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China's Economic-environment Comprehensive Zoning
Based on Big Data Method and SOFM Clustering
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Abstract: In the past 40 years, China's economy has developed rapidly but has paid a heavy environmental
cost. China's environment and economy have undergone tremendous changes. The imbalance in regional eco-
nomic development has intensified, while the various kinds of environmental problems have taken place in dif-
ferent area. Therefore, it is necessary to formulate environmental policies in a targeted manner. To this end, big
data methods should be applied to reveal the relationship between the environment and economy, which forms
the basis of comprehensive zoning. In this study, multi-source big data such as nighttime light remote sensing,
spatialized population data, urban natural boundary and simulated PM2.5 concentration was used to establish
an economic-environmental linkage system. The time and spatial variation rules of economic and environment
hotspots were identified by Getis-Ord index. The provincial administrative areas of China were divided into
four groups by using an artificial neural network (Self-Organizing Feature Map, SOFM) clustering of both eco-
nomic and environmental indicators. The results show that: 1) The provinces with higher average light intensi-
ty in China are mainly concentrated in coastal areas. The economy is mainly driven by the Yangtze River Del-
ta, the Pearl River Delta, and the Bohai Rim. It is a developing trend that is low in the southeast, high in the
northwest and the eastern coastal areas. The economic development of coastal area is superior to the northeast,
central and southwest regions. 2) The concentration of PM2.5 in China shows a trend of increasing first and
then decreasing. Highly polluted areas are mainly concentrated in the North China and Central China regions.
In northeast China, the pollution hotspots expand from the Liaodong Peninsula and Shanhaiguan to the north-
east, while the south China maintains stability. 3) Based on OLS light index, population, urban natural bound-
ary, and annual average PM2.5 concentration in 2015, the prefecture-level cities can be grouped into four types
by using the self-organizing feature mapping model. Type I region is highly economic developed and environ-
ment deteriorating areas, mainly located in the North China Plain and the Yangtze River Delta. Type II region
is the economic developed and environment deteriorating areas, which is mainly distributed in the periphery of
the Type I region, especially around Jing-jin-ji area. Type III region is economically developed and environ-
mentally friendly, such as Guangdong, Hainan, Jiangxi, Fujian, and Chongqing. Type IV is economically un-
derdeveloped and high environment quality areas, which are mainly distributed in the north of the Northeast,
Inner Mongolia, Gansu, Guizhou, Xinjiang, Qinghai, and Tibet. The research results are hoped to provide refer-

ence for balancing economic development and environment conservation in different regions of China.

Key words: economic-environment system; big data; nighttime lighting index; PM2.5; Self-Organizing Feature
Map (SOFM)



