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Research on Groundwater Exploration Using Audio Magnetotelluric
Sounding Method: A Case Study of Douzui Village and Liangjian

Village in Wutai County, Shanxi Province
WANG Kang"***, SUN Yanhai"**, CHEN Haijiang"’, LIU Qing"*, SHI Zhijun"?, ZHAN Fuxiang"’

(1. Harbin Center for Integrated Natural Resources Survey, China Geological Survey, Harbin 150086, China;
2. Northeast Geological S&T Innovation Center of China Geological Survey, Shenyang 110034, China;
3. Observation and Research Station of Earth Critical Zone in Black Soil, Harbin, Ministry of Natural Resources 150086, China)

Abstract: This study focuses on the long—term water scarcity dilemma faced by Douzui Village and
Liangjian Village in Wutai County, Shanxi Province. These two villages are located in a special geological
area, where the main rock types are limestone and dolomitic limestone. The uneven development degree of
these rocks leads to extremely complex precipitation infiltration conditions. Meanwhile, the terrain has large
undulations, and the surface runoff has a high flow rate, making it difficult to retain water effectively.
Moreover, there is a lack of stable conventional water sources such as rivers and lakes in the surrounding
area, and the access to water is extremely limited, which severely restricts the improvement of the living
quality of local residents and the development of agricultural production. Against this backdrop, this study
uses the Audio Magnetotelluric Sounding ( AMT) method to conduct the exploration of groundwater
resources. When applying this method, the advanced GDP —32 Il multi — functional electrical prospecting
instrument is selected for data collection. Before the field operation, a detailed geological analysis was carried
out, including research on aspects such as regional structures and stratigraphic distributions. During the
preliminary field investigation, technicians comprehensively examined the topography and geomorphology and
marked the factors that might affect the layout of the survey lines. The survey lines were laid out in strict
accordance with scientific norms to ensure that the data could comprehensively cover the target area and be
representative. After the data collection was completed, the SCS2D professional inversion software was used
for inversion calculation and processing. Through a series of meticulous operations, the favorable water —
bearing areas were accurately predicted, and the distribution characteristics of the stratigraphic lithology
structure, tectonic fracture zones, and underground water—bearing areas within a range of 1, 000 meters below
the surface of Douzui Village and Liangjian Village were successfully explored. Based on the exploration
results, an in — depth discussion was carried out on the well completion mode and recommended well
locations, taking into comprehensive consideration factors such as geological stability, the thickness of the
aquifer, and water quality. Ultimately, the research results provide crucial scientific evidence for the rational
development and utilization of local water resources, effectively solve the long—standing water use problem,
and contribute to the local sustainable development.

Key words: audio magnetotelluric sounding method; Wutai County; water —finding practice; geological

analysis; well-completion mode
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