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Simulation of Pollution Apportionment and Optlmlzatlon of Control Methods in

Watershed Scale: A Case Study of the Shun’an Watershed in- Tongllng Clty -

LIU Guo- wangchen CH-EN Lei ", LI Jia-qi, ZHANG Yu-chen, ZHAO Yi-xin, LIU Yan-qi, SHEN Zhen -yap W
(Stdte 'Kev Ldbordt(m of W(fter Environment Simulation, School of i I'omyeflt Beijing Normal Universityy Beljmg 100875 J‘Chm:ﬁ

Abstract The protectl(rn of the Yangtze River is an importafit nancfnal slrategy in:China, but it faces many; problems sugh as difficult water environment protecnon unclearj
pollution sources, el lo! 1ntegrauon of measures. Ajmed at d@ddressing walfshed scale multi-source polluthi‘fl together with Ifacing the bottleneck methiod by combining
research' data analysis, mechanism model, and intelligent algorithm optimization , this study built the framework for aceurate pollution apportionment, measures evaluatigr, and
oyérall meastire optimizatiofi=Shunan watershed in Tonghné City of AnhuiProvince was ‘set as an example for the application. The results showed that the new method could
accurafy quéntify the impatts of planting industry, rural life; livestock and puultry _breedmg, aquaculture, industrial sewage, and"domestic sewage in the watershed and
evaluatg the oyerall effects of various measures. The multizobjective’ OptlHllZdllOﬂ‘" '1g0rlthm provided a cooperative multi-source pollution control scheme with higher cost
performance and better envitonmental benefit by comparing the cost effectiveness of various schemes systematically. The optimization scheme showed that total nitrogen could be
reduced byl 274.24 t-a™" in wet years, 855.24 t-a ™" in normal years, and 381.96 t-a~" in dry years. Total phosphorus was reduced by 321.42 t-a™" in wet years,
159.80 t-a™" in normal years, and 42.93 t-a™" in dry years, such that the water quality reached the surface class Ill water quality standard. These research results can be
extended to other watersheds and provide a method reference for water environment protection under the hackground of the high-quality development of watersheds.

Key words: Yangtze River Economic Belt; nonpoint source pollution; point source pollution; SWAT model; multi-objective optimization; high quality development of

watershed
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Fig. 1 Shun’an Watershed map, economic development, and industrial development
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Fig. 3 Load and discharge of TN and TP in wet, normal, and dry years in the Shun’an Watershed
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Fig. 4 Proportion of pollution sources in No. 1 and No. 23 sub-watersheds
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Fig. 5 Optimization results of prevention and control strategies in wet, normal, and dry years in the Shun’an Watershed
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