‘C M K

533 % 452 11 (229~238) i i = Vol. 33 No. 2
2017 4 6 A EARTHQUAKE RESEARCH IN CHINA Jun. 2017

A JRJE AR R EAE 2007 RS I v R O K Ll R AR B IX M e Q R, R I AR ,33(2) ,229~ 238,

FIA S KEHRIB
R IR REMXME O B G

24" EArRY ITEAR mx”

1) B S 4 5 K FLVA X0 J) | 55 8 R S i i KRk — 47 338 45 830011
2) P EME S ML, JEE 100045
3)BrE A R 570203

FE FITR LA AR B X 25 A 07 iR & 3590 S R Y 2009 ~ 2014 4R K 5076 4 3 78 % TP
FERE LA B i b 7R B P9 R L 0 U R 5, SR 38 A% SRTR AT S U A AR 0 i v AR s AT AU AL AR
B 19140 Z WA F o R, AR BUR, RES B HE Q, H . SRR, R
AR BUHL XY Q, (BN 520, H Q43 Ain M i 5 7% 19 22 0828 AL R AIE 5 IS XA 3R A 3 B
ARG o TR B AL IO B0 L DX 7t S AR AL Q (BB, T Q, (A o A TR 13 1L
AR, 1900 4 LK K i AR Be L IX 6 G BB R Z A FAR Q, 5 X B, 1% X 24 A #40 sl
WRZ AT FR KL 6 e Q. (A DX 8, #4318 5 2 0 {4 52 1A OG5 Bb A, BF o X 1Y 3
GRS R A B — W IE A OGRS MR IE S B A S A —

XER: RUPFREHMER SHEEBHER ZRETF: QEMK®K

[XEHS] 1001-4683(2017)02-0229-10 [hESEE] P315 [ XERFRIZAS] A

0 518

Q {EL W 1A 58 A o (8 A 5 1 o, T B NIAR A S B0 TR 4 A A AR Y — S U
Xt T figk R PR A S5 A A o R B AR g S bR 2 4 A W A (E (Bt S i, 2003) ¢
R R BISE (2009 ) BF 50 A B, 32 i T 0ok 5 SRR T2 A B SIOWL A Jo B 7 PN A 2R Y
JE oA ) LA BAL B MR A AR LA T A o X AR 2 (2004 ) X i 5= IR T D ) BELATL S A
FEIN N T B 7 A J5T P i 7 9 s i ) DR e A A A R R B, 2 80P A 1 K BT
O K, AR AL R I 51 B P A AR A2 Bl DT T B R O A TR, 2 M R e o i M i
{2l DX BE R A A 5 A 2 080T HL A IR Q R, T07E — L4 3 A E 1Y) 3t DX 0 PR Dk A5 /) T .

(Wi EHHI] 2016-03-23; [f&EEHHI] 2017-01-02

[TUEZEH] HE AN A AT (XH17041Y) 2017 4F 52 5% 4% ML A 7] 1 52 1) AR 45 (2017010104 ) U 56 b 7% J=) 56 4
(201401 ) Bt 45 % B

[MEEEA] 254, 5 ,1986 44, TAL, 325\ F 507 b 72 S i R H B 5% . E-mail : 1ijin6205@163.com
J SRS EIRER B, 1976 4R BF 98 5L, 32 2 A 35 b 5% J2 M7 LIS 9 3 78 000 Dy 9k B O

E-mail ; lqzhou@seis.ac.cn



.

