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Abstract In the study of seismo-electromagnetics, the relationship between the flowing
characteristics of telluric current and the geological structure is a very important problem. The
arrangement of broad distribution of many geoelectric field stations and powerful current injected
into the underground supply us a golden opportunity to study the scientific problem. In this
paper, by studying the signals originated from grounding electrode 2100 ~ 3004 A current of
Qingdao converter station that were recorded at twenty one geoelectric field stations in the east

Huabei area, we could recognize the variation features of geoelectric field in a deepgoing way.
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The study shows that Dalong the directions of the Tan-Lu fault and the southwest beyond the
fault zone as well as the northwest of it the telluric current signals present extremely different
varying characteristics, and there are obvious directionality feature and phenomenon of sensitive
site; @ The larger the current intensity of the source is, the higher the signal strength recorded
at observatory stations is. When the current intensity of the source changed from 2100 A to 3004
A the increase rate of the signals recorded on the long dipole is different from that on short dipole
at many stations; @) The uniformity degree of the geoelectric field in the area do not follow the
which

inhomogeneous medium and anisotropy are obvious at many stations in the area; @ There are

regular patterns of homogeneous medium, illustrates that the characteristics of
seldom stations that could be used to determine the direction of the source, but the azimuth
obtained at Agiu, Dashan and Xinyi stations could be used to locate the source site when a great
current was injected. Thinking of the influences of the three factors, i,e,. the device system
consisting of a point source and the dipole distribution of a station, heterogeneity of medium in a
large area, as well as fine structure of the medium underground at a station, this paper makes a

deep analysis and explanation of the characteristics mentioned above by using the numerical

simulation.
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Fig. 1 Sketch map of the electrode distribution in the study area

(a) The electrode distribution style at the stations of Tongzhou, Baodi, Xuzhuangzi, Dabaishe, Mengcheng,Zhoukou and Zhoucheng; (b)

The electrode distribution style at the stations of Tancheng, Lingyang, Rushan, Yanqing and Jinghai; (¢) The electrode distribution style

at the stations of Anqiu,Dashan, Heze,Changli,Xinyi, Jiashan, Hai'an and Yanging.
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Fig. 2 The place distribution map of the geoelectric

field observatories around the area of the powerful electrical

current source
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Table 1 The signal values recorded at some stations of the geoelectric field in the east Huabei area
when a great current is injected at 23" Jan. and 25" Mar. , 2011 respectively
; ; ;
GRE A-H-t (nlvll-\;;ﬁ) (mVS°N;:n’1) (mVL-E Vliirl) (mvs-E Z:n*l) (mVL-\HIZn’l) (mVS;len’l) r/km BRBE/A
% 3-251:00 64 324 —92 —410 —21 —64 25 2100
P2 1-23 10 :00 89 440 —130 —580 —29 —87 25 3004
Bz R 3-251:00 —71 —71 23 28 —35 —31 110 2100
% FH 1-23 10 :00 —106 —102 35 44 —49 —44 110 3004
K 3-25 1:00 —16 —17 -3 —1 —14 —14 190 2100
KR Ik 1-23 10:00 —26 —30 —5 —2 —23 —21 190 3004
Fil 3-251:00 —18 —14 18 12 —3 —2 199 2100
il 1-23 10 :00 —33 —23 25 17 —9 —14 199 3004
Kil 3-251:00 0. 87 0. 44 —0.78 —0.4 —0.36 —0.18 227 2100
Kl 1-23 10 : 00 1.12 0.62 —1.28 —0.72 —0.85 —0.45 227 3004
45 9% 3-251:00 0.0 0.0 0.0 0.0 0.0 0.0 246 2100
4 3 1-23 10 :00 0.0 0.0 0.0 0.0 0.0 0.0 246 3004
BT 3-251:00 —5.7 —6.2 —2 —2 —4 —4 250 2100
B 1-23 10:00 —9 -9 —3 -3 —7 —7 250 3004
MF 3-251:00 2.1 2.4 1.6 1.4 0.0 0.0 298 2100
M 1-23 10 : 00 4.8 (Lnw) 4.1 (Saw) 2.8 2.5 1.2 1.5 298 3004
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Sg 3-251:00 5.6 5.8 3.2 3.6 5.2 5.7 367 2100
FHE 3-251:00 3.4 3.5 0.7 0.8 1.7 (Lnw) 1.9 (Saw) 413 2100
T PR 3-251:00 0.0 0.0 0.0 0.0 0.0 0.0 419 2100
3 M 3-251:00 1.2 1.2 0. 34 0.35 0.8 0.8 450 2100
®2 BRI 250 km EEAE AT LT A MERBR EEHAAFS L%
77 i 46 42 40 26 A A0 4 B 35 9 B 1 S A TR U M 2100 A B L BE B & 6 NS U
Table 2 The ratio of the geoelectric field signals recorded GRS D] I}ﬁjmgﬁ :%%7—71 mV/km, Ti1E EW J5 7]
on the long dipole and short dipole in same direction at the s ,t’m@*&ﬂﬁlﬂiﬂ it wtn%%ﬁ\%uﬁg 23 mV/km I
stations ranged of 250km from the great current source 28 mV/km.
L T A W 10 (2) HEAE 24 1 15 v B o 353 1545 1 55 1 3 A
%E 3251:00 0.2 0.2 0.3 —0.7 25 2100 HE IR G A A 15 O s LT B s — S Y T ) M O A
LR 1239:00 0.2 0.2 0.3 —0.7 25 3004 FFAE - 35 5 ) Wy 20 5 1) S 1 5 TR . i el
Befd s-251:00 L0 0.8 L1 —31 110 2100 UL 5 o R 538 i 58 728 AR AR Oy 22 B VB FH L R
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Fig. 3 The signal shapes of the geoelectric field recorded at the stations of Angiu, Lingyang,
Tancheng, Xinyi, Rushan and Dashan at 00 :10—2:10, Mar. 25, 2011
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Fig.4 The signal shapes of the geoelectric field recorded at Angiu station at 23th January, 2011

(a) The curve recorded on NS long dipole; (b) Curve on NS short dipole; (¢) Curve on EW long dipole;

(d) Curve on EW short dipole; (e) Curve on NE long dipole; (f) Curve on NE short dipole.
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Table 3 The ratio of the geoelectric field signals recorded on
the long dipole and short dipole in NS direction at the station

that is 25000m from the great current source
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Table 4 Ratio of the geoelectric field signals recorded on
the long dipole in NS and EW direction at the station that

is 25000 m from the great current source
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Table 5 Ratio of the geoelectric field recorded on the long dipole
and short dipole at Anqiu station before and after

the electrods were buried deeply
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Fig. 6 Fixed position map based on the orientation

factor of the geoelectric field
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Fig. 7 The distribution of the electric powerline in different underground electrical structure

(a) The electric field Ey in homogenous dielectric; (b) The electric field E; in the dielectric contained

a high resistivity body (p2>>p1) s (c) The electric field E; in the dielectric contained a low resistivity body (o2 <Zp1).
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Fig. 8

The abnormal variation curves of the geoelectric field calculated for a model of a point source

on the ground under which an inhomogeneous body is contained in the semi-infinite medium
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Fig.9 Refringence map of the electric powerline on the boundary

between the two different rocks with different resistivity
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