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Spatiotemporal evolution characteristics and influencing factors of urban air quality in China
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Abstract; To study the spatial-temporal evolution characteristics and influencing factors of
China’s urban air quality, we use the AQI index and natural, social and economic data of China’s
urban air quality from 2015 to 2018, and use the ArcGIS spatial analysis and spatial econometric
model to analyze the spatial-temporal evolution characteristics of China’s urban air quality at the
scale of year, month, season and day. The natural, social and economic factors affecting urban
air quality are analyzed from the overall and regional perspectives. The main conclusions are as
follows: O From 2005 to 2018, air quality in Chinese cities has been improved on the whole, and
some areas have been effectively controlled. The monthly variation of air quality is U-shaped, and
the seasonal characteristics generally conform to “high in winter, low in summer, medium in
spring and autumn. ” In recent years, air quality has improved in autumn and winter while deteri-
orated significantly in spring and summer. Over the four years, the number of days with air qual-
ity standards increase, with the number of days with severe pollution decreasing. @ The air qual-
ity index’s spatial distribution pattern is “high in the east, central and northwest, and low in the

southeast and southwest. ” The spatial aggregation of urban air quality is apparent, and the inter-
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action of neighboring cities is significant. @From a national perspective, population density, e-

lectricity consumption level, investment in science and technology, and civil vehicle ownership are

significantly positively correlated with Chinese cities” AQI index. Economic development level,

landscaping, and average temperature are significantly negatively associated with the AQI index.

@At the regional level, the inverted U-shaped law of economic development and air quality

change is not obvious; the relationship between urbanization level and AQI index is inverted

U-shaped. The role of scientific and technological progress in promoting the improvement of air

quality has not really taken shape. The impact of the increase of electricity consumption level,

population density and the number of civil cars on air quality in each region shows a significant de-

terioration effect, with it expanding with the increase of the numerical value. Green space can im-

prove the regional AQI index.
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Fig. 1 Annual average of AQI in all regions of
China from 2015 to 2018
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Tab. 2 Socio-economic factors affecting urban air quality in China from 2015 to 2018
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Tab. 3 Regression analysis of socio-economic influencing factors of urban air quality in
different regions of China in 2015 and 2018
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