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Abstract: The causes of the profile curve of frequency selection method ( FSM) and its effectiveness of practical
application are studied in this paper by forward simulation and practical application. Firstly, the rectangular
subdivision and bilinear interpolation function are used to carry out the forward calculation of the finite element
method (FEM) for the models of low resistivity anomaly and high resistivity anomaly in the uniform half space. In
addition , the variation law of the secondary electric field component along the survey line with the frequency and
the burial depth of the anomaly is analyzed. Secondly, the FSM is applied to the leakage detection of Dahu
Reservoir in Nan’an City, Fujian Province, and the relationship between measured curves and the forward

calculation curves is discussed. The research results show that the field measured curves are similar to the
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theoretical curves, which shows that the anomaly of FSM is mainly caused by the secondary electric field
component of natural electromagnetic field. At the same time, the borehole verification results show that FSM is
one of the effective methods to detect shallow low resistivity bodies.

Keywords: leakage; frequency selection method; finite element method ; engineering geology; reservoir
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