.; Weickmann, K. et al. A Framework for Assessing Operational Madden– Julian Oscillation Forecasts: A CLIVAR MJO Working Group Project. Bulletin of the American Meteorological Society 2010, 91 (9), 1247–1258. https://doi.org/10.1175/2010BAMS2816.1.
Wheeler, M. C.; Hendon, H. H. An All-Season Real-Time Multivariate MJO Index: Development of an Index for Monitoring and Prediction. Monthly Weather Review 2004, 132 (8), 1917–1932. https://doi.org/10.1175/1520-0493(2004)132<1917:AARMMI>2.0.CO;2.

[bookmark: _Annex_9_to]Annex 9 to draft Resolution 4.2(7)/1 (Cg-19)
[bookmark: _p_91DEFF2E57D0FF4B86EF28F7DDD83556][bookmark: _p_4B8A650A7EB73540BCF4795ADB36EEEE][bookmark: _p_2F164D1D3C08EB4D87D597B296669149][bookmark: _p_682C94E9D5D5AA4BB926546365E66764][bookmark: _p_09C8D4AF313CDB42848E489EF91B5BFF][bookmark: _p_3AD5B20D45ADFA4E9F12A74C1E1F4A0D][bookmark: _p_556E443EEFDD764CB2BB0EB145098528][bookmark: _p_88A7634D7DEE1040983928DE0427B2D2][bookmark: _p_2555EB832E320C40941C1CEAAFAF2820][bookmark: _p_2BFF7650ECB3E84FA2AED4E7149078B1][bookmark: _p_39796A8A0602684593DB927250BC50E3][bookmark: _p_7112F92CEC3B5543A45B17E231D3812A]2.2.2.4	Coordination of annual to decadal climate prediction
[bookmark: _p_1AA401F9B5E740419038115B30D91236]2.2.2.4.1	The centre(s) conducting coordination of ADCP (Lead Centre(s) for ADCP) shall:
[bookmark: _p_C7D629AE0EA72742A0B8E28E1BF5792F](a)	Select a group of modelling centres to contribute to the Lead Centre(s) for ADCP (the “contributing centres”) that meet the GPC‑ADCP designation criteria and have been approved by ET‑OCPS; and manage changes in the membership of the group, as and when they occur, to maintain sufficient contributions;
[bookmark: _p_E5A7F83DECFF2643B744FBAD2BF73C69](b)	Maintain a list of the active contributing centres and the specification of their prediction systems;
[bookmark: _p_EDC0044EFF935A4CBD4D5DDF289EFCCB](c)	Collect an agreed set of hindcast, forecast and verification data (Appendices 2.2.20 and 2.2.21) from the contributing centres;
[bookmark: _p_68D266B496B3E14C9278D46C965E9EC5](d)	Make available (on a password‑protected website, as needed) agreed forecast products in standard format, including multi‑model ensemble products (Appendix 2.2.20);
[bookmark: _p_5B4221573784BD49BCD682E6558E0F76](e)	Make available on the website agreed hindcast verification products in standard format, including verification of the multi‑model ensemble products (Appendix 2.2.21);
[bookmark: _p_DAB78A1A8195F34F845292FDFB406309](f)	Redistribute digital hindcast and forecast data for those contributing centres that allow it;
[bookmark: _p_5B123EAD8E6F3E4ABD0C0BAEE35AE7AB](g)	Maintain an archive of the real‑time forecasts from individual contributing centres and from the multi‑model ensemble system;
[bookmark: _p_D735312C81AE8341B3F9EE4F0D767DD3](h)	Promote research and experience in ADCP techniques and provide guidance and support on ADCP to RCCs and NMHSs;
[bookmark: _p_4D9EEF14041BFE488BAC71D0E4DBF4D5](i)	Based on comparison among different models, provide feedback to the contributing centres on model performance;
(j)	Coordinate, in liaison with relevant World Climate Research Programme activities, an annual consensus prediction product giving global prospects for the next 1–5 years.
[bookmark: _p_DAC3521D0C5984429A4794E641401C57]2.2.2.4.2	Access to data and visualization products held by a Lead Centre for ADCP should follow the rules as detailed in Appendix 2.2.19.
[bookmark: _p_FADEBE4798B40A409D527CEC2700DF6B]Note:	The bodies in charge of managing the information contained in the present Manual related to coordination of ADCP are specified in the table below.

[bookmark: _p_CDC676665241B340A7B572EBE89338D5]
SECTION: Chapter
Chapter title in running head: PART II. SPECIFICATIONS OF GLOBAL DATA-…
[bookmark: _p_DED52DD8EF542A41BAEDA91D25C71E24]Appendix 2.2.19. Access to data and visualization products held by the Lead Centre(s) for annual to decadal climate prediction
[bookmark: _p_9DB9671EF0B3034A8108E039FEBFFB8D](a)	As needed, access to data from the Lead Centre(s) for ADCP website(s) will be password protected.
[bookmark: _p_34846ACCC40A654CBBF8CD63E0E59890](b)	Digital data will be redistributed only in cases where the contributing centre data policy allows it. In other cases, rRequests for contributing centre output should be referred to the relevant contributing centre in cases where the digital hindcast and forecast data from the relevant contributing centre is not archived at the LC.
[bookmark: _p_6D8515D747DB77419609D953A1D1A98C](c)	Contributing centres, RCCs, NMHSs and institutions coordinating RCOFs are eligible for password‑protected access to information held and produced by the Lead Centre(s) for ADCP.
[bookmark: _p_867549AC6C946443959DEAC3A1B80DE4](d)	Institutions other than those identified in (c) above may also request access to Lead Centre(s) for ADCP products. These iInstitutions, including research centres, except contributing centres, RCCs, NMHSs and institutions coordinating RCOFs may not use Lead Centre(s) for ADCP products to generate and display/disseminate independent products for operational forecasting. These institutions must agree with these restrictions to be eligible for access. Prior to access being granted to an applicant institution, the Lead Centre(s) for ADCP will refer the application to the INFCOM/ET‑OCPS through the WMO Secretariat for final consultation and review. Decisions to allow access must be unanimous. The Lead Centre(s) will be informed by the WMO Secretariat of such new users accepted for access.
[bookmark: _p_2C1A41767288204F947C4B3CC3D54ACD](e)	A list of users provided with password access will be maintained by the Lead Centre for ADCP and reviewed periodically by the INFCOM/ET‑OCPS, to measure the degree of effective use and also to identify any changes in status of eligible users, and determine further necessary follow‑up.
__________
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