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2. mEIRY MERYIBAR, BB 6500915 3. LGRS, ¥ 200062)

WE: ETamATFHEGMICTE, R TERRE. BA 0 PRRRRAN DA R R M #R BAE =/ X )™
A I B A PR BRI 1Al BIFFE T RERT A W S5 PR RN T AE ] 2 g MR 5 3l )z 47 8l 285 0 fik Az
YERI R ICHRHIE . 455N, BPJERAR™ AL I P RN Iy 2= i MR s AT L R i R AR AT, BBt PP R AR ™
PRI RN 1% = RS S A AR, R3S, o BRI AR 2 v IX )™ A ) PR S R ) B
B o BT AT AR T3 3 YRR MR AE 22 i I

KR FEOWRDII1; MK mF
hESES: P315.72"7 SCERERIDAS: A

0 mir

hfl3

M52 NE T i e — e S Sy R A N M e A Bl 7
LT fil A, RS I 3 ik B 9 0 e e 7 W R S 4
E R0 77 2 R 2 S 2N, T3 AR A X 5 B R
Il & AE T, G I BIE AT AN B B
o AN A (RFRBEESN A ) BFFER
2 M 7 BT e I 7 A i ) Bk 2 N g 9 3 I 5 i
T2 A R e AT | R R e R ik 2 AR ] (Haris,
1998 ; Gomberg et al, 2001; Kilb et al, 1997),
BN RIE ., hEiA R ik (Gomberg et al,
2003; Kilb et al, 2000; H/NY-45, 2007; Cot-
1997) Fizmigshashi Jif % ( Anderson
et al, 1994 ; Prejean et al, 2004 ; Gomberg et al,
2004 ; Brodsky et al, 2000), HHi, %3N
73 il R B GE 20 BSR4 R i 72 7 20 B g 7 A 1)
P Bl b 72 8 Kk A TR b R T B R AR IR 1 4 AT
41992 4R [H N Landers My 7. 3 Huig A /L )5 1
R REORW, TR RR 1250 km ()38 [ 74 8
X R IG s R AR 9 (Anderson et al, 1994);
2002 43 Denali My7.9 K 23112 T 5 W1 1 10
WA AR BE, ol & i 52 oA X IR AR F
I, BEBSIEIA 3 660 km, il & K /N2 I B R

ton et al,

* W Fs HEF: 2008 -06 —12.
EEWH: ERARPEILS (40364001) BEhh .

XEHS: 1000 -0666 (2009 )04 - 0357 - 09

e K 4 ( Prejean et al, 2004; Gomberg et al,
2004) ; 1999 4F + H-H Izmit M 7. 4 K2 W HE
W AE & b A i 3 X 5] 1 2 3 ik B4
(Brodsky et al, 2000) ; FEWNFFEIIE T 2004 4F
EIJE M8. 7 KEX G X sgm, KT RE
J5 MR T Sl R R LR N B A G s R ) L R
(WRETAF, 2005; oK = R4, 2005), J)4k,
BIBFFE A2 (2006) TEA 50K BEIS M 2 K 1Y
FEflh AT MR A I S AN Ty, B
WA BT SY T 22 3 2 25 B J7 % 5 2 b 52 1 fioh
EM o

2004 412 7 26 H EPEZJE VYA 135 o4
W T M8.7 K kHuzZ, 2001 4211 H 14
HIREEESL AP RET M8 1 F R, 2001
1] 26 HEIBEPYIE & Ak kA T M7 8
Ko ASCRE MR RIC R I RE T, 5
IR 3 A RSB B AR W R R AL
[ FR) 548 T2 R T 2 v M DX ™ A 1Rt 3 gl 25 i g B e
B, BATE SR = & WBCF = Bl ¢ 52
RSB Sl 2 P RN 1 A8 A i AR, LG i
BB TH A5 2 5 TR B AL 1 3l 25 P e BN ) A
b, TEHCEEA BATFSEX 3 IR KRR L s & A
T B 3 A AAE 2 B A [ Ay s DX J00) 34 722 455 &y ™
ARl AR, WX 3 KRR AE 1K 8l
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AP RN I FTRRIE ) 2850 S FCH BB o

