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Research on the Application of the Combined Method of Air - to - Ground Electromagnetics and

Nuclear Magnetic Resonance in Geological Exploration

Jianjun Cao
Lugou Coal Mine, Zhengzhou Coal Electricity Co., Ltd., Zhengzhou , Henan, 452370, China

Abstract: The application of the combined method of air-to-ground electromagnetics and nuclear magnetic resonance
in geological exploration combines the advantages of using electromagnetic waves to detect the underground electrical
characteristics and nuclear magnetic resonance to detect the hydrogeological characteristics. The air-to-ground electromagnetic
method provides a target area for the precise detection of the nuclear magnetic resonance method by identifying the
underground electrical anomaly areas. The nuclear magnetic resonance method accurately determines key parameters such as
the depth, thickness, and permeability of the aquifer. In the application at Lugou Coal Mine, the combined method effectively
identified the water-rich areas and fault zones in the mining area, providing a scientific basis for the prevention and control
of water hazards and safe coal mining. This method significantly improves the accuracy of the hydrogeological model in the
mining area, ensuring the safe mining and efficient management of the mine.
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