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Tab. 2 Parameters of 1997 Manyi Fault

FHEE/C ) ZRE/C)  KE/km ER/CT HPEE/ km W shit/m KA
1 35. 060 86. 192 46.0 82.8 —12.2+1.9 1.6240. 21
2 35.112 86. 602 25.1 70. 4 —10.8+1.0 2.60=+0.58
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6 35. 259 87.418 45.7 80. 3 —11.84+1.7 3.54=+0. 39
7 35.328 87.823 19.2 70. 4 —11.2+1.2 1.15+0.19
HLIT R S5 35.171 86. 941 87.4 77.4 13.742.3 5.63+0.38

LU R b THT AR A5 Y 3 52 50 W 2= 2 5000 i)
2R I = PR 0 A 752 I b A TR TR T 3 e Ml RR 1Y
YR VAR 257/ & R A R R = L O
R0 TR 2 O R B = R A X
F4 75 i s st R R 545 ) 1 52 5 60 7 3 18] A P05

JE RG] A AR B .l B TR E 2 ATRLE
TE 52 S5 B TR N (5 a) o SR AR 1 42 PR AR5 AL A
ST (4 (635 3 H A R 1 23 18] — Bobk L A7
BUGEAEDS 1.5 cm, #£ 5~20 a, JF/R CH
JUAE IS5 - 22 se 3 45 0 AR I 5t L & BN R



5 34 B4 3

VA ZE45 2 G M ot 3 P2 ARG B PR B TR /8 1997 4F Mw7. 6 4 J2 #h 52 v 114 1 FH B 5% 255

o TR 26 M AR R TR A% S0 (A ASE Y ) 437 % 375 1) ) 40
B IR TR FH 2 v i =85 (A A R R A S A A
TYR LR 37 (6] A AU 5 BE s/ . 20 a Jm o R T o
$oir =5 (AR AP A% S0 (A A5 Y 4 15 7% 37 1 400 JBE Ak
AFRETE 2.8 em BYKF-. X R IR CHICE
SRS 5 0 S I KON, 22 v 3T o )
2 6L % 37 1 A S R0 5 LR 7 R Y 3 5 1 AS [+
XFHIF 552 5 AL 3 K R 22 S i 2= /D JE em
e/
3 mEMEREECHNY

AR CHEREN C )z T 00 i & = )2
(14 305 37 I 37 1) P A g ) B 25 3 A i B 2 R
R, ER B BEN LR U K BN S 2
=T 4 1992 Landers, 1994 Northridge, 1995
Kobe . 1999 Hector Mine, 1999 Izmit, 2005
Kashmir DA & 2005 Sumatra 28, {H 3L A | HR 2 F
FEHAS A VL 7 ik 2 (0] R T O R e e A A
NI R BT FE A 22 0 Sy it s A SCATE 9K 2R T 3
JE M2 5 A = AR AR TR R S A S AR i
JSRE S5 A L g 1 738 AR B0 R 1 YRR LR 2
I RO b R TSR Re L RitN ST 7 o A
HWgHERS 1 a.5 a,10 a,20 a 1 100 a By A5 FRPE
JEB I 1 5 Ferp, B IR R U 30 GPa, A 208
BERECH 0.8, THEATRERY]L BN R AR e
LA ARSI LA 30T A ASE R 8 5L P 1 T 3
TEAS A oA O — B0 N SR 22 o i =
TACHEE TR AT A% S0 (A A 7 1) G 5 2 1 ) 3 A 5
(] 73 A b 3 ABL— B0 R 551 P2 A 7 ) I s U
(] P 385 T AN W 5k . B R R 3 O B JE AR R
J5 1 a 100 a I A4 RG 55 22 0 137, 6 fL
SN B JE M R R R AL SE R R AR R
LaNIRE.

4 & iF

AKCHFFE T 1997 4F Mw7. 6 1 g 2 B 5
i3 5 52 Jo s it A A8 v A = b P A AR A ]
MR . S5 FRIT, I 28 A6 Y 3 5 1 AN [W] X i 52
BIEMBEHPRKBIWZERZmE DR om #5K.
HAi A GPS 23 SRR 2 22 B 5 ol s ) 3l 7%
G AR T WK PR BE 4 292 3 mm Al 1 mm, i)
PS-InSAR ¢ AR 42 B & B 28 T8 5 198G FE A A] 3k
mm 2, Hy R A AR 23 TR] R b ) 5 AR 1 e

10 72 5 0 B 3 0T LA B H T 306 D 90 730 A 700 1Y) 22
5o T AR SCHYBF 58 45 SR o 6 B A5 R B K
T 2t R A UL 14 72 Ji5 5 B 7 5 Yt 3R A 00 o U
AR BN B o D64 B I 5 T A S i Ak ) b ] 0
TR B,

2 % X #t

[1] Piersanti A, Spada G, Sabadini R, et al. Global
Post-seismic Deformation[ J]. Geophysical Journal
International, 1995, 120 544-566

[2] Freed A M, Ali S T, Burgmann R. Evolution of
Stress in Southern California for the Past 200 Years
from Coseismic, Postseismic and Interseismic Stress
Changes [ ] ]. Geophysical Journal International,
2007, 169 1 164-1 179

[3] Freed A M, Burgmann R. Evidence of Power-law
Flow in the Mojave Desert Mantle [ J]. Nature,
2004, 430 548-551

