35 A
2012 4210 H

U

JOURNAL OF SEISMOLOGICAL RESEARCH

Vol. 35, No. 4
Oct. , 2012

L

RREEBEMHIRGEHBRAERNA"
HOK?, NEE, 3 0, AEXC, £ 4, T 8

(1. hEPBHEORY: HBRAIAS MR EBE, 80 A0 2300265 2. INARE MR, N7 g 250014)

BE: B MR R DI KR AU R RAER RS . TS SRR B I S BN e P
HRYGER B, S8 I ARE TR DIRRE & PR SEBRICR, DETE T AN ) I B G5 AN I7] ) R A 5 1 0 R S J3E
(R o SERRY, WAL MR R, JF5 B PR EAR,  TORIER B ) £ B LA B R

BEPES B RS BN LR IE A SR

RER: WETE; MBEEH; MBS EG MR A SN

RESES: SCHRARIRED :

0 3IF

BT RN AR R PRE R R R HMRE
WIfE B AL BERE ) FUAR 55 DO BB SR L T Sk &M (&
B4, 2007a; HMi¥¥SF, 2010), EHFHRE
R EBIEA B ARG+, MR A SEMERE RN
—FE A (&R, 2007b), MWRRKAE)E
AR PE R, R TRANEHR =K, B
Xt 3 R AR B B — A VI B R . 1R R R E AL
WE—ERBRENATANERREZ—, &
RANEMRENBARERZ —, TTRHEE N
TSR R R R E M ERLER (R
1, 2005),

MR R AR TR Y B R R, %A
BRSO E RN . ARNBEESG M E, FR
— R 0 AR R A IR L b R U IR B A
REE/NIE . — BRI, 3Bk 3 I 3 1) R
WA RERRERMER, BERATHK., A
BLERY . B B ARKMF R AR L
B, AR R 2R R E—BRA T 8
H, AELRT LA 3 A B 5 g £ 0l DA 4 S5 R 52 8 =
LRI A5 J . A R B R UL U0 o By B R
B RN AN IR 22 . TR R R A B
B A IEMSEE e AR, FR S i
FELABERATEBIARREELNFE, FHik,
BIRAERR T BB R BUL R E M IR ZE K H RAE

* IS HHEP. 2012 - 06 —02.

SEHHS: 1000 -0666(2012)04 - 0522 - 07

NERBERE B, HEER, BREMRER
HRIEH 3T (FEHESE, 2004): —RHIA P
S IBIAEERIRZEE, —RERIRE, ZR_RANK
iRz (Ktkefmk) REHEHIRE (FL&
AT o

1 BAERREAILE

RIEE T (Genetic Algorithm, fRHR GA) A&
IIRIR SCH 38 B 1 BEFN B 4R Y UK B A 3l L i AR
MITARA, B—FfraB7e RO b A 33k
REAXREREAWMIR, HEENHERER
o, NmEsERRRESNARERERE
2, T 20 4 80 AR 90 FEAATHANGE

BAEE IR A 0k Ok =R W R SR #
¥ RSB RE BB E— 1 0 Al L ARF
e, HbE R BEE—12EE, BFEAFS
BE—NRAK (ME), HERREESE—F
frep (R8I, 1997) . BEVLEA A S HEAF
e RN, A R — R, ZERRRE A 3
b, Hr e MR E B b &8 R/ T
WK, RE, N RGFBERRDNAZ, RE
T SR B Ao R R 1 8 A% RN AR S T O BT B
B, MR E, BREBIARMOFIE, XFH
HFAF E AR S BRI A () R . /MR
BFRERNERSBES S EE., KRMER 3
MESRE (FRE, Houd, 1999),

EEWE . FERHEHET RN (2012BAK19B04) Fil v [ 1152 Jay 2Rk 2 K HHRIBORTH H (XH12029) BR43BEH) -



55 430

B VKA MR L R R BN 523

2 R

SHRE AR, BRREH G W R
EREHE N EE, FIEWRMALR, 25
frf— RN B AR R AR, HmsHxtH
IR G W RAET SR E. E£EFEEEER
DI 4 /pfEoL: (1) FIAEINSERHE -G
2 MRAMERGH K Py RAMATEA, EK
WRIBE T EWE S BiLx; (2) XBR&RE
HE—NEWICRK S WITEEBERRMKIE,
EORBI SR AR RNE S BEE, FIA
BN BRI B NRAMER G Py R
TR (3) WEINGRKE A EiTx
S PAATHHEMERBAIE, ZRBIN &K
— MBS AR, FIRSEINGERRE A
BB RMAAMIR G WK Py RAIEATENL;
(4) MRRGACGRHIF P BB, WEAFFPTA
B Py AT ENL, HLFIEOLRER, B
HAskZ= R/ MG REO B A R ENLER -

