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Abstract: In order to study the change of resistivity of underground medium with time, for the horizontal layered
uniform resistivity structure, the influence coefficients of apparent resistivity of MT/CSELF and the contribution
of each layer to the change of apparent resistivity are studied. The research shows that: the change of the
resistivity of each layer contributes to the change of the apparent resistivity of MT/CSELF in different degrees, the
contribution is proportional to its influence coefficient, and the influence coefficient of each layer varies with the
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period of the electromagnetic field source; for near—surface layer which is susceptible to interference, its influence

coefficient and contribution to the variation of apparent resistivity decrease rapidly with the increase of period, and

in a certain short period range, only the near—earth surface contributes to the apparent resistivity, while the lower

layers do not. The influence coefficients and the contributions to the change of the apparent resistivity of layers

under the near—earth surface are fluctuated with the period. The contribution of near—surface layer to the apparent

resistivity change can be neglected and the apparent resistivity change mainly reflects the resistivity changes of

deep layers by choosing an appropriate long period range for observation through analysis of influence coefficients

and contributions of each layer. The results of this study are instructive to the selection of observation frequency

band of MT/CSELF.

Keywords: MT/CSELF; Seismic monitoring; Influence coefficient; Contribution of layers; Frequency band
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Fig.1 Curves of the influence coefficients of each layer with the period at Shiping site in Tengchong
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Table 1 The influence coefficients of each layer and their sum at several periodic points at Shiping observation point in

Tengchong
S AUES NS
JAEA/ (9)
S Ss 83 Sy Ss Se >Si

0.001 0.9919 0.0066 0.0000 0.0000 0.0000 0.0000 0.9985
0.01 0.4549 0.5425 0.0000 0.0000 0.0000 0.0000 0.9974
0.1 0.1470 0.7914 -0.0427 0.0000 0.0000 0.0000 0.8957
1.0 0.0742 1.2189 0.2520 -0.0249 0.0000 0.0000 1.5202
10.0 0.0097 0.1733 0.0676 -0.0051 -0.0017 0.0001 0.2541
100.0 0.0034 0.0628 0.0433 1.1931 0.0093 -0.0175 1.2943
200.0 0.0028 0.0522 0.0384 1.2734 0.0115 -0.0263 1.3519
1000.0 0.0008 0.0147 0.0112 0.4047 0.0053 0.1023 0.5391
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Table 2 Contributions of each layer and the change rate of apparent resistivity at several periodic points when near-surface
interference and deep changes exist simultaneously

BZITTHR (%) KAMAERRZAERE (%)

JA/ (s)

G, G, G, G, G, dp p, R,
0.001 -1.9838 -0.0066 0.0000 0.0000 0.0000 0.0000 -1.9905 99.67
0.01 -0.9098 -0.5425 0.0000 0.0000 0.0000 0.0000 ~1.4523 62.65
0.1 ~0.2940 -0.7914 0.0427 0.0000 0.0000 0.0000 -1.0427 28.20
1.0 ~0.1484 -1.2189 ~0.2520 0.0498 0.0000 0.0000 -1.6193 9.16
10.0 -0.0194 -0.1733 -0.0676 0.0102 0.0026 0.0000 -0.2501 7.76
100.0 -0.0068 ~0.0628 -0.0433 -2.3862 ~0.0140 0.0000 -2.5131 0.27
200.0 ~0.0056 -0.0522 -0.0384 -2.5468 -0.0173 0.0000 -2.6603 0.21
1000.0 -0.0016 -0.0147 -0.0112 -0.8094 ~0.0080 0.0000 -0.8449 0.19
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