$34% 2 *om o R Vol .34, NO.2
2014 4F 6 H SOUTH CHINA JOURNAL OF SEISMOLOGY Jun., 2014

B, Ve, BR W, SF. SR ss S X AR AR IR A B R S5 AR, AR AR ,2014,34(2) :64-T72. [XIAO Mengren, XU Zhishan,
CHEN Hao, et al. The Study of Hypocenter Location and Velocity Structure in Fujian, Guangdong and Jiangxi Focal Region [J]. South china journal
of seismology,2014,34(2).64-72.]

A% R EERCEREE AR

W, &L, B %, F W, G, AZR, & ou
(LVEE =R, BE 330039)

TE ., RAEIRNLE SR IR RO A ] BEE A AL X (24°~26.5°N, 114°~117.8°E) HiE R IR
I A R IR XGRS R . (D) ) 85 58 S X 78 A VR A R o R 8 R T DR B R B ., B
MR RHK | FRIRGREE R, (B A 15 km; ST, WRRIFEEEA IR EE, @ &
XTI PR M X | RIS T PR A B (S -3 ) K, BRI - I T A v B (SRR ) X3 L R ) B i
X I R TS, & AR 2 kA T e R R 45 B30,

KR, MR, MEBIAX, B, A

FE4SEKS . P315.75 XHkFRERRS: A XEHS: 1001-8662 (2014) 02-0064-09
DOI:10.13512/j.hndz.2014.02.009

The Study of Hypocenter Location and Velocity Structure in
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Abstract: The paper uses the joint inversion method to determine the hypocenter location and velocity structure
of Fujian, Guangdong and Jiangxi border zone (24°-26.5°N, 114°~117.8°E) . The results show that: (D the
characteristics of the average depth of hypocenter in Fujian, Guangdong and Jiangxi border zone deepened with
magnitude increases with the average depth not more than 15km, that is to say, the larger the earthquake
magnitude, the deeper the focal depth, meanwhile, closer to the coast, earthquake focal depth deepen; @based on
the studying of the seismic profile of Heyuan area, the middle (Xunwu— Ruijin) region of Shaowu-Heyuan fault
zone, the middle region of Zhenghe —Dafu fault (Zhangping nearby) and the offshore areas of Fujian and
Guangdong, the author finds that the earthquakes often occurred in the binding site of the high and low speed
anomaly
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Table 1 Stations list with data selected

e GUHmE S A EIEEFEAE FEAM||FS GIHE GRS SR EIERAE RSN

1 JXHUC 36092 = 1990-2011 25  FJYOA 35000 I 2008-2011

2 JXXUW 36000 Sas! 1995-2011 26 FJILOY 35003 Jes 2008-2011

3 JXANY 36001 B 1995-2011 27  FIDOS 35007 il 2008-2011

4 JXDAY 36002 K& 2001-2011 R 28 FJCHT 35010 KIT 2008-2011

5 JXLON 36003 Jem 2001-2011 i 29 FJYOD 35011 TKIE 2008-2011

6  JXGAZ 36004 BN 2001-2011 30  FIZHZ 35012 TN 2008-2011

7 JXSHC 36005 Ak 2008-2011 31 FJHUA 35013 ez 2008-2011

8 JXWAA 36006 Jii 2008-2011 32 FJXIT 35018 NG| 1999-2011

9  GDSHT 44003 sk 2008-2011 33 FJPIH 35021 SFFI 1999-2011

10 GDXFJ 44032 HFT  2008-2011 34  FJSHH 35023 Ikt 2000-2011

11 GDMEZ 44022 HH 2008-2011 35 FIYAHN 35030 J7KZHMIF  2007-2011

12 GDNAP 44024 B3Ry 2008-2011 36 FJSHXD 35032 LAHUF#HS 2007-2011 —_—
13 GDLCH 44018 Tl 2008-2011 37 FJSHLX 35033 _EHUL%IE 2007-2011 i
14 GDHUZ 44015 BN 2008-2011 38 FICTTZ 35010 KIT{TIH  2007-2011