1 %
L1 BESH

3WHIGRINRIRSHAR 1 (KIE R, 20055

P-4, 20065 V¢JJAEAE, 2002, 2004) , K HEZE
WA ESHOR A E R 6 MR H 3¢, RENL
TS EOR IR IR h BEWT o R I 32 10 S R IR T
SHBCFIEIN & P PO BRI R MR BT BER
EJE KR BOE B i IR BEHCA 2 500 s, JEA 2 Ik
W R IR BE B BB 1500 s,

®x1 RESH

Tab. 1 Focal parameters

R hLE REAH b8/ (°) HR&/(°) WE/km RBEMs EF/(°) Wifi/(°) W3/ (°) B IR
ENBHITERES 2004 -12-26 3.9 95.9 30 8.7 329 8 110 HRVD
mEECIIAPE 2001 -11 -14 35.97 90. 59 8.1 290 85 -10 B, 2004
Bl ERIE 2001 -01 -26 23.2 70.0 19.8 7.8 92 58 62 HIHESE, 2002

L2 #HEER

LT R B Y S AL, S B BE AR
AR 1B R 7 v i e 0 o 0 7 I ) 47 T 14
X DAZITWT 415 S 5, 2 v G o s X D 2475 8l
R AR AN 1) B IR A S5, AR i DX B
2435 8l 55 1 B I PR 1R W B AR B H DDA R
(RH K4, 2000) 5 8 B FRR G 1 1 1 5 55
Fp S MR G B oA, BRATIHE = g 3 X Kl 23 % P
b PHREAIARER 3 AN X ARIEAT NI RS, 4%
RS XSG I 1 A s B S b ELIC ST T 1) 372
BUVEANLIT G S PR AT VY X B IR &
Pr X R IR G, AR X I &

2 TSP T
B AT

2.1 #HESR

(1) X6 0l e 5 2 B 2 3t 5 BB Bl HEA T
ASCE R N T BR A AR B, BB AR el 5 T
JiE S AL IS o I 22 20 JRUB i AL AR T
B ASNIAS KR £, (¢) , FEARIE B e By AR
RN, W58 B R MR AL 6wl R AL ™
A B B AT KR

IR H bR R AR, AR %, =0
b, op=05=03=0,=0y,=0, Hf oy, 0.
o NI RANE

(2) HFTVe A AL —BSE W2 | 1 K 3h 2
INWIES ¢

T,(t) =o;(t)n, (1)

FoP m(n, g ,my ) B BRI T 1 95 o B 2
G AT AR EE VA

Ao, (1) =T(t) +n=T,(1)n, (2)
BEBESL T2 W 3l 7 ] B K S s sy,s5) , B
J178 46 R

Ar(t) =T(t) - S=T,(¢)s, (3)

bk Sl AL R B AT RO, L5758
BRI EEARFRTE B LA & B AL M W R 3 9 5%
VMR 2 BT7R 10 3 AW 2 1T S 6 il 007 B 1 B Wi
JETH o

R2 BREHMEESH
Tab.2 Parameters of projected faults

BOE W2 1
e A ER/(C)  fHifas(0)  \EfAC)
1 e 6 41 -52
2 B 333 78 174
3 B 330 80 176

(3) MHEECHEIWEN, & XY ikEir
WA W B B E W RN S 4846k (Harris,
1998; J7kiE4E, 2002)

ACFS(t) =Ar(t) +u'Ac,(1). (4)

AP ' R T AR 2 T A R A AR, Y
FESLBIR AR FITZ 1f0 E A B, — MR 0.2 ~
0.8 (Cotton et al, 1997; Stein, 1999), H¥-I1EN 1
AL Ao, (1) FIY)RE 7484k Ar(e) A (4) K,
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S0 AT Y 52 3 e 7 2 1 30 25 0 1 2R
J13e4k o

