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Abstract: Static effect is one of the main reasons for affecting the accuracy of magnetotelluric
sounding. In this paper, a static correction method, the highest frequency phase method, is
proposed on the basis of the phase correction method, which is more suitable for geological
conditions with smooth electrical changes. Its principle is to eliminate the error accumulation in
the phase correction method by replacing the apparent resistivity value of the previous frequency
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point in the recurrence formula with the arithmetic mean of the highest frequency apparent
resistivity of the measuring points on both sides of the measuring points that need to be corrected
and are less affected by the static effect. Taking the forward and inversion of two-dimensional
model as an example, the effectiveness and superiority of the highest frequency phase method
are proved by comparing the forward and inversion results from spatial filtering method, phase
correction method and highest frequency phase method before and after static correction for
different models. It also shows that for the horizontal layered formation model with sharp resis-
tivity difference and severe static shift, the static correction effect of joint correction which
combines highest frequency phase method with spatial filtering method is much better.

Key words: magnetotelluric static correction; spatial filtering method; phase correction
method; highest frequency phase method; joint correction; 2D forward and

inversion
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Fig. 1 Schematic of the half space model with low and high resistivity anomaly near surface for the
model of flat surface (a), horst terrain (b) and graben terrain (c), respectively

The measuring line is 3 km long, and there are 30 measuring points, and the point spacing is 100 m; the left low resis-
tivity anomaly body and the right high resistivity body are both 200 m in length and 40 m in height, while the electrical
resistivity are 1 Q-m and 10° Q-m, respectively; the horst is 300 m high and the graben is 300 m deep. The same below
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Fig. 2 Comparison of static correction effects of the measuring point above the near surface low resistivity anomaly
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Fig. 3 Comparison of static correction effects of the measuring point above near surface high resistivity anomaly

of homogeneous half-space with flat surface (a), horst terrain (b) and graben terrain (c), respectively
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