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Tab.1 The Inverted Result due to Strike-slip Fault
/(9 /km /km /km /() /m VTPV/cm?
90 25 4.5 12.5 90 2.5
70 5 0.5 15 70 0.5 1525
50 5 0 10 0 0.5
150 40 10 20 90 4
92.41 22.77 3.9 12.85 89.2 52 4.0
2.41 —2.33 —0.6 0.35 —0.8 0.02




1479

39 12
1
, 1(a)  1(b) s
1Ca) ,  1(b)
o 1 ,
o s
, o 1) 1(d)
>
0.2 ecm(C 1(c)), ,
H ’
s o
2
o 5 a 1
,  2(a) 2(b)
, s 2 Fig. 1 Fitted Surface Deformation and Difference
i 5 a Between Inversion and Observation due to
i 4 em Viscoelastic Structure by Strike-slip Fault
s 2 cm, (—2.5 km),
s o V' PV
° Z ’ . 9 400 cm® 9 cm’,
’ ’ o
2
Tab. 2 Inverted Result due to Thrust Fault
/(%) /km /km /(%) /m VIPV/cm?
90 25 4.5 12.5 90 —2.5
70 5 0.5 15 70 —4 9 400
50 5 0 10 0 —0.5
150 40 10 20 90 —4
90. 3 22.48 4.58 12. 66 89.76 —2.67 9.08
0.3 —2.52 0.08 0.16 —0.24 —0.17
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Fig. 2 Fitted Surface Deformation and Difference

Viscoelastic Structure by Thrust Fault



[1]

(2]

(3]

Pollitz F, Peltzer G, Biirgmann R. Mobility of Con-
tinental Mantle: Evidence from Postseismic Geodet-
ic Observations Following the 1992 Landers Earth-
quake[J]. J Geophys Res, 2000,105; 8 035-8 054

Biirgmann R, Ergintav S, Segall P, et al. Time-
sapce Variable Afterslip on and Deep Below the
Izmit Earthquake Rupture[J]. Bull. Seism. Soc.
Am. , 2002, 92. 126-137

Hearn E H, Biirgmann R. Reilinger R E. Dynamic
of Izmit Earthquake Postseismic Deformation and

Loading of the Diizce Earthquake Hypercenter[ J].

(9]

[10]

[11]

[12]

1480 2014 12
3
Tab. 3 Inverted Result due to Strike Slip Fault in a Homogeneous Sspherical Model
/(") /km /km /km /(9 /m VTPV/cm?
90 25 4.5 12.5 90 2.5
70 5 0.5 15 70 0.5 1 685
50 5 0 10 0 0.5
150 40 10 20 90 4
89.98 22.48 0.62 18.75 89.9 1.38 1.95
—0.02 —2.52 —3.88 6.25 —0.1 —1.12
4
Tab. 4 Inverted Result due to Thrust Fault in a Homogeneous Spherical Model
/() /km /km /km /(%) /m VTPV/cm?
90 25 4.5 12.5 90 2.5
70 5 0.5 15 70 0.5 8 790
50 5 0 10 0 0.5
150 40 10 20 90 4
90. 34 24. 66 3.42 12.09 89.16 2.19 2.68
0.34 —0. 34 —1.08 —0.41 —0.84 —0.31
Bull Seism Soc Am, 2002, 92. 172-193
3 [4] Jonsson S, Segall P, Pederson R, et al. Post-
earthquake Ground Movements Correlated to Pore-
pressure Transients[ J]. Nature, 2003, 424. 179-
| 183
[5] Hilley G E, Johnson K M, Wang M, et al. Earth-
’ quake-cycle Deformation and Fault Slip Rates in
’ ’ Northern Tibet[J]. Geology, 2009, 37: 31-34
° ’ ’ [6] Pollitz F F. Postseismic Relaxation Theory on the
Spherical Earth [ J]. Bull. Seismol. Soc. Am. ,
H s 1992, 82.422-453
s [7] Pollitz F F. Gravitational Viscoelastic Postseismic
; , Relaxation on a Layered Spherical Earth[J]. J.
Geophys. Res. » 1997, 102,17 921-17 941
’ [8] Pollitz F F, Birgmann R, Segall P. Joint Estima-
' | tion of Afterslip Rate and Postseismic Relaxation
’ Following the 1989 Loma Prieta Earthquake[J]. J.
, VTPV

