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Spatio-temporal Characteristics of Air Quality Index and Its Driving
Factors in the Yangtze River Economic Belt: An Empirical Study
Based on Bayesian Spatial Econometric Model

Bai Ling"?, Jiang Lei’, Zhou Haifeng’, Chen Zhongsheng®
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Abstract: Based on a cross-sectional data at the city level in the Yangtze River Economic Belt, this paper firstly
employs the exploratory spatial data analysis method to investigate the spatio-temporal variation characteris-
tics of air quality index (AQI) of 126 cities in 2015, and then applies the Bayesian spatial econometric model
to explore the socio-economic driving factors of air quality index of the Yangtze River Economic Belt. The
findings are the following: 1) The distribution of the annual average AQI values in the Yangtze River Econom-
ic Belt exhibits a significant spatial cluster pattern, specifically high AQI values in the north and low AQI val-
ues in the south. Moreover, the hot spot analysis results show that the most polluted areas are mainly Jiangsu
province, the northern Zhejiang province, Shanghai and the most areas of northern Anhui province while Yun-
nan province, Panzhihua city of Sichuan and the most areas of Guizhou province show better air quality. 2) Re-
garding the seasonal characteristics of AQI values in the Yangtze River Economic Belt, it also shows a typical
seasonal characteristic, specifically, high AQI values in both winter and spring, and low AQI values in both
summer and autumn. Overall, during the whole year high AQI values are mainly concentrated on Hubei prov-
ince, Anhui province and Jiangsu province while low AQI values on Yunnan province. 3) The Bayesian spatial
lag model indicates that the urban AQI values of the Yangtze River Economic Belt show significant spatial
spillover effects. Moreover, the environmental Kuznets curve hypothesis has been verified, indicating that as
GDP per capita increases, air quality worsens. However, when GDP per capita continues to increase, air quality
becomes better. Besides, the coefficient of FDI variable is significant and positive, indicating the pollution ha-
ven hypothesis. Finally, the increase in population density and highway passenger transportation are important
driving factors worsening air quality while the higher proportion of the tertiary industry and green coverage ra-

tio improvements contribute to improving air quality of the Yangtze River Economic Belt.

Key words: Yangtze River Economic Belt; air quality index(AQI); spatial autocorrelation; hot spot analysis;

Bayesian spatial econometric model