CM K

230 o o AR 33 %

A Q. HILAFEY T X #h7e Q (EMRIT Y, R LA v fy 3t DA SR8t ok oA 958 A JBiE ) 465 E L 495 4
LA

AT, 2 22K AR JH S0 1 5 A L 2 ORI 584 I S ek, FF 45 81 T R P 5E 45 2R o An-
derson 25 (1965 ) | FI A< J& 1 10 P F 58 1 HUBK 9 °F- 2 Q {HA5HY o Sato 25 (1958 ) | il i BL i A2
Bt FE 1 1 PR TE L, Solomon 55 (1972) SR AR [A] (9 77 36 € T W & (8] 528 /9 Q {H, Tsai
S5 (1969) HES7 1 HUIR-22 6 15 BEAT I 5o B T e e, Akd SF (1969) BB i 1T AR R i
JPA T 350 EREAIL G0 A A (5 DA ) 7 R L e 8 6 I 50 ) DB 18 X e 75 P 2 1) RO
ZJ Suteau 25 (1979) 3U5E T B HLE o Herrmann 25 (1980) MR 45 Aki i) 2 P4 B & Sute-
au 2 (1979) AU LA T I R I O (A2 3K, Xie 55 (1988) 46 H 18 FH VU il A fif 21 5K
Lg UL, I 42t T 8k te ik (SSR) 158 Q i ; M 1% B (2002 ) 2 rp [ 407 52 5 M B 10
B A ER MR B R S A5 B IE SR Y 785 AN IR M AR 19 YE A 4 ELJ> A, >R OSSR Jr ik
WS T b B Rl S 4B X L B2 A9 Q {E 20 A 5 X 46 45 (2004b,2004¢ ) ff SSR % #fE T 21 7%
Hr /N T 600km f9/NX I Lg R Q BB &L rh, I X0 A2 0 X R Q (E#EAT L& o

R OG T 2K Ll XA QBT 9 3 202 R X3 el o [ R il ) WIS 45 2R LA R M 2 65 20
WA SCHE A B2 Q {6, K540 Q (B2 A 58 AR i RJTJ& o 1l e 3% 5 55 (2008) 1Y
WIFFE 45 R A W], B LR 0 3t VO 90 2 AR Sl , 70 7R 7% O = ZE 9o Steinshouer 45 (1997) W) & B K
L1 PG 72N s RO, T K L AR o U A R D DA BELAE (2002) of H [ Rl S AR AT X Lg
RUH Q 0 A BT AR R W] IE ARG 1 Q, (6 W] 2w, O 350~425, £ 3E(2007)
AAAL R 1 52 Yk M, 2.5 ~5.0 b 28 2 HK 5 S A5 212 X 19 Q, 344 B BE (2011) £
Bl e BOBIE TS HORZ X Q (R Ty 460, BEE BE X BB PR & My Hoe , AT
R 10 72 BT BORE, e B Q SR B S B B T A D Ao A SO AT S Bfi B
TR R AR DAL, 5 R L 7 0.5° % 0.5° By 23 B R B R Kl AR Bt X AT O (H AR, IF o i
I IR XY Q {50 A K ik

1 FHEIRE
TESA I, 4 A G ol F I B A5 0 A1 IR R A, () T LR A N
A, () = SN TLOR) G,(f) By(f) (1)
KO s, FRER,S, () BN R , 1,(f) N A8 i 137 bR K, R, (f) O 3 Mo B, T4t 4 &
3t B 31T 2 0 J2% 41 G M 5 30 30 O R AE L G (r) Y B AR r B LT 8 LB () A
I
U2 U T LA K T R W 2, AN AR f R AR FOB 2k ROl (Brune, 1970)
SN =01+ (/7)) (2)
ML 55 e (2003 ) 175 A 55 (2006 ) 1Y BF 5845 8, JLAT 9 8 1) LR AT Atkinson 4%
(1992) 45 £} 1 B AR 67 2 1) = B L] 326 08 bR B 2 % , D

b
! r< R,
_ “by by by
Gij(r>_ Ry"Ry2r 2, R, <r=R, (3)
“byp by p by p-by ~bs
Ro/"Ry\*Ry,*Ry,°r 7, r >R,



.

