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A Al WIMRKSRRSEXEER
Why Al is Essential for Modern Weather Services

B Al is not just an upgrade; Al offers a fundamental change

in how meteorological services operate.

I Faster: From Hours to Minutes

Al models generate forecasts much faster than traditional NWP,
Increasing lead time for emergency response.

\ I More Accurate: Learning from Data

Al excels at identifying complex patterns in massive datasets, improving
- | forecast accuracy for key metrics.
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/ More Accessible: Lowering Barriers
AZU I X

 Multi-hazard Alert Al reduces the need for massive computational resources, making
ero-gap an niversa - 0O A C - -
i advanced forecasting capabilities available to more nations.

.-5':' ‘Al Tech Engine ‘_'g I More Integrated: From Forecast to Impact

 a

T o L, - Al can directly predict weather impacts, connecting forecasts to sector-
specific risks like agriculture and energy.




RESRBITE): TALiIRA Al ZREIEE
CMA's Visionary Al Blueprint: Strategy and Milestones

B To translate the vision of supporting the EW4ALL initiative into action through Al
technologies, CMA adopts a strategic, systematic, and action-oriented approach.

i Q Strategic Foundation : /@g Tech Breakthrough A - Global Collaboration

Eﬂ dintine) ol (32 7K A (£ E1E):

e 2023.07: Released Al  2024.06: Released FengQing, e 2024.06: Made 6
Application Work Plan FenglLei, FengShun Al models. commitments at WMO EC-78
(2023-2030), setting a long- e 2025.07 (Shanghai): to advance EW4ALL.
term vision. Released FengYu (Space e 2024.11: Launched China

e 2024.04: Established CMA Al Weather) & upgraded Early-Warning Action Plan at
Steering Committee for top- existing Al models. COP29.
level coordination. e 2025.07 (Shanghai):

e 2024.07: Founded Xiong’an Launched MAZU, CMA's new
Al Innovation Institute as initiative for international
our R&D hub. meteorological services and

partnerships.




ZOs5IZE - "M RFAIFHRIRBLIEE
Core Engines — The "Feng" Series Al Model Matrix
A comprehensive suitejof-Al Tiodels'covering d_i‘:lfe
timescales, from nowcasting to Sub*seasonal™*." Ty
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im: PESRENEEKAIXSIRE
FENGQING: CMA’" s Flagship Global Al Weather Model

g

e
Paralle

& Key Capabilities:

- Fast & Efficient: Delivers a 15-day global forecast in ~3
minutes on a single GPU.

 Physics-Informed: Integrates physical laws to improve
model stability and reduce systematic errors.

« Impact-Oriented: Enhanced prediction of surface
variables like precipitation and wind, critical for energy,
agriculture, and water management.

« Open & Accessible: The model code is openly available
on GitHub for research and use.
https:/github.com/nmcdev/CMA-AIM-GFS-Fengqing

Time

Physics-Conservation Networks Covariate Prediction on Key Variables Extreme Weather Prediction

2023.1-2023.7 . 2023.7-2023.12. 2024.1-2024.6 . 2024.7-2024.9 . 2025.1-2025.’

Pre-research work on Early version FengQing V1.0 Operational Further Technological
data-driven models development Official Release Application Breakthroughs
Collaborate with Based on the 2024 June: CMA 2024 September: FengQing 1.5
Tsinghua University to Transitor architecture officially launched passed the operation Physical-constrained Al
initiate Al model R & D the FengQing Model access review by CMA model released

https://www.wmc-bj.net/



im: PESRENEEKAIXSIRE
FENGQING: CMA’" s Flagship Global Al Weather Model

B The covariate prediction strategy leads to |
improved precipitation forecasting, achieving

gains in both accuracy and physical consistency,
especially on heavy rains.

Fengqging

0.25 Threat Score for Heavy Rain (50mm/day)
«==ECMWF
0.2 FengQing
FUXI =ES: GS (2024) 0650 == GS (2024) 0650
2025-09-12 08:00 +024H (2025-09-13 08:00)
0.15 CMA-GFS
0.1
0.05
0 ' ' ' D == GS (2024) 0650
48 792 96 120 144 168 192 216 240 2025-09-12 08:00 +024H (2025-09-13 08:00) 2025-09-12 08:00 +024H (2025-09-13 08:00)

FengQing demonstrates strong performance, outscoring traditional models | 24 hours accumulated precipitation for\BCQSt for
like ECMWEF in heavy rain forecasts over key regions.

the Southeast Asia

https://www.wmc-bj.net/




Xig: AESRERNSIXKAIXSIRE
FENGQING: CMA’" s Flagship Global Al Weather Model

FengQing improves Typhoon Prediction : 2 2025/08/22-2025/08/26 (KAJIKI)

m KAJIKI was the 13th typhoon of 2025; it rapidly intensified into 25, . .?EC ,Fen?Qing L

a super typhoon and made landfall in northern Vietnam on the 300
evening of 25 August. 250
B FengQing provided a stable track forecast, reducing the 48- 200
hour track error by 38 % relative to the ECMWF forecast. 150
B The peak-intensity forecast of 38 m s~ was closer to the 100
observed 45 m s-! than the ECMWF forecast of 28 m s-1. >0

TD Track and Intensity Forecast
For the 12hrs from O3UTC, 26 Aug. to 15UTC, 26 Aug.

