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Research on Electromagnetic Anomaly Characteristics and Identification Method of Hidden
Disastrous Geological Masses
Jiaxin Yu
Xinjiang Water Resources and Hydropower Survey and Design Research Institute Co., Ltd.

[Abstract] In the field of engineering construction and geological disaster prevention, concealed disaster—causing
geological bodies have become major hazards threatening engineering safety and public life and property security
due to their concealed occurrence states and complex disaster mechanisms. Efficient and accurate detection and
identification of such geological bodies represent core technical challenges in current geological engineering and
geophysical exploration. Electromagnetic exploration methods, with their advantages of sensitivity to
underground electrical structures, large detection depth, and high efficiency, have become key technical means
for revealing the spatial distribution and physical properties of concealed disaster—causing geological bodies.
However, factors such as the complexity of electromagnetic responses, multiple solutions, and background
interference of concealed disaster—causing geological bodies constrain detection accuracy and identification
reliability. Therefore, systematic research on electromagnetic anomaly characteristics of different types of
concealed disaster—causing geological bodies (e.g., water—rich fracture zones, karst collapse, old goaf areas,
water—conducting structures, etc.) and the development of corresponding high—resolution comprehensive
identification method systems are urgently needed for enhancing geological disaster early warning capabilities
and ensuring the safety of major engineering projects, which holds both practical demands and profound
scientific significance.
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