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Background：China’s Practice in National Early Warning Release System

 National Early Warning Release System (NEWRS)
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Kuaishou

Douyin

Targeted

Multilevel Application

Automatically produce
•    Big data
•    Artificial Intelligence
•    Convergence media

Warning Communication Matrix

Multi-form ProductsPersonalized display
•    by channels
•    by types of disasters

•   National  •   Provincial •   Municipal •   county-level

•  Text      •   Image       •  Voice      •   Short video

Accurate

Sina Weibo AlibabaRenminhao Baidu

Tencent
WechatToutiao Xiaomi

 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.

Background：China’s Practice in National Early Warning Release System
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Domain LLMs
Medical Law Meteorology Energy Finance Education

Base LLMs

The advantages of LLMs in Intelligent and Senario-based NEWRS

Energy
supply 

Transport
ation

Medical 
and health 

care

Tourism Forest fire 
risk

Agricultural 
production
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Ø C r e a t e d  b y  C M A a n d  Ts i n g h u a 

University.

Ø The first 100-billion-parameter large 

language model for the vertical domain 

of meteorological services.

Ø   Integrating large-scale professional 

meteorological corpora.

Ø Its misson become the ‘central nervous 

system’ for next-gen warning services.

Who is FengHe?

Who What How Case
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FengHe's Vision:“1+1+N” Architecture

Who What How Case

Ø 1  B a s e  M o d e l ：

Meteorological service 

foundation model.

Ø 1Platform:Meteorologic

a l  s e r v i c e  A g e n t 

development platform.

Ø N scenarios:Energy、

Transport、Tourism、

Medical and Health care 

ect.
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气象知识、气象标准的理解

Understanding of  

knowledge and standards

常识推理、因果推理

Common sense reasoning 

and causal reasoning

气象图表、文本、图形生成

多语钟翻译

Generation of meteorological 

charts, texts and graphics, and 

multilingual translation

提供多源气象数据和专业气象工具

Access real-time data from

 models like CMA Forecast and 

professional tools.

What can FengHe do?

Who What How Case
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Base LLM

230B/32B

general 
ability

GLM/Qwen

understanding of 
meteorological 

service

meteorological 
application

meteorological 
data collection

training corpus 
processing

incremental 
pretraining

downstream 
task definition

Data synthesis 
and label

instruction 
trimming

Data annotation of 
the thinking chain

decision preference 
alignment

reward model 
training

Meteorological 
Service Large 
Model (230B)

general 
ability

Meteorologi
cal Service

understanding of 
meteorological 

service

meteorological 
application

meteorological 
knowledge

incremental pretraining

Scenario-Specific 
supervised fine 

tuning

Reinforcement Learning
（DeepSeek-R1、QwQ、GLM-Z1）

Enhance meteorological 
knowledge understanding

（55B Tokens)

Improve scenario 
service capability

(1.6W instructions)

Enhance meteorological 
reasoning service capability
(Deep inference annotation 

data)

Deep reasoning ability

Ø Lora-Based Meteorological Service Pretraining and Scenario-Specific Fine-Tuning Technology. 

Ø 55-billion-token meteorological corpus for incremental pre-training

Ø 16,000 manually annotated instruction datasets for supervised fine-tuning

Ø Reinforcement learning with human thinking chain annotation data

Core Technical Route 

Who What How Case



风 聚 万 象 ， 和 气 智 享

Corpus

Large-scale high-quality meteorological service corpus: Approximately 55 billion tokens
（1token≈1.5 Chinese characters）to transform raw data to actionable insights.

200

200

200

200
200

200

200

12

10

19
16
21 22

9

200

Meteorological 
Knowledge 

Drought Heavy Rain
 Sandstorm  Typhoon
 Lightning  High Tem
Cold wave  Frost
 Road Ice  Haze
 Strong Wind  Hail
 Dense Fog  Snowstorm
 Others

200

200

200
75

74

77

200

Meteorological 
Encyclopedia

terminology
terminology
proverb
Climate change
Meteorological index
The 24 Solar Terms
AWM