Lead Time (h)

Intensity FCT of 2513(KAJIKI) at 00zAUG22
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ME: mEImEREEIAIZERIGEFRR
FENGLEI: Al Nowcasting for Imminent Threats

W(ey Features:

Bm High-Resolution: Provides 0-3h forecasts at Tkm
resolution, updated every 6-10 minutes.

B Operationally Integrated: Deployed nationwide in
China on the SWAN platform, supporting
forecasters at all levels.

B Superior Storm Prediction: Excels at forecasting
storm initiation, evolution, and dissipation.

B New Application: Includes precipitation
nowcasting for applications like flash flood and
landslide warnings. (FERF: SISUE. BIRER
ERZRIPEKIGETRR. ).

1

Fenglei's 10-min interval
( 3h precipitation forecast
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Observations

Noise
k=]
| BN
S
il
i
. I Conditional
y, Control
FenglLei

| Generative Network

‘1

\

\

J

Adaptive Reweighting Mechanism

Radar
Composition

Frame t+1

Frame t

Precipitation

Dynamical Multimodal

Weighting Weighting

Physics-Al Hybrid Model

.

Motion Field

Vir

St

End-to-End
Simulation

Intensity Residuals

Model selection with expert Knowledge

. 4
rgg] Lexpert(g: ®) j

Position Bias X

Odd Shape

3hr prediction




& EMEImEREEIAIZZRIIRIETRHE
FENGLEI: Al Nowcasting for Imminent Threats

Significant Improvement in Threat Score (TS) Fenglei supports regioqal adapt.ation to address
for Precipitation Forecasting diverse forecasting requirements

FENGLE| Precipitation Forecast
@ SWA N 3 . 0 2025’&09%%9[3 1680045
.“ — 1 ’ ‘.

TS 50mm/h o
Fenglei
0.14 o
0.12 QPF
0.10
0.08
N\
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0.02
0.00 30 60 00 120 150 180
forecast validity period/min
- 4
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FENGLE| Precipitation Forecast(mm): B4ig](2025-09-09 16:00),(0-010minE&it) [ EEEs
0.1 10 25 50 100250

Compared to traditional methods, FenglLei shows an 18% improvement in
accuracy, providing more reliable short-term warnings. (5{&%/5:%8tE, X
HYERZRIETT 718%, BeiEHEBEAIE=AYERITIE. )

https://www.wmc-bj.net/




LESIFER: WMOImaTRAITBIIE (AINPP)
Global Cooperation Framework: WMO Al for Nowcasting Pilot Project (AINPP)

Al for nowcasting pilot project (AINPP)

African Testbed

UolL Google

Asia
intercomparison

CIMSS CMA

RHCEN KM Al-advane

articipants

Microsoft

Latin-America
intercomparison

CIMSS INPE
UBA udc
Microsoft NVIDIA

https://lwww.wmc-bj.net/

Al nowcasting
products

Capacity - -* '
building articipants ‘é -
Al requirments Sustainability }
assessment {4
Academia Private Sectors

* DWD (German)
e CMA (China)
* HKO (Hong Kong,

China)
e NOAA(US)
e KMA (South Korea)
*VNMHA (Vietnam
¢ TMD (Thailand)
e NCM(UAE)
e NCM(Saudi Arabia)

| beginne

B CMA is actively contributing to the WMO Al for

Nowcasting Pilot Project (AINPP).
B Our Goal: To support the EW4ALL initiative by
narrowing the Al capacity gap and promoting open

science.

B 2025 Initiative: We are leading the development of
the AINPP Asian Nowcasting Intercomparison

Al nowcasting
support EW4ALL

* Global Initiative on
Resilience to Natural
Hazards through Al

* Microsoft
* Google
e NVIDIA

e NSF NCAR (USA)

¢ University of Leeds(UK)
* RIKEN (Japan)
Solutions

¢ Universidad de
Colima(México)

¢ Universidad de Buenos
Aires(Argentina)

® Universidade de Sao
Paulo (Brazil)

¢ INPE(Brazil)

https://www.wmc-bj.net/ainpp/

@) O

Platform, providing a neutral space for members to
test and evaluate different Al models.