2.2 HEHER
M RATHAZLER, X 3 YRR

, WIREHMEN G 3 MR NS ES
&% WA AR (1, B2, E3).
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Fig. 1 ACFS(t) produced by Indonesia earthquake
in Heqing station (a), Cangyuan
station (b) and Kunming station (c)
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Fig.2 ACFS(t) produced by Kunlun earthquake
in Heqing station (a), Cangyuan

station (b) and Kunming station (c)
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Fig.3 ACFS(:) produced by Gujarat earthquake
in Heqing station (a), Cangyuan

station (b) and Kunming station (c)

ACFS(2) T A S R B, EIJE MR AEfs R,
U] 3 A6 WAL 7= A 1 5 sh A RS b
F1 A5 A W {E. 4 3 M. 3.71 MPa, 1.59 MPa, 0.73
MPa, B PHRLE LR 3 A& ufidh =4 (i
Yidh A RN ) AR AL WE(E 53 3] R . 0. 798 MPa.,
0.334 MPa, 0.706 MPa, i i fi 4 M i 26 |34 3
A B AL (8 S A RS 2N 1 AR PR e 4y
#3%: 0.017 4 MPa, 0.001 8 MPa, 0.003 7 MPa,

3 BEFECHERN AR BT

IR TS bR M R % 0 R T R R 3
B Ui R A W S A PEC BN T3 A8k, R T RAb
XA RMREZ RO A R, RAUTHRIHAE
RAPFEARIBEA — & T HE B A B 86 5 S 1
W b Z A ORI 1 ARk
3.1 HHER®E

T3S PEC WL 1 AR A i B T DL A
IR K R A, A SO 3 P8 2 I 5 R
JH Kennett (1979, 1983) W&, HTF 3 K
ERREP YRS ETAH, M s ER i BRR
TE 25X b 52 e A ALK 7 A 5P, Kopoff 1 35K Ji °F-
BORTT LA e 52 19 76 BROIR A B oy 19 4% 4% [ 3L,
JESAs Nl (Biswas et al, 1970, 1972; Ken-
nett, 1979, 1983)
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Hor = s

1 . (5)

(6)

ﬁ':':'a ﬁffﬂﬂ;ﬁkﬂéﬁé, /\f, Mrs Prs O, ,Bf R =iy
TS, A, mys pys o, B ARBNESH, ©
(2)« 9(2) VIR T b (0 78 B TR BE 1) pR R

i u. v ARRERZA B IR .

2K (5) AKX (6) NEFABAKX, W
ANAXBEREPIWAL S —ZAAK (5) LEkR
N IR IS BN BN TS HG e
FACFEN RIS, H(6) RALHR 2Bk
SBIINIRS o DG, 30 i 3t BRSSP 5 AR W LA o
HRRYAEBRA R A H TR R
3.2 RENMRRSHY

LB B HBRS HBR DL B Hh [ R 1 2 P
SeotAR (REAE, 20055 IR E4F, 2003), 3
TR 3 P I Y 2R, RIS B AR
HIKRIOR (R4)o FATRABUN RN 2
WA MR AT Y (Kennett, 1979, 1983;
Nostro, 1997), T RAEAEHEIREE 16 R MO i Ab ™
AHIRBANIRE , RIS H IR L — 3 A R ITE R
R A R B A PSRN S A o