CM K

2 4 25 oot S U AR RE IR R L TR AR B M X M 5 Q1% 231

JUAA] RE WA R TP, 250 b, b, 7 by SN SR TC K . B r< R, I, X0 T BB B
JUAT 38085 24 Ry, <r < R, I, 07 W 0 91X, 712058 U5 B0 B, 038 BB i AT A b 5 14 [A)
BT 1A R B 8 VT 0 BS54 r> R, B X By T 22 R AT S O S U I SR

TR SR 2 A B U0 T LR UK (Sanders, 1993 5 Sherbaum, 1990)

B,(f) =exp(~ mft,Q;') = exp( — mft; ) (4)
AP o AT A B AR R E R, QS o Y BT K -, 1 TR R AR A B (R R
By,

ASCHS Wi T LA 4 5 il 2 B B AR B IR R3S A7, () = A, (N /L) o WA T
REZF I G uli # S e 3 b Fo e o n] DUEE M40 1 B 4. BRI & (1) AT LA
5

A" (f) =0 LG(r)exp(—ﬂTﬂf) (5)
D :
FON, 4 BT AT IE R 1/(Q(s)v(s) ) WREIR @ 26 ¥l j 1Y 54 B8 18 1) 85 ( Cormier,
1982 ; Wittlinger, 1983) , BJi
1
t;, = ——ds
T Q(s)v(s)
P v RIS IGHE , ds g 2R ER AR BT .

WM (S) Frs, Ir B AEAE 3 D ARFAS =L B Q,  f, F ey, MRAEECS) X e B AL
TS, AT LR E R IR A B Ul AR R ¢ o AR MRAE S (6) SR 5 8 I JE A RS A
[vi) {19 07 ¥ AT S 08UZ BT LR LA E Qo
L1 S 3% Y T &b 28

AHIESE P 18 A B SR U5 T R L AR B X 25 M bR &, Sl A& a8 1 R,
B ISR AL 35 (8 AN 7K P 43 R AT A7 e K P A IE AL SR JE IS e A MR AR T
EIN S PG B AL HE S BERE & 90% YIS (8] Be (T..-T,,) & XN S B ™, FE L IREE B, S
BN RAAE T EIA S P TERRMEER B E T Ok A b7 P ) W T 5 T Y B S I
TESE LA EE RS b, BALE T Sn Ml Lg 5 AH . XA — > i, N b B B (Sg-Pg) AN A, S
7 A BE AN ], — X T A LI FEOG &R o BT X R v AR B DX, X A B A (2014 ) 3R 4T 40
BG4 RS R y=0.793x+14.09, Hoh y S P @i " (T,,-T,,) , 10 x WK (Sg-Pg) .

B P WIS AT 256 4~ RAE S AFE S “ M A % 7 ( Riebrock , 2001 ; Hansen , 2004 ) , “S JF
77 AN MRS A IR R 2 B o BUBUG S R RN MR RS B R P RS R R A AT IR
R R AR G RS B PN IR T SR R M R T R O S A3 ol B A8 U T % 1 5
WP ol TR HURR 1 b R T A R T, DR O I K R R G 40 S 7 8 IR R
Xt ¥ S YA G A KO- 43 ik 4y B HEAT R AL B AR B S PK T4 i A L B i (O A
2006) o Ny T A3 F] AR A E MR L, SRR ARy 1~ 15Hz, T H 4R 8 355 2= 0 2 WA R 3 5.
1(a) 2y 2011 4F 6 H 24 H B EARFEE (WMQ) il g2 1Y M (3.2 5= 1 > 7K i O
ALY B EJF7E WMQ (STZ (GAZ (KMS SCH {5 [ i WL 132 3% 335 A4 5 7%

#a30(5) , 2 6 2L F kB G SO I ik (A e 2, 2009 ) B B BOE — M LR g VA 5
W, LT R N+2 DNRFE & B 0 f, 0] oy ety BB LI 3 S vk D RO T

(6)



‘(I M K

232 hoOE M & 3%

Bl R R B X & ol (L6 =) F R (+) oA

A/(pm-s)

f=15Hz Q =9832.18

A/(pm-s)

