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Analysis of co-seismic rupture models for 2008 Wenchuan earthquake

and relations with aftershock

WANG Kai-Ying.MA Sheng-Li

State Key Laboratory of Earthquake Dynamics, Institute of Geology . China Earthquake Administration, Beijing 100029, China

Abstract Two co-seismic displacement models were used to simulate the Coulomb stress change
caused by the 2008 Wenchuan earthquake. Simulating results of these two models indicate that
the common characteristics of the rupture faults with thrust and right lateral displacement and
two respective areas in northern and southern part with high slipping values control the Coulomb
stress change distribution. Comparing the aftershock distribution of Wenchuan earthquake and
simulating results, we discover that not only the Coulomb stress change distribution influences
the aftershock distribution, but also the normal stress change distribution must be paid much
attention to, i. e. those faults with Coulomb stress increasing and normal stress decreasing are to
a large degree consistent with aftershock distribution, while those faults with Coulomb stress
increasing and normal stress increasing almost have no aftershocks. Other unapparent differences
between two simulating results indicate that the model with a rupture fault steep in shallow part
and gentle in deep part can better explain the aftershock distribution, especially in the northern

area of the whole seismic belt. Coulomb stress changes in some faults where strong earthquakes
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often occur, such as Kunlun fault and Xianshuihe fault, are analyzed to tentatively evaluate the

likely influence on future seismicity of these areas.
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Table 1 Parameters of major active faults in models
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Fig. 1 Regional tectonics. aftershock distribution
(supported by Zhu Ailan) and main receiver faults of

Coulomb stress calculating model for Wenchuan earthquake
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Fig. 2 Coulomb stress change of regional main faults caused by fault displacement of Wenchuan earthquake
(a) Simulating result of inverted fault displacement model model from Ji C (2008)[2];
(b) Simulating result of inverted fault displacement model from Wang W (2008)[117;

The simulating results for subscript 1,2,3 respectively correspond to the supposed frictional coefficient y as 0, 0.5, 0. 8.
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Wenchuan main shock when y; is assumed as 0. 5(extension is plus)
(a) Simulating result of inverted fault displacement model from J C21;
(b) Simulating result of inverted fault displacement model from Wang WL,



6 4] FE PSS 2008 AR 3 52 B0 R R T 5 A 4 AR TR T 3 4 AT 1515

SO 73 38 58« [ IS BT )2 187 B 5K 5 T R 2 1 ) A A
5if o {ELR A2 B 5% W T2 7 6 BF AR B 8T 2 B0 B A
AR TN R A S R WK )2 1) T A A A A
JIA AR SR A 5 R e AT — R 1 2 Wk K
BORARE R TE BN R WL A R A A
SO AE R AT LA M o 52 i DX I 2 32 3 19 1E 0V )
ARG TN L) AR A R AR i e AR B T AR
FH s WA R I8 7 A A it 2 il e AR A AL A
3.2 MMRETEEREENER

JE 0T U SR T B 75— )1 1B SR AR S
TE T WURR 3 CTTAH ) D038 A ) R B3 47 » I 5 21 2%
B < W7 28 T 01 3t 72 7 81 2 b 2R 1) v R
I A BT LLLAE 2 A0 A R 00 A % R LR TE T )
201 HR G % 58 1 45 B R b Rk 43 A
T 75— E ] W 2R i) b A< D () S {1 A R 3L BfS 3 G
D e S HORAETT W R A 22 T =4 6 L B
RN LU PRI T A ROk L A 1) R AL
D% 1R 307 2 A6 B S A0 R A B 1 45 5 R
DT SR ROE 7 A 650 5 4 A 7 9% 5 0 T )22 T
SRAE T 2 AR AR T il R A% R B0 3t A5 T TR R
T 2 TR 1 T 22 94 AL A S 7 9 T
J17BA AR T4 52 1 i . TR I M3 AN B Bk
U ABTA 1] 22 52 14 BT J2= 6 Y RE 0 T 5 8 3t gt BT Ax
Jo fih 2K R ) e i 7 e 2R IE B ) R R Mk A B R T 9
S T ELA )RR LT T XE W ) AR AR R R g R A
X e 15 fiph e 7 B A EAR .

