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Test Analysis on Geoelectrical Resistivity Observation
Combining the Surface and Deep-well Methods
at Tianshui Seismic Station in Gansu Province
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(1. Earthquake Administration of Gansu Province, Lanzhou, Gansu 730000, China;
2. Lanzhou National Observatory of Geophysics, Lanzhou, Gansu 730000, China)

Abstract: In early 2011, Tianshui seismic station of Gansu province developed a special project for
observation on deep-well geoelectrical resistivity, which pushed the horizontal geocelectrical obser-
vation to stereo observation. The methods include surface horizontal observation, deep-well hori-
zontal observation,and the electrode interchange-able test between surface and deep-well observa-
tion. Through continuous observation in past two years, data obtained by two methods which are
deep-well M\ N observation supplied power by surface A,B and deep-well horizontal observation
is relatively stable and reliable. Meanwhile, deep-well M (N observation supplied power by sur
face A.B could contribute to reliability analysis on data changes. At observation sites where elec-
tromagnetic environment is more complex, deep-well M N observation supplied power by surface
A B and deep-well horizontal observation may be two effective methods.
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Fig.1 Various quadrupole symmetry observation methods of geoelectrical resistivity,
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Fig.3 Diagram of deep-well electrodes layout and
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Table 1 The seqguence listings of surface and deep-well electrodes

at Tianshui geoelectrical resistivity station

. Bt % B R
W 757 AES A B M N BEREK
01(NS) 7 8 2 1 628
b 22 7K 7 W 3 02(EW) 8 9 6 5 628
03(NW) 7 9 3 4 817
. 04(NS) 17 18 12 11 1257
#?ﬂfj}zmmj 05(EW) 18 19 16 15 1257
CE AR 06(NW) 17 19 13 14 1634
H 07(NS) 7 8 12 11 1208
% :ffﬁrizl 08(EW) 8 9 16 15 1208
5 09(NW) 7 9 13 14 1253
B 3T AB & 10(NS) 17 18 2 1 1208
T sk MN W 11(EW) 18 19 6 5 1208
" 12(NW) 1719 3 4 1253
13(NS) 7 8 17 18 459
o % AB% 14(EW) 8 9 18 19 459
z RFTABW o aw 7 8 17 18 418
# 16(NS) 17 18 7 8 459
U :; ii:ﬂj 17(EW) 18 19 8 9 459
i 18(NW) 7 18 7 8 418
o 157 19 8 18 10 20
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Fig. 4 The schematic graph of detection electrodes.
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Fig. 5 Typical raw data curves of different observation methods (March 21, 2011— December 27, 2011).
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Table 2 Error statistics for different observation methods of geoelectrical resistivity at Tianshui seismic station

{March 21, 2011— December 27, 2011)

K H T AF RN

Wk AB LT MN & HTF ABfta R MN W&

EwW NW  HH

RE NS EW NW #H{fE NS EW NW #¥E NS EwW NwW HME NS
#Fr#E  0.037 0.020 0.020 0.026 0.007 0.000 0.030 0.012 0.006 0.002 0.019 0.009 0.062 0.029 0.027 0.039
M H E 0,570 0.129 0,220 0.306 0.131 0.023 0.358 0.171 0.161  0.037 0.351 0.078 0.937 0.463 0.656 0.685
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