48
18 71

298
24

357

2105

1460

2190

气象生活
气象科普
数据帝扒天气
专题类
节气类
天气头条
地方咨询
农业导播

Weather Information

65

130

58

154

41
26

weather 
information

气候变化
防灾减灾
谈天说地
气象与生活
气象万千

223

674

26

402100

196

others

国家标准
行业标准
中文书籍
中文文献
服务材料
人工撰写

0.2B token 0.16B token 0.13B token 0.06B token 54B token

Meteorological life
Meteorological science popularization
Data Emperor reveals the weather
Special Topic category
Solar terms category
Weather Headlines
Local consultation
Agricultural Director

Climate change
Disaster prevention and mitigation
Chatting everything under the sun
Meteorology and Life
The weather is ever-changing

National Standard
Industry standard
Chinese books
Chinese literature
Service materials
Manual writing

Who What How Case
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Big meteorological data

More than 30 personalized and professional meteorological data products with different time 
scales, spatial resolutions and scenarios at any position in the world.

Current weather 
Short (2 hours) 
Short (3 days )

Medium (15 days)
Long (45 days)

historical extreme

conventional
 products

car wash index
fishing index

Index products

traffic weather

energy 
meteorology

Professional 
products

CMA-GFS:
l Vertical 87 layers, top layer 

reaches 0.1 hPa
l Global range 0.25°by 0.25°grid
l Assimilation System 4DVAR
l 10-day forecast (00,12UTC)
l 5-day forecast (06,18UTC)
l Tropical Cyclone Forecast for 

Global Seas

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

with a resolution of 9 km
l Longitude: 40-180, Latitude: 15S-

60N
l 4 runs per day with 5-day forecasts

CMA-MESO:(Regional 
Assimilation Forecast System)
l China Area Range 3 km
l 8 runs per day,
l 00,12UTC Forecast for the next 72 

hours
l Other times forecast 36 hours ahead

Belt and Road: 9 km

Global climate: 45 km
CMA-CPS: Global Climate 
Prediction System
l Vertical 56 layers, top layer 

reaches 0.1 hPa
l Global range 45 km resolution
l 1-60 Day forecast: 4 aggregate 

members run daily
l 1-13 Monthly Forecast: Running 

at the beginning of each month, 
21 ensemble members Global Ocean

Who What How Case
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LLM general ability + reasoning ability Agents connecting weather data and tools
Natural Language Understanding, Deep Reasoning, Chinese-English 
Instruction Following, Multi-modal Generation, Agent All Tools Call

Weather databases, documents, APIs, ad hoc models,
Workflow, expert knowledge

meteorological 
data

meteorological 
knowledge base

professional 
methods

structure

Business toolset

meteorological 
LLM

(General Ability)

GLM and other 
general models

incremental
pre-trained
fine tuning

packaging

   Meteorological Services Workflow

quiz
AI

assistant data 
processing

report 
interpretation

Code 
Assistant

Data 
visualization 

analysis
……

Bulletin 
generation

Bulletin 
translation

Embed agents into various applications in the form of APIs, conversational bots, web pages, browser plug-ins, etc.

meteorological 
LLM

(Deep reasoning)

DeepSeek-R1
model etc

reinforceme
nt learning

Agent Platform based on FengHe

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

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

Who What How Case
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Weather facts, 
historical and 
forecast data, 

media materials

Extract warning 
type, level, and 

regional data from 
warning ID

Data 
to

Figure

Data
to

Image

Image and 
text 

composite

Text and image Vedio

connect

Generation of multimode warning 
service products

 Multiple  Application Senarios:Generation 

Who What How Case
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machine 
translation

 Multiple  Application Senarios:GMAS-A Multilingual  services

Global 
warning 
data

Input
Chinese English French Korean Japanese ..........

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

Who What How Case
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 Multiple  Application Senarios:Early Warning Agent

Agrcultural ProductCall-to-response Forest Risk warning TransportationRisk Reminder

Who What How Case

Ø More than 130 application senarios to meet disaster prevention and mitigation needs.

Ø The question-answer  interactive service and multimodal service forms constructed a new paradigm for waring services.
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Multiple  Application Senarios: Tourism Agent

Question:We will travel from Shanghai to Baiyangdian for tourism by car in this weekend?

Who What How Case
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Thank you for your attention!

Contact：wangmuhua@cma.gov.cn