15 GDLIP 44019 - 2008-2011 39  FJDSXP 35007 AIIPEE  2007-2011

16 GDJIX 44017 Erpi] 2008-2011 . 40 FJHAHF 35013 48483 2007-2011

17  GDZIJ 44044 % 2008-2011 - 41 FJLYXP 35003 JBAPURE  2008-2011

18 GDPUN 44025 e 2008-2011 42  FIMXXF 35114 BREZE  2008-2011

19 GDFES 44010 EX} 2008-2011 43  FJPHSG 35117 “FA1Lt%  2008-2011
20 GDXIG 44033 B 2008-2011 44  FJSHLC 35121 iy 2008-2011
21 GDLTK 44021 B  2008-2011 45 FIYAXT 35127 7K%/NRd 2008-2011
22 GDHYJ 44016 #i%¢f  2008-2011 46  FIYAYX 35000 7KZ3HEVE  2008-2011
23 GDCHZ 44006 TN 2008-2011 47 FJYDXS 35011 ACEMIIFE  2008-2011
24 GDNAO 44023 PR 1990-2011 48 FJZZJH 35012 {EMJULET 2008-2011
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Fig.1 Distribution map of station and epicenter
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Table 2 The initialization P-wave velocity of Fujian,

Guangdong and Jiangxi focal region

TR km TE/(km/s)
0 5.43
2 5.89
6 6.02
10 6.09
15 6.21
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25 6.60
30 7.01
33 7.92

2.3 kgL

ARSI E LM B, SR TZ P AU
T, I H N TR AR EN:, Bk U

T8 5 1 S HOR A T AR 2200 109% LA
TSR 1) L £ X S G B B B, DA A
FERCH (3 2) WALl SR LSQR J7 20 & 5 -
Vi) 5 S X b 2 5 T DX ) T 4 ) S L RR IR A 0
AH TR AR T H rh MR £ 0 e JE e SR AT
Pefitm

3 ERLESR I

i) B35 22 A X 2 5 R R I 6 321 1K,
HAZIEHRE KT 0 km (4 HETRIRE ) A 5 840
W, G EHEN, B 4729 RS R] T H=
JRSH, R MR R B A p I EE A
FOEJTERR BRI RMS 58250 0.7 s, 2483l 4 IRk
fRJG, RMS FRZIN 0.5 s, E i 2278 K5 1)
12502 km, FEE M R 1.2 km,

P 2 Ay S 2 A i i A ) B30 AR (6 321 1K)
mrhar A, R R E R R o
M—E R, ERE AT 6 321 KHLEE
481 IR A 25 B IR, RIRREELE 10
km LANBIZ 5 91%; BEHENIGH 6 321 IKHLRE
SRR EE N 6.86 km, ARURIREETE 10 km LAY
2 89%, WA 3%HIFE R IFIAREALE 15 km LU
o P 3 AR R 7 T AR IR IR A

s ] PSS RE A 5 465 T R A b DX T S
X FRIRIREE /A MG S 2 g e 3, HAsE 4%
TRy, ERIRA AR B R EGOE KnR, fEE
BRENISAS T AR A A AR IR S I, AR XS
VT B RG-S R IR R B 5 R R T PR (%

B 0
-200

~ EHRAEA
® EHEES
& BESH

P 2 A I S5 R A R (i

Fig.2 Joint inversion position results of hypocenters location and velocity structure
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Fig.3 Distribution map of focal depth before and after earthquake reposition in Fujian, Guangdong and Jiangxi focal region
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Table 3 Statistics table of focal depth and magnitude distribution in Fujian, Guangdong and Jiangxi focal region

e MR B G /km Guit¥yr % et %k AT Ftkm
1~1.9 2286 7.3 4.4 7.1 15
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4~5.0 12 10.1 3.6 10 10
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Fig.7 Earthquake distribution after repositioning in the middle (Xunwu- ruijin) region of Shaowu—heyuan fault zone and distribution

of P wave velocity and small earthquakes of the profile

2007 4 8 H 29 HARHEIKE My 4.5 HHE, TEH
A ML IE R H 545 E AR IR 410 km,
Zoi A R A AR R 6.9 km, KR B IE
GFREF 5~10 km = fGH 5 PR — MU 107 B
P19 2 Y o) B3 Vi X8 T o v M A0 A 5

