530 % 54 W (490 ~500) hOE M E Vol.30 No.4
2014 4 12 H EARTHQUAKE RESEARCH IN CHINA Dec. 2014

o DA DY 3 57 9 55 2014, 5 T8 B 45 R 0 A v YT b T R RE S A 5 i —— LA S B M RE A 90, o IR R 30 (4)
490 ~ 500,

Hh 7 95 45 A o ARk IR M TR R L SR B 2 i
—UxRatRE Ao

1) v322) S v 3) 1) oo )
ARAET MPET B BRESCT R

syl oz 1) s 1)

WA BRI
1) v Rk 2 A R K 2 by R R 2 ] R} 2% 2 Bt < 52 ik by R 40 30 8] ¢ I A0 R 2% WA Sty R BUR A

BT 4268 96 5 230026

2) vt [ R 2 B U b Bk TBE T O M W e 5 Bk ) ) A I K R M s aG s, BRI 430077
3) [ A% R s ER A AT S BT, db T 100081

WE  FF R, KB HUE R D> R AEEFE L% Skm DLV, AR, 1T 4E Sk PU )1 L 3 R A5 X R
AT ZR B Skm DL I B R Uk R 5 A HE D TT R R A IR T CE DTSR E S A K. W R
AT T T A U8 K B N A IR 5 TEE A 00 A 9 U b E R, T LAAE TP BEAE 2 AR RIS

Gl T T E AT G A AR o FEX AN B b AR I A R R R R A
BETE A A A3, H AT © 432 R F 1) CAP (Cut and Paste) J5 V2R Fl 7 M i vk JB 45 6L I 358 7
B8 5 R IR 52 5 M 77 ¥ X 3ok 88 A TR B AR V80 7™ A B SR, P S R AR TR 4R 2 K K I AN ) T i
FEIREEEAT o ASCLL 2010 459 H 10 H 3¢ B X & A 1 M 4.7 HoiE b B, &5 6 3 58 IR B AR 4
WRFEVE IR B MR T — R 5 Hh 5% 80 B0 CAP Jy vk R A e U5t 4 RE IR B RS AIE SR I
)2 T AR 2208 10% 1N 55 P IR T RO R 25 AN K B R 228 0l 50% I 5 YR R B 2 0
IR K o TRI G A5 T 5 A8 3k 0 1t 3 5 0 S8 ) ¥ )22 T JRE 4 ) 3 AT 26 Ay M A0 1 0 o

XEiE: CAP WMERFEHE BRRAE EE#HE REHE

[sxZ4% 2] 10014683 (2014) 04-0490-11 [(FESH XS] P315 [cakFRiRas] A

0 3|5

e YR L ME A I R B A T R S e — U7 T DR VR A I S R YRR T RE A RE KN R)
YRS PE PR AR A5 R T Ab Ui, E A N R R AR RO T B R A T SRt T S
AR . WA, KREH X MR 2 T e 5 ~ 20km YR FE VG [, MR AEAE Skmo DU VR B (1)
HBREAR Ao KTl Ml 58 A 3 S R 3 B K P R JiE DAL AT RE A R BT A T e BT W U
PG T T S S R S T T B A I AR R U R BE T LUAR ¥ (Scholz, 2002) o 3T 4

lig#s B8] 2013-0729; M E A ] 20144248
(i B 5K E AR 25 405 H (41074032,41274069) % 1)
UEBB A d R, 20,1988 457, v [ R 24 AR K 2 ] U kg B0 6 NI BT 507, R ERIT 97 i) Ay 7 2%

E-mail : mqjun@ mail. uste. edu. cn



4 1 ot DR A5« el T 5 A R A v U Mt R VR S IS ) S DA B i D 5] 491

ok Hh T A B R HB I AE B AR A T — R A N R IR B T Skm, S 27T Tkm (Dawson et
al, 2008 ; B 55, 2010) o X5 T+ 10km 75 A5 1) v Y5 ML 52 FATIHG R BE A 3kem DL 1) L 5%
PRI T o H T B U5 L e W B K R A SR AT AT