x3 TRER
Tab.3 Model of media
No. H/km Vp/(km - s7!) Vs/(km + s71) p/(g+cm™3) Qp Qs
1 0. 000 1.450 0 3.4557 2.7157 1 000.0 500. 0
2 3.000 5.800 0 3.4557 2.715 8 1 000.0 500. 0
3 15. 000 6. 800 0 3.766 3 2.907 4 1 000.0 500. 0
4 16. 000 6. 800 0 4.484 5 3.3297 1 000.0 500.0
5 30. 000 8.120 0 4.484 5 3.3297 1 000.0 500. 0
6 45. 000 8.076 9 4.484 5 3.3297 1 000.0 500. 0
7 80. 000 8.076 9 4.5111 3.319 8 1 000.0 500. 0
8 82. 000 8.033 7 4.5158 3.318 1 1 000.0 500. 0
9 150. 000 7.989 7 4.5205 3.316 3 1 000.0 500. 0
10 220. 000 8.559 0 4.5252 3.314 6 1 000.0 500. 0
11 220. 000 8.732 1 4.5299 3.3128 1 000.0 500.0
12 310. 000 8. 905 2 4.534 5 3.311 1 1 000.0 500. 0
13 400. 000 9.133 9 4.5390 3.309 4 1 000. 0 500.0
14 400. 000 9.645 9 4.543 6 3.307 7 1 000. 0 500.0
15 500. 000 10.157 8 4,548 2 3.306 1 1 000. 0 500.0
x4 WEEKESH
Tab.4 Parameters of seismic moment
M, M, M, M, M, M, M, M, M,
ENJe iR -0.43 0.43 2.89 0.43 -0.06 -2.40 2.89 -2.40 1.04
BAILv O R 1.65 4.78 -0.82 4.78 -1.07 3.09 -0.82 3.09 -0.58
N E ok a8ty -3.16 0.11 1.34 0.11 0.82 1.39 1.34 1.39 2.34
* ARAEIAPhAEL O A K BE CMT 25258
3.3 HE&R e, B B ES B N BB S EON S

% B EIH 5 T PR PR A TR BT WTRBSE RS SHRENZE S, A 3 KR E LR
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B4 fPRBE (a), 2L eERE (b) FIFFEsFMRRRE (c) £3 MKE
PR EELHREE S T ACFS(1);
Fig.4 ACFS(t) produced by Indonesia earthquake in Binchuan (al), Simao (a2) and Luquan (a3);
ACFS(t) produced by Kunlun earthquake in Binchuan (bl), Simao (b2) and Luquan (b3);
ACFS(t) produced by Gujarat earthquake in Binchuan (cl1), Simao (c¢2) and Luquan (c3)

YRR, BJEHBRAAERN, BEERRRY 3 4
FEWOR AL ™ 2 1R 3 3 B 35 R B 4 ) A8 A e A
Zr50A . 4.935 MPa, 2.551 MPa, 1.651 MPa; B
S AV MR AE R4 7 A Y 3 B A R
TN Sy 2B A A 43 50 1,170 MPa, 0. 612
MPa, 0.879 MPa; iy & hi kPR e Lk 3 A
WA A 1 222 37 20 285 B 5 2R T3 A8 A A A 4 53]
h: 0.022 6 MPa, 0.006 2 MPa. 0.005 4 MPa,
3.4 REBATENZHHISECHRNE TN
HHEBF

Kennett (1979, 1983) 5HiF4 (2006) A
XTI ), 52 B SRR S HE W R R B
SEFTLLIY, DRI AS i 22 s AR 5 19 1 4 s e 3o
FEXT A 78 LA S g 25 7 ) AR AT K s
WA SR A R R e 28 1T 9 5 A T b 22 U 0 3 5
XT3, ) e H WA ) B 85 3k 39 52 e 2R
RO LA Em, R 5 52 P50 288 2ol 75 % 201 kg
B L 1 A LA B, F8EH AR
PSRBT e ) B R AL A 2k e s Bl 28 L g 78 Al B

B S . FRATTLA 2001 4E R 1 P K M ],
W E R I RIS FEXHE S W S A
P 1A SR R

HRHRVE I A4 MiRiz 48 (2004) (455 2001
AER AL VYR MR R TR 2 kR Rl 3 Ik
TR, B 1 RFHFENBENR TG,
PG LA 4. 0 km/s [UBEEED & 140 km, [ 4L 2.2
km/s §"J& 80 km, JEZ 220 km K W2 42
W FAF I B AR P LAPE 2 220 km ) H iy I
W, MPELL 2.2 km/s §J@ 50 km, [0 %D 5.8
km/s §JE 70 km, LA 120 km KR 26 3
WF A B 2 ARG WY &, 19 P9 L 4.0
km/s §" i 140 km, [5Z<LL 3.7 km/s 3" J# 130 km,
B 270 km PHWT)ZE . R 2 SRR BBRLH B R
FHEE, PR REMEM, SRS, BAR
Y5 2R 1 RS AR W 1y, TG L )2 1 LT B
S DAZETREW R E. A 3 R F
TP X 7™ AR IR I 3 3 25 RS i 24N ) A2 4k,
5 5 iR
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Fig. 5 in Simao produced by three subevents
of the Kunlun earthquake
(a) ACFS(t) caused by the ruputre of the first subevent;
(b) ACFS(t) caused by the ruputre of the second subevent;
(¢) ACFS(t) caused by the ruputre of the third subevent