2 () BEARFEICTFRIM 2011 £ 6 A 24 H M 3.2 M52 i B A~ /K 7 43 it i T8 (I T P 4% M
RHRBIN RS RY I  JE T AR M2 B BUN S ST 5 (b) G AL IE AL 4
RS TE & 7R AN (7] €5 3 B UL 07 B 3 R 3 (WMQ: B AR 5% 65, STZ. i 8 T 5, CAZ: i B T

8, KMS XA & ,SCH:- A 6)

DN=2 A5 T RRAR T A JEmME— 1k o BE M AR LB 455 i A& WS 7E 45 A
PRSI ] KRN AL BB IRIEIE 0 AP(f) o £ 6 WLIN i a4 00 5% 2=

Z Dlgl AL AT T BN R BB . O T T DR A, SR P A S S N+

i=1 j=1

2 AN 22 B LI % 0 BEE 1 2 1A AR A TR AR Y B 25 2 Bl i/ (RIS, 2003) o 2
NP AL AL XE i, % /] — RR IR BEAT 22 5 WL % S 38 45 2R 7 , A [ 15 30l 057 3% 335 140 8 0 e 0
FRZAF AR Q HRWH .

1.2 Z4% 0, B
ARAT ¢ I TR SR I BUZ TG i al DR AR Q. H G, ki AT S

FRAFIN ¢ TR T, AR I A - 2 S 2 RO RE 5 3 ) A% R0 TR AT ARG I A 20 B R S AR



‘(,I M K

2 1 2 g st S I TR AR U K 1L v AR B M I M Q) (B G 233

I G 0 Al e 3R S 245 2R S S R R A R B R E R A I R . RSl AR
Fe V-3 Q. AW ih i AR R G 208 B O 25 i O vk R EAT 10 OB AT, e ARG
Q. fH. T BBRRIRFEIEL W e/ ¢ S Q, (e iy ad F v AR AU = v

2 RUWPFEESIKQEME

2.1 HE\RBHBEEDWN

AR RS R I ARBIX 25 M FEHE S 2009 451 A 1 H ~2014 45 12 A
31 HEHE R EI R 5076 Al ENHY M, 2.0~5.4 IR (& 1) o = (S) , F) s A% 5 vk
e f7 WA 5] 44599 55 ¢ BE . BT Q (HIRZERR K, T HE— 25 0T BOHE EA T R L B iR 2
ANT T AR T 250 o7 s AL 19140 S5 MRS AT DLIEL 1 R BRSS9 ¢ Bl KR
L H 7R B X (40.5°~45.5°N,79° ~90.5°F ) [ 1 76 76 F- 17 1 %l 43 4 0.5°%0.5° 1) 34 5 W 4% it
T Q. F3, -1 W A% S 2R K0y 342, 45 F) T WA A 1) AR — e

ST ST R L AR B S W) b ST 35 3B R 3.406km/s  fBUE i M X W iR Q {H R
Py s 520 (6) P, 24 Q (AT o 5 RE i B R 1 56 R L R FHZR R e/ o ik X 0 8K
P AT RS (I 3) A5 5K 1 rp 4R B X 32 (-2 Q, Bk 520, 1 5 T8 32 4 (2005,
2011) 5 th a5 S o KA BN Q, LA KW I 1 34 3 BE A S R A 00 B (A e A B . 225 10
YA 5 0" X 5 AR (RMS) 5% 22 S8 i A9 0.0255 [ 3 0.0226 , 52 15 i f5 ik 22 Bl 72
w8 40 A WL 4 BT o

100 150
ZEh B /km

K3 e SRR I A LA

A 0.5°X0.5° [ K& 11 )5 18 45 52 75 AT 58, 3R AT T AR 4y BER S0 (18] 5) , 45 R 3R
B BIF 5% IX P9 9 S 4 7 55 5 4, A BRAICR B0 ANAE i 5 D B X 3 T 6 ol B b 7 4 A A5 D
DAL, S 28 8 5 5, I B AT DX 17 o U 5 SR A T I
22 SHQERGER