SR AE 6 b Al B i 3t X, 6 T PLS BIIN U7 vk o A D00 5 R VR E B IR Af o i 2R
) B e 38 I A I R R A — R SR R Y 5 R R M R RE TP AR 2 R R R R DL
(Mori et al, 1991) o gt H i B e 5 5% 1K 00 52 10 5> 22 H0H DX 1K) & 099 A7 0 LU 2 6 4% 1
FESCIE TG T 5 T DL b 73 7 o B2 5 A A5 30 L A5 HE Al 1) R R B2 o 2R BB 8 Y00 A 7 VR R
#H sPL.sPg.sPmP.sPn %% (Uski et al, 2003 ; Saikia et al, 2000; Bent et al, 2002; Bock et al,
1996 ; Wang et al, 2011; J35 44 11155, 1995 ; i 37 87 5, 2007 ; 52 0 4 %5, 2010 ) B4 32 7% VR ¥ 7%
# pP.sP 2§ (Ehgdahl et al, 1998) , W W] DAAEfff I 52 72 U5 R FE o L 3 26 78 AH 1 HE i 11 ) 48
5o H KA R, H Arae A LS B AL i vEA U0 . IEZEAS 212 A 1 CAP (Cut
and Paste) J77% (Zhao et al, 1994) K 52 V% T 70 &y Pl S 2 AN 53 » AS 75 X6 i e BE4T 5
AT 53 T 2y TSR IR 2 ) B PR I E

CAP J5 ¥k B $2 1 LK, 76 1 N A0 52 U6 2 BO0F 50 b IR T 8% 19 CR, J AR B D 2
ko Zhu %5 (1996) ek 7 CAP [ 4% 22 & BOF 51N T & il 7% b BE LG ) B8 7o B A S0 4%
(2012) JJ& T CAP [#30 20 72 1k 5 J7 V4 » Al S 36 Ak 8 ) Y B8 22 AN [R) 52 o BEC S 1) 6 ol 208k > AN
MR RIS B S T B 2 A . CAP J7 3 32 %2 AR JE X v /s b 78 dE AT m Y536 AL, i
T T SR B AR W T R0 UL 3 T 22 TR F %8 2 R H5 M) R T 48 28K 9% s T RE S AL T A R AN
FRVRIRPE . CAP J7 i 5 e 1 — e A Y S 5 VE AR LE AT LA R AR 35 - D4 4K ¢ Pl 9 B (P
W B L5 B4 ) S oy FF LA & o B 0 BER BY O T 43 3k AT B DG AR B i
A R 8h 25 T 55 00 T I8¢ e et R 5 1R 1 s 2 LA R 9 /) R AR 2R AN M A 3 S 114 5% ) 5 (K FH T
AP LEAT LA B Pl A R B2 R AR S, — f il ok AT DA 1 LU 50 AT 5 1) 7 U5V T2 o

Wei % (2008) #]5 W IR 7 FERE R0 CAP 75 v S I8 7 5 R J8 46 RV 2 B0 5% i Ok B
T S5 R 2 TN T 10% I, 3 45 B AR X CAP i &5 LA Ko o F 28X b R
My S 55 5 B G5 R R — AN KT 10% o R 2 AS[R] L IX 11 25 1 b X3 2 45 4 (Skm DL k)
P2 AR R, AF 8 B R R 225 KT 10% I, CAP J7 2 Sz 35 W% 342 58 M 7 ¢ B 1) T 5 12 0 T U
N AR i 0 I b 1 XY AR e U A T REAUE 92

% 5 BT TIPS Ak T e 1 RS W AT B AT, R MR 2 R X . 20 RAESR, R
B B2 JOR A s R T DT R E I Rl sk, AN 1990 A R A DR B LR 4 T R IR
Hd3.0~3.9 ZHh7E 100 £2K,4.0 ~4.9 iz 20 £2K,5.0 ~5.9 M iE 2 K. Xt
P A B R TR U (D B4, 2012) , Hob 2010 4£9 H 10 HE S E M, 4.7
HuFEAT VG L) 2 B B AR R B, 0> 2 U B A, R R IR i (T 4§, 2010) o
Wb VR ML A R e s (M4 T) 5 AR 2 R R 30 ~ 80° K138 78 £ il AR 6T 1 ¢ M R AT i A 1)
MR WA % AT LU TR pPsP IR BE AR S A7 F) T F TR B FR AR 29 RO R R B o e M
3 & (200km LLYY) 18 5% F & G F T A CAP J7 il il it & Bdfs [ i i U 5 4.

