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Background: China’s Practice in National Early Warning Release Systeﬂ(ﬂ’ﬂ

FengHe'

New investment required to advance

towards early warnings for all within five years:

USD 3.1 BILLION

*Estimate based on consultations with pillar lead partners

PARTNERSHIPS

Fgure 1: Budget overview for the four Pillars of the Early Warnings for All Initiative
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Background: China’s Practice in National Early Warning Release Systeﬂ’ MFL:

FengHe"*
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Warning Communication Matrix

Targeted Accurate

Personalized display Multi-form Products Automatlcally produce
by channels + Big data

by types of disasters « Text -+ Image -+ Voice < Shortvideo « Atrtificial Intelligence

Convergence media

Over 14,000 social platform accounts have been created nationwide.
Over 3 million warning messages have been delivered to the public annually,
reaching 7 billion people.




The advantages of LLMs in Intelligent and Senario-based NEWRS 4 Mﬂ"

FengHe"*
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Who is FengHe?
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FengHe "

Created by CMA and Tsinghua
University.
The first 100-billion-parameter large
language model for the vertical domain
of meteorological services.

Integrating large-scale professional
meteorological corpora.
Its misson become the ‘central nervous

system’ for next-gen warning services.
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FengHe's Vision:“1+1+N” Architecture

> 1 Base Model:
Meteorological service
foundation model.

> 1Platform:Meteorologic
al service Agent
development platform.

» N scenarios:Energy,
Transport, Tourism,
Medical and Health care

ect.
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What can FengHe do?
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Core Technical Route

> Lora-Based Meteorological Service Pretraining and Scenario-Specific Fine-Tuning Technology.
> 55-billion-token meteorological corpus for incremental pre-training |
. > 16,000 manually annotated instruction datasets for supervised fine-tuning

__________________________

Deep reasoning ability h

service service

meteorological Scenario-Specific

knowledge supervised fine Reinforcement Learning

(DeepSeek-R1, QwQ, GLM-Z1)
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Meteorological Meteorological Weather Information weather others
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Big meteorological data

Belt and Road: 9 km

CMA-GFS:

® Vertical 87 layers, top layer
reaches 0.1 hPa

® Global range 0.25° by 0.25° grid

® Assimilation System 4DVAR

® 10-day forecast (00, 12UTC)

® 5-day forecast (06, 18UTC)

® Tropical Cyclone Forecast for
Global Seas

CMA-TYM:(Regional Typhoon
Forecasting System)
® Covering the Belt and Road area

with a resolution of 9 km

® Longitude: 40-180, Latitude: 15S-

60N

® 4 runs per day with 5-day forecasts

‘ Global climate: 45 km
CMA-CPS: Global Climate

Prediction System

® Vertical 56 layers, top layer
reaches 0.1 hPa

® Global range 45 km resolution

® 1-60 Day forecast: 4 aggregate
members run daily

® 1-13 Monthly Forecast: Running
at the beginning of each month,
21 ensemble members Global Ocean
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CMA-MESO:(Regional

Assimilation Forecast System)

® China Area Range 3 km

® 8 runs per day,

® 00,12UTC Forecast for the next 72
hours

® Other times forecast 36 hours ahead

conventiona
products

Al historical extreme

Current weather
1 sShort (2 hours) |
Short (3 days)

! Medium (15 days)
1 Long (45days) |

1 Index products
B car wash index

fishing index

| Professional |
§ products




Agent Platform based on FengHe

» FengHe isn’t just a model,it serves as the central nervous system of the brain.

» The agent acts as the limbs of the system, performing tasks by accessing meteorological data, knowledge, and tools.

LLM general ability + reasoning ability ==  Agents connecting weather data and tools

Natural Language Understanding, Deep Reasoning, Chinese-English e R e e U el e ks
Instruction Following, Multi-modal Generation, Agent All Tools Call

Workflow, expert knowledge

meteorOlOgical structure meteorological ) MeteorOIOgicaI Services Workflow ;
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meteorological quiz interpretation generation  visualization
DeepSeek-R1  reinforceme LLM Al analvsic
model etc nt learning ) — assistant  data Code Bulletin
(Deep reasoning) hrocessing  Assistant  translation

Embed agents into various applications in the form of APIs, conversational bots, web pages, browser plug-ins, etc.
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Multiple Application Senarios:Generation VB2 W\
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Multiple Application Senarios:GMAS-A Multilingual services

machine
Global \ Input - translatlon
warning @ Feﬂiu apanese

Hi, cmat [Logouf]

WMO)Pilot Project to Enhance the Capability of
> Metoologchsat Rsde ction in RAIl (Asia)
(GMAS-A)

Q ,ga
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Filters Extreme Forecast Index (EFI)
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Products - —

Up to now, 13 Asian WMO members’ real-time warning information can be displayed.

13 Asian WMO members’ real-time warning data multilingual service




Multiple Application Senarios:Early Warning Agent
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Multiple Application Senarios: Tourism Agent

Question:We will travel from Shanghai to Baiyangdian for tourism by car in this weekend?
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Thank you for your attention!

Contact: wangmuhua@cma.gov.cn
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