Artificial Intelligence for Nowcasting Pilot Project
Asian Nowcasting intercomparison

2025 AINPP Asian Nowcasting
Intercomparison Platform



SERRR: "=m+in” EFWEES
Bridging Cooperation: International Meteorological Early Warning Service
Platform

* =\ < Quick access,interactive analysis,conveniennt application> ”r
— 4

This platform is a key component of ' '
our MAZU |nternat|0na| service bra nd Intelligent Disaster i Intelligent Products
Weather Monitoring Forecasti@nd Vvarning Generation
Cloud-Based Early Warning System (CEWS) f— -
Information Intellingent scenarios
localized technology and product Product Display
recommendations
) ‘g— c\‘_f_:' l o)
Al FY Satellite ol et — - < o, b, T L

World Meteorological Center (Beijing) ™
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Cloud-Based,Co-Develop

Key Features:

* Cloud-Based: Accessible anywhere, anytime with a web browser.
No local installation required.

* Modular: A "plug-and-play" design allows countries to select
and integrate the tools they need.

http://ewdall.wmc-bj.net/EW4ALL/monitor *Powered by CMA's core technologies: Integrates top Al models
' (like FengQing), Multiple NWP, satellite and warning products.




ARG E: HEEIEEE
Our Approach: Building Capacity Together

» Core Philosophy: We don't just provide forecasts. We provide the tools, data, and training for

partner nations to build their own customized early warning systems.

» Success Stories: Customized platforms developed for Pakistan, Solomon Islands, and Ethiopia,

tailored to their specific needs.

. Multi NWP/AI m

Extreme Heat Wave Forecast Dust Concentration (AI-GAMFS

L

Provide Products » | Empower with Tools »>
odel application § Convective Cloud Monitoring | 5= ssm e = o o o o T

- BB

N o

Co-develop Solutions




ZpltHR: PiREXERESEFIRIFES
Case Study: A Tailored Platform for the Lancang-Mekong Region

m Core Function: A shared platform for data, technology, and products, built

on CMA's core technologies. (—MEFHESKEZUEAR, F&8UR. AR, ~m
a:_‘ZBHﬁz \?\ 'A

L T e S S| ¢ o — s | I e o - i P

@La ang-Mekong Region Integr t;ﬂmorolog cal Services Shari ring Platform ’ig

Observations Forecast Agroecology Hydrology = Climate News

 Flood & Drought Monitoring
« Severe Weather Forecasts
 Disaster Risk Assessment
 Climate State Analyze

- Early Warning Services

- Agro-Ecological Met Services

« Operational Capacity Building

https://www.wmc-bj.net/Im-en/



EPERF: HiREXIRIRHAETRER

Case Study: Delivering Better Forecasts for the Lancang-Mekong Region

B We developed intelligent grid forecasting for the Lancang-Mekong Region by integrating our NWP and
Al models with local data.

« Summer Rainfall Verification in 2024, Our 5-day rainfall

total

forecast is now more accurate than leading numerical
, | models.
°  This improved forecast directly feeds into hydrological and
I I 1 e s - Iandsl!o.le. models, enhancing multi-hazard warning
ik A TR A DoWE iR 16 L T R R B L —— capabilities.

mMP_Globe  mECMWF MCEF BCMA-GFS =4 MPI|_Globe ECMWF NCEP == CMA-GFS

0.95

0.6/
0.4 1
forcing
| X I'H 'T] _H I AEE i

=

NMCEHEM s mEC

Forecast accuracy for heavy rainfall has significantly improved.




ARSESHE: UMRAHNFH~mEEszT "ERFPHWME" BiX

Open collaboration and sharing: fully supporting EW4ALL with new technologies and products

We invite our partners from ASEAN nations to join
us in this mission:

> Use Our Technology (EEF(iIAEAR):

- Download and run the open-source FengQing model on your

systems.
« Explore our forecast products on the WMC-BJ and CEWS
platforms.
> Co-Develop Solutions (HiEfFRGZE):
« Let's adapt the Fenglei model using your local radar data to

build a custom nowcasting system.

« Let's co-design new Al applications for your specific needs,

Asian Nowcasting intercompariso

such as water resource management. I

I = i W g -

@SS B 5 Join Global Initiatives (MA2EkiT):
- Participate in WMO pilot projects like AINPP to shape the
future of Al in meteorology.

« Contribute to global benchmark datasets and help establish

best practices.
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China Meteorological Administration International Cooperation and Training Centre
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EARLY WARNINGS BENEFIT PEOPLE'S LIVELIHOODS
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