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Numerical Simulation and Application of Electrical Resistivity Survey in Heavy

Metal Contaminated Sites

WANG Yu-ling'**, NAI Chang-xin®, WANG Yan-wen’, DONG Lu’

(1. School of Computer Science and Technology, Shandong Institute of Business and Technology, Yantai 264005, China; 2. Research
Institute of Solid Waste Management, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 3. School of
Mechanical Electronic and Information Engineering, China University of Mineral Technology ( Beijing) , Beijing 100083, China)

Abstract: In order to analyze the effects of electrical resistivity in heavy metal contaminated sites, we established the resistivity model
of typical contaminated sites and simulate the DC resistivity method with Wenner arrays using the finite element method. The simulation
results showed that the electrical method was influenced by the contamination concentration and the location of pollution. The more
serious the degree of pollution was, the more obvious the low resistivity anomaly, thus the easier the identification of the contaminated
area; otherwise, if there was light pollution, Wenner array could not get obvious low resistivity anomalies, so it would be hard to judge
the contaminated area. Our simulation results also showed that the closer the contaminated areas were to the surface, the more easily
the pollution was detected and the low resistivity anomalies shown in the apparent resistivity diagram were influenced by the Layered
medium. The actual field survey results using resistivity method also show that the resistivity method can correctly detect the area with
serious pollution.

Key words : electrical resistivity survey; Wenner array; heavy metal contaminated sites; numerical simulation; infinite element method
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Fig. 7 Survey line and sampling points in the contaminated site
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