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Abstract We have established a five-segment fault model based on field investigation and the
linear noncoherent characteristics of InSAR wrapped deformation. The five-segment fault model
is consistent with the surface rupture trace of field investigation at most of the segments. Then
we use this fault model as constraints to simulate the co-seismic deformation of Wenchuan

earthquake derived from InSAR technology. Our favored fault model contains five segments with
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varied dips. based on the seismogenic structure of precise aftershock relocation. The simulated
deformation by forward modeling matches very well the InSAR data with a RMS of 0. 3~0. 35 m.
The inverted slip distribution is concentrated in the depth of 0~20 km and the maximum slip is
10m. Among the largest-slip areas Beichuan area has relatively more concentrated slip at
shallower depth than other areas. This may be the deep cause why Beichuan area is the most
severely destroyed area in this earthquake. The inverted rake distribution shows that there is a
transition along the direction of SW-NE. It is mainly reverse and some right-lateral slip at
Wenchuan and Beichuan areas, but it is dominantly right-lateral with some thrusting in

Qingchuan area, with the mean rake of 97° and 138° respectively. The inverted seismic moment

53 %%

M, is 7.7X10" N « m, and the moment magnitude M, is 7. 9.
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Table 1 Catalogued and published seismic solutions for the mechanism of the Wenchuan earthquake
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Fig. 1 Co-seismic deformation of Wenchuan earthquake derived by InSAR
Red point is the epicenter of the Wenchuan earthquake (from China Earthquake information center). Arrow shows

the flight direction of the ALOS satellite, and the right looking direction of it is line of sight (LOS).
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Fig. 2 The inversion flow chart of sensitivity-based iterative fitting method
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Fig.3 Unwrapped InSAR data of the Wenchuan earthquake
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(a) The unwrapped displacement field in LOS. Black boxes indicate the area where data error

is too large to be used in inversion. (b) InSAR data after quad-tree downsampling.
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Fig. 4 Slip distribution of the Wenchuan earthquake from single fault model
(a) (b)Simulated InSAR interferograms and residuals; (¢)Slip distribution along strike. White line is the fault model.

Blue pentagram is the epicenter. Arrows show the inverted rake.
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Table 2 Fault model parameters of fault slip distribution inversion
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Fig. 5 Seismogenic structure and fault model
of the Wenchuan earthquake
Blue curves and black lines indicate surface traces of
coseismic ruptures and regional faults. respectively. Red
pentagram is the epicenter of the earthquake. Aftershocks
are from NEIC. The inset at the left top denotes the dip

angle used in the inversion.
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Fig. 6 Slip distribution using five segment fault model with uniform dip angle

(a)3-D overview of the slip distribution; (b) (¢) Simulated interferograms and residuals from uniform dip angle, respectively.
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Fig. 7 Simulated interferogram (a) and residuals (b) using five segment fault model with linear variable dips
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(a) 3-D overview of the slip distribution; (b) ~(f) are the slip distribution of each segments projected to the down-dip direction.
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