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ü high density of population, industry 
layout and energy consumption

ü highly polluting production lifestyle

What is  the Yangtze River Economic Belt?

Background & Motivation 

The current grim situation

• spans the three major regions of East, Central 
and West China

• covering 11 provinces and cities
• regional GDP accounts for more than 40% of 

the country's total



Current research progress & Weak points 

  the composition of atmospheric 
PM2.5 and PM10 1
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chemical conversion mechanism

  emission inventory and source 
analysis

Current research Weak points

  only focused on fine particulate 
matter PM2.5

a lack of research after 2016

  effects of long-distance monsoon 
transport and atmospheric boundary 
layer have not been considered 



Data source and quality control 

Air pollutants concentration:

Ø China's environmental monitoring station national urban air quality real-time 
publishing platform (http://106.37.208.233:20035/)

Ø air quality monitoring analysis of online platform (https://www.aqistudy.cn/)

Social and economic indicators:

Ø the Yangtze river economic belt big data platform (http://yreb.sozdata.com/) 

Ø the National Bureau of Statistics released by the China city statistical yearbook

Ø each city national economic development and statistical bulletin in 2018



Temporal variation characteristics of PM2.5 and PM10 concentrations 
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Fig.1 Time series of PM2.5 and PM10 concentration in the Yangtze River Economic Belt from 2015 to 2020
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Fig. 2  Raster percentage of PM2.5 and PM10 concentration by range in the Yangtze River 

Ecinomic Belt from 2015 to 2020
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Temporal variation characteristics of PM2.5 and PM10 concentrations 

Ø From 2015 to 2020, the proportion of grids with 

annual average PM2.5 concentration ≤35 μg·m-3  

has experienced a process of first increasing, 

then slightly decreasing and then increasing.

Ø An inflection point appeared in 2018 and 2019.

Ø After rising from 22.22% in 2015 to 45.24% in 

2018, then slightly dropped to 42.06% in 2019, 

and then increased back to 62.70% in 2020.



Correlation analysis of PM2.5 and PM10 and other air pollutants in different seasons 

Table 1 Pearson correlation coefficients of six atmospheric pollutant concentrations in the Yangtze River Economic Belt in different seasons



The spatial agglomeration characteristics of atmospheric PM2.5 and PM10 concentrations 

Fig. 3  Spatial cluster feature and significance feature of PM2.5 and PM10 in the Yangtze River Economic Belt based on local Moran′s I

Ø The atmospheric PM2.5 and PM10 

in the Yangtze River Economic 

Belt have obvious agglomeration 

characteristics in local space.
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Backward trajectory analysis of atmospheric PM2.5 and PM10 pollution process 
Kunming Chengdu Guiyang

Chongqing Changsha Wuhan

Nanchang Hefei Nanjing
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Fig. 4  72 h backward trajectrories analysis of air masses of capital cities in the Yangtze River Economic Belt in December, 2018 (red line: 100 m AGL; blue 
line: 100 m AGL; green line: 100 m AGL)



The influence of socio-economic factors on changes in PM2.5 and PM10 concentrations 

Table 2  Estimation results of OLS, SLM and SEM



Conclusion
Ø From 2015 to 2020, the annual average concentrations of PM2.5 and PM10 in the 

Yangtze River Economic Belt showed a decreasing trend year by year, accompanied 
by significant seasonal periodic fluctuations, and generally showed a trend of high in 
winter and low in summer.

Ø  There is a very significant correlation between PM2.5 and PM10 with good homology.
 

Ø There is a positive spatial correlation between PM2.5 and PM10 due to the joint action of 
themselves and neighboring region, and the spatial accumulation is relatively obvious.
 

Ø The changes in PM2.5 and PM10 concentrations in the Yangtze River Economic Belt are 
also affected by long-distance monsoon transportation and atmospheric boundary layer 
conditions, and there are significant differences in the backward trajectory directions of 
air masses in urban agglomerations on the upper, middle and lower reaches of the 
Yangtze River.

Ø The influence degree of the four socio-economic variables on PM2.5 and PM10 is as 
follows: GDP > ratio of secondary industry > green coverage rate of built-up areas > 
population density.
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