Geophys. Res., 1998, 103: 26 975-26 992

Cesca S, Vermeersen L, Sabadini R. Influence of
Lithospheric and Mantle Stratification on Co - and
Post-seismic Deformation due to Finite Faults[]].
Geophys. J. Int., 2000, 143,575-581

Masterlark T. Finite Element Model Predictions of
Static Deformation from Dislocation Sources in a
Subduction Zone: Sensitivities to Homogeneous, I-
sotropic, Poisson-solid, and Half-space Assump-
tions[J]. J. Geophys. Res. . 2003, 108; B11 2540
Pollitz F F, Vergnolle M, Calais E. Fault Interac-
tion and Stress Triggering of 20th Century Earth-
quakes in Mongolia[J]. J. Geophys. Res. . 2003,
108:2 503

Vergnolle M, Pollitz F, Calais E. Constraints on

the Viscosity of the Continental Crust and Mantle



39 12 : 1481

from GPS Measurements and Postseismic Deforma- [15] Li Zhicai, Xu Caijun, Zhao Shaorong, et al. The
tion Models in West Mongolia[J]. J. Geophys. Postseismic Deformation Analysis Based on Crustal
Res. , 2003, 108(B10): 2 502 Layering due to Tangshan Earthquake Fault[]].
[13] Shen Zhengkang, Wan Yongge, Gan Weijun,et al. Progress in Geophysics, 2005, 20(4): 961-968(
Viscoelastic Triggerig Among Large Earthquakes s s .
Along the East Kunlun Fault System[]]. Chinese [J7. , 2005,
Journal of Geophysics, 2003, 46(6):786-795 ( 20(4): 961-968)
. s . [16] Li Zhicai, Xu Caijun, Zhang Peng, et al. The Co-
LIl R seismic Deformation Inversion Analysis due to Dif-
2003,46(6) :786-795) ferent Seismic Fault Based on Crust Layering[]J].
[14] Li Zhicai, Xu Caijun, Zhao Shaorong.,et al. Effect Geomatics and Information Science o f Wuhan Uni-
on Crustal Layering on Post-seismic Deformation versity . 2008, 33(3):229-232 ( s s
[J]. Geomatics and Information Science of Wuhan s
University, 2006, 31(3):203-208 ( , L] . , 2008, 33(3):
s P 229-232)
[J. . , 2006, 31(3): [17] Carrol D L. Chemical Laser Modeling with Genetic
203-208) Algorithms[J]. AIAA J., 1996,34(2):338-346

Post-seismic Deformation Inversion of Seismic Fault Considering
the Crustal Viscoelastic Structure
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Abstract: Considering the spherical visco-elastic structure, the post-seismic deformation inversion
mode had been constructed based on the visco-elastic earth model. We developed the inversion mode
and inversion software package based on the post-seismic fault dislocation model considering the crust
stratified structure. Using the genetic algorithm to invert the different fault dislocation parameters
due to strike slip fault, dip slip fault respectively and comparing to the result inverted from the ho-
mogenous dislocation model, the result shows that the inversion algorithm used here could invert the
dislocation parameters from the large region using the genetic algorithm and the inversion result is bet-
ter to use. The inversion mode proposed here could better invert the seismic source parameters to dif-
ferent types fault. There is also a important find to suggest us that we could not use the minimum of
VTPV as the only rule to judge the inversion result whether good or not when the model mode is not
obvious. We should find other ways to make a supplement judge.
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