1 ZEAE
58 D250 5 10 O 0 0 (67595 25, 2000) 41 4% 0 5 71 25 200k 3 [H



492 S R & I N4 30 %

Gl (1) 58 S0 7 b 5230 s R A ) CAP 7 vEHEAT B i o 76 X0 M 7% e I 0t 4T
A BRI DA F ol HH T O % AT T OB TR Ik o 9 s — 28l ¥ B AR R AR 2 T
RE T SO B0 G 3 22 78 K B T S ) R S 0 T T M A 5 I R R R R T ) ME A
Peo G b s 28 WA 06 0k i, R B 25 R CAE R L, 25 R R A i AN R Tk B e i B K
(53] % 425 7 ) 5 9% 3k T B35 23 1 Pl 38 BRI T 0 05 B o DRy vk /)N b I 3T 5 45 A 1 3 4E R, )
V0 FOUL I T2 K0 AR A8 3 0 X Pl g B A 30 ~ 40s I JE] B DA RE 4 0.02 ~
0. 10Hz J& 3% » X T 9% e BEAR HL 50 ~ 80s IR [ 7 11K & Jf-fii 0. 02 ~0. 08 Hz JE %

B1 fuhsAm
210 0 AR R 5 M T A0 v L R L € e B AR T vl R L PR R P9 AR RE TR B 200km Py X3

2 CAP ERFRRE

X F UL RE I CAP B B S i, S M R < 3 (FK) J5 % (Zhu et al, 2002) 50 38 4% K
BRI JE I A% R R R S B A B R Y TS M R BEAT G e BRARE SR, B
VT 55 W 38 T 1) 0L % 2 i 0 e U R R 1 AR A it 4k s BRI e T R — R 2=
B5 /IS (IR BE AR A by MR8 T RR UK BE AL o AHLSE B b T R B 1 A b i 5 1) el A 7Y 15 B 5
S5 R R] Be AT T 22 5 DRI MG 5 BRI 97T TR AR R A A W O 22 A DL R CAP 7 2k S A3 31 1)
2 YR SE T MR

KICA I R T 4 FhAS [ R A A, 5T CAP 5 ¥ R B o ) M R R U AR B, o )
h 2 5 b DX (¥ CRUST2. O 38 J5 A5 R —— R 7Y A, S I e 0 40 44 H00 T 98¢ A0 A it 4 1 6F A3 155 1
SR EAT B M B AR AT 10 T B B —— A B, K A BN 43 S BT A T s ) M 5 R A ——
AL C, ¥ B8 B 3R 2 M PR B A B8 —— 8 D, il 2.3 PR



PAZR 5 4 52 4 15 493

4 1 ot DR A5« el T 5 A R A v U Mt R VR S IS ) S

B2 (a)S Pl L E5H, (b) Py s M. B4 CRUST2. 0 AR 3 52l i (R A) S 40 (s S0 AR
T 52 AT FEC M 2 5 95 193 281 0 3t e 32 (RS2 B) 5 SR (A 2 4 R B A2 B U B4 b WAL T 1A M e S 280 (RS C)

B3 (a) S s BEL#, (b) P s BE Sty o 20 2k 0 B2 B, BISE i 2 T T 6 A0 1500 th 4 DF: ke Pk S it
75 2 1 4 58 TR A (0 2k (LY B1) oG IR B A 2 BB N 5% b (5 2k (LAY B2) Ko 4
BB AR IR 10% 5 Wt 2 (BEA B3) Rox K B8 B 49 R S FE B9 I 15% 5 5 (0 2k (B2 D) %oR
H T B 2 288 B AR 2 50% » JLe J 11 3 8 R AR

DARIRY A 55 b= 1, JF T CAP (75 VR 45 2 2 AN I B2 L B0 PR SR 55 000 B TE 1



494 = I T+ 30 %

B/ Al A R 2 WK 4 (a) TR AT R, 0F AR AL P TR i3 2 15 78 TR 5 19 %
BN 5B ) B AR A e ORI K 3 5% 22 e /N I TS I R BE o BRI HE BT ALY A )
CRUST2. O 3 FE 5 Y 0] i 5 12 M 10 B 532 P8 495 0 A7 0K 22 S i 22 55 (2012) X DY 1] %25 3t v
S BY L) 35k R (VB S 4 A 2R I A b T Hh RS U T FE 4 2km /s, 3 KT CRUST2. 0 #5577 )
MR TZ S POH L

