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Assessment of the fate of pesticide non—point source pollution in environmental multimedia of the Yangtze
River basin

YAN Xiaoman', JIAO Cong', CHEN Lei"”, ZHANG Qiangian®, QI Shasha’, SHEN Zhenyao'

(1. School of Environment, Beijing Normal University, Beijing 100875, China; 2. School of Environment, South China Normal University,
Guangzhou 510006, China; 3. CNOOC Research Institute, Beijing 100028, China)

Abstract: To study the spatiotemporal distribution of typical pesticide non—point sources in the Yangtze River basin, a multi-medium
environmental trend model for large—scale, multi-region, and long—term pesticide non—point source pollution was developed based on
fugacity theory. This model was used to quantify the legacy, concentration, and transmission flux of carbofuran in four environmental
medias, namely, water, soil, air, and sediment, in the Yangtze River basin from 1991 to 2020. The results showed that the legacy of
carbofuran first increased and then decreased, peaking in 2010 (1 647 t). The surface water and soil phases were the main sources of
carbofuran, with concentrations ranging from 0.278-135 ng+L™" and 0.052 2-16.7 ng- g™, respectively. The middle and lower reaches of the
Yangize River basin are hotspot regions, especially the Ganjiang River basin. Approximately 5.40% of pesticides applied each year
remained in the environment, and the main removal method was degradation, followed by advection into the sea (approximately 109 t+a™ in
2017). The results implied that the accumulation and transport of pesticide non—point source pollution on a large spatiotemporal scale
cannot be ignored. The simulation results of the modified method were more reasonable and provided important data reference and
technical support for the scientific control of pesticide non—point source pollution in the Yangtze River basin.
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The secondary basin number:32, Tongtian River basin; 33, Downstream area from Shigu;34,Dadu River basin; 35, Upstream area from Zhaohua,

Guangyuan ;36, Wujiang River basin;37, Trunk stream area from Yibin to Yichang;38, Around Dongting Lake area;39, Upstream area from Danjiangkou
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Figure 1 Yangtze River basin map
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Table 1 Definition of transfer fluxes in the mass balance equation of the environmental multimedia model
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Table 2 Parameter values of the model'® """

ZH Parameter Bl Value Z ¥ Parameter B Value
JEE R B/ (g mol ™) 221.3 A3 b R R A/ (m-h ) 2.3x10°
K figE/ (mg- L) 322 R 2.0x10°
2R HE B (Pasm*mol ™) 5.0x10° KAUFE /m 2x10°
lg Koy 1.8 IKARIRE Im 20
lg Koc 1.94 4 /m 0.1
A /mPa 0.08 U R /m 0.1
KR i/m 146.4 KA EAREFRS Y (m* m™) 7.2%x10™"
A3 336.0 I SARAEF T EY (- m™) 0.25
OB 2 /h 232.8 IR EF T EY (- m™) 0.25
Sk ST A i R A/ (m-h) 3 3 AR R (m e m™) 0.5
A= BT A i R A (m-h) 1 DU oK SRR 80 (- m™) 0.3
A=K SR B AR R U (mh ) 3.0x107 BRI BRI R 80 (m - m™) 0.7
KU BT A4 R U (meh ) 1.0x10° A URL AT BB & Bt (ge g7t 0.02
Tyl 2/ (m-h) 10.8 TUB B A LR 3% 5/ (g g7 0.02
TURRPITRE %/ (m-h ) 4.6x107 IR SR %% i/ (kg - m ™) 2.4x10°
DU PR % (m-h ") 1.14x10™ g v [ AR R (kg m ) 2.4x10°
FAFE %/ (m-h") 1.0x107 U [ A5 B (kg - m ™) 2.4x10°
MR/ (m-h™) 3.9x10° W M 8.314

®3 FERBOREREESH

Table 3 Environmental parameters of each secondary basins

TG KR IR eep | CERERERBEE g
Basin number Area of air phase/m* Area of water phase/m* Area of soil phase/m* solids in :oi]/(g-g'l) Advection stay time/h
32 1.83x10" 8.71x10° 1.74x10" 1.42x107 252
33 2.45x10" 2.50x10° 2.43x10" 1.32x107" 190
34 1.56x10" 1.69x10° 1.54x10" 9.9x107° 81
35 1.58x10" 1.65x10° 1.56x10" 1.20x107" 141
36 8.64x10" 6.05x10° 8.58x10" 1.18x107 130
37 9.88%10" 1.39x10° 9.74x10" 1.23x107 126
38 2.54x10" 7.75x10° 2.46x10" 9.2x10°* 70
39 1.48x10" 4.70x10° 1.43x10" 1.25%10 199
40 1.56x10" 6.72x10° 1.49x10" 9.6x10” 97
41 8.94x10" 8.12x10’ 8.12x10" 1.17x107 72
42 7.68%10" 7.01x10° 6.98x10" 1.11x107 115
43 2.63x10" 4.91x10° 2.14x10" 1.88x10 80

1% WHART]
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Table 4 The carbofuran concentration change rate in the modified

fugacity model compared with the traditional one (% )

L [ Kk DR
Basin number Soil phase Water phase  Sediment phase

32 542 7.60 11.30
33 5.37 7.71 11.41
34 5.41 7.63 11.38
35 5.29 7.52 11.29
36 5.27 7.45 11.13
37 5.28 22.11 26.31
38 5.32 7.52 11.23
39 5.34 7.61 11.44
40 5.44 7.68 11.47
41 5.40 40.05 45.04
42 5.48 45.48 50.66
43 5.39 303.89 318.23
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Figure 2 Change and distribution of carbofuran application amount and residue in the Yangtze River basin over 30 years(the legend

numbers represent the secondary basin number )
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