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Application of a Towed High-Resolution Transient Electromagnetic System in Seepage
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Abstract: Old composite earth levees around Hongze Lake commonly feature stratigraphic structures in which multiple layers
of miscellaneous fill coexist with deep permeable sand layers. The identification of hidden seepage channels has long faced
practical difficulties such as insufficient detection depth and low inspection efficiency. Taking the Grade | flood-control levee of
Hongze Lake as the research carrier, this paper develops a vehicle-mounted towed transient electromagnetic integrated
detection system. Hardware adaptation and optimization are completed for a 60 A high-power transmitting unit and a shielded
vibration-damping receiving coil. Based on measured on-site stratigraphic parameters, a three-dimensional electrical simulation
model is established, and a quantitative seepage algorithm and a digital-twin seepage analysis platform are integrated to form a
complete localized monitoring technology framework. Comparison with simulation results shows that the equipment achieves a
spatial matching degree of approximately 93.7% for seepage channels within the depth range of 3-28 m, and the parameter
calculation error is controlled within 0.8 m. The integrated software—hardware solution can provide a referential equipment
optimization approach and a standardized monitoring paradigm for long-term seepage surveys of similar multilayer historical
earth levees in China.
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