T A 3 SR A 0 B A A AR SR A T B MRS S, T 2 R R U VA SR I
Fii ) 9 B T BE B 0 ith 2k (Dziewonski et al, 1969 ; Herrmann, 1973) , & A £& M & 18 75 1
(Herrmann et al, 2004) X 55 #5022 9E AT S, 2 2% 6 725 45 (2012) 19 DY 1|3 B 485 7, g 2% ik
BB AF BN — Y LR R AT IE M SR A B AR B SR AR B S, A H
CAP J7 VL4521 A AN R B 10 B8 MBI T AU 5 1 22 BE IR AR A S 0 W R 4T 2 15
VRPE 1 ~dkm hbis 7535 B BN, B RE VR BE A o 76 1 ~4km (& 4 (b)) o Wb dEWTRER B &
RE S W2 v B & il AR L (RS2 R S5 A, BEE A CAP JIVE R BB . R F
BT B g3 Jzt HUBORT Am » B ASERe BEAY B2 Bk /D, 15 4 — > HUA L 2 45 ) 10 ] A 70— 4
B C, CAP (¥R BE St 45 AR L P A2 2052 m (J& 4 (o) )5 B0 75— 12 Y Bl Py 3 B2 A5 28 kG
AR FEARARS CAP IR st 5 R LT A 5% i -

4 (a) ~(b) ~ Ce) 3 ond BL A 18] 2 v (R B 28 A KRS B AR AY C 828 R T
CAP Jy i J s o 5 Hb 78 R JEE 1) 45 2R

BT AU it e SO A B (R B ALY B, CAP 5 VR VR B 45 A 1 ~ 4km P 3T I AR 3 E
FURL W 38 T 300608 2 e /DN o EIX AN VR FE 12 B b RS 119 72 R ML AR R0 55 AN & 3 IR I TR LA 1
ST 5 PR RSB B R S R G M 4. 1,2 AN T AE 7 A5 3 3 £ 4 5 FML
152°/65°/90°; FM2:332°/25°/90° . AN 65 3k (1) 3% TE £ 4k 4 2 1 5 A2 &5 Bl Pnl 3% T 17 4y
i (Pnl V) F14% i) 43 & (Pnl R) , [ 3% 2 7] 53 5 (Vertical) , 12 1) 23 5 (Radial) FI Y] i) 4y 5
(Tang) , BT~ & 3 B4 0T 5 AN woy B T80 R8RS 200 M A P AS A 56 ) R0, 358 2 2 1) 00 000 % T 55
PR I B HAH DG R BUBAR 18 2 6 I K5 X 28 70 o 19 138 25 AN TF N (935 22 bR B0 o

1 5 V5 B ST T JBE 45 A A AT R 1) AR A B TS AN - I 5 AN T AV 1 45 A TR T
DT 0 A7 0 BT 5 T 8 B AR 35 2 ) CAP I8 B SIS 45 SR IR 52 o AR SCAE B2 B (0 0 it 26 42
O RIS 1) TP ASEAY) R Al b A — e R A Al LA BT B CAP R IR T U 45 R 1 R
H B B B P B 79 2 3 B FE AL (B 3) - DA A7 B A 2 108 /s 5% i IR BT



4 1 ot DR A5« el T 5 A R A v U Mt R VR S IS ) S LA B 4t 5z 4 41 495

Ks FIHEIE B CAP s 75 2 1) dee A L0 AR K B TE #0051 O o 400 4k SRR PR U
T » BTN U N 22 R B LI T » 4 S 2 s R U N AR 22 R B L B 2l — %
G MAMG UL, TS RonGuim e, L LT iy Rom G ui i . BB 0=
7S AT B BT AU W T ] O B LA OGS ST B (R I TR CRLA s B L B S
U 2 AT AN 23 i BRSO T 1 LA 5% R B (1 4 L)

QAR B A3 )2 g/ 10% M BERL B2 QK AL B A 22 M I 1 K 15% Ok B2 B3
@ J K A5 B T2 3 R ek /N 29 50% O AL D

WE 6 Bros, B B B ARk /> 5% I CAP ¥R BE 3 45 R LT AL g b 10% (145
DUR S TR TR AG R AR K o B B S0 K 15% (16 D0 IR B I B 45 R AR B AN K.



