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Analysis on the spatiotemporal evolution characteristics of
agricultural non-point source pollution in China

XU Xinliang' ., CHEN Jianhong'?, ZHANG Xiongyi'?

(1. Institute of Geographical Sciences and Natural Resources Research/State Key Laboratory of Resources and
Environmental Information Systems. Chinese Academy of Sciences, Beijing 100101, China;

2. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract In recent years, with the continuous improvement of agricultural development, excessive use of chemical
fertilizers, pesticides, and agricultural plastic films have become the main reasons that cause agricultural non-point
source pollution in China. To explore the regional differences and evolution characteristics of agricultural non-point
source pollution risk since the 1990s in China. ArcGIS spatial analysis technology was employed in this study to analyze
the spatial distribution and long-term evolution characteristics of fertilizers, pesticides, and agricultural plastic film
pollution in nine major agricultural regions and provinces in China. The results show that the overall use of chemical
fertilizers, pesticides, and agricultural plastic films is increasing year by year in China from 1991 to 2018, and the
grade of non-point source pollution is increasing, and the problem of non-point source pollution is more prominent in
farmland. The usage amount of chemical fertilizers on land increased by 101. 5%, and the overall pollution leve
increased from a lower pollution level to a higher pollution level. The usage amount of pesticides on land increased by

97.6% , and the overall pollution level changed from a lower level to a higher level; the usage amount of agricultural
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plastic film on land increased by 238.2% , and its pollution level changed from a low level to a higher level. The
pollution levels of chemical fertilizers, pesticides and agricultural plastic films have changed from the lower pollution
levels in the early period to the current higher pollution levels in the nine agricultural areas. The degree of increase of
non-point source pollution of chemical fertilizers is the most prominent in Southern China, Huang-Huai-Hai Plain and
Loess Plateau. The increase of non-point source pollution of pesticides is the most prominent in Huang-Huai-Hai Plain.
Middle-lower Yangtze Plain and Southern China, the pollution level of agricultural plastic films non-point source pollution
has increased most prominently in Northern arid and semiarid region, Southern China and Huang-Huai-Hai Plain. The
pollution degree of chemical fertilizers, pesticides, and agricultural plastic films in various provinces showed different
degrees of increasing trends. In conclusion, the non-point source pollution of chemical fertilizers became more serious in
Henan, Hainan, Hubei, Guangxi, Shaanxi and Xinjiang, the non-point source pollution increase of pesticides in Hunan,

Jiangxi, Fujian, Guangdong and Hainan is the most obvious, and the agricultural plastic film non-point source pollution

2021 4 25 26 &

has increased significantly in Shanghai, Xinjiang. Fujian, Hainan. Gansu, Shandong and Zhejiang.

Keywords agricultural non-point source pollution; spatial distribution; evolution characteristics
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Table 1 Classification of non-point source pollution of chemical fertilizers,
pesticides and agricultural plastic films t/hm?
- A T AR A ]
T B 1 o 25k P it .
Usage amount of SR
Usage amount Usage amount
o agricultural Grade
of fertilizer of pesticide
plastic film
[0, 0.15) [0, 0.005) [0, 0.0D) fik Lowest
[0.15, 0.30) [0.005, 0.010) [0.01, 0.02) BAK Lower
[0.30, 0.45) [0.010, 0.015) [0.02, 0.03) — & Middle
[0.45, 0.60) [0.015, 0.020) [0.03, 0.04) i Higher
—=0. 60 =0. 020 =0. 04 & Highest
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Table 2 Usage amount of chemical fertilizers, pesticides, and agricultural plastic film per hectare

in the nine major agricultural areas in China in 2018 t/hm?
A 98 ) g
Al X i V&) ,
Agricultural
Agricultural area Fertilizer Pesticide ;

plastic films

T TRFTREXONE T ECHM B 0.282 9 0.004 6 0.046 2
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Gansu, Xinjiang) NASR

ARALF IR CRIEIE 5 AR LT 0.222 0 0.006 5 0.012 6

Northeast China Plain (Heilongjiang, Jilin, Liaoning) NCP

X R R A8 0.839 0 0.035 7 0.041 7

Southern China (Fujian, Guangdong, Taiwan, Hainan) SC

WU P S5 X I AR BT R AR R 0.633 0 0.013 5 0.034 5

Huang-Huai-Hai Plain (Hebei, Beijing, Tianjin, Shandong,
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B TR R X (B L 1L ) 0.479 5 0.004 9 0.018 1

Loess Plateau (Shaanxi, Shanxi) LP

H G e DL DX (96 7 O 0.132 4 0.002 7 0.016 2
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Fig. 1 Usage amount of chemical fertilizers and growth rate in agricultural areas in 1991 and 2018
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Fig. 2 Usage amount of pesticides and growth rate in agricultural areas in 1991 and 2018
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