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Abstract

Abstract

China coastal areas have the potential tsunami risk. Although Bohai Sea
and Yellow Sea have the lower tsunami risk, East Sea and South Sea in China
have the tsunamigenic conditions, which also had been suffered by the
tsunami attack. Therefore, it is imminent to construct China tsunami disaster
mitigation system. And researches of tsunami numerical simulation, warning
system, hazard analysis must be implemented urgently. The tsunami
numerical models have been developed precisely and disaster mitigation
systems have been established in many countries, such as in USA and Japan,
and lots of works have been done in the tsunami hazard analysis. In China, it

is still in the preliminary stage.

Firstly, global tsunami distributions are summarized in this paper. Based
on GIS, the map of world historic tsunami distribution is given. The program
is developed to simulate tsunami initial displacement field. Taken the 1960
Chile tsunami as an example, Coulomb software is deployed for verifying

whether it can be as the tool of calculating tsunami initial displacements.

Secondly, compared with Boussinesq equations, the linear shallow water
equations are selected as governing equation of trans-oceanic tsunami
propagation. Based finite difference method, trans-oceanic tsunami numerical
model is also developed by FORTRAN languages. Taken 1960 Chile tsunami
and 2004 Sumatra tsunami as examples, those events are used to verify this

model’s correctness.

Thirdly, the governing equation of near-field tsunami, nonlinear
shallow water equations, is solved by finite difference method and the
near-field tsunami numerical model is developed by FORTRAN languages.
To verify this model’s correctness, it is taken the tsunami which generated at
Taiwan southern sea area in 2006 as an example. By applying this model,

scenario tsunami in near Ryukyu Islands is simulated. Then the calculating
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results are analyzed to confirm how the effects about this tsunami to eastern

coastal regions of China.

Fourthly, the necessity and urgency of China tsunami hazard analysis
are described. Utilizing a deterministic method, from views of the slope of
coastal seabed and the shape of coastline, the extent of earthquake tsunami

hazard in China coastal areas is evaluated.

Finally, following the similarity to the seismic hazard analysis method,
the definition and method of probabilistic tsunami hazard analysis are given.
Based on historic run-up data, the exceeding probability and return period of

run-up in China Pearl River Delta are given.

The models of trans-oceanic and near-field tsunami developed by this
paper, and the works of China earthquake tsunami hazard analysis done by
this paper can provide technical supports on constructing China tsunami
disaster mitigation system and studying tsunami further. Those research
results can also provide theoretical references on developing marine resources,
protecting marine environment, and planning great engineering and facility in

China coastal regions.

Key words: Tsunami; Numerical simulation; Numerical model; Finite

difference method; Hazard analysis
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WEWR, AR AE AT S R O,

5 W P 2R 8 I A 9T 7 1A% LA Dl

HAS . 19334 H A = Fliignit i 830002 ASET, HARBUM Hkn K T
ORI BN, 194 14F HARS T (IMAD SEWID 7 T 0l 1% R 4t
HAr, — L ar 7 e AN P Ik 25 0y, 20 ALBE. e &
W KBRS #R ph8E. 19934E7H12H, HAKA T7.8% M Kb, %
DL Ay A8 1 5% 2B i 340 Bt 52 BRI K0 20, 38 230 N AL T B
ANSE (R 2 T 22 I W T 2R 8 TRV RE T BT B, A R R U e A I R A
Lo TRIMATFF IR IHE T K00 AR AR (FOB — Al 72 R 4010 1%
W U 2 296, 45 b o 00 0 BT e R A P PR BB TR 3R 4 A B ik
T IR T RN PR 4y e R GE —BAr . 19994F, KA (1 BUE A
F B 0R TR RGE, FEAG A o€ B PG F0UHR , BT K0 8 i 5 T il 38138 f
[FL) LTIt 388 s T o A CR M) H B S T Wi 30 732 R A2 5 3 23 e A 4 L
T R

