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Background
The BTHSA are the top priority of PRC’s air pollution control policy

Unfavorable atmospheric diffusion 
conditions

Schematic Map of Annual Average PM2.5 

Concentration in BTHSA, 2024

• Regional energy consumption is 4.1 times the national average, with structural and 

root-cause pressures, and pollution emissions exceeding environmental capacity.

• The Beijing-Tianjin-Hebei and its surrounding areas (BTHSA) have weak winds on the 

leeward slope and a warm air layer in the middle atmosphere, making air pollution 

hard to spread naturally.



Development History
Beijing’s air pollution problem began to become prominent in 1990s.

➢ In October 1998, the concentration of SO2 in Beijing has risen sharply, with the monthly

average reaching a high level of 300 μg/m³.

➢ On December 16, 1998, Beijing issued the Circular on Taking Emergency Measures to

Control Air Pollution, introducing control measures in response to air pollution.



Development History
2008 Beijing Olympic Games

 Issuing Measures for Ensuring Air Quality in Beijing During

the 2008 Beijing Olympic and Paralympic Games （ April

2008）, Air quality is ensured through six major measures:

• Motor vehicle management

• Suspension or restriction of construction site operations

• Production suspension or limitation of key enterprises

• Emission reduction from coal-fired facilities

• Control of VOCs emission

• Emergency response under haze pollution.

Air Pollution Control Zones for the 

2008 Beijing Olympic Games



Development History
Northern PRC suffered from severe air pollution in January 2013
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Proportion of days at each 

pollution level in cities of the 

BTH region, January 2013

 Beijing experienced 104 consecutive hours of heavy air pollution,

with a peak hourly PM2.5 concentration of 860 µg/m³.

 Xingtai recorded haze pollution in 28 days, with a maximum daily

concentration of 908 µg/m³. Shijiazhuang recorded 15 days with an

AQI of 500. Beijing recorded haze pollution in more than 10 days.
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249 250 208 396 180 384 438 500 326 314 243 405 318 159 269 366 269 175 279 337 355 335 283

178 233 301 375 259 155 264 360 395 223 188 241 353 244 273 271 268 243 236 275 304 223 180 178
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163 282 210
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Air Quality Index in cities of Hebei province during Jan-2013



➢ From December 27, 2022 to January 13, 2023,a total of 108 cities in 15 provinces recorded 438

days of severe PM2.5 pollution, causing the annual PM2.5 concentration to rise by 0.5 μg/m³in 2022

and by 1.5 μg/m³in 2023.

Distribution of Severe Pollution Days 

During the Christmas–New Year period
Regional pollution 

evolution and transport

Development History
Severe pollution episodes significantly affect annual air quality.



Development History
The joint prevention and control strategy has been gradually improved.

• Action Plan for Air Pollution Prevention and Control（2013）：Establish a coordinated air pollution prevention and control strategy

for the BTH region

• Three-Year Action Plan for Winning the Blue Sky Defense Battle（2018）：Define the scope of the "2+26" cities joint prevention and

control region

• Action Plan for the Continuous Improvement of Air Quality（2023）：The scope of joint prevention and control for the "2+26" cities

has been expanded to "2+36" cities.

• Since 2024, in response to long-time, large-scale severe air pollution episodes in autumn and winter, cross-regional joint prevention

and control has been implemented to reduce the intensity and duration of heavy pollution events.

Heavy Pollution Weather Warning on 

December 30, 2024

“2+26” cities “2+36” cities
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Typical Cases
The full application of the joint prevention and control strategy during Beijing 2022 Olympic Winter Games.

Challenge The first winter support operation, lasting for 40 days

Targets PM2.5<75 during the whole Winter Olympics

precise regulation and 
control

Precise emission 

reduction inventory

Accurate forecasting and 
monitoring, intelligent 

supervision

Multi-dimensional 

monitoring network

Single-screen consultation
One-map overview
One-click dispatch

Decision Support 

Platform

Work 
foundation

Strategy Scientific set control region and targets



Typical Cases
The full application of the joint prevention and control strategy during Beijing 2022 Olympic Winter Games.

➢ In the processes of pre-event analysis, in-process tracking, and post-event evaluation for pollution 

process, a technical support system of "monitoring and forecasting–consultation and analysis–

emergency response–supervision and implementation–tracking and evaluation" has been established.