R L AR B X (40.5° ~45.5°N,79° ~90.5°E ) (1% # 76 75 7 i _F 4 4324 0.5°%0.5° 1 44



‘(I M K

234 O g% 33 %
0.20 02
(a) (b)
0.15F :
@ 0.10}
0.05 | s

0 50 100 150 200 250 0 50 100 150 200 250
BHIE/km EPE/km

B4 (a) BT SR 22 BERR AP RE 1 20 A, (b) S i 5% 22 B A2 P B s 0 A

PEIRH

Bl 3 I

PSS A I A 2 R S i 4

SIS, e 10 YWk AU G A3 2R IR AR BOtL X S 3 QAR (6) o SR o, K
AR Bt X 1 Q, {2 380~790,F-3 Q, {H 7 520, W% i TR A (2011) 45 H 19 1% X 1
HE5 R 460, & (6)F H, Kilb AR B XY S P gy 1] A2 6 3%, R B 2 e b
72 U AE R A LUk 0 AT, ORI TR R TR B A 3 3% 2l 1) 56 55 P P B i e A s 1k Ok R
I (PN ,2012) o AR, Q. (870 A5 K JL T 4 705 1) 08 D A2 A 4R AIE 5 BT 5 IXC 1) b 35 44 3 W
BARK . WS RS R S A5 & W R 1 9 X Q, (AR X &R,y 650 ~ 750, T X 45 4
2 R L R ) A X3 QAR IX 2 AR AP T K L AL I, RIS L R AR 2R R i
AR A S XIS, SEAAE 550 LR, 4 S5t 9 ) M A 5k 26 XU A 1 A8 A, il XM )
A7 3% W 16 S Y DUBUZ 3 B AR (E X 2 22 (P AT A R0 RS T L B 9 A T B R
S L PEARAT R A SRR e G . Q HSIRIEM KRR EEERINXI Q, HH KX
SR A s BAGIRE 0 A1 IR 2R o R AR IAL 2 el Tl PAY IS ERCER 5 A A2 ) A M 3R 1) B LR S o AR
W 2R (2001) 2 Nk 35 10 P ] R il 3t IX R 3t 340 B0 T o (5 = i) , AR SC 4 1 9T X9
[l P4 (40.5° ~45.5°N,79°~90.5°E) ) 24 AR i 8, i B 6 nl DL i, Kl b R B IX
AT EN A B RN 1 QB0 A 5 R M B 0 A A — 5 SR AR, A XS P 1 s B R, R 2
or AR AE R IR AL Q, ELAR X B AR XK



‘(I M K

2 1 2 g st S I TR AR U K 1L v AR B M I M Q) (B G 235

i AT

El6 XKilHABHIX S P Q H i
O T £ SR AR B AR T, 250 IR 1900 4F LUK 6.0 2% B - MR 1y 2 o

3 #HRSWiE

ARSCH AR I AR BO X 25 AN B07 52 5 w10 sk Y 2009 ~ 2014 4R 5076 /3 752 1
FEBERE, AE 0.5°%0.5° 19 73 B E ek Kl ip R Bed X i 64T @ (H R, I A Z L X /Y Q {573
AT RFEFEAT T 0 Mo, 4045 EZLHE T .