T EL P OEE R/ NI, N 9 AT LU
H, 7E 10 km JEOL EARIIR A > 2,
RZ SR — PO, EWE IR IX R
R RENLT 10 km WREMNT . AIE 9 Hhal LIE
AT, MR IR A MIRAE S



552 1

H A5 ) B A A X M AR R R B P SRS

71

5 dhigHihe

R P IR B R ol J3E 45 R Y TR A5 S 18 7 1 )

) B AE B IX (24°~26.5°N, 114°~117.8°E) HuiE
YRR R B DL R R X T S A Y S
(1) FHENIGET oA R —E R4

258 L L
.535
@ b 6
2564
525
2544 il
e 1515
2524
° 8.1
8
254 605
=
16
2058
© 595
§
p
245 159
¢ a
‘:ge i S-S | 588
th=Gk °
24 o oo : -
1168 17 17.2 17.4 176 178

3|/ &5 76 85 114 133 1582

a—bE¥| &

2

B3

84 105 126 147
c—d¥| &

Pl 8 ORI T 2ty v BB o (S 43 A 5 1 B F I P IR B /N 3 AT

Fig.8 Earthquake after repositioning in the middle region of Zhenghe—dafu fault (Zhangping nearby) distribution and distribution of P

wave velocity and small earthquakes of the profile

PEER . FFENIE AT 6 321 IR, PR IHE
FEN 6.86 km, IR 10 km LN 2y 5
89%, WA 3%MHLRRIRREETE 15 km DA L,
(2) [ 1.5 A0 i DX b 7 5 WS- X9 T o 7 %
BN RRAE I s B R R R R A
TR (R VRIR B — AT 15km; BEE T

Wi, MR IR R AT IR a4
(3) WEHLX 0~5 km 8PN P 30 A (K
SR X 5~15 km RICy R R, WX S0 RE
2 RAAE 5~8 km R {8 28 200, BTz
XA /N AR 32 2R B T IR S R A AR X 55
feimi &A1,

6.4

6.3

6.2

6.1

459

17 172 117.4 7B

78

7.5
G
6.5
151
0 8 16 24 32 40 48 56
a—b#| &
7.8
E 7
% b5

0 15 30 45 B0 75 B0 105120
c—d¥| &

P O i) 30 T DX Sl R o7 M 0 A 5 T LT P 0k BE /N a3 A

Fig.9 Earthquake distribution after repositioning on the offshore area of Fujian and Guangdong Provinces and distribution of P wave

velocity and small earthquakes of the profile



72 i

o E 34 45

(4) BPR-TFEWRAA B (F9-H4) X
B, KX R AR A2 NNE 8130 DL - Fe 35 W 4 5 |
SRR KR I, FE 6 km R L, F
L SAXEA N REFEX, ZRIEmEEZ LA
TE 2 A 5 5 5 G ) AR 2 — ), X H R
FEIAE 6~10 km 200, 76 15 km 207, F
1 1 XA AN HEE B S 09 o T, AR X — 4 A
KAENZWHFE, 1987 FH T LHETES 15
km JZ 07 _L 1 5EI8 Bh AT

(5) BUFI-RIFWiday h B (WFRHE) XK
HRE A A AT o0, ELEREE TR A AL 43
FHESFEBM) 5~10 km J2 079 &R H X, %X
B M R 22 R A A v T DX Al v P X — ]

(6) M EITFXIRAE 10 km JZ07_ A BEHEH
AR Pk, MR KAk — o T A, Rk
A WETIHE A TR R BT 10 km IREEFE

H i) s se B X e =2 KRR, LR
JEURBETE 20 km LAT B9HBREEdE , ASCHLZXT 20 km
DU VRIS bR RR IR i S A5 I S50

B, BR#MTERESERN TS B LREITR
(DR N VY s i D RSN e W D E R o
5 8h

SE K

(1] e, XUA, BREE, 4% 2003 FF Kk 6.2, 6.1 4
R =4 U A5 M Y AR D). He R R R, 2007, 29
(1): 20-30.