496 S R & I N4 30 %

JEAART 5 CAP J7 32 0] 3o 32 A58 7R v 1 T2 SR AN o £ & 10% 1) 3 JE2 B8 7R 3 22 LA 5 2 5K
JE S s 5 RS LA AR E » T AERE Y B R JZ M E AR 2 50% (K1 00 T » % 22 bR B2 Al 3
PSR MR A A AL S5 R 5 A A Yk i 2 N s R R e Ut R U S U A R S WA R K

K6 (a) ~(d) Z5xdfE 3 dhil Bl A B2 5/ B3 R4 %Y D
FIH CAP J s 5 2 b 78 VR B 1) &5 51

DL g5 SRR T B9 5 M 5 100 ~ 200km P 1) 6 3t Kl (R 1 rh DR € 2 2 Y
G 34) o A R8T S 1 £ ol 2 AT S B RS R B AE 200 ~ 300km [ £ 3t HgE (1
R LN G ) o Wei 45 (2008) [RHF TS5 AR T, £ H T L BT I L RE 45 R B 7 o
{3t 75, ) R v B < 550km & 3t PR 503 CAP 7 3 OB 2 U6 2 B 45 L AR AT . A X
XS B A > 200km [ 6 5 A RE IR T i A R 5 B 100 ~ 200km & St ) IR I
VA5 RBEAT XS S R B, AT 1T B R (& 7) 5 T WL CAP Jy k2 mT BLFI I 80K R o B
5 3 PR AR S Y M R VAR FE T

~

3 ETERAERHEMNRERENESR
3 I A PSP 5 P 3 I 2 568 2P R TR 5 9 5 o B UK S R



4 1 ot DR A5« el T 5 A R A v U Mt R VR S IS ) S DA B i D 5] 4917

K7 FIH A >200km [ & uli B, i CAP J7 ik [ ¢ B MR R BE 45 21

A LR U IO 2 R R IRIR P o 9 T 2 824 CAP J7 i ST 2R B 1 7 3 P58 (V0 A 2 5 A SOl
Ir AT T o B R K R IR LR AT pP A sP. 2010 49 H 10 H % B BARE M 4.7 ()
HN b (H I DR D R YRODL A o 300 o SRR, A S e 65 il AT DL W B AR AR B RE A R, —
B Lb TR i A A M L v PR G2 R B 0 X KRR AR T AT LB A Al %

DAY B A D 5o Y5t DX b 5 (10— 2 P AR TR A0 A% 4% B 3 0F 5 18 1 L AT AT b
05 S ok WS PR RN (Kikuehi et al, 1982) 5 SR ] CAP Jy vk S vt 35 49 19 72 U 0L o gt 25 R (1
5) VTR HAR R I o A SCH B T IE R £ 3 WRABLVARU 0.5 ~ 6. Okm % REYHR
JE b f BEAR M R WO JF L5 LI BE T G, D 3R A T A T G, B U TR R L T 2
177 0.8 ~2.0Hz 3% (B 8) « WRAB il ARU F A~ & 5 S of pPsP I FE 7% A AT P gk
e A LA, M LLIX 23, WA 00 b 2 3t 2 o YRR BEAR G KA | ~4kemo 15 BRI T2 10 X
BRI, JLRR R TE LY 2 ~ 3km, 55 TR B | CAP J5 i S &5 SRAH 40, R T
CAP J5 1% 7o YR BE s 15 45 SR 1) Ak Pk

4 it 5itie

2 SC I 0T S i DA (] o AR R K e DL 5 AE 5 65 3l A R R 4 25 R
SR ol ol AR LU A M R ZEAE £ 10% P, CAP Jy vk 1T DL BE 55 v fy b ) o 2
PRRE o AHJE — L83 DR 2 3 B8 Y T e A A 8 25 R 22 Q1 DY )1 7 4t )9 2% 5 3 X CRUST
2.0 38 JRE RS TR (10 2% J 3 JRE B I S M 3 S 4 i /)y S0 % 5 1% PR Y s 2010 4 9 J] 10 H
B AP R IR S IR D> 6 ~ Thm (R 72 RIMLAE ] CAP 753 v 550000 58 B v i b
e R LI N B 2 SV VG 2 R A TR Y oA A