K E . 19464 Fi B B IREwi 22 o 1 S ORI R 2 0, 9 R BUR T 46 25 )
HESTHFUN TS RS . 19494, 7R BCRMHT M RN &, Hd 7 “HE
B ARG, HM SR T BB o % R GEAE 19604 3 H) KW
FI 19644 56 [ B 7 157 i e v, k9 e 52 2 b DX 036 7 1 Ak e
19644 Bl f i 52 2 = i H2 51 A gl TP 2815 17 KA Bl hr
I, SEEAE19654F J3 3 1 [ Bl il WU R GeWt o8- R, H AR dT R
KIERIMAN T EZRG, WORFEREA N —2b3E, Wi, mMEEK,
RV B — S G E K ORI v 25, DL BRI 2 i 5526
ANEFIHLX, FETR R R E o E19924E4 TN FIAR Je WL RE 2
55 [k — 20 O\ VR B 3T g 1 53 FIRE W ) 55 5 19974 T 45 ) A0 VAl 7% MR Wik
R, FF s AR N () S AL 08 TAE, @2 T 0N 52 09 X 3802 22 410 (Center
for the Tsunami Inundation Mapping Efforts, TIME), 4 'S 2UR% F1 K 11 5t
Rt R 2 % % RIPY . fE ANTHMPI— 387>, NOAA ) A VE I 3R
55525 % (PMEL) 3K jiti 7 DART(Deep-ocean Assessment and Reporting of
Tsunamis) il H , 7EUTHEE L T I sY, X5 35& [ W A2 BEAT 52 B i TR
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WoE 2w

W, [RGB R AT I R . HoAT, EEAA 2T L, R
Y W Y08 O R P A — BT S T g, W R P R S B FS
JE VT WAL 2R 298 R S W) TR B R 0 BT R e, () I BB A% SEEAH S 52 110 3l
AL AL, 20 B o TV vh0a (1) 2 S 1) H 000 5 67 0 R R AR (E ) ] e |
AT W P b o 0 SRR e AR TR DX 3R R 3 RE R AT A W i i s A
WS, 558 2 X AR O [ DX 8 AT I 3 Y s 5 T 4 5 2 SR AT 16 A0 T TR
LT S 2 A1, ) 00 00 8 A O 4 R A B BEAS AT i X B
WEWN 22 J5 5% [ IO 05 1 IR IR 00 R TR 2R A 1 s B, A Al S [ B RS
Hb 5T 1 SR (USGS) S NOAAGAE, IIAS0Z AN Bl 28 2 i (19 4 BROU I 21 48 1
H (GEOSS).

HABE R MR Wil ul U R4 7 T 19520 /U Initgwl LIS , B4
AN Sy bt s HEEOINN A A B ERTIS RI e  T SR L RS AR
Wy o LR e AR Hb DX IR T2 2R 48 e i IS oy (TWC) AR 2 ik}
ot Hu R A BE S I M RE S 2, A DT SR SN [ T L Y S TS L
KA RWBIBHEEWEIT . 45 P EE B 57 IE AR3000km LA P I, 32 22 L 7E 5 M
DTN PV AE B, MBI K T3000km, bl P ALy AT TV A
Ko TR PV T 2 [A) I R 326 381 P B0 R [X 48 5 S BE Ly, FF A 3R X
AH . )5 e o 25 T8 3R] 2 1 P /6 T 52 17 19644 ] 17 W ikl J5 T 19654F 4
ST WU UE R, RO T PR TS A A B, 38 1 8 R R
Bl 3K B RE B 3l R 3 Y ) L 0w U 00 ¢t R RN RN 1) A AR . e 2
T T T 2R G gt A L R O, R ORI 7K s D SO A i T R
AT, PN TR RR TBCE AR R P A% LA A P R AL o XTIV R A LUILAR AL
(1) 132 R 3 TR 2R S BE A5 S S I A B R A, Re s P At L Y
TS L, FERELEAE A A P AR A7 A S Kt DL E— 25 0 i b Y 7ok
) G2 5 (1) FH 4 W00 3y 2 Rl 1) s vh R O P R B B AR R i, Hrh—AS
I 28 5E K