L

V2 IO 1 78 A A DRy A U AR A i 7 5 fk e A o
1) T ZEARAE . AR AR 2 10 52 191 3 W R ™ A 1Y
BN 3 B 3G I A R TS 2 MR Y Kk
A A X TR LE AT 45 1E R I ) e AR B G
IO 73 Wl 7 ) 9 I » 22 B 7 2k 1 DA 3l 25 % 6 B
AR BN I T2 110 SR S RO o A A RE 5
A T AR ST X BN 32 49 B F T 76 oK & 3 5= 5 1S 1Y
DX I 7 2 TR L 7 3 ) o573 o DX 7 4 gl M ) S
LA A O 3t 752 T fih A 1) 2% 3 A1 A SR 2
L7 G 5 A S (R P 2 ik R X DX W = 1 OE
IS J3 P B i sk AR A o RV %E 2 1 T B A 0 s LR )2
VA % 81 37 5 9 8 46 W7 J2= 350 5 P o 1 AR R 0 0 A s R
Je 51 AT 3 AU O Y R AL T i A I ) B AR R
S5 L[] IR T 2R T A LV g 5 A A L
JETH 32 3 T BORET I NI WS R A A A RN

T3 S iy g 48 R R < TE I g 3 %k e v
Sl 52 W EE BTV T 90 2l 1 5 e L X SR A
5 I8 R X DXL g 3 4 5 R IS AN AN R S
IO 3 A8 A T ELIE 23 A 1E IV ) 28 A X R ok L 72 1 B
(4 B2 M 28545 3K Y 5 1 3 B » 1| M 7R e 2 ) B
W7 J2= 0 2 0 — b g = T 28 4 LA R T 1) 1 g B R R
BN T () I T T A N A A A E
SiE R 7 AR SR B N D AR AR T 4 SR R R
(18 26 A o [ IRt 8 1 3k 4 BT T2 OR O T A i b R
4 Al BETE.

fie 7K ] T 28 2 T T 2R DL I B L T R
S0 7 AR T SR A M Al L SO M RR A A X S 4B R 2
89 187 T3 5 M s 5 ) N DG T R I )22 o % AR 1 3 B
ZE R IR ISE KT IR 28 28 2 W R AR L e
11 Ly BB 2R S B 30 4 A R B v » i T R B Y
VA IO 1 A AR Bl 55 1) 8 i o R O B A7 1 R g A A
BRI Pk (3<C0. 01 MPa) , HAl A7 8 R 4
TS 73555 5 B 1L W7 2 5 i 1 L B SRR O S
JAE A IO 3 Dk 53 B R 2 D) Ak 7 A A i L {ELAR
W PG PO R X B G 1 W 2R K i KT [
P 3 e bk Y S A R R N DR B TR
(1) b 752 15 20 1 3 A 5 5
B R H AR EOR ZR S 5 B R SRS
B VF I 5 TT R B A O T S B L o
] Ao 5 b o 15 4t 2Ry BT 5 I T RIEE B3 AR
5 4 e SOl o i A B i 1) B AL L

2 % 3L ik (References)

[1] XuXW,Wen X Z,Yu G H, et al. Coseismic reverse- and
oblique-slip surface faulting generated by the 2008 M,7.9
Wenchuan earthquake, China. Geology, 2009, 37(6):515~
518

[2] JiC,Hayes G. Preliminary result of the May 12,2008 M,,7. 9
Eastern Sichuan, China Earthquake, 2008, http://earthquake.
usgs. gov/eqinthenews/2008/us2008ryan/finite ( fault. php
[2010-05-06]

[37] Nishimura N, Yagi Y. Rupture process for May 12, 2008
Sichuan earthquake ( preliminary result) [ EB/OL ], 2008,
[2008-10-20 Jhttp: // www. geol. tsukuba. ac. jp/~ nisimura/
20080512/

[47] Sladen A. Preliminary result 05/12/2008 (Mw?7. 9), East
Sichuan [ EB/OL J, 2008, [ 2008-10-20 ] http: // www.
tectonics. caltech. edu/slip _ history/2008 _ e _ sichuan/e _
sichuan. html

[5] Parsons T, Ji C,Eric Kirby. Stress changes from the 2008
Wenchuan earthquake and increased hazard in the Sichuan

basin. Nature, 2008, 454.509~510



1516

H Bk ¥ B % R (Chinese J. Geophys. )