(1) Rilh 2R Bot X b oe Q. (R A 1) 28 16 .25 , Q. {EL BT B W B9 8 I 28 AR R AIE 5 31X — 3
DX 11 b 4 gt W S A O, R R B - O RUR L ik o 32/ X8R Q. L%, ol 650 ~ 750,
@K 1L Fe AL PO 55 A% IR 2 B 1 R 2 b Y S X QB X AR, ELBRE 2 1 X, Q)
{E AR, FEAAE 550 DU, S e 1 A piy 1y DX fi) S Jit R 4 3t 3ol 908 vy el 78 o, 0B 52 8 n B 119
U8

(2) 1900 4F LA K 11 H AR B M IX 46 K 22 %50 6.0 2R LI B b (1 6) iz Tk O, fE X JK, 4n
T 55 W7 228 Bk HLES A i 2281 LA R AU B A1 T 1 L B B X o AR 3 9 26 45 (2001)
S5 N 0 v I DRl 3t DX Al B A0 T 2 (5 = R, Kl R 2R Bt X (40.5° ~ 45.5°N,
79°~90.5°E) ) 24 A FAR s AN T B KL S PTIAY AR Q, 1 X (18] 6) , R EA I fE
IR AR R AR

(3) Rilh AR BLE A 1Y L 45 44 BF 58 45 2R 75 « b IR LR AR % 1 i X Bt A P )
S DX, o 2 L Y B A K T R BT K L I T 1 R X (B
1994 ; Fi& , 2006 5 £ # , 20115 £ AEH,2008) o S P BT 45 R B, Kl EHSEAFA1E 2
AW A S AR A, B AT a0 S L IR TR L R R L A T e AR Y 2 (4R L
2007) . J&JE ) 10 ~20s FAH 385 1] 40 2R 0 7 B MUK 3 3t M A 7R 0 b 5 BRI I 1) i e S
X, RN L L T 10~ 16s (19 J2 M M5 rb 3 52 B ey B S, 5 0 LK 4 3t A TE A% UK
L 0 AR R S AR RO B (R /N B, 2010 ) oy b 3R O L v R B R 45 A 1 B 6 R
QAT LA 12 DX B0 3 88 25 4 5 Lyl 4 ) S TR AR G, DT S8 E T 48 5 D 4% 4 AR AT 5 3 2
GEAL S R A — B (Burtman , 1993) o 5 20K LA R B DR [ AN 3 20 PR A AR



.

CM K

236 o o AR 33 %

AT A TR 23 AT AN E 2]

(4) BEANASCRGE Y Q, {H -5 WRTCIE, WG -3 Q, {H HE 55 490 3R AH 5 19 S 38 45 2R W 55
CRUARPE 2005;2011) o RECGHARTK, B Q. WBE K/ AH K i Ak, |
I, AR T LRI 73 M A SR AR 0 4 2 A RS AIE (A e S, 2009 5 T 3k, 2012 5 Eberhart,2002) .

Bift fRE OB R RBUII R 2R OIS BEMERR I FE R B BT R K
TR SR L5 8 2K Dl B TR O 0 o A Dy BRI TR By A OR SCOE A  , XE B B BE Y BB
T 2 T T 2 MR BRI A NG, 1R I — T SRR 0 I

