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Application of Integrated Electrical Methods in Geological Survey of

Quaternary—-Covered Areas in Datong Basin
SHI Zhijunl'“ , SUN Yanhai"*?, LIU Qing“, ZHU Jiabin"?, XIN Yiguom, HAO Xiaoqing"’3
(1. Harbin Center for Integrated Natural Resources Survey, China Geological Survey, Haerbin 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,
Haerbin 150086, China)

Abstract: This article focuses on the large—scale coverage of Quaternary sediments in the shallow layer
of Yunzhou District, Datong City, which affects the division of shallow strata and the identification of
structures. The comprehensive electrical method plays a crucial role in this process. Compared with traditional
geophysical methods, it has significant advantages, enabling the rapid acquisition of the underground stratum
structure, lithological characteristics, and the distribution of water—bearing areas. This paper expounds on the
working technology of the comprehensive electrical method, covering the principles, instruments, data
processing, and survey line layout of the high — density resistivity method and the audio magnetotelluric
method. It also accurately explores the characteristics of the underground electrical structure in Dawangyao
Village, Xubao Township, and Qiangian Village, Duzhuang Township, Yunzhou District, clarifying the stratum
distribution and structural features. The high—density resistivity method has a relatively high resolution for
depths within 150 meters, and the audio magnetotelluric method can effectively detect deeper layers. The
combined detection of these two methods not only takes into account the distribution status of the aquifer and
the structural geological features in the shallow layer but also reflects the changes in the stratum structure in
the deep layer. It provides a basis for the utilization of water resources and the prevention of geological
disasters in regional ecological restoration, and offers data support for subsequent research.

Key words: Yunzhou District, DaTong City; electrical resistivity tomography; audio magnetotelluric

method; electrical structure
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