54 &

L6]

[s8]

[10]

[11]

Toda S, Lin J, Meghraoui M, at al. 12 May 2008 M=7.9
Wenchuan, China, earthquake calculated to increase failure
stress and seismicity rate on three major fault systems. J.
Geophys. Res. 2008,35,1.17305, doi:10. 1029/2008G1.034903
T3 K HE Y IE HE L P o 2 2008 4F 0 Ok b AE XA L I 2
R . 3 7% 249, 2009,31(2) 1 128~139

Wan Y G,Shen Z K,Sheng S Z,et al. The influence of 2008
Wenchuan earthquake on surrounding faults. Acta Seismologica
Sinica (in Chinese) ,2009,31(2) :128~139

kL fE AELXB BIAE. 2008 4E 5 A 12 A M,7.9 30|
S B R N ) AR A, E R (DD, 2009, 39
(5):537~545

Shan B, Xiong X, Zheng Y.et al. Stress changes on major
faults caused by M,7.9 Wenchuan earthquake, May 12,
2008. Sci China Ser D-Earth Sci (in Chinese),2009.,52(5)
593~601

KA F. DOV MR 0 5 A R IR AR 45 40 5 8l 3 2 5% UHR B L
KFFHMCA KRB 22008, 35(4) :348~356

Zhu J S. The Wenchuan earthquake occurrence background in
deep structure and dynamics of lithosphere. Journal of
Chengdu University of Technology (Science & Technology
Edition) (in Chinese) ,2008,35(4) :348~356

JARZE 2= 5, Alexander L 4. 7 0 IR R 2 15 s M 1. 0
WA 52006,26(2) : 40~51

Zhou R J, Li Y, Alexander L, et al. Active tectonics of the
eastern margin of the Tibet plateau. J. Mineral Petrol (in
Chinese) ,2006,26(2) :40~51

ETRBER.Z BH% WO 8. 0 F = Z IR 2. i
ERYI B4R, 2008,51(5) 1403 ~1410

Wang W M, Zhao L F, LiJ, et al . Rupture process of the
M.8. 0 Wenchuan earthquake of Sichuan, China. Chinese J.

[12]

(13]

[14]

[15]

[16]

Geophys. (in Chinese) .2008.51(5):1403~1410
AT B B, PR 1 B 5 R T R A
P& LABC #5246, M Bk 4 B 24 42, 2010, 53 (1) : 102~
110

Shi Y L, Cao J L. Some aspects in static stress change
calculation——case study on Wenchuan earthquake. Chinese
J. Geophys. (in Chinese),2010,53(1):102~110
VERE TR R 2 SR AR A iy R 10 7 R A I 1 3R R
Wl B 36 107 97 3. SR B2 40 1989.32(6) : 636 ~646

Xu Z H,Wang S Y, Huang Y R, et al. The tectonic stress
field of Chinese continent deduced from a great number of
earthquakes. Chinese J. Geophys. (in Chinese), 1989, 32
(6):636~646

SRR, R Tk AR S I M8, 0 SRR R HIT IS 1 7K B
SR ) DA Bk ) B2 41, 2009,52(5) 1395~ 1401
Guo Q L, Wang C H, Ma H S, et al. In-situ hydro-fracture
stress measurement before and after the Wenchuan M,8. 0
earthquake of China. Chinese J. Geophys. (in Chinese),
2009,52(5):1395~1401

FE KA T A 50 3 58 0 1] R g I8 Sl Xk 1B 2 R 452 5 e 14 52
WL, MRS HL IR . 2005,27(4) :645~652

Cui Y Q. Ma S L, Liu L Q. Effect of lateral stress
perturbation on frictional behavior: an experimental study.
Seismology and Geology (in Chinese) ,2005,27(4) :645~652
B T P A L 222 T S 5 U AR AT B nF W 2 B 4 R e Y
L BEST. HLFE MR . 2009,31(2) :276~286

Huang Y M,Ma S L.,Miao A L,et al. Effect of shear loading
perturbation on frictional behavior: an experimental study.
Seismology and Geology (in Chinese), 2009, 31(2). 276~
286

(R4t HED