&% ik

R 22 05 (X ST, 2009, 4 A B S < b TR A R A T AL

M B AT A, 2002, b [ R R AR X Lg RRBAY Q fHA AR, E A2 (D ) ,32(8) ,617~624,

SRIE X IE TC Bk JUME S 2006, H 58 Y R LUl 5E b 25 A 1 3t R JE T AR, R B 4 ,49.(6) , 1693 ~ 1700,

BE2 U, 2003, R KRl 5E b S B 5T SRR AT RUR BRI A4 4 L 46(5) 642~ 651,

WIS bR T WA TR AR 15,2001, m [ K B DX Rl R U BRI G (5 =60 L bR A #E 2 4R ,44(05) ,611~626,

B M, 2003, )7 AR M DX b 5 50 0 DRI 7 M e 1 B RIT S, Bk 4 B4 4R ,46(1) ,54~61,

R R AT FESE 2007, UK st XS P Al VR T U R 37 RN BF S, M BR P B AE 4, 29(2) L 181~ 186,

A5 XA T BRJUMESE 2007, K L 58 1 b2 Y S B2, E AL 2. D 45,37 (3) ,344~352,

XA AT R Bk, 2004 , M 5 5 0 0 ) SAIL I BIF T, b Bk B AR IR L 19( 1) L1~

XA AR A 5 S5, 2004b AR 0 X L &% R 98 - Lg R Q, SR AR, HuBR Wy 3 4% 4 ,47(6) , 1044 ~ 1052,

XA AR A R S, 2004, AL X Lg B I R 58 -Le FR UK Q AU &, My BR Py FE 44 4K ,47(5) ,822~ 831,

XY 22 0, 2014, 37 SR 0% 1Ly JF 00 T 0 37 b o B % HC AR VR S B g L B AR L 34(1) 77 ~ 86,

XA A B g, 2003, ) T 38t 1 30 1 S 1 AR S MR U R R R IS B b B, M AR AE R, 25(3) ,211~218,

BRME (M SCACEF 2011, KL -7 B /% s I b 7 2 T AR 5 e M A5 L ML R 244, 33(3) ,327 ~ 341,

FRA R XA AR 45,2006, 2w XS I SR A R Q (EBE A st AR A4 4R, 28(2) ,206~ 212,

INE ROk A EIRZEAE, 2012, v [ ZR b K ] a0 4 DX b e 6 I R 0 AR BF T, R B 4, 55(4) , 1179~ 1185,

BE/NTE JESCUN K B AR 2011, 5 S5 b DXPR 58 MR R AT IR A 5T, Bk ) B 4T, 54(8) , 2042~ 2049,

ER = T Thomas M. Hearn 55,2008, FI T My #k 5 FF 58 b 58 B4 3¢ Q 4 1 - Q M 1) 28 AL KR AIE , b BR ) B2 4, 51( 1),
133~139,

FHCHE TR B AR R g SR, 2012, SRR E XK TE O, JRIR KL 5 BE KR DI IR BAE R, 55(2) ,526~ 537,

EAEAE KA JE LR A, 2008, 5K L R o€ R b Hbg = 2k R 2 AT IR, G AR ,22(3) ,203~ 211,

WA A KBRS 1994 3 58 K 11 B 48 IX M 7 b g = 4k W IRR, R AR, 16(4) ,480~ 487,

AR PR S AR TLAE 2011, o [ Rl 32 S RR 3 B X /N RR R IR S RO AT, SR A B4 4, 54(6) L1478 ~ 1489,

BRI B I R TS 2005, Sl AL K L i AR Bt IR IS BT AT, b R AR ,21(1) ,61~69,

JE JR SR XU IR AT R A, 2000, I TS I R TS BN 2 L X 8 Q (H RS sk B2 4R, 52(6) , 1500~ 1507

Aki K, 1969, Analysis of the seismic coda of local earthquake as scattered waves,] Geophys Res,74(2) ,615-631.

Anderson D L,Ben-Menabem A, Archambeau C B, 1965, Attenuation of seismic energy in up mantle,] Geophys Res, 70,1441 ~
1448.

Atkinson G M,Mereu R F,1992,The shape of ground motion attenuation curves in southeastern Canada, Bull Seis Soc Amer, 82,
2014-2031.

Brune J.N.,1970, Tectonic stress and the spectrum of seismic shear waves from earthquakes,J.G.R.,75(26) ,4997 ~5009.

Burtman V S.Molnar Peter., 1993, Geological and Geophysical Evidence for Deep Subduction of continental Crust Beneath the
Pamir. Geological Society of America,Inc,281(2) ,248~251.

Cormier V F 1982 The effect of attenuation on seismic body waves,Bull. Seismol. Soc. Am.,72,169 ~200.



.

CM K

2 4 25 oot S U AR RE IR R L TR AR B M X M 5 Q1% 237

Eberhart-Phillips D, Chadwick M, 2002, Three-dimensional attenuation model of the shallow Hikurangi subduction zone in the
Raukumara Peninsula,New Zealand. J Geophys Res,107 : 2033.

