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Research on the technique of extracting seismic precursory
anomaly from telluric electric field observation
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(Earthquake Administration of Tianjin, Tianjin 300201, China)

Abstract: Eleven stations for telluric electric field observation have been running
normally in the area around the capital of China since September, 2001. Up to
now the data have been accumulated for nearly seven years. In this paper, we
processed the data from 10 stations in the capital region and 2 other stations in
its neighbor area by finding the ratio of long to short electrode spacing observa-
tion in the same measuring direction. The result indicates that this method can
effectively exclude disturbing information from telluric electric field and from
remote spontaneous electricity field,and then identify seismic precursory anoma-
ly. Many stations observed short-term anomalous variations before the M5. 1 Wen’an
earthquake of 4 July 2006, but researchers could not identify and distill them
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because they were merged into background variation. The study result also indi-
cates that the appearing time and variation amplitude of the precursory anomaly

have bearing to the station condition and station-to-epicenter distance.

Key words: telluric electric field; short-term precursory; anomaly pick-up;

multi-spacing electrodes; ratio
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Fig. 1 Diagrammatic sketch of electrode arrangement on the system of telluric electric field
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Table 1  Anomalous characteristics of telluric electric field before Wen”an Ms5. 1 earthquake

A %iﬁ ii@ WA M S0 T 25 ﬁ%fﬁ

it 48 2006-05-28 NS [ Al - TF, >5 20

b3 73 2006-05-25 NS [l Al F . <—5 20

JE 114 T S

FIL 125 2005-11-01 EW [ oAt FFF. =55 Hoqe il e A fl 150

I 125 2005-11-01 NW ] H {F i 30K W B R 45 =5 10

A 131 2006-05-10  EW il WL {5 16175 Aot A ol 22 2L 15

F=h 150 2006-04-15 NS 1] ¢ B/l B2 1 i B ) . NE ) LU 3% 28 60 K 60
DRME BE X1 4 8) . =5

R 156 2006-05-25 N'S [t BU/IMg R B i 3. NW i 6 A 10 A 0
A 20 R Egt, >5

S PR 178 I S

PR 230 2006-04-10 3 A1 160 AR [ I B ey B 2 VB KA L 1 0011 4 3 80

EE< 253 2006-01-01 NS [ Fe A XU 43l » EW i) bR il 28 28 HL 40

% 378 2006-05-01 NS i el - FF, >5 60

kT 595 Y

ARSCHEHCT #E . F I, NG 2002 48 2 A i HL S W0 GOk, 38 0 SR E AT A 20
BT, LRI AW TSR h BB T AR TR, RE M R T UL E 3 A A
2002 4F B HUAE M AP EE . 45 R K IR & 40 )5 R A R 3 T 0 3 A 1) g e ) b X 1) R e
FEAR LA (B 6) 5 3 747 1Y BERE v 45 I ) 55K B0 5 S0 5. 1 g b AR R S 5 A ] AR
b, FRWZIAT IR A 5 I AE B

2001 4F 9 J 1 AR el M DX E A K H HL S 0 DK, Iz X R AR 5 G DL B R ALA
1T, B 2006 4F 7 H 4 H3CZ 5.1 bR, ik 3 D E iRt 45 R E# M, X k&
MIRE R My 4 245 MR AT B0 I - B T ) I mir R A5 R

3 REIRERMSN

P i H 37 22 A IR U0 0 2R 4 ] — 000 1) ) B L R R R OO L P L R ) R 12 S H
Y 65 0 M H 37 LI B R 4 BT 2R W, % 9 AT LA Ak HERBR SR K b H 3 1 1 AR A DL R
H SR HL 3 3 3 78 Ak, DA TT AT LA SR A1) o e A VR 2 bR X b b S R AT AR B R
AR AL RRAE A 2 72 ) 0 A A 0 I LI FIR 5. 2006 4E 7 A 4 H S0 M5, 1 g
T 70 P i X Hi 7 O S A 5 T R AR R RN

1) M 3 BB T IE 53 3 A8 fb 2 i BU7E s 8 R AR | 3 S H . Z280E R IR AR (L RRAE
SWERERBEGR L, B 5.

