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Development of a GIS—based Scenario Analysis System for Pesticide Groundwater Risk Assessment in China
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Abstract ; Pesticide environmental risk assessment is a key part of pesticide registration process. Here we applied the concept of standard
scenario system developed by the European Union(EU) to groundwater risk assessment of pesticides used in dryland crops. Precipita—
tion, temperature, soil organic matter and pesticide application ways were all considered as the main factors affecting environmental behav—
iors and soil concentrations of pesticides. Based on meteorological, soil and agricultural production data, a GIS approach was adopted to es—
tablish the standard scenario systems. They consisted of 6 scenario zones and 11 standard scenarios. The PEARL model developed by the
EU for simulation of pesticide environmental risk was employed to test the established scenarios. The simulation showed pesticide Aldicarb
had high environmental risk but Atrazin and Oxadixyl was relatively safe. These results show that the established scenarios would be useful
for enhancing the efficiency of pesticide registration.
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Figure 1 Results of established scenario zones
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Table 1 Properties of scenario zones established
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Scenario zone Annual average precipitation  Annual average temperature Geomorphic feature Cropping system
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Figure 2 Distribution of soil organic matter in dryland in North

China scenario zone
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Figure 3 Distribution of dryland with the 90th percentile of pesticide

leaching vulnerability and standard scenarios in

North China scenario zone
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Figure 4 Scenario zones and groundwater standard scenarios
established for pesticide environmental risk assessment

in dryland crop system
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Table 2 Properties of standard scenarios of dryland crop system and groundwater established for pesticide environmental risk assessment

st Hhy ZARF- K A /mm AR/ C FKE LA AL S R /%
Standard scenario Province Annual average precipitation Annual average temperature Topsoil Organic matter content of soil
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Table 3 Physical and chemical properties and applications of three pesticides assessed

A 2)iti FHZ 4 Pesticide properties and applications

F5 5 H Atrazin

ATEHL Oxadixyl K Aldicarb

J /K Fi & Molar mass/g+mol” 2157 2783 190.3
VREE Solubility/mg- L™ 33(22 C) 3.4(20 °C) 6000(20 °C)
HIANZEVEE Saturated vapour pressure/Pa 0.000 038 5(25 °C) 0.000 033(25 °C) 0.013(20 C)
-3 Soil adsorption/L-kg™ 42 2 22
P ERA Half-life period/d 41 80 1557
Jiti 7 =X Application pattern - HEkm I3 2% J (BREE 0.1 m)
Jiti 5t Amount of application/kg+hm™ 12 1.63 0.9
Jiti F B[] Application time T 14 d AT 10 d HT S 36 d
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Table 4 The simulated 90th percentile concentrations of three
pesticides at 1 m below ground in standard scenarios in

North China scenario zone during 1976 to 2001

Yhe A Scenario 35U Atrazin RFEHL Oxadixyl 3K )8l Aldicarb
YLy 1.05 0.000 22 1 096.03
[l 2.81 0.000 27 516.41
v 0.44 0.000 29 642.23
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