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Focal Mechanism Changing Character of Earthquake Sequence Induced by
Water Injection: A Case Study of Changning Sequence. Sichuan Province

Zhu Hang, He Chang

Sichuan Earthquake Administration s Chengdu 610041, China

Abstract: Earthquakes induced by water injection appeared in the border area of Changning. Xingwen and Gongxian counties,
Sichuan Province since April, 2006. Up to April 30, 2013, 16 M| =>4.0 earthquakes occurred and the maximum is M| =5.2 on
April 25, 2013. In this paper, the earthquake focal mechanism changing process of Changning M| =>3.0 earthquake sequence is
studied by calculating correlation coefficient of body wave spectral amplitudes, and the results show that focal mechanisms of
sequence events are scattering, furthermore, 12 M| =>4.0 earthquakes’ focal mechanisms are calculated by CAP method and
they are in disorder also. The following analyses believe that water injection causes the pore pressure of rock body increasing as
well as the friction coefficients of pre-existing fault planes decreasing, and those 2 factors lead to Coulomb stress change As; in-
creasing, thus induce earthquakes’ occurrence. Therefore, the earthquakes induced by water injection occur without obvious en-
hancement of regional tectonic stress intensity, and there are no obvious restraining effects on the rupture directions of the
earthquakes. As a result, the focal mechanisms of those earthquakes appear scattering.

Key words: carthquake induced by water injection; earthquake sequence; focal mechanism; spectral amplitude correlation coef-

ficient; earthquake.

P TP AU L, N T Hs vk J7 i 2 72 B P1 . L E b X — KA T 10— H IR EA R
FoRAM R R S oK Ak B4 T T 157592”%% WE TR T — R 5 A & 52 (Healy ez al.,1968),
b DX S 5 R T TR K AT B 2 SR B 2 S T A IFHAC ® B T2 4 N 1k K KR iR R %
XF TR A K AR 072 52 v FURE B W (M 5.5) M7 5 1970 4F LUK, [& Nt A4k % 3L T4 I
A R ST A BOR IR, 20 HEAD 60 ARAR i H IR ERM AR 07 SR =OKBR TR IX

E2WE . EZRH R H (No.2012BAK19B02) 5 U )11 45 b 7% J& #h 72 BF 45 & W35 H (No.LY1302).
TEE R RM966—) . 5 AFFT B . 5 2N MR % 5 M7= 70 58 . E-mail . zhuhang1234@163.com



512

R K MR P 0 R L 2 1777

RS B A DA DI K7 R T DX K K b Y
MG (AH:E 5, 19825 ASF 45,1987 BRMI AR A,
19995 2R W 72 %5, 2007 ; BLAE 45, 2008).

O VR K5 & b AR 04 AH DGR 2 n) L 1| N A E
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Fig.1 Map of earthquake distribution in the border area of

Changning, Xingwen and Gongxian counties
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Fig.2 The water injection and M| =>2.5 earthquake temporal distribution in the study area
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Fig.3 Moving average curve of spectrum amplitude correlation coefficient of M| =>3.0 earthquake in the study area
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Table 1 The focal mechanisms and the best fitting focal depths of 12 M| =>4.0 earthquake calculated by CAP method in the sequence

NPT . i L A Il

R R B M. e i T s Wi T FAERL A R (km)
2006 —08—01 4.1 306° 76° 60° 193° 33° 154° 8
2007 —08—14 4.1 190° 55° 27° 84° 68° 142° 3
2007—10—06 4.2 185° 71° 143° 289° 55° 23° 3
2008—02—01 4.8 305° 59° 44° 189° 53° 140° 3
2010—07—16 4.0 241° 75° 73° 111° 23° 138° 10
2010—10—06 4.6 274° 51° 49° 148° 54° 129° 3
2011—03—01 4.2 141° 69° —59° 262° 37° —143° 15
2011—04—20 4.3 75° 90° —177° 345° 87° 0° 2
2011—06—26 4.3 69° 75° 170° 162° 80° 15° 4
2012—04—09 4.1 275° 49° 79° 112° 42° 102° 3
2013—02—19 4.7 84° 55° 151° 192° 67° 39° 5
2013—04—25 5.2 324° 39° 107° 123° 53° 77° 3
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Hb 7R AL TR AL . 2 BT I Ry 22 RE N ) 3 1 o g R
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BEEEL s SR A2 T 90 42 58 N T 3 W 0L g 3 5 v, Yo
HI) A 0w 24 1) A5 A S 1) 24 SR PR L 0 AR 8
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FRET, 020075 FEOK I /E L F I KN 1 K T 15 R &
ZAWr M 1 28U B AEE RO PR AL, L/
W% Sy 3 H A 3 8 JUART R AE A7 A B R 22 5. S B AL
D) | DASRE S I O o QA e L O S P R e
TR SRR I 25 A B AL B R T 38 K5 5 WA TR T T2
75, BT T Y EE R RO W2 TR
RN T IV S D O A VA A P AANC O i o A 1
(Stein,1999) :
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