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Requirements for direct use
of observations for services

WMO Integrated Processing and Prediction System

in WMO Global Infrastructure

WMO global infrastru(;ture

WIPPS is a worldwide network of
; modelling centres operated by
";ﬂ—- WMO Members.
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Evolution of GDPFS to WIPPS

In 2022, the Commission for Observation,

Infrastructure and Information Systems (INFCOM)
decided to adopt WMO Integrated Processing and
Prediction System and WIPPS as the new name and

acronym of the future GDPFS (Rec. 23 (INFCOM-2)).
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WIPPS and its subsidiaries
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WIPPS Activities: How is WIPPS structured!?

v" The activity specifications are

1 _General defined for each type of

purpose activities 2 Specialized WIPPS activities.

to encompass essential activities

data processing to make forecasting products, v" The minimum list of

required for a which may include guidance mandatory products is defined
based on human for each type of WIPPS

interpretation, activities (If defined).

or user community. .
y v" A Centre that can fulfil the

I 3_Non-real- responsibilities of one of
time WIPPS activities is designated
activities as a WIPPS Designated Centre
mainly for (WIPPS-DC).
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WIPPS Activities

General purpose activities (14)
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Global deterministic numerical weather prediction
Limited area deterministic numerical weather prediction
Global ensemble numerical weather prediction
Limited area ensemble numerical weather prediction
Global numerical long-range prediction

Global numerical sub-seasonal forecasts

Annual to decadal climate prediction

Global Climate Reanalysis

Numerical ocean wave prediction

Global numerical ocean prediction

Global numerical storm surge prediction
Nowcasting

Sub-seasonal to seasonal hydrological prediction
Snow cover prediction

Non-real-time activities (5)

pec:ahzed activities (15)

Regional climate prediction and monitoring

Coordination of multi-model ensemble prediction for long-range forecasts
Coordination of multi-model ensemble for sub-seasonal forecasts
Coordination of annual to decadal climate prediction
Coordination of assessment of multiple climate reanalysis
Regional severe weather forecasting

Tropical cyclone forecasting, including marine-related hazards
Nuclear environmental emergency response

Non-nuclear environmental emergency response

Atmospheric sand and dust storm forecasts

Volcano watch services for international air navigation

Marine meteorological services

Marine environmental emergency response

Flash flood forecasting

Vegetation fire and smoke pollution forecasts

* Coordination of deterministic numerical weather prediction (NWP) verification
* Coordination of ensemble prediction system (EPS) verification
* Coordination of wave forecast verification

“} METEOROLOGICAL

Coordination of tropical cyclone forecast verification
* Coordination of observation monitoring

3 4 activities
SEP 2024 updated
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Key WIPPS Documents: Manual, Guide, and Guideline ““a\o<°“wfvv33°§\o“sxﬁc\"

Manual on the WMO Integrated Processing and Prediction System (WMO-No. 485) (2023 edition, updated in
2024) - available in English, French, Russian, Spanish, Chinese

Guide to the WMO Integrated Processing and Prediction System (WMO-No. 305) (2023 edition, updated
in 2024) - available in English (2023 edition is available in French, Russian, Spanish, Arabic, Chinese)

Guidelines on/for
* Ensemble Prediction Systems and Forecasting (WMO-No. [091)
* Ensemble Prediction System Postprocessing (WMO-No. 1254)
* Nowcasting Techniques (WMO-No. | | 98)
* Operational Practices for Objective Seasonal Forecasting (YWMO-No. [246)
* Verification of Operational Seasonal Climate Forecasts (YWMO- No. 1220)
* Satellite-based Nowcasting in Africa (VWMO-No. |1309)
* High-resolution Numerical Weather Prediction (WMO-No. [311)



https://library.wmo.int/records/item/35703-manual-on-the-wmo-integrated-processing-and-prediction-system?offset=2
https://library.wmo.int/records/item/35703-manual-on-the-wmo-integrated-processing-and-prediction-system?offset=2
https://library.wmo.int/index.php?lvl=notice_display&id=12962
https://library.wmo.int/index.php?lvl=notice_display&id=12962
https://library.wmo.int/index.php?lvl=notice_display&id=12962
https://library.wmo.int/index.php?lvl=notice_display&id=21911
https://library.wmo.int/index.php?lvl=notice_display&id=21911
https://library.wmo.int/index.php?lvl=notice_display&id=21911
https://library.wmo.int/index.php?lvl=notice_display&id=20008
https://library.wmo.int/index.php?lvl=notice_display&id=20008
https://library.wmo.int/index.php?lvl=notice_display&id=20008
https://library.wmo.int/index.php?lvl=notice_display&id=21741
https://library.wmo.int/index.php?lvl=notice_display&id=21741
https://library.wmo.int/index.php?lvl=notice_display&id=21741
https://library.wmo.int/index.php?lvl=notice_display&id=20618
https://library.wmo.int/index.php?lvl=notice_display&id=20618
https://library.wmo.int/index.php?lvl=notice_display&id=20618
https://library.wmo.int/index.php?lvl=notice_display&id=22213
https://library.wmo.int/index.php?lvl=notice_display&id=22213
https://library.wmo.int/index.php?lvl=notice_display&id=22213
https://library.wmo.int/index.php?lvl=notice_display&id=22282
https://library.wmo.int/index.php?lvl=notice_display&id=22282
https://library.wmo.int/index.php?lvl=notice_display&id=22282

World Meteorological Centres (WMCs

* 10 WMCs produce a set of mandatory products
from short to seasonal time range and
disseminate through WIS.