fBE REEH B IRAI R4 6 HIK Pg RAME HEL
e, 2 Py PRI RPN — B HILRA Sg
-Pg RFEHEAGUN, WEHE—EHiH Sg B F
i T HATRLIE

P, -P
Ts, =P, + (S, -P,) +£—i7;—1l

(1)

3 Pg PRI ISR A G UCRAY Sg B 5
F— B Sg WBIN Z 2R KN Gl B {H
L2 4%), XEEZAGuE Sg BEIN T, #ATRIE

(P,-P,) * (a+1)

T, =T, + (2)
AR BT HREEM LR, & EF

FFTA RS 50, RSP0 e LS R

EHRBUWRMENZ, REHERERNZED 1 78

ENER T EE WRMEE, A TREEAL.
R ETRE AR N

_w lobs; - cal, | (3)
n= % sta x delta; ’

R ZE TR AN

“ (|obs, — cal, |/delta, — 9)*
”#; L@

sta — 1

KA, obs, AL i M EHHMMIER; cal, K i
AEUTTRER; sta HEWHKEEG delta, KR
HRBERSSR | N EMRRT .

3 BELHGLRE

L FRNE T R AL 7 TR PR I B 7 2 T B 9 X
MY =S M, B MR BTN 2 X 3 T
BEEMITTE, LB T 4 FEESH (K1), #
SETIARX =4 AR, BAREEEWT: D
(36.0°N, 118.0°E) NAHRIEA, LR Hi—
A—EH (F) AR, ERET A L2HEET
FAETr T, A BB AR AR IR AR BE S — 1 000. 0,
-600.0, -500.0, -400.0, -300.0, -200.0,
- 100.0, 0.0, 100.0, 200.0, 300.0, 400.0,
500.0, 600.0 i 1 000.0 km [ B VE Ry e ik 32
Sy FErdL | LA EE TARE T, R

BER AR R R K E Y - 1 000.0, -600.0, -
500.0, -400.0, -300.0, -200.0, - 100.0,
0.0, 100.0, 200.0, 300.0, 400.0, 500.0,

600. 0 A 1 000. 0 km 7 EAERHARMIZ A . XAE
BALLL (36.0°N, 118.0°E) iy, KERFILIAK
HIXAEA X (2 000 x2 000) km® 95 [ Y i
H5ERI o N R 256 R, TEEE T E, REE

o
®1 WRERHSEEER

Tab. 1 Crustal homogeneously layered velocity model
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Fig. 1 Location error distribution of 336 earthquakes
occurred in Shandong based on different
models (all the stations)
(a) J-B model; (b) IASPI91 model; (c) Teng Ji-wen

model; (d) velocity model in Southern China
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Fig.2 Location error distribution of 336 earthquakes
occurred in Shandong based on different models
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(a) J-B model; (b) IASPI91 model; (c) Teng Ji-wen
model; (d) velocity model in Southern China
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Fig. 3 Using simplex search method to get the location
error distribution of 336 earthquakes occurred in
Shandong based on velocity model in
Southern China (all the stations)
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(a) simple search method; (b) genetic algorithm
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Solution for Rapid and Accurate Earthquake Location
System and its Application

ZHAO Bing'?, LIU Xi-giang”, LI Hong?, ZHOU Yan-wen’, LI Bo’, WANG Feng’
(1. School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, Anhui, China)
(2. Earthquake Administration of Shandong Province, Jinan 250014, Shandong, China)

Abstract

We discuss the improvement ideas of earthquake location system which include screening of phase data re-
corded at stations, crustal velocity structure and initialization parameters selection of genetic algorithm, etc..
Combined with the actual recordings of Digital Virtual Seismometry Network in Shandong, we study the influ-
ence of different velocity structure models and various location methods on the earthquake location precision. The
results show that combined with selecting reasonably phase data, based on velocity model in South China, we
could rapidly get the higher precision earthquake basic parameters with data recorded by less station using genetic
algorithm.

Key words: genetic algorithm; velocity structure; initial parameter; earthquake automatic location



