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Comprehensive assessment of microplastics ecological risk in the Yangtze River Basin//WANG Hua'”?, LI
Sigiong'*, ZENG Yichuan'*, YAN Yuting'*, HE Xinchen®( 1. College of Environment , Hohai University , Nanjing 210098,
China; 2. Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes, Ministry of Education ,Hohat
University, Nanjing 210098, China; 3. Department of Civil and Environmental Engineering, University of Massachuseits
Ambherst Amherst 01003, USA)

Abstract: A microplastics dataset containing 366 sampling sites in 43 cities in the Yangtze River Basin was established to
explore the changes in the spatial distribution of microplastics. Based on the two-dimensional risk assessment matrix and
Monte Carlo simulation, the absolute ecological risk of microplastics at each sampling point within the river basin and the
relative ecological risk of microplastics of the whole river basin were evaluated, respectively, and the priority control areas
and priority control factors of microplastics in the Yangtze River Basin were identified. The results showed that the mean
microplastics abundance in the Yangtze River Basin was (2.52+11.60) x10* items/m’ ,and that human activities, such as
production, consumption, and ship transport, as well as natural factors, such as topography may be the reasons for the
uneven distribution of microplastics. The absolute ecological risk indexes of different cities in the Yangtze River Basin with
sampling points ranged from 1 to 20, and the microplastics ecological risk of the Poyang Lake Basin and Taihu Lake Basin
should be paid more attention. The relative ecological risk assessment based on Monte Carlo simulation showed that 90. 8%
of the microplastics pollution load risk was at low level, 63.4% of the polymer hazardous risk was at high level, and
65.5% of the potential ecological risk was at low level in the river basin, with microplastics abundance, polyvinylchloride,
and polyurethane having high ecological risk contributions.

Key words: microplastics; two-dimensional risk assessment matrix; Monte Carlo simulation; ecological risk; Yangtze
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Fig.1 Division of basic analysis units in the Yangtze River Basin
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Table 3 Microplastics abundance distributions in cities with sampling points in the Yangtze River Basin
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Fig.2 Characteristics of microplastics composition in the Yangtze River Basin
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Table 4 Absolute ecological risk index of microplastics in cities of the Yangtze River Basin
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Monte Carlo simulation
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