[4] Piersanti A, Spada G, Sabadini G. Global Postseis-
mic Rebound of a Viscoelastic Earth: Theory for Fi-
nite Faults and Application to the 1964 Alaska
Earthquake [ J]. Journal Geophysical Research,
1997, 102(B1) . 447-492

[5] Pollitz F, Peltzer G, Burgmann R. Mobility of Con-
tinental Mantle: Evidence from Postseismic Geodet-
ic Observations Following the 1992 Landers Earth-
quake [ J]. Journal Geophysical Research, 2000,
105: 8 035-8 054

[6] Pollitz F, Burgmann R. Banerjee P. Post-seismic
Relaxation Following the Great 2004 Sumatra-An-
daman Earthquake on a Compressible Self-gravita-
ting Earth[ J]. Geophysical Journal International,
2006, 167(1). 397-420

[7] Tamisiea M E, Mitrovica ] X, Davis J L. Grace
Gravity Data Constrain Ancient Ice Geometries and
Continental Dynamics over Laurential[ J|. Science,
2007, 316(5 826) . 881-883

[8] Hammond W C, Kreemer C, Blewitt G. Geodetic
Constraints on Contemporary Deformation in the
Northern Walker Lane: 3, Central Nevada Seismic
Belt Postseismic Relaxation[ C]/Oldow J, Cashman
P. Late Cenozoic Structure and Evolution of the
Great Basin. Sierra Nevada Transition: Geol Soc
Am Bull, 2007

[9] Hetland E A, Hager B H. Postseismic and Inter-
seismic Displacements Near a Strike-slip Fault: a
Two-dimensional Theory for General Linear Viscoe-
lastic Rheologies[J]. Journal Geophysical Research,
2005, 110, B10o401

[10] Peltier W R. The Impulse Response of a Maxwell



256

WK

ERSRE 2009 4F 3 A

[11]

[12]

Earth[J]. Rev Geophys Space Phys, 1974, 12(4):
649-669

Pollitz F. Transient Rheology of the Uppermost
Mantle Beneath the Mojave Desert, CalifornialJ].
Earth Planet Sci Lett, 2003, 215 89-104

Smith B, Sandwell D. A Three-dimensional Semi-
analytical Viscoelastic Model for Time Dependent
Analysis of the Earthquake Cycle[J]. Journal Geo-
physical Research, 2004, 109:B12401

25: 297-356

[16] PRIERE. 7K %, 1 D%, . KRS sh i /i K
b 7R 22 ] (¥ R SR N ) Ak kB g (D). b Bk 204
i, 2003, 46(6). 787-795

[17] Stein R, King G, Lin J. Change in Failure Stress on
the Southern San Andreas Fault System Caused by
the 1992 Magnitude=7. 4 Landers Earthquake[ J].
Science, 1949, 258(1): 1 328-1 332

[18] Parson T, Toda S, Stein S, et al. Heightened Odds

[13] Carrol D. Chemical Laser Modeling with Genetic of Large Earthquake Near Lstanbul: an Interaction-
Algorithm[J]. ATAAJ, 1996, 34(2). 338-346 based Probability Calculation[]J]. Science, 1979,
[14] Funning G, Parsons B. Wright T. Fault Slip in the 288:661-665
1997 Manyi, Tibet Earthquake from Linear Elastic
Modeling of the InSAR Displacement[J]. Geophysi- E—EEEHN I E. BT YR BTLESN.KI5E. T2
cal Journal International, 2007, 169: 998-1 008 WREBARMNES ST IS . InSAR 5 GPS HEME
[15] Dziewonski A, Anderson D. Preliminary Reference AMBIBIC SN,
Earth Model[ J]. Phys Earth Planet Inter, 1981, E-mail: cjxu@sgg. whu. edu. cn

Study of Visoelastic Rheological Model for Posteismic Relaxation .
A Case Study on 1997 Mw7. 6 Manyi Earthquake

XU Caijun' WANG Jianjun' WEN Yangmao'
(1 School of Geodesy and Geomatics, Wuhan University,129 Luoyu Road, Wuhan 430079, China)

Abstract: To quantitatively assess the differences born from rheological models on postseis-
mic displacements and viscoelastic Coulomb stress changes, for 1997 Manyi earthquake after
decay time from 1 year to 100 years when employing three linear rheological models, namely,
Maxwellian model, standard linearsolid model, and Burges model. The results show that:
(D During transient phase, from 1 to 5 years after Manyi event, standard linearsolid model
and Burges model are nearly the same as the other two ones. While during the later phase,
starting from 10 years later, Maxwell element does and so are those with Maxwellian model
and Burges one. @ Similar is their influence on spatial pattern of viscoelastic Coulomb stress
changes, though stress shadows and stress-triggering zones enlarge with time . Such tempo-
spatial patterns of postseismic displacement field and viscoelastic Coulomb stress changes are
consistent with the point that Burges rheological model is general compared with the other
two. The uniqueness of rheological model should be figured out by a case-to-case study in-
volving some kind of recursive determination of rhological model through multiple data
sources such as GPS,InSAR, levelling, and those measured at different time-intervals so as
to explain kinemics of displacement because of postseismic relaxation.

Key words: postseismic relaxation; Maxwellian model; standard linearsolid model; Burges

model; Manyi earthquake
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