2) SFHAMILEZ PG s B E ST & (SRR, daxt i >5) A8k, DL HE
S ] - B IR A R e ] 8 i R A R A i PR 3 R RTIRAE . 26 B L S b A
DX P 3 52t BOR: [ F A U DXC %) B R 30 D2 A i 3 0 7 A I AN R L T A Ak

3) b HL 3 1Y BEAE HS BB — 1) DR B X ) P T R AR Ak — B R G AR R R
(s A S R AT IR A 8. (7R S B I 3 4 22 R X — AR Ak . T AT RE S b AR R IR A K.

http://www.dizhenxb.org.cn



439 F A SRl e 37 WL 3t 5 AT 6 S o SR IR AR TF 5 431

A DAL R 37 O i iy B e i R T — 0 1] ) O RS AR R AR B S B S 1) A
PRI+ L S 3 A L 7™ A X1 A e B2 A8 AL 1 S IR 22— i X i 7 A 7 AR 14 JE AT 1 ik
ZAERE IR BT AR — 2 AR L0 A e BT 5T

T T

T 3 X AT R M DX % 4B DX 12 A b 3 5 WL BE R 2006 4F 7 4 H L S0
M5, 1 M HTJG (1 ARBTRED o LA KO e . 30, M 5 2002 4F 2= 4 59 4 58 BRHAY 20 47
FRENIE P12 A5 L

1) ASSCPT 57 B 3t v, 37 22 A BEOUL I 28 S8 9 4G L R A0 L 0 L 1) 2 A A By 1 A BIE
ARG UL S Al 19 2 A D7 3. %07 3k AT A AHEBR SR 11 812 i H T AR RO ) R M HL 3 72 A AT
HARB R m el . (AL B 09 500 e 1) FEAC TR it . TR 17 A SR s 3 3l 3 1 B A
oK MR 2 A R R A T E A SR R L TR LS B B R A B O s A U
AT 375 4 M HL 37 T D5 5 R T R 37 BB TP Y S R IR A B RO A B AR BE . R S
P 255 11 i v S O ey e = T L S 0 TR B O R

2) 7R HL S LI TR TP RE 7 UL B b = AR A5 B . RS M B ul i) B HE AR
AR, Hes B RBIERE M . FE R GBI B A S AR R A R R
LG NS [EECR B A RER S8 AL BRR P X Al WY R B MU B BT RS DB
i JZBE RGO . RAERE AT B T RR A R WA B s EHR S AL T S PR B 1 SRR K I
ZRYALEL 3 km 4b CHRACGHT . EARE L 2008) . H 55 BRI [A] e 5. L0 A] de i, S
W R R, dr e AT DAUERA . R R AY M 7 5 A — 5 e E ok A TREW X, AL TR —
ey 3 DX 3 ) 5 A 7 BT A 08 1 A 3 A R R L 7 A T B AR AR . U I A AR TR R
X,

P BN EE T 3 52 09 W BEATL ) - b P 3 F 7 ) PR Al FOUL I B2 AR .l T H AT R
WL BT AR 2 I A G M SCHY R B BERHB AN 220 DA SCAR s 9 S TR D v A A B
PR FURWIE R . 1A R T R AR TEHE 2 5= S F A ks 56

2 £ x #

BOEAE, X, 2006, B 6 R 00 NS bR LT ], M ERY) B AR, 49(6) : 1745-1754.

ARG G, ARG, BTLE. 2004, ZU15 R0 G R HB R RS T[], R4, 26(3) . 304-312.

HBAHT . TR E. 2008. 2006 4F 7 [ 4 A 3C% 5. 1 R 2 I WO (9 928 L) ). HhsZ . 28(2): 108-114.

B, A, SRPEEE, SR, BRA. 2001, AL TR A [ AR R A BT AILT ], M RRHL IR, 23(2) : 277-284.

Dologhiu E, 1993, A three year continuous sample of officially documented predictiots issued in Greece using the VAN
method[J]. Tectonophysics. 224:189-202.

Telescal L, Colangelol G, Hattori K. Lapennal V. 2004. Principal component analysis of geoelectrical signals measured
in the seismically active area of Basilicata Region (southern Italy)[J]. Natural Hazards and Earth System Sciences .
4. 663-667.

Varotsos P, Alexopoulous K. 1984. Hysical properties of the variations of the electric field of the earth preceding earth-
quakes, I1[J]. Tectophysics, 110; 73-98.

Varotsos P, Sarlis N, Skordas E, Tanaka H, Lazaridou M. 2005. Additional evidence on some relationship between seis-

mic electric signals and earthquake souce parameters[J]. ACTC Geophysica Polonica. 53(3).293—298.

http://www.dizhenxb.org.cn



