
The long-term impact of coseismic and postseismic effects on the crustal deformation field, stress field, fault activity status, and seismic hazard has attracted more and more attention 
from the international academic community and has become a hot topic for research in the past two decades. As the first high-angle M 8 thrust earthquake that occurred in the 
Chinese mainland since the instrument records, the occurrence of the Wenchuan Ms8.0 earthquake on May 12, 2008 not only caused serious casualties and economic losses, but also 
had a continuous and significant impact on the regional tectonic deformation and fault stress accumulation. To carry out research on coseismic and postseismic deformation fields and
stress field evolution, the most important thing is to obtain relatively reliable coseismic slip models and to understand regional viscoelastic structures. To this end, we synthesize more 
multi-disciplinary data on seismic surface rupture, geophysical profile, relocation of aftershocks and regional geological structure to construct the seismogenic fault model of the 
Wenchuan earthquake, and utilize more coseismic observation data as constraints to inverse the coseismic slip distribution. Considering the lateral difference of the media properties 
on both sides of the Longmenshan fault zone, we use the continuous GPS time series as the constraints to inverse the different viscoelastic parameters on both sides of the fault zone by
the finite element numerical simulation method. The studies mentioned above are important for analyzing the state changes of the crustal deformation field and stress field affected by
the earthquake, and determining the future seismic hazard of the main active faults in the surrounding area.

1 Introduction

2 Fault Model

F1 Guanxian-Jiangyou Fault
F2 Beichuan-Yingxiu Fault
F3 Unknown Fault
F4 Qingchuan Fault
Surface rupture data is from Xu et al., 2009

Figure 3 The relocation results of aftershocks are in good 
agreement with the geoexploration interpretation, indicating
that the accuracy of the relocation data can meet the demand.

Figure 1 Relocation of the aftershock sequence of the Wenchuan earthquake

Figure 4 An unknown anti-dipping fault has been identified
instead of a simple extension of the Beichuan-Yingxiu fault,
when the aftershocks zone traverse the Qingchuan fault.

Figure 2 Geoexploration profiles (Modified from Feng et al., 2016 )

Figure 5 The Wenchuan earthquake surface rupture, geophysical prospecting profile, 
and repositioned aftershock sequences were used as strong constraints for the deep and 
shallow structures. With reference to regional geological profiles, velocity tomography 
and magnetotelluric sounding results, a 3D model of the Wenchuan earthquake 
seismogenic fault was established through multi-profile interpretation.

3 Coseismic Slip Distribution

Figure 6 Spatial distribution of surface coseismic observation data 
collected and corresponding resurvey time interval (The data mainly
comes from Liu et a., 2008, Wang et al., 2009, Xu et al., 2010, 
Wang et al., 2011, Shao et al., 2014). Figure 7 Inversion results of the coseismic slip distribution on faults.

Combined use of GPS, InSAR and strong 
motion data with relatively small postseismic
effects as the constraints for inversion, a fault
coseismic slip distribution model was obtained.
The results showed that high-value areas with
a maximum slip value of about 10 m were 
mainly concentrated in the vicinity of Hongkou-
Xiaoyu-dong and Beichuan-Pingtong, and the
maximum slip values around the north branch
of the southwest section of Beichuan-Yingxiu
rupture, Yuejiashan-Qingping, northeast of
Nanba, and nearby Hanwang can reach about
4-6m. The fault movement pattern is dominated
by thrusting motion in the Hanwang-Bailu 
ection, and the thrust-domination gradually
changes to the dextral strike-slip movement from
the southwest to the northeast of the Beichuan-
Yingxiu rupture. In addition, in the deep decolle-
ment, several high slip areas with a maximum
value of about 4 m were identified.

4 Regional viscoelastic structure

Figure 8 Finite element model setting

Figure 9 Burger body model composition (a) and displacement response curve (b)

Figure 10 Determination of short-term and long-term viscous coefficients of
the middle and lower crust of  Bayankala block and Sichuan Basin.

Figure 11 Fitting results of postseismic displacements based on optimal viscous parameters.

Taking into account the significant viscoelastic differences between the Bayan Har block and the Sichuan Basin on both sides of the Longmenshan fault zone
and the time-dependent characteristics exhibited by the viscous coefficients, a layered and horizontal block finite element model was established, based on the
constitutive relations of the Burgers body. The Wenchuan earthquake coseismic slip distribution was introduced as the initial condition of the model by
splitting nodes method, and the simulation results were fitted to the time series data of the six consecutive GPS stations in the Sichuan Basin. The short-term 
and long-term effective viscous coefficients of the middle-lower crust in the Sichuan Basin and the Bayan Har block are determined in turn. The results show 
that the short-term effective viscous coefficient of the middle-lower crust in the Sichuan Basin is 9.0×1018Pa.s, and the long-term effective viscous coefficient 
is 1.0×1021Pa.s; the short-term effective viscous coefficient of the middle-lower crust in the Bayan Har block is 5.0×1017Pa.s, and the long-term effective 
viscous coefficient is 9.0×1018Pa.s.

5 Discussion
By conducting inversion comparisons based on different fault models published by previous researchers, our other study indicated that the fault model may 
control the primary characteristics of fault coseismic slip distribution, and may be the main reason that the largest coseismic slip amount range inferred by 
different scholars is from 7m to 14m. Besides, the comparative analysis between considering and neglecting the lateral differences of the viscoelastic structures
on both sides of the fault zone shows that the lateral differences of visco-elastic structures make the postseismic deformation field on both sides of the fault 
more asymmetric. Therefore, when studying the coseismic and postseismic deformation and stress evolution of strong earthquakes, we must pay more attention
to the reliability of fault models and the lateral differences of regional viscoelastic structures. 
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