Hanesn S, Thurber C,Mandernach M, et al,2004,Seismic velocity and attenuation structure of the east rift zone and south Flank of
Kilauea volcano, Hawaii, Bull. Seismol. Soc. Am.,94(4) ,1430~ 1440.

Herrmann R B, 1980, (Q estimates using the coda of local earthquakes,Bull. Seism. Soc. Am,70(2) ,447 ~468.

Rietbrock A,2001,P wave attenuation structure in the fault area of the 1995 Kobe earthquake,] Geophys Res,106 ( B3) ,4141 ~
4154.

Sanders C 0,1993, Local earthquake tomography: attenuation theory and results, in seismic Tomography: theory and Practice, H.
Iyer and K. Hirahara,New York : Chapman and Hall,676 ~ 694.

Sato Y, 1958, Attenuation , dispersion, and the wave guide of the G wave,Bull. Seism. Soc. Am.,48,231~251.

Sherbaum F, 1990, Combined inversion for the three-dimensional @ structure and source parameters using microearthquake spectra,
J Geophys Res,95(B8) ,12423 ~12438.

Solomon S C,1972,Seismic wave attenuation and partial melting in the up mantle of North America,] Geophys Res, 77,1483 —
1502.

Steinshouer D, Qiang J,McCabe P et al, 1997 ,Maps showing geology, oil and gas fields,and geologic provinces of the Asia pacific
Region, U. S. Geological Survey Open-file Report 97-470F.

Suteau A M, Whitcomb J H,1979, A local earthquake coda magnitude and its relation to duration, momentMO and local magnitude
M, ,Bull Seism Soc Am,69,353 ~368.

Tsai Y B, Aki K, 1969, Simultaneous determination of the seismic moment and attenuation of seismic surface waves, Bull. Seism.
Soc. Am.,59,1393 ~ 1405.

Wittlinger G H, Haessler H, Granet M, 1983, Three dimensional inversion of @, from low magnitude earthquakes analysis. Ann.
Geophys.,6 : 427 ~438.

Xie J,Nuttli O W, 1988, Interpretation of high-frequency coda at large distances: stochastic modeling and method of inversion,

Geophysics,95(2) ,579~595.



‘(,I M K

238 o o AR 33 %

Tomograpgy for Q of eastern section of the Tianshan area from high-
frequency attenuation of S waves
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1) Earthquake Administration of Xinjiang Uygur Autonomous Region,Urumqi 830011, China
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3) Earthquake Administration of Hainan Province, Haikou 570203, China

Abstract Based on the waveform data of 5076 local earthquakes recorded at 25 stations of
Xinjiang during the period of 2009 ~ 2014 and the observation reports provided by the Xinjiang
Digital Seismic Network ,a data set of 19140 attenuation factor ¢° is obtained by fitting the high-
frequency attenuation of S wave spectra with genetic algorithm. The spatial distribution of Q4 is
determined by inverting the data of t* with seismic tomography. The results show that the average
Q, in the eastern Tianshan is 520, there is a significant correlation between Q4 value distribution or
attenuation characteristics it disclosed and the surface structure of the study area. Q value is lower
in the intersection area of mountain basin which locates north and south sides of the Tianshan
Mountains, and the high Q. distribution concentrates more inside the Tianshan orogenic belt. The
M=6.0 earthquakes are basically located in low-Q, region since 1900. 24 high heat flow points in
eastern Tianshan locate in north and south sides of Tianshan Mountains where low-(Q. ,indicates a
negative correlation. In addition, there is a positive correlation between the velocity structure and
the attenuation structure in the study area, reflecting the consistency of a 2-D structure of the
attenuation , velocity and the structure of the two-dimensional density.

Key words: Eastern section of the Tianshan area; High-frequency attention of S wave;

Attenuation operation ¢* ; Q Tomograpgy