[2] Pavlis G L. 1986. Appraising earthquake hypocenter
location errors: a complete, practical approach for single—
event locations[J]. Bull. Seism. Soc. Am. 76 : 1699-171.

[3] Gomberg J S, Shedlock K M, Roecker S W. 1990. The
effect of S —wave arrival times on the accuracy of
hypocenter estimation [J]. Bull. Seism. Soc. Am. 80: 1
605-1 628.

[4] Geiger L. 1912. Probability method for the determination of
earthquake epicenters from arrival time only [J]. Bull. St.
Louis. Univ., 8: 60-71.

[5] Poupinet G, Ellsworth W L, Fréchet J. 1984. Monitoring
velocity variations in the crust using earthquake doublets:
an application to the Calaveras fault, California [J]. J.
Geophys. Res. 89 5719~5731.

[6] Got J L, Fréchet J, Klein F W. 1994. Deep fault plane
geometry inferred from multiplet relative relocation
beneath the south flank of Kilauea[J]. J. Geophys. Res.
99. 15 375-15, 386.

[7] Spencer C, Gubbins D.1980.Travel time inversion for

simultaneous earthquake location and velocity structure

determination in laterally varying media [J]. Geophys.J.R.
Astron. Soc., 63 (1): 95-116

[8] Frémont M J, Malone S D. 1987. High precision Relative
locations of earthquakes at Mount St. Helens, Washington
[J] . J. Geophys. Res. 92. 10 223-10, 236

(9] JAALEDE, VRiLHE, what, SF. 1999, 3 HRE E AT

K 1997 AF BTSN 22 BF i hG B e 2 [0]. MR 2=, 21
(3): 258-265.

[10] Waldhauser F, Ellsworth W L. 2000. A double—difference
earthquake location algorithm: Method and Application to
the Northern Hayward fault[J]. Bull. Seis. Soc. Amer., 90
(6): 1353-1 368.

[11] Aki K, Lee W H K. 1976. Determination of three —
dimensional velocity anomalies under a seismic array
using Parrival times from local earthquakes. 1. A
homogeneous initial model [J]. J. Geophys. Res., 81; 4
381-4 399.

[ 12] Thurber C H. 1983. Earthquake locations and three —
dimensional crustal structure in the Coyote late area,
Central California [J]. J. Geophys. Res., 88: 8 226-8 236.

[13] XA . 1984 7R B AN B L5 BEA L () —
PRI VL)), MR BE2EAR ) 27 (2). 167-175.

[14] XUtRH, 2o, A 4% 1989, HI T H B F R A
JEFTRARIAL]. BRI BRAR, 32 (1) 46-61.

[15] Smith G P, Ekstrom G. 1996. Improve teleseismic event
location using a three—dimensional earth model[J]. Bull.
Seism. Soc. Am. 86: 788-796.

[16] Crosson RS.1976.Crustal structure modeling of earthquake
data,1,Simultaneous  least  squares  estimation  of
hypocenter and velocity parameters [J]. J.Geophys.Res.,
81: 3 036-3 046.

[17] Pavlis L G, Booker J R. 1980. The mixed discrete —
continuous  inverse problem: application to  the
simultaneous determination of earthquake hypocenters
and velocity structure[J]. J. Geophys. Res., 85. 4 801-4
810.

[18] Michael A J. 1988. Effects of three—dimensional velocity
structure on the seismicity of the 1984 Morgan Hill,
California, aftershock sequence[J]. Bull. Seism. Soc. Am.
78: 1 199-1 221.

[19] Kissling E, Ellsworth W L, Eberhard —Phillips D, et al.
1994. Initial reference models in local earthquake
tomography [J] . J. Geophys. Res. 99: 19 635-19 646.

[20] Paige C C, Saunders M A. 1982. LSQR: Sparse linear
equations and least squares problems [ J] . ACM
Transactions on Mathematical Software 8 (2) . 195-
209.

[21] SKER, ER=, 2w, 5. o E kbR R R
I HA & T BHEE R, 2002, 47 (9): 663-668.

[22] RAFE, Zopph, WAL, b E AR MR
B = 45 e AR M]. Jb R HE MR, 2005,
57-67.



