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Research progress on pesticide non—point source simulation : Loss, transport, and fate

YAN Xiaoman, CHEN Lei", GUO Chenxi, ZHU Kaihang, WANG Yiwen, SHEN Zhenyao

(School of Environment, Beijing Normal University, Beijing 100875, China)

Abstract: Pesticide non—point source pollution refers to pesticides generated from the field, which are transported into waterbodies by
runoff and erosion and enter and remain in various environmental media, thereby adversely affecting the ecological environment. Pesticide
non—point source models can provide a more scientific basis and technical support for pesticide pollution prevention and management. In
this study, the methods, characteristics, and applications of the respective models based on different simulation methods of pesticide loss,
transport, and fate were assessed through a review of domestic and international studies. A comprehensive analysis of the three types of
representative models concluded that the limitations of the models were as follows: imperfect consideration of pesticide environmental
behavior, uncertainty of results, and insufficient support for decision making and management. We discussed the future outlook of the
models from various aspects to provide a comprehensive reference for the selection of pesticide non—point source simulation tools, which
will facilitate the mechanization, precision, dynamics, and decision of using pesticide non—point source simulation.

Keywords: pesticide non—point source; non—point source pollution; model; loss; transport; fate
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Figure 1 Conceptual model depicting the environmental behavior of pesticides
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LT BRI AR | AR TSR 5 Y Wi R e
PR, T3 O™ I AR DL 5 e M A e e A, 3
F11 SWAT(Soil Assessment Water Tool ) #5558  AnnAG-
NPS #% % ( Annual Agricultural Non—point Source Pollu-
tion Model) FI HSPF (Hydrologic Simulation Program —
FORTRAN ) HR AR SEAEDUA 245l i 55 e i S RUASETEY
SWAT LR o 1 AR 25 7 il e, TG filiid
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€ pst,sed
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Wb B R BRI AR 24 5, m st R K THTHEE K 1A AR
Zjtg , mg; st N KR M YT DT A AR 265 5 , mg;
PStepr R ULFR) T B TR A TKAR AR 25 5, mg ; pstan
K =UURRAH B B AR 24 5, mg s pstue N TR
rh R IR 2 ATE BRTTARZ B R 25, mg.

SWAT A& B 7 A 245 s Y5 0L s 1oz )iz
OUYANG 451z I SWAT BRI 1 3 [ 4L 5 v &
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centration , PEC) P/ 4 247 A i S JRUIS: 1 A= 25 XURS:
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TUN]RE TR e B RIS AL 5 Y e 22 BRI
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1979 4F , MACKA YY" 5 YK i B Ak 20y ] 2= A L
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K e FRTGYPIIRIE , mol - m™ 5 f K /R 15 Ye W) 11 i
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JEEFNTS QL AL [ e .

455 RGO EE P APIRES DL RS B AR
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ViRRIATEA i (I IRF, m®; E 215 Yy [n) BRBE A ot
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Table 1 Z values of the fugacity capacity of environmental media'

38)

PRI A i Environmental medium 718 7 Value 1558 X Definition
Rl 1/(R-T) R} 8.314(Pa-m*-mol™-K™), T HIfE (K)
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[ AR IR 5] (-39 TR BT IAE) Ke+pJH Ko AT 2B Lok ") o 85 B (kg L)
27 Ky -pu/H Ky A4 - (Lokg ™) ,pu B (kg L")
B 1/(p*v) v R R SRR (m* - mol ™)
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Table 2 Comparison of typical simulation methods of pesticide non—point source

RO BT

MRS IR

Simulation ~ Model Jrik Time  Main environmental WAZH bt %ﬁ .
Method . Input parameter Result Characteristic
method name scale media
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