2010 4£ 9 H 10 H2¢ B k4B M 4.7 75, CAP J5 i i &5 B SR iZ B R 400 1 ~
dkmo UL CAP Jy ¥4 S 3 5% 5 1R IR T (0 A P AR SOR T 328 752 IR 52 R AN 5 1 iz i



498 = I T+ 30 %

() 5 YRR JEE 5 45 Al R % MR FE A 2 ~ 3kme TN R4 (2012) SR W 2 5 A7 v, A I
2 G BT B 5 e JE AR R HEAT 1K AR BE SE A7, 85 R B 7R 1K — DN AT AE IR L 2km [
I S I i SR B IR AU ) R 2 3 N B AR B AT K

K8 (a) WRAB & uhi 2% 5 Hu i i S0 I e 78 (PR ER) 55 48 A Mo 7 % BE 1) 328 7 B0 M 7R 70 (41 2%) X b
(b) ARU & ol b %% B 5 i WL (TR £R) 5 25 A R % T2 1) T 5 B 0 3 7 ¢ J (AT 8%) % LL T

G b S T A KU T AP B e U M A G R
24 S VR FE I35 205 e 15 A 46 8 /DR 2012) #5588 T o4 B 41 4K 0
MU 30 S BT 5 A VK 20 10 S A AR — 1

B« v M g R M Bk A BT BT TR 0T D 6 P U o5 L O AT SR I T M i B B gl
E I 2R IR R o

S %k

B A 3 50 DY 38 S VB DTN 5652012, 2010 4 i A s 72 722 Y5 2 B0 30T T2 72 VW W6 BV M Bk A B 4, 55 (7) 52319 ~ 2328

SN AR VY IE 85 HE 552010, sPL, — /N UT BH 24 1 8 72 U IR (¥ R AH » Mo R4 B 24 4, 11 (53) 52620 ~2630.

TR AR VYA W VA A, 2010, b5 AR DG (¥ A 3 B0 Sk SR AT R bR 30 (2) 146 ~ 53

By WYl KL 2 B R T4, 1995, T sPr R AT 52 0T 5 R VR IR T 5 b R M B 5 F A, 16 (5) 513 ~ 18

o L X D Sk 5 2R 452007, B P RS AR SR USLER BE IO E 2 A 5 S PE AL M RE 24 4,29 (3) 5213 ~ 244,

B A DY A S 2010, 011l R AR FE X AR AL 3 — A R R A R RE A, E RS D $, 40 (6) 5 677 ~687.

N T T R T % AR 2012, T B SR IS 5 R M R DCORS AN A0 RE AR 7 2010 A M 5. 1 M RE )T SRS A OE A, ML R ML BT, 34
(2) ,348 ~358.

W2 DU 8 AT 2012, DU 1 7 o v 2 5T — YE B U 90 3 45 028 0 9 DU 1T RE L 143 (2) 120 ~ 24

HEF5 5 R B R 5K R 3 455 2009, “ T 50T I G 0 B 4 4 o0 B R R Gt A e S H R 01 K b R E A A B S g



4 1 ot DR A5« el T 5 A R A v U Mt R VR S IS ) S LA B 4t 5z 4 41 499

Mok AR, 52(5) 1412 ~ 1417,

Bent A L, Perry H K C, 2002, Depths of eastern Canadian earthquakes from regional data, Seism Res Lett, 73 (2) , 273 ~284.

Bock G, Grfinthal G, Wylegalla K, 1996, The 1985/86 Western Bohemia earthquakes: Modelling source parameters with
synthetic seismograms, Tectonophysics, 261 (1 ~3), 139 ~146.

Dawson J, Cummins P, Tregoning P et al, 2008, Shallow intraplate earthquakes in Western Australia observed by Interfero\metric
Synthetic Aperture Radar, Journal of Geophysical Research-Solid Earth, 113, B11408, DOI: 10. 1029 /2008 JB005807.

Dziewonski, A, Bloch S, Landisman M, 1969, A technique for the analysis of transient seismic signals, Bull Seism Soc Am, 59
(1), 427 ~444.

Ehgdahl E R, Van der Hilst R, Buland R, 1998, Global teleseismic earthquake relocation with improved travel times and
procedures for depth determination, Bull Seism Soc Am, 88 (3) , 722 ~743.

