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Tab. 1 Co-seismic deformation displacements of height difference between two adjacent benchmarks
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Fig. 1 Trade-off curve between model resolution
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and posterior variance
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Fig.2 Co-seismic displacements observed by GPS and inverted through model
(red curve is the trace of the surface rupture; blue arrows are the co-seismic horizontal and vertical displacements

observed by GPS; magenta and cyan arrows are the horizontal and vertical displacements inverted through model)
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Fig. 3 Deformation of height difference between two adjacent benchmarks observed by GPS and inverted
through model (blue arrows are deformation of height difference of two adjacent benchmarks observed by GPS;

green, magenta and cyan arrows are the deformation inverted through model)
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Fig. 4 Co-seismic slip distribution of rupture fault
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Fig. 5 Errors of co-seismic slips of rupture fault

3 4E e

AR SCH T [ 3 2008 4230 )1 HUR HT S 1 GPS W
WFERLA 1983 ~ 2010 45 RPN 25 7K HE I 95 415 2]
BB 3 52 R R T R AR A 454 L 3 A 2%, | b))
Wigd, )W R B R, o, dE s
HE-NMFIEWE, KX 180 km, HiIRMMAH
62°, FETSENREE RN Z WAL, W 18 km, W
EEWs S FIEREN 120 km,
fioh 58°, W2 T Lk ¥4 & B R AL B R
WEE VTR S w2, M 350, KEN
80 km, S#x#HfH5F (2008) JHA MR MK
72 km #E . BAWRERIP R KESEIKT 7.6
m, PRI A H X, IS R R
JIl M 8.0 HbiR AP R TR W s A LW, 7
W e BT 2 L (W9 3 M B 90°, 453 A
WO, REARAER RIWZ MR 1R B vh 4y B
BRFEESE; LIRS EAERTE

JIWTR M S & ZEdC)I T, W2 L sh
HEKRE 7.6 m, REZMXBIREE; )|
DAt 2 mE LER S EBEL MK, AeER K
AW EEAE; MRS R EAR LA
KFBEZHEPWERS ETRE (2008), Fis%
&5 (2008), KA (2009), E4L (2009), Shen
% (2009), A ESE (2009) MBS R —3
ME 4 T RLE S, BIEREA 18 km, 5EES
(2008) SRAIMZEBLER & MAROHRE—3,
ME 4 RFIEH, J0)BrREEE 15 ~ 18 km JEEN
HIEBIE N 2 ~4 m, X5 Wang 5% (2011) 3 H
HEEL—. HTHPKERBRAERE1~2F
HEATXRI A%, BT LAJE )] B S 4 v B o B =
WETRERZWHEE, BRI EFRZET,
Wi 2 TR [F] AR 1 S AP AE AL ) e P TR S5 M T 1
BT X T & T4 g R (Wang e
al, 2011),

H BTN HF-3 35 VIR N3. 0 x 10" Pa,
Wz AR 200! b R A Ar B ML RN 7. 62 x
10° N« m, f3Z|MINRIEBE A My7.9, 5EE
i 2 SR OFN S WAl 22 @2 Y IR — B

S0

kg4, V7 i/, ik B3, 45 . 2008. 2008 47 5 H 12 H )il ReRHIR R
VEARE 4y i 4% [ R ]. http://www. csi. ac. cn/sichuan/chenyun-
tal. pdf.

FE T R TR v [ M e i 3l 0B ) 4 357 H 4 . 2008. GPS il
A1 2008 401 Me8. 0 ZtiR MR RAB L T]. T EA(D
B HIERABSZ) ,38(10) ;1 195 — 1 206.

TER, REE, R, % . 2008, BUII 8. 0 YR MR EHARRFHE
AMFE[T]. T E B (D B HEREE ) ,38(10) .1 242 -
1 249.

JIAHE  PEIERE, FA4, %5 . 2008, i GPS FiI INSAR i 5 38 2001
R PR IR R[], BRY B, 51 (4) 21
074 -1 084.
T4 2009, IT GPS [H R AL R L 2008 4E 5 - 12 B KM
RS ST [ T]. HERY B 24, 52(10) -2 519 -2 526.
TR, B, 25, 45 2008, pUIBON 8. 0 SRR I AR T].
HUERYBAEN 51(5) <1 403 — 1 410.

