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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
J2fi (ﬁfn% (kxp/s) (k;}@ (ki/&n;‘ ) FHAL L
Bz 1 2.5 1.2 2100
EHIRZE 1 4.0 2.1 2 400
b5 20 6.1 3.5 2750 0.26
rf 5 20 6.3 3.6 2 800
T i 4 7.2 4.0 3100
WL T oo 8.0 4.6 3350 0. 25
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Fig. 1 The slip distribution models of Lushan earthquake

FETR 1 S XA A5 (2013) 25 A 80 s 5700 2 Oy 1 TRV A (2013) 44
AR A

e T, RN 1.5 m. SF i 0. 12 m
CRIBLAIEE . 2013). 155Y 2 BT Bl f 2R 2057, )2 Y
i fA A 38. 57, WTZ KBS 66 km, FE K 35 km,
WIZIIRST 2 6 mX 5 m. e KISy 1. 59m (£
TRE,2013). B 1 ATLAE L 2 BRI 5l 4y
i —E K] R 1 T2 i B A
AR LB R 28 ken 149 [ PN L 9 T J2 A6 £7 5w 1)
O H A 12~30 km 2245 (XA 55, 2013) . F5EHY
2 W B A W2 E AT BRI E Rl
EPTERE PR, B 2 AR T2 R A
L2/ 119 P 11 Rl = 1 A R L TR DS
5. 457 km. o & Wi Z A T35,

AR Wang ez al. (2006) I& & 1 B4
PSGRN/PSCMP A ALL = 1L b 52 (1% [7] 5% A8 Fl 2
JE R BERPEAS i Ak N . PSGRN/PSCMP #4143 ] A1t
SEAETG T8 T AT B SR S A3 JE A AR AR o g o
ARG ALRS  TERE JS R SRR AL s BTl rh A5 3 1
)1z By (Lorenzo-Martin et al. ,» 2006; Wang et
al. » 2006). HF7E & 1E R SRR ob 5 | E 5= 5 B
S B3 2R T Maxwell 14 I BL 43 J2 2 23 ) Rl i
PR b ) B R R 2

2 [ARMFIL LM TR LS

M2 9 [ I AL SR B ERAY 0 2 i R AR Y

SRR R A T AT 43 B ) 2 R AR B oA
P X SR 29, 3°~31. 3°N,102°~104°E, #%
IR A 0. 1°X0. 1°, S FH _F SC W 2R
FIH PSGRN/PSCMP HEH 45 21 i) [ 72 Hh 3R J% A2 4n
Bl 2 7.

Bl 2a TR REHL R AL AR, AR 2 ALY
SEA —E 22T HA] LA 1 3R 1 [ fR /KR AR
() A AT, E s sh R BRIV EE T
Sy TN [ B R p o) IO N e - D | o e I E N [y ]
gl A S 7] £y N Rl N A S s R 8
1 152 [ 5% 7K 1 T A8 7 W7 J2 T8 9 5 1) 1 799 sy X
H2E W) AT T D 1] 0 77 1] & 43 31 32 2 K 2 1)
Jr1aia sl B 2 5 Rt K R R KR AR 2 0]
IR, IR R MK TR AR R/ N A 35 8 2 1 Py 1
TR L, SR 1 RS 2 RIS 2] (1) [R) FR e KK
SEHEAR 5296, 00 mmAI357. 03 mm.

K T E AR Q& 2b frs ., m] Ol 7E A
B DI AT 1 B[R] iR b e e FUR AR T 1
FEE R IR AT 1) AR T Hofh X I AR Rk
BRI T i 8. R BB AR TR 5L 4R
T2 190 mm, /MY EIE AR 2o — 6 mm.
R 2 BRI EE R BR T LR R X Ah, AR
R RSy (1 e ) R (S B = 2 v 10 Nl - i
X. | KAGFHRL N 401, 2 mm, /D EHIE A2
> —33. 6 mm.

] b R A8 AN 2¢ FIR  BERESREAR A
[FIREHE R A AH I Ui A Rl iR ) 28k E 22 T
TEAST Y. AL 1 0 2 B3 1Y) W] 72 3R 1 ) 28
Ak R (B Y8 B 4 B A — 35. 98 ~ 1. 66 ugal Al
—74.82~8. 05 ugal. NIl 2 AT LLE ), 2 AR
5 BN B A IR — B AR 2 B R
TEAS MR BERE R TR 1 B S IR X fh 2 e R 22
FH 2 /N SIS 8 057 485 7 A1 TR B AN ) s B 1. ) s
HRAEIAT RS S A5 0L P I L R AE R T O &
IR S %) b 2 2 (AR B A 55, 2013) o T W] b 7R I 1%
AR, PIL, B 1 AT BE S e B M
ML, DRI, FEASARL T LU 1 52 1 72 i R s
SN s s AR SR AR 1 A LR a7 AR AR,

3 KA b DR R E I FIE A
=S A

H1 T 5 AR T RS BT AR ] 2 14 2 ) A



1376

HoBRRE R E TR A 4R

%39 &

104°E 102°

103°

EENENIE'S
104°E  (mm)

0 50km
—_ 1

(by)

T
0

[

%

104°E  102°
400.0

T T
50 km (c1) 0 300.0
L 200.0

102°

103°

104°E  102°

T
(b2)
3I°N| -

)

| I

[

50km | |(c2)

K2 R AR
Fig. 2 Surface coseismic deformation and gravity changes
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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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