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Abstract: This paper proposes a surface dipole interference model and a location
method by dynamic enumeration. This location method adopts interference
amplitude and location of different measuring electrodes to calculate location of
the dipole source based on a uniform current field and a point source model.

And then some simulation results are also presented. Furthermore, taking the
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test data of artificial interference sources experiment in Gaoyou seismic station
as an example, the interference sources are located within 30 meters by this
method, verifying the validity and feasibility of the model and the algorithm.
The present research will provide an effective method for locating the leakage

interference sources around geo-electric observation stations.

Key words: geo-electric field observation; leakage interference; dipole source;
location; dynamic enumeration
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Table 1 Simulation results of group 1

) HLAPAL B A AR /m AL E A AR/ m P2 BB A bR 2 /m
Fak x1 1 X2 2 x1 1 X2 2 IME. Enin Ax Ay Axsy Ays
25 mX25 m 97 149 131 204 75 100 250 300 0.0055 22 49 —119 —96
5mX5 m 97 149 131 204 90 140 145 225 0.0018 7 9 —14 —21
1 mX1m 97 149 131 204 97 149 131 204 0 0 0 0 0
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Table 2 Simulation results of group 2

) B & 4 A7 /m A E A7 /m 2 BRI Ao bR 22 /m
ki x1 v X3 y2 x1 i Xy y2 /ME Ewin Az Ay Axy Ays
25 mX25 m 1.5 25 20 32.5 25 0 50 0 0.0062 —23.5 25 —30 32.5
5mX5 m 1.5 25 20 32.5 —35 20 30 35 0. 0003 6.5 5 —10 —2.5
1 mX1m 1.5 25 20 32.5 —9 18 24 31 0.0001 10. 5 7 —4 1.5

0.5 mX0.5 m 1.5 25 20 32.5 1.5 25 20 32.5 0 0 0 0 0
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Fig. 3 Interference magnitude curves showing the influence of

artificial interference sources on measuring electrodes
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Table 4 Potential difference value of artificial interference sources experiment

WAl a6 E I/A AV o/mV AV, o/mV AV, o/mV AV, 0/mV AVy,o/mV AV o/mV
1 6 H 18 H} 1.19 1. 300 1.537 12. 869 9.187 3.372 —11. 767
2 7 H OB 1.19 1.323 1.553 12. 844 9.168 3.384 —11.788
3 7 H 9 #f 2.17 2.387 2.804 23.322 16.621 6.118 —21. 316

R 4 R 228, AERE R o0 5 1 km Y8 P9 R0 ROAS . 315300 T T H 08 4 42
FAAR . AR RN 50 mX 50 m, 30 mX 30 m, 20 mX 20 m. [ 4 gyt T AR BRSO
NSRBI, 305 i 3 AT AE R 5 S bn T IR AR s 22 [ PR R 22

H D 4 AT . [ — 7 B AR 6 b HL . 50 mo Rl 30 mo (A% Rl 43 e ML . AN [ BB
AN T T v RO AR R R A BT S A R — B AR A R R R BT b T 0 IR 5 1 fFE (i R
ZERR R T 20 m AR S o RUBE SORS A, 1O 4 2R BT B0 S PR PRI AL B (303, 579),
(303, —420). XFHe 3 AIFHE5A, FIHISE 3 Al ue Ko S 8 15 20 i 07 & A 5 d 4 I 3L 52



372 i = 2 Bl 39 &

800 800 800
(a) (b) ()
600 Py 600 - Py 600 - PY
[ ] [ ] [ ]
400 400 F 400 -
200 - 200 200 |
g g g
= 0F Y 0r = or
—200F —200 F —200 F
—400 L) —400 ‘s —100 L)
—600 - —600 - —600 |
7800 L L L 7800 L L L 7800 L L L
0 200 400 600 800 0 200 400 600 800 0 200 400 600 800
x/m x/m x/m
® SIPRATE 50 mX 50 m @ 30 mX 30 mpI 4 ® 20 mX20 mpiF%

B4 BT 3 g B e A 2 R R B
(a) —4; (b) 54 (o H=4
Fig.4 Scatter diagrams of positioning calculation results based on three groups of test data
(a) Group 1; (b) Group 2; (¢) Group 3
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Table 5 Difference between true values and positioning calculation results

Ly N LA & AR /m PHRA E AL AR/ m RN AR ZE{H /m
) A% )
H 1 Vi T2 2 1 yi T2 V2 /ME Ein Axi Ayt Axs  Ay:

1 50mX50m 303 579 303 —420 550 650 400 —500 0.192440 —247 —71 —97 80
30 mX30m 303 579 303 —420 190 460 250 —380 0.131370 113 119 53 —40
20 mX20m 303 579 303 —420 280 560 300 —420 0.028536 23 19 3 0
2 50mX50m 303 579 303 —420 550 650 400 —500 0.195921 —247 —71 —97 80
30 mX30m 303 579 303 —420 190 460 250 —380 0.130975 113 119 53 —40
20 mX20m 303 579 303 —420 300 580 320 —440 0.134466 3 -1 —17 20
3 50mX50m 303 579 303 —420 550 650 400 —500 0.191246 —247 —71 —97 80
30 mX30m 303 579 303 —420 190 460 250 —380 0.133431 113 119 53 —40
20 mX20m 303 579 303 —420 300 580 300 —420 0.018882 3 —1 3 0
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