Herrmann, R B, 1973, Some aspects of band-pass filtering of surface waves, Bull Seism Soc Am, 63(2) , 663 ~671.

Herrmann, R B, Ammon C J, 2004, Surface waves, receiver functions and crustal structure, in Computer Programs in
Seismology, Version 3.30, Saint Louis University. http://www. eas. slu. edu/People/RBHerrmann/CPS330. html ( last
accessed December 12, 2006) .

Kikuchi M, Kanamori H, 1982, Inversion of complex body waves, Bull Seism Soc Am, 72(2), 491 ~506.

Mori J, 1991, Estimates of velocity structure and source depth using multiple P waves from aftershocks of the 1987 Elmore Ranch
and Superstition Hills, California, earthquakes, Bull Seism Soc Am, 81(2) , 508 ~523.

Saikia C K, 2000, A method for path calibration using regional and teleseismic broadband seismograms: application to the 21 May
1997 Jabalpur, India earthquake (M5 8), Curr Sci, 79(9 ~10) , 1301 ~1315.

Scholz C H, 2002, The mechanics of earthquakes and faulting, Cambridge: Cambridge University Press.

Wang Z, Chong J, Ni S, et al, 2011, Determination of focal depth by two waveform-based methods: A case study for the 2008
Panzhihua earthquake, Earthq Sci, 24 (4) , 321 ~328.

Wei S, Konca A, Luo Y, et al, 2008, Regional wave propagation beneath western US, 2008 IRIS Workshop, poster.

Uski M, Hyvonena T, Korjaa A, et al, 2003, Focal mechanisms of three earthquakes in Finland and their relation to surface
faults, Tectonophysics, 363 (1 ~2), 141 ~157.

Zhao L S, Helmberger D, 1994, Source estimation from broadband regional seismograms, Bull Seism Soc Am, 84 (1), 91 ~104.

Zhu L, Helmberger D, 1996, Advancement in source estimation techniques using broadband regional seismogram, Bull Seism Soc
Am, 86 (5), 1634 ~1641.

Zhu L, Rivera L A, 2002, A note on the dynamic and static displacements from a point source in multilayered media, Geophysical

Journal International, 148 (3) ,619 ~627.



500 = I T+ 30 %

Inverting effect of crustal velocity structure on focal depth of very

shallow earthquakes Case study of the Rongchang earthquake
Meng Qingjunl) Ni Sidao”  Han Libo” Chen Weiwen" Wu Wenbo"”  Xie Jun"
Qian Yunyi])

1) School of Earth and Space Sciences, University of Science and Technology of China, Mengcheng National
Geophysical Observatory, Hefei 230026, China

2) CAS Key Laboratory of Geodynamical Geodesy, Institute of Geodesy and Geophysics, Wuhan 430077, China
3) Institute of Geophysics, China Earthquake Administration, Beijing 100081, China

Abstract As most mature earthquake faults are filled with gouge at shallow part and it” s difficult
to accumulate pressure, continental earthquakes hardly occurred shallower than Skm in depth.
However, several very shallow earthquakes at a depth of about 3km occurred in Sichuan and
Chongging in recent years, which might be related to the formation of new faults or industrial
activities. Generally speaking, to locate focal depth accurately using arrival time of direct body
waves, stations within the epicentral distance of two times the focal depth are needed. Thus, by
now the density of station is not enough to locate the focal depth of very shallow earthquakes
(shallower than 5km) . Under this circumstance, utilizing the earthquake waveform is very useful
to constrain the focal depth. CAP (Cut and Paste) is a method widely used to invert earthquake
focal mechanism, magnitude and depth using earthquake waveform. Although this method is not
strict with accuracy of crustal velocity structure model, large deviation of the velocity structure
model can lead to bad focal depth inversion result. We took the Rongchang earthquake as an
example, which happened on September 10, 2010 with M, 4.7, to test the accuracy of focal depth
inversion using a series of velocity structure models, with the teleseismic depth phases as a
constraint. We found that the deviation of focal depth inversion is small if the deviation of velocity
structure model is within 10% . Nevertheless, the deviation is large if the shallow part of velocity
structure model has a deviation of about 50% . Thus, it is necessary to ensure the accuracy of
shallow part of velocity structure model to locate focal depth of a very shallow earthquake.

Key words: CAP Very shallow earthquake Focal depth Velocity model

Rongchang earthquake