Precision Regulation and Control Technology System for Air 

Pollution Process Response

Air Quality 

monitoring

Pollution process 

forecast

Monitoring 

and 

Forecasting

Pollution source 

apportionment

Regional response 

plan

Consultation 

and

Analysis

Warning Response

Emission reduction 

inventory

Emergency 

Response

Supervision 

Big Data for Law 

Enforcement

Supervision 

and 

Implementation

Emission Reduction 

Effect Evaluation

Air Quality 

Simulation

Tracking and 

Evaluation



Joint Prevention and Control Zone

44 cities and 39 key industries

Optimiziation on Feb-13

44 cities and 19 key industries

• Scientifically define control zones and implement differentiated urban control levels: "Core Zone – Key 

Zone – General Zone"

• Taking full advantage of diffusion conditions, the control measures were optimized and adjusted twice:

• The number of controlled industries was reduced to 19 at 8 days before Closing Ceremony;

• The scope of controlled cities was narrowed to 8, with focus on the 19 controlled industries at 3 days 

before Closing Ceremony

Optimiziation on Feb-18

8 cities and 19 key industries

Optimization of the joint prevention and control strategy

Core Zone

Key Zone

General Zone

Collaboration 

Zone



System for joint prevention and control 
Inventory management of emergency emission reduction measures

 We established an emergency emission reduction inventory in the Beijing-Tianjin-Hebei

region and surrounding areas, and continuously optimized it in application.

✓ In 2019: the "2+26" cities, Fenwei Plain, and Yangtze River Delta（15 industries, 210,000

companies)

✓ In 2025: continuous updates in the 28 provinces, autonomous regions, and municipalities

were carried out to achieve full inclusion of all eligible air-related enterprises (39

industries, 650,000 companies
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System for joint prevention and control 
Performance Grading of Key Industries

 During heavy pollution weather alerts, emergency

control measures may be taken, including ordering

relevant enterprises to suspend or limit production and

restricting the use of some motor vehicles.

 Initially, emergency emission reduction measures mainly

focused on stoping production in key industries.

 In 2019, an innovative policy of performance grading for

key industries was introduced.

During heavy pollution weather alerts,
enterprises with grade A could be
subject to exempted emergency
emission reduction measures.



➢ The forecast period has been extended from 3–7 days to 10 days. The accuracy of pollution process 

forecasts exceeds 90%.

➢ Developed a short- and long-term polluted meteorological forecasting method based on multi-

product combination and comprehensive assessment.

System for joint prevention and control 
Multi-model integrated forecasting technology for air pollution

7-day forecast

10-day forecast

10-day forecast & 1-2 weeks analysis

EC and KMA 

forecast product

U.S. medium-

and long-term 

climate forecast 

products



➢ Based on accurate meteorological and air quality forecasts, it was scientifically determined

that the pollution episode during February 8–11 posed the highest risk of exceeding

standards during the Beijing Winter Olympic Games.

Forecast 

Region

02月08-

Feb

02月09-

Feb

02月10-

Feb

02月11-

Feb

02月12-

Feb

02月13-

Feb

02月14-

Feb

northern 

Hebei
优-良 良-轻 良-轻 良-轻 良-轻 优-良 优-良

Beijing 良-轻 良-轻 轻-中 轻-中 优-良 优-良 优-良

Tianjin 良-轻 轻-中 中-重 中-重 良-轻 优-良 优-良

central 

Hebei
轻-中 轻-中 中-重 中-重 中-重 良-轻 优-良

southern 

Hebei
轻-中 轻-中 中-重 中-重 中-重 轻-中 良-轻

western 

Shandong
轻-中 轻-中 轻-中 轻-中 轻-中 轻-中 良-轻

northern 

Henan
良-轻 轻-中 轻-中 轻-中 中-重 轻-中 良-轻

southern 

Henan
良-轻 良-轻 良-轻 良-轻 轻-中 轻-中 良-轻

Air Quality Forecast Results for February 7, 2022

Refined prediction of pollution risk

Good Light 

pollution

Moderate 

pollution

Severe 

pollution

Surface Wind Forecast at 20:00, 11th Feb



①9-Feb16:00 to 11-Feb0:00

1~2 m/s southwesterly wind

Implement temporary production 

regulation and control

• 47 iron and steel enterprises (103 

sintering machines)

