CHINE g-_.;@,URNAL OF GEOPHYSICS, LR O o

| WTIAEG | wEs | PR | BITRTE | TEAE ] B OF R BRI English

HipkPH R » 2012, Vol. 55 » Issue (4) :1240-1248 doi:10.6038/j.issn.0001-5733.2012.04.019
HuERB) ) 5 S MG wHHZ | THIHS | FREE | mEmR << A HT—# | B—#E M =

5| Fl 4 X (Citation):
R, BB RS, 254, IRk W2 B E & E N RN ISl Sl MiEk AR, 2012,55(4): 1240-1248,doi: 10.6038/j.issn.0001-
5733.2012.04.019

JIANG Hai-Kun, WU Qiong, SONG Jin, LI Jin, QU Jun-Hao.The spatio-temporal features of earthquake stress perturbation based on the simplified two-
layer viscoelastic medium model.Chinese J.Geophys. (in Chinese),2012,55(4): 1240-1248,doi: 10.6038/j.issn.0001-5733.2012.04.019

X2 Fh A TR 2 A M I 7 S0 1 I 2 ik

Bt L s 1 /‘J'l ‘/f\/f'l /1&2 34353

1. P EHFES M FL, Jbsl 100045;
2. o [E MR R R ST ST, dERT 100036;
3. EHLE R TSR, dbat 100029

The spatio-temporal features of earthquake stress perturbation based on the simplified two-layer viscoelastic medium model

JIANG Hai-Kun®, WU Qiong?, SONG Jint, LI Jin2, QU Jun-Hao3*

1. China Earthquake Networks Center, Beijing 100045, China;
2. Institute of Earthquake Science, China Earthquake Administration, Beijing 100036, China;
3. Institute of Geology, China Earthquake Administration, Beijing 100029, China

Download: PDF (1008KB) HTML 1KB Export: BibTeX or EndNote (RIS) Supporting Info

T T AL OUR B TR K B8 T i 1 1) FR M, 26 H R M7 1 Rl M A 35 6 6 D F A 9 J i 5 K o ) 1y
R (R MR B A TS E 7 Sy RSN & 1 FIT S CHORE Y ) BREN Z A1k 45 3R o MR e — B iy e —

o b A
BT, 5 GG L. I A S HOT S A, I 3 4 K R e iR P R A, R 452 I T A, BV 2 v 3 HL A R S 70 ﬁf;ﬁi;ﬁﬁ&
A ] e A2 R DRI, 7 b R B0 2 P I3 3 AR A 5, A st S R . D B0 5 M A 22 1 R I ) B AT — s 1 % e 4 PG R, A e 3 AR i
Bl AR 3 20 I B 20 ) 8, P ) R A A0 b S el e P P 8 R VR o A T U R R 02, L L 2 AN T 3 B0 TT AN T AR AR ST Email Alert

55 SE B b SR AR B B AR T SR, N BBl I 2 ) 4 FH S R A R IR M A 2 IR (K1 2. 505 . 78 . ) P ) Bl 7 2348 K RSS

WK, 2 A ORI B MUK R R T 6402 S5 97 F AR 50 B 72 b 0 MR 30 LS 222 7 S 007 9 P o 5T 2 e et _
AN, I TG, A R (R ) e R A 6 B A VLB (R T 48, L0 17 430 ) ﬂﬁsw{ﬁﬂ&w{z@lﬂﬁﬂuwgm i 3 A1 K 33

AENGZEIN, R PEBITE AR ZE AR RN T3 L k6 7 8YUMRE T, ORI S P Bl v AR ZE 3 0N T RS A 1122% PR
30% 4 38%. Sy
REEI UZFHSA PSR, WREN s, FRENE], ARHITEE, ERERER K
Abstract: Based on the simplified two-layer viscoelastic medium model and its temporal characteristics of the B
deformation process, considering the joint action of the instantaneous elastic stress perturbation in the upper ik

layer (more elastic) and the delayed and long-term load on upper layer due to the viscous relaxation deformation
in lower layer (more viscous), the spatio-temporal variation of the earthquake stress perturbation has been
studied. The results show that the stress perturbation increases quickly during a short time since the earthquake
and then decays slowly for a long time. And when model parameters approach to real data more and more, the
increasing and decay process of the stress perturbation is slower, and the duration becomes gradually longer. In
another word, the earthquake activity has a long-term ‘memory’ feature. Therefore, the long-term influence of
stress perturbation could not be ignored in the study of earthquake activity or Coulomb stress changes. The
stress perturbation has a limited acting range in space. It decreases obviously with distance inside the range, the
decay is quick nearby the epicenter and is slow far away from the epicenter. The stress perturbation could be
ignored outside the range. For the model parameters used in this paper, which approach to the real status for
some extent, the effective acting range of the stress perturbation is about 2.5 times of the linear fracture size of
the earthquake. The stress perturbation increases gradually with the mainshock magnitude, for the assumed
model parameters in this paper, it increases more quickly when magnitude is larger than M6. The relative error of
stress perturbation, resulting from the measurement errors of the fracture size, is relational to the fracture size
(magnitude) and epicenter distance, and there is no relationship with the time. The relative error increases with
the epicenter distance, but its total influence on changing tendency and numerical range of the stress
perturbation are very small, it tends to constant when distance is large enough. For earthquake with magnitude
M6, M7 and M8, the maximum relative errors of stress perturbation are smaller than 22%, 30% and 38%.
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