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Abstract: This paper aims at studying the seismogenic process and long-term tectonic process of the source area and explain the
post-seismic deformation and gravity data in Lushan earthquake. Based on the layered half-space model, we calculate the co-
and post-seismic surface deformations and gravity changes and their time series gained by the GPS and gravity stations , consid-
ering regional rheological coefficients, and using the numerical simulation method. It is found that the surface co-seismic
deformation shows seismogenic fault is of obvious thrusting characteristics The range of influence of viscoelastic relaxation is
significantly enlarged than that of the co-seismic, but changes gradually reduce with the increase of viscousity coefficients. The
time-variable curves of the stations show that post-seismic deformation and gravity changes are significant in 50 years after the
earthquake, become gentle after 100 years and tend to be stable. The post-seismic observations of the GPS stations are
convinced to consider the effect of viscoelastic relaxation except for the MEIG and the MYAN.
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Table 1 Parameters of the layered earth model of Lushan

earthquake
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b5 20 6.1 3.5 2750 0.26
rf 5 20 6.3 3.6 2 800
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WL T oo 8.0 4.6 3350 0. 25
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Fig. 1 The slip distribution models of Lushan earthquake
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Fig. 2 Surface coseismic deformation and gravity changes
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Fig. 4 Surface vertical deformation caused by the models
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Fig. 5 The surface deformation and gravity change caused
by viscoelastic relaxation 200 years after the earth-
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Fig. 6 Time series of the post-seismic deformation and gravity changes of 10 GPS and 6 gravity continuous observation stations
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Table 2 Comparison of the simulated coseismic deformation with the measured results at GPS stations

GPS & 210 JE A% (mm) il E 2% (mm) e [} 22 (mm)
PUNNEES BELAE R A R R WL & BEDIAS
LESH  —2.7(+1.2)  —2.0640 0.8(£1.0) 1. 842 00 0.3(+4.9) 0. 028 96
LUZH  —0.5(£0.6)  —0.2994  —0.7(£0.5)  0.18350 3.9(£2.7) 0. 055 11
MEIG ~ —1.4(£1l.2  —0.1182  —0.3(£L D  0.19530  —0.4(%5.4)  —0.056 94
MYAN  —0.5(£1. 1) —0.12438 0.1(£1.0) 0.01071  —1.4(£4.7)  —0.09112
QLAI  —1L6(£1.0) —3.9410 0.8(£0.9) 2.54000  —4.9(E4.1  —0.79010
ROXI ~ —0.1(£1L2  —0.9859  —0.5(+L1)  0.60750  —4.3(%5.8) 0.101 90
YAAN  —7.0(£1.1)  —3.2830 6.4(£1.0) 0.87330  —3.5(£4.5)  —1.20700

T A5 5 BT 2R m WL 22 s BRI SR 4 D SR T RERY 1 3H5545 5.
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BILEE
Table 3 Comparison of the simulated coseismic gravity
changes with the measured results at Chengdu

station and Guza station
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