4 IR KRS IR IS m 3l 4
JECRERNL I 5 325 BRI IR S Ak I s Tl
ZULRE, I 3 W AR A MR, 1
BIE AL 7 L N S A R BER N Ty Ak X
LK 4b2 51K 5 WA, WA A Km g s
JECREZR T AT E IR R EAR S — 3 A
D& PP SIN P ESIVA L X S iDL 3 (- WS AL =
PR 72 L T R 41 3R 22 7 2 W T 53 3 14
BN o

4 RERHIG = m R S i A8 4k
[EE

P 25°N 1 102°F S4) F- 886 = r R 5 v b
PR VU IR IR X Y 3 A X SRR T
25°N HZBE/N T 102°F [l X O P IEHS; S5
/NF25°N HAJE/NT 102°E [ IX ViR i; £
BERT 102°E Fy 0 X U A AR HLIX o DA B 41
MBS 3 AR HR IR L 7 M RN = B DAL ES L vy
T AT X MR S R, AR R4S 1.0
QUL R A H R, BATEN T ORRE RN
g LR 3 AN MK R 3 H U k. &1 6
t, al, a2, a3 Jp5 o EJE MR K LTS 2 e VY
Jb . PHEEAN A X 52 T Bl HBRE k5
bl, b2, b3 7350 B4 th 1P R & AR i G o

VAL PO R AR A XA 52 9 8l H SRR il £k 5
cl, 2, 3 Al PR AR A LE RIS g i b
P P MR S 3 DX PR 2 7205 3l H AR 4%

SMHT 3 WRARHIG g 1.0 A B 3 H
WAL, f4it: EVJE R TP X P H
BREH 8. 1K, R0 25.1 W V4R Hu X B2 AT
P HBUER 4.0 K, RJ5o810. 1 ;s RABHLX
FERTHF BN S K, RIAA 6.5 Ko BEIN
VY HRZ AT PG AL X34 HARE N 4.5 K, =5 R
5.7 W VIRMIXGRRTA- P HBUE N 4.4 K, 72
Jih 3.6 W AR X RR AT 2 H B R 2.1
K, RIA 3.6 Wo W RIAHRHRETG, 3 0T
FE DXV 32 H A3 BE TC W] B AR ARAIE o

5 i THE

5.1 3 RKEM=EMEENMEERANILE

Kilb % (2000) FI Stein (1999) XfZh#4 4
24N J1 A4k ACFS (1) W} 5 252 b 72 1 fish & WF 9 14
A 0.5 MPa SRyl 25 B JJfil & I o AR SCHEF 52 Bt
RICFEM IS TR S R AR Y], e KARESL
BRAIBEIS B AL P2 A () ACFS (t) W AE AR T F
Wl Z B, AREZHBERER—-TEY; BE
VR4 1 ACFS (¢) W HL B JE R /h—
ARG, HARZHAV B s PR R
eI ACFS (o) W S B A IR B il & B, H
HAA—ARNHA R

SIHTIX 3 YR KRR 2 1 Hi X 1) M 7= 0 3l
(K 6), 14 EJE KRB AL =18 I HL R 8 . 2%
g, BRIV KRB R = MR A I
W, BIEET I RR R R R A G o e MR T Bl
BEAHHRIT S

LR MO RR I Bk o M DA K Bh A E A i 2 g
AL, AT B KR 7™ A= 1) PR 1 2R 0 7 %
ZHHRTE A W MEEN, B AR
FEAE RSN 1%t 2 e MU= A R VR
EAR S, B RE T 3 PR KR AE = m L X 7 A=
) PRSI N J BA fal RAE R
5.2 AEXEHSECHSE NER KX

