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Spatiotemporal Evolution of PM, . Pollution in the

Urbanizating Cities of China

WANG Guilin

(Urban Development Research Center, Shanghai Urban Construction Vocational College, Shanghai 200438, China)

Abstract; In the process of rapid urbanization, human activities are the primary contributors to urban PM,
pollution. Analyzing the impact of urbanization on PM, ; pollution and mastering the evolution law of PM, < pollution
are of practical significance for removing PM, 5 pollution and improving the level of urban governance. Previous
studies on urban PM, ; pollution depended on ground-based PM, . data collected at ground monitoring stations in
cities, and the influence of natural sources of PM, 5 (such as fugitive dust and sea salt) on urban pollution were not
effectively excluded, thereby affecting the accuracy and reliability of the research results to a certain extent.

In this study, based on aerosol optical depth ( AOD) from satellite remote sensing, Goddard Earth Observation
System Chemical (GEOS-Chem) model simulations, and ground-based monitoring data, it employed a
Geographically Time Weighted Regression ( GTWR) model to retrieve the spatiotemporal distribution of PM,
pollution and anthropogenic PM, 5 emissions ( excluding the influence of fugitive dust and sea salt) in China from
1998 to 2017 and analyzed the evolutionary relationship between the two.

(1) The simulation accuracy of urban PM, s based on GTWR was 87.94% , which was 7.80% higher than
that the simulation accuracy of GEOS-Chem model.

(2) In China, the spatial pattern of PM, 5 pollution showed an inverted “T” shape, with the North China
Plain at the intersection being the most polluted. Anthropogenic PM, 5 emissions followed the “Hu Huanyong line”
distribution pattern, showing an overall increase and a periodic fluctuation trend.

(3) There was a significant positive correlation ( R = 0. 66 ) between the urbanization level of China’s
population and anthropogenic PM, 5 pollution.

(4) Cities with low urbanization ( population urbanization rate of 0 —40% ) had the lowest PM, 5 pollution
levels. The average PM, 5 concentration in moderately urbanized cities was 27.49 +8.95 pg + m > which was 5. 92
times that of low-urbanized cities.

(5) The average PM, 5 concentration in highly urbanized cities was 34.40 +7.71 pg + m >, which was
25.14% higher than that of medium-urbanized cities, and 7. 41 times higher than that of low-urbanized cities.
Beijing, Shanghai and Tianjin has the highest population urbanization rate, ranging from 80% to 100% , with an
average PM, ; concentration of 61.60 +10. 15 wg - m >, which was 79.07% higher than that in highly urbanized
cities, 2.24 times higher than that of medium-urbanized cities, and 13.28 times higher than that of low-urbanized
cities.

Conclusively, urbanization pattern in China had a significant impact on PM, 5 pollution. The higher the level of
urbanization, the more severe anthropogenic PM, 5 pollution is. The findings of this study can provide a scientific

basis for improving urban air quality and formulating scientific and reasonable pollution prevention strategies.

Key words: urbanization; PM, s pollution; MODIS; GTWR
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