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Addressing the issues of insufficient resolution and weak anti-interference capability of single
geophysical prospecting methods in deep groundwater exploration, this paper systematically studies
the joint inversion technique of two methods based on the measured high—density electrical method
data from the Mishan area, supplemented by Transient Electromagnetic Method (TEM) exploration
design. Firstly, it elaborates on the principle complementarity between the high—density electrical
method and the transient electromagnetic method, and then proposes a joint inversion strategy of
“structural constraints—physical property collaboration," achieving improved inversion accuracy
through data preprocessing, initial model coupling, iterative optimization, and geological verification.
Using the plain area (GMD-23-01 survey line) and mountainous area (GMD-23-03 survey line) in
the Mishan area as engineering examples, the joint inversion results accurately delineate a deep sand
layer aquifer at depths of 100—150 m in the plain area and a structural fracture water layer at depths
of 15-20 m in the mountainous area, resolving the issues of insufficient deep resolution in the single
high—density electrical method and shallow static interference in the transient electromagnetic method.
The study demonstrates that the joint inversion of the high—density electrical method and the transient
electromagnetic method can effectively enhance the reliability of deep groundwater exploration,
providing technical support for water resource exploration and engineering water supply design in arid
and semi-arid regions.

high-density electrical method; transient electromagnetic method; joint inversion; deep
groundwater
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