LA L bR R IC R A ST R S
W (K1 ~4), FEEAMEERRK
FRAE 5 B AN [ b DX 7™ A6 1 ) 25 PR e 284 ) BT
HWEE, RITR:. SHBXZEHEERKER
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Fig. 6 Seismiciy rate of per day before and after Indonesia earthquake in northwestern area (al),

southwestern (a2) and middle-eastern area (a3); Seismiciy rate of per day before and after Kunlun

earthquake in northwestern area (bl), southwestern (b2) and middle-eastern area (b3);

Seismiciy rate of per day before and after Gujarat earthquake in northwestern area (cl),

southwestern (c2) and middle-eastern area (c3);

VB RE 1 A T 8 i N o K ) i WU I
X, HUCEPIRE, FUREPARTBKX; 2R
B L1 TP R R AR P A 2R 0 A P Y i B EE o
RIGHIEPT IR X, FEYORE P AR X, e/
FEPY R AL
5.3 3RKXRHIMEERERNESH

(1) FREYLKR/INA A S 12 5y By 25 P WS )
YEZERINSMNN Z —o EDJEHIR . BG il 1py
AN T RIAS IR R IR 2 8.7, 8.1, 7.8
Yo RRYIA, 128 Mo 522 P IR 4R M 15 S I ] ik
R, JEHIEA SR, ™ Az 1y Wk 25 B 3 9%
B ILRFEEIS A1, 0F W2 A R P 118 e R A gl
T

(2) FRUHLE] A [l e 5 | 38 3 8y 25 g )
YERZES M — T Z N o AR U= I 2807 1]
AGUA 0 2l J5 1) X 2 — 328 X PR 5 DX 38R PR 8 37 5
AR fl A T RA HESE R, B R KR
DAz v K A P, R IRAL D e W SE 1
329°. foish 8°. WyEhfh 110°, e T MR AER

A RRAE 2 P PG S DX 8 LU R AT M DX e, PR G Y
TRHLIX 52 2 (9 A B 2 52 P 1 3l 28 0 ) 4 TR R
Bl VY MR AR 2 p AR VY VY O i, AR
WX 2529 1200 km, {HFRRUHMTZHEA 12
ARV AE TP B L E W W R (O ) R AR,
2004) , = FHLIX AR T AL B O 1l A9 MU, 22
MR S A5 B RN S A AR IR o ol
PR AR 1 52 v L T 2 e DY T R AL, AR
WIS D AT 7 DG R T G 2 R T T, G R ke
0 DY DX 3 R Bl M R T E X
LIRS AT R W], W B E 1 A 8l O 1 X
PR IRl A R R B W1 A 2 T )2 0 Sl i
X, T 52 2 W7 J2 2R3N 3l #) B IR R AE Sl
A MR X IR R TR R AR,
S DX I ke A A P SE WD 5 T A2 T )2 34 3l
MR, T 52 2 15 fk A A FH 5 22 32 S W 2= £
AT, G, X HE 3 ORRIR LA L, n]
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Far-field Triggering Effect of Dynamic Stress on Seismicity
in Yunnan Produced by Great Earthquake’s Waves
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(1. Reflection Seismic research Group, School of Ocean & Earth Science, Tongji University,
Tongji University, Shanghai 200092, China)
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Abstract

The changes of far-field dynamic Coulomb failure stress produced by great earthquakes in Yunnan are calcu-
lated on the basis of seismic records from 26 digital seismic stations in Yunnan by using three great earthquakes as
examples including M¢8. 7 Indonesia earthquake, M 8.1 Kunlun earthquake and My7.8 Gujarat earthquake in
India. The far-field dynamic triggering effect of Coulomb stress changes on seismicity and their triggering charac-
teristics are studied in Yunnan. Result shows that the dynamic Coulomb failure stress caused by the Indonesia
earthquake have strong triggering effect on earthquake activity in Yunnan, the stress of Kunlun earthquake also
have some triggering effect, but that of Gujarat earthquake don’t have triggering effect. The physical mechanism
of the different triggering effect among the three earthquakes are investigated and discussed.

Key words: dynamic Coulomb failure stress, stress triggering, Yunnan region



