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Impact analysis of the future development scenario on risks from agricultural non—point source pollution

ZHU Kangwen', CHEN Yucheng'*', XIONG Hailing’, ZHANG Sheng *, YANG Zhimin '*, HUANG Lei'?, LEI Bo*

(1. College of Resources and Environment, Southwest University , Chongqing 400716, China; 2. Chongqing Engineering Research Center of
Rural Cleaning, Chongqing 400716, China; 3. College of Computer & Information Science, Southwest University, Chongging 400716,
China; 4. Chongqging Academe of Eco—environmental Science , Chongqing 401147, China)

Abstract: The results of China’s second national pollution source survey showed that agricultural non—point source pollution (ANSP) is
still a main contributor to water pollution. In our analysis, we chose the Fuling District as a typical area of ANSP, based on land use data
from 2010 to 2015. Our analysis integrated the advantages of CLUE-S, Markov, GIS, and an improved output risk model. This study
analyzes the projected changes of ANSP risk and its response to the adjustment of output coefficients under the two scenarios of natural
development(ND) and cultivated land protection (CP) from 2020 to 2030. The purpose of the study is to develop information that may help
guide the selection of modes of future regional development and the establishment of polices for ANSP risk reduction. Study accuracy
analysis results of the land use simulation show that the Kappa coefficient was 0.75 and the FoM exceeded 0.21, and the degree of
preciseness was good. According to the modeled results, the risk of ANSP in the Fuling District decreases significantly from 2010 to 2030,

especially in the towns and sub—basins near the Damu and Wuling mountains. However, the rate of risk reduction decreases over time. For
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example, under the ND scenario, using 5—year intervals from 2010 to 2030, the proportions of Grade VIl or above risk in Qingxi Town was
46.20%, 29.69%, 25.72%, 22.20%, and 20.00%. The risk reduction in the sub—basins demonstrated a good response to the change of the

output coefficient in cultivated land (i.e., the amount of fertilizer application ). The simulation of the future scenario was helpful in exploring

the response relationship between pollution risk and changing land use under different regional development scenarios. It also revealed the

benefit of focusing on analyzing the changes of pollution risks for each of the towns or sub—basins. These results demonsirate that this

method is conducive to developing strategies for the effective prevention and control of future ANSP risks in each town and sub-basin.

Keywords : agricultural non—point source pollution; CLUE=S model; GIS; output coefficient
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Figure 2 Distribution map of land use types in Fuling District in 2010 and 2015
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Table 1 Results of logistic regression analysis

WiH Bl piS:i! KK i b HoAth b
Ttem Cultivated land Forest land Grassland Water area Construction land Other land
sclgr0 0.000 01 0 0.000 26 -0.000 07 —-0.000 21 -0.002 27
sclgrl -0.000 13 0.000 25 -0.001 62 0.000 50 —-0.005 32 0.002 31
sclgr2 0.000 01 0 0.000 03 0.000 03 —-0.000 09 -0.001 87
sclgr3 -0.000 04 0.000 09 0.000 06 -0.000 17 —-0.000 08 -0.000 91
sclgrd -0.006 95 0.002 85 -0.003 13 0.003 44 0.003 61 -0.000 47
sclgrS 0.000 10 -0.000 07 -0.000 26 -0.01029 0.000 34 -0.086 37
sclgrb -0.001 63 0.002 82 -0.001 03 -0.003 28 -0.004 57 -0.013 00
sclgr? -0.051 46 0.081 45 -0.010 52 -0.106 73 -0.016 20 -0.079 49
sclgr8 -0.000 70 0.000 59 0.003 35 0.000 53 —-0.000 88 -0.044 62
i it Constant 2.638 95 -3.599 70 -7.833 40 0.398 19 -0.307 00 8.719 85
ROC 0.722 00 0.775 00 0.794 00 0.949 00 0.873 00 0.999 00
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