②11-Feb 4:00-12:00

1~4 m/s northeasterly wind

③11-Feb16:00-24:00

1~2 m/s southeasterly wind

Implement temporary production 

regulation and control

• 82 iron and steel enterprises (198 

sintering machines)

• Nearly 900 refractory enterprises 

Optimize power dispatch

• Increase the proportion of clean 

energy power generation in Hebei, 

Shandong and Henan provinces

• Import 1 billion kWh of electricity 

from Jiangsu and other regions, a 

year-on-year increase of 10%

Regulate vehicles on key road
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Precise regulation and control of upwind pollution sources

➢ Based on scientific analysis of meteorological

conditions and air quality, precise regulation

and control measures were implemented for

upwind pollution sources.

➢ Industrial emissions in the region decreased

by nearly 40% and mobile source emissions

by approximately 30%.

PM2.5 distribution



Green Winter Olympics

Date
1-

Feb

2-

Feb

3-

Feb

4-

Feb

5-

Feb

6-

Feb

7-

Feb

8-

Feb

9-

Feb

10-

Feb

11-

Feb

12-

Feb

13-

Feb

14-

Feb

15-

Feb

16-

Feb

17-

Feb

18-

Feb

19-

Feb

20-

Feb

21-

Feb

22-

Feb

Beijing 7 12 7 5 7 8 11 15 39 56 50 35 49 13 14 14 26 33 8 9 8 11

Yanqing 3 4 4 3 4 4 6 7 23 38 24 40 39 6 10 7 20 20 6 5 5 6

Zhangjiakou 11 10 9 10 8 10 10 12 31 50 19 28 24 15 15 13 26 27 12 11 11 14

Chongli 4 4 4 4 4 4 4 4 22 27 8 14 19 5 6 4 18 10 4 6 6 6

PM2.5 concentrations during Olympic Games

➢Target：During winter Olympic Game (Feb-4—Feb-20) , 

daily PM2.5 of Beijing and Zhangjiakou less than 75 μg/m3

➢On the days of the opening and closing ceremonies in

Beijing, PM2.5 concentrations was less than 10 μg/m3 ,

earning widespread praise from international media for the

"Winter Olympics Blue"

Sussceefully support the achievement of air quality targets
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 The accuracy of pollution process is low, with underprediction and missed forecasts for heavy

pollution days.：the accuracy for moderate and severe pollution in the Beijing-Tianjin-Hebei region and

surrounding areas is only about 60%.

 The forecasting accuracy for key particulate matter components is insufficient.

Future Prospect
Improve forecasting capability

Multi-source data reveals the

evolution of pollutants and their

components.

Pollution forecasting and 

source apportionment 

Spatiotemporal Deep 

Network

Transfer Learning

File:AtmosphericModelSchematic.png

AI+
AI hybrid model-

optimized 

forecasting

Achieve accurate and real-time forecasting of concentrations of major PM2.5 components

such as organic matter, nitrate, and sulfate.

Emission 

inventory

Physical 

process

Chemical 

process

Multi-

source 

monitoring 

data
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Future Prospect
Improve regulatory efficiency

 Strengthen the inspection of the implementation of heavy 

pollution response measures during the emergency linkage 

periods for heavy pollution weather.

 Continue the heavy pollution weather dispatch strategy

➢ Daily assessment and dispatch

➢ Establish a closed-loop of problem notification – verification 

and rectification – implementation and feedback

➢ Establish a list for prominent issues

 Improve the level of information-based management

Assessment 

of monitoring 

data

Problem 

rectification

Problem 

analysis and 

feedback

Problem 

investigation

Problem 

notification



Future Prospect
Strengthen the capacity for atmospheric environmental management

 Relying on national science projects from Ministry of Environment and Ecology 

and Ministry of Science and Technology, we will develop an intelligent regulation 

and decision-making model for pollution processes.

➢ Dynamic optimization of regulation scenarios.

➢ Intelligent formulation of emission reduction inventory.

➢ Smart supervision of emission sources.

➢ Comprehensive effect assessment.



Thank You for 
Listening!
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