T, TR, IR, 45 . 2008, J£TF GPS %Mk 43R B 31 FFL it
X BRI AT S A T]. hE R (D & aRAl) 38
(5):582 -597.

@ http: //earthquake. usga. gov/eqcenter/ eqinthenews/2008/us2008ryan.

@ http: //www. globalemt. org/CMTsearch. html.



533 B WIAF: ARYE GPS F/KHERORHR B 2008 4F30)1| MR IF] AR AR Y 329

R, MR, M, 4. 2008, 01 M8, 0 MR M R R K
HERMET]. MR MT,30(3) :597 - 629.

VA%, X, T )% - 2009. FJT] GPS BERLR BB My 7. 9 M2t
B[ T]. PR ,38(3) 195 -201.

A, A, W 25 . 2009. ST GPS WU KB R SRR Bl
PRERLFIZEARSH [ T]. HiRRWESE ,32(4) 1351 - 356.

Okada Y. 1985. Surface deformation due to shear and tensile faults in a
half space[ J].BSSA,75(4) :1 135 -1 154,

Shen Z K, Jackson D D, Feng Y J, et al. 1994. Postseismic deformation
following the Landers earthquake California, 28 June 1992 [ ] ].
BSSA,84(3) :780 -791.

Shen Z K,Sun J B,Zhang P Z et al. 2009. Slip maxima at fault junctions

and rupturing of barriers during the 2008 Wenchuan earthquake[ J].
Nature Geoscience,2:718 —724.

Shen Z K, Jackson D. 1993. GPS reoccupation of early triangulation sites:
tectonic deformation of the Southemn Coast Ranges[J].J G R,98
(B6) :9 931 -9 946.

Wang Q L,Cui D X, Zhang X, et al. 2009. Coseismic vertical deformation
of the M8. 0 Wenchuan earthquake from repeated levelings and its
constraint on listric fault geometry [ J]. Earthq Sci, 22 (6) : 595
~602.

Wang Q,Qiao X, Lan Q, et al. 2011. Ruputre of deep faults in the 2008
Wenchuan earthquake and uplift of the Longmen Shan[ J]. Nature
Geoscience, (4) :634 —640.

Co-seismic Rupture Model of Wenchuan M8. 0 Earthquake in 2008 Inversed
from GPS and Precise Leveling Observation Data

HAO Ming'?, WANG Qing-liang®, CUI Du-xin’, LI Yu-hang'~
(1. State Key laboratory of Earthquake Dynamics, Institute of Geology, CEA, Beijing 10029, China)
(2. Second Crustal Deformation Monitoring Center, CEA, Xi’an 710054, Shannxi, China)

Abstract

Basing on the GPS and precise leveling observation data before and after Wenchuan M8. 0 earthquake in
2008, we got its co-seismic displacements fields. Combining the field geological investigation, we inversed the
geometric model of co-seismic fault and slip distribution on the fault plane. The inversion results show that Bei-
chuan-Yingxiu fault is a listric fault with a length of 180 km, the dip on the ground is 62° and decreases gradual-
ly in exponential function along with the depth increase. The depth of the fault is 18 km and the slip on the fault
plane is mainly the thrust motion. The length and dip of Qingchuan fault is 120 km and 58° respectively, and the
strike-slip component increases gradually along the strike from south to north. The Guanxian-Jiangyou fault is a
thrust fault with the length of 80km and the dip of 35°. The maximum slip of the fault model is 7. 6 m, which is
corresponding to Beichuan area in most severe damage. The seismic moment releasing of Wenchuan M8. 0 earth-
quake is estimated to be 7. 62 x 10° N - m, and its corresponding moment magnitude is My,7. 9. The geometric
model of co-seismic fault is well fit for GPS and precise leveling observation data.

Key words: Wenchuan M8. 0 earthquake; GPS; precise leveling; co-seismic displacement; finite fault

source model; slip distribution