* Most Centres operate numerical Earth system
models coupling atmospheric and ocean
models
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WIPPS Web Portal | World Meteorological Organization (wmo.int)

WIPPS Web Portal: Exploring WIPPS Designated Centres
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WIPPS Products ormation about GPC ECMWF

(Global numerical long-range
prediction)

< ECMWF

Website: Link

Graphical display, GPC ECMWF website
i Information on key characteristics of the model and dmentation
i System Configuration Information (LC-LRFMME web site)
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Mandatory products
described in the Manual on the WIPPS
are listed here.
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https://community.wmo.int/en/wipps-web-portal

Incorporation of AI/ML into the WMO Integrated
Processing & Prediction System (WIPPS)
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Issues and Challenges for Al use
by NMHSs and WIPPS-DCs, particularly in the context of EVWW4AII

Data Availability and Quality 4. NMHS infrastructure and capacity requirements
1. Provision of long-term observation/analysis 1. Use of AI-ESP model outputs in operational
dataset for Al training and verification forecasting and warning
2. Observation requirements for high-impact 2. Implementation and maintenance of Al-based
forecasting systems
3. Quality control of observations 5. Model Explainability and Transparency
Prediction and post-processing 1.  Guidelines on the use and interpretation of AI-ESP
1. Benefit and applicability of AI-ESP for model outputs
nowcasting and forecasting 2. Guidelines on developing explainable AI-ESP
2. High-resolution Al-based forecasts for local area 6. WIPPS Framework and Technical Regula“ons
3. Compatibility between initial fields and training 1. Expansion of WIPPS activities to accommodate AI-ESP
dz_ataset . . model outputs
4. High-resolution data-driven models 2. Impact of Al on the WIPPS cascading process
5. Benefit and necessity of post-processing
Verification
1. WIPPS standard verification of AI-ESP model 6 CategO rieS
outputs
2. Verification of AI-ESP model outputs for local 1 8 su b-CategO rieS and

weather elements and extremes
3. \Verification of meteorological consistency
between variables of AI-ESP model outputs
4.  Verification of forecast scenarios

52 questions

EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS



https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e
https://meetings.wmo.int/ec-79/InformationDocuments/EC-79-INF04-1(2)-ISSUES-CHALLENGES-AI-ESP-INTO-WIPPS_en.docx?d=w92104a1496be43bcb142b856db276a2e

Al-related WIPPS Pilot Projects and other WMO activities

Testing through WIPPS Pilot Projects https://community.wmo.int/en/wipps-pilot-project

Key issues and challenges identified will be addressed through pilot projects. Each of these pilot projects will serve as a proof
of concept for broader Al integration into WIPPS and will be designed to test the scalability and effectiveness of Al solutions
in operational settings.
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Al methods as alternatives to dynamical models

(from Al Weather Quest website)


https://community.wmo.int/en/wipps-pilot-project
https://community.wmo.int/en/wipps-pilot-project
https://community.wmo.int/en/wipps-pilot-project
https://community.wmo.int/en/wipps-pilot-project
https://community.wmo.int/en/wipps-pilot-project

Cg-Ext 2025 Request:

 INFCOM to develop a draft new WIPPS strategy, including the incorporation of
Artificial Intelligence into WIPPS, to replace WIPPS Collaborative Framework and

WIPPS Roadmap (2022-2026)

 INFCOM, in coordination with SERCOM, RB and EC/CDP with the contribution of
RTCs, to enhance the capacity development on the use of Al

* JAG-AIl to coordinate the development of ethical and date-integrity guidelines

* Secretary-General to provide the support needed for LDCs and SIDSs to develop
pilot projects to incorporate Al in their forecasting system

* Regional Association to contribute to JAG-AI, especially by sharing lessons learnt
from regional initiatives and efforts, and reflecting on regional needs

Invite:

* Members to develop new WIPPS pilot projects to address issues and challenges
identified in Al Roadmap for WIPPS

* Members to initiate conferences, webinars and training events
* Members to contribute to the WIPPS Trust Fund



Incorporation of AI/ML into the WMO Integrated
Processing & Prediction System (WIPPS)
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