TR W B BRI I & 7 T 4% B I o

BEAE VML AR I A 2, OC T Wi BB DL 11 7 2 o s %, 4t
SRR Bk B 2 . H T, 3% 1 SR KA HE ) 32 A R A
i Je 24 MOST (Method Of Splitting Tsunami), 0 BAH] Sk i1 50
Wt %o B S0 b s AR JE T . SR P AR DX RT A B 7 2 ) S i %)
COMCOT (Cornell Multi-grid Coupled Tsunami Model) & i £% /R K 2t il
(s ity A AL B 1R, TUNAMIR S H A A A6 K2 WE R R i, AR
JE RS F AR i AKOT RE, R AT PR 22 2030, DL R B p A, Sk
5 S Br  A R) — SR A LR, DL AH Y 1 — 28K B ) 22 525, R
TESR R R R AE 25T ml LSRR 190 A5 4, I BRSORS 1 Hb BT FOLIE Wl 14 5
F RN I S L X VYR Kb o LA, 5 18 W S I Boussinesq S 284 5 ##
SRR 1) T 2 P T0URN AR I 1) A e A W) 20 iR, BEAS IR K241
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CULWAVE ( Cornell University Long and Intermediate Wave Modeling
Package) Fl {437 FU K 24 [P FUNWAVE UL 48 R HEAT — 26 U0 % A= 1l 1) B0l
T,

5 U 56 B 1 3 AT AR 77 18T 4% TR A 0 2

HA SEEAE EE2S 80 EAAHLIT 4G Wi & [ VE > HrfwE 5T, Rikitake
5 Aida 5 H AR 2> B 8 MV AEIEON D, SRR IR e i 7 5
DAL T AR I T 52 30 R 2 o 1 4R B R P Annaka 55 Satake %%
A oL T A ) 7 V0 SR A T AV PR U O T b e OB s L A R O R £
KAWL U0 R R 20 R 2 SR A — b e PR ik, SRR
BB, VA T AV g 2 i DX 0 s [ R0 A8 28 30 0 Y s B DV i 1 [
[49)641, - Amos Salamon 5 Thomas Rockwell 453 T 17 52 ¥l Ko $ i 540 4%
ARVEAG T AR 1 rp it DX (IR f B E BT Watts 36T S84 R B U7 V6
P Hb DX 7 3 RS R AT TSR M TN B M A R R G AR Ik
B, GIS WITURIZHT I T3 08 A6 B PR 70 A v, Yok o il v ol 35 1) B it
KB B PIPHPS) - Geist 55 Parsons AR A (14 54 45 7RSSR M R £ 16 2 4 A7
(K18 SCAARAE T, 23 iR P s il S S5 R B 05k, T it ol B e
EA, 2o T 375 8RR KRB (Acapuleo) Hb X RS [ 4 357 I oty o
(Cascadia) Hiy DX [R1HEWH 9 F M e, 48t R A B e 20 B i 5T 1) £ R g
FE IR K- iy XM 72 5 A 4 0w LA 5 LA K RIS M 000 ik e 9 I )
A7 R IX P A RO,

1.4 AR EERRLEEDLH

ST HUE A HARAE WO BT S 0 B, AR S TAE LB A
W ) BB 2 TR b o 8 50 e R YA 1 4 BR A 3 155 00 A %t 5 g o vl
Gy, R AH ¢ S BB (W) AR A7 A5 375 AR5 R R I AT 0 i A% 1
JF 3 53 S I R T 3 M AR R A, I 43 Il SR FH ARAG n LA ik B I
RS 00 L A P REORS 0 525 42 SRR A o M U7 3 e M R VA R R
Y 25 H DX TRD I 5 G 1 5 5 I 4 AR 36 ek YWl e 6 2 0 B 1 o S B g v
FoT 07 s T B, PEAL T T R VT = A O M X R TR S R . %
HEanF -

BREHRER. WA 7RSS S ARSI TENES: WMENAT
JEW AH DGR s g U AIE ST 1 [ S AN DT s R B A T ARSI
TR S .

B BN MR R WA B A T AR U
WEUR oA, BEAT T DT SRR B (0 GE s B AL R AR I TG A RS
Yy, SeHbATWT ZE S E, TR =R SRR R, iR ik E K
H AR 720 1960452 R ui 7F 4 5451, H Coulomb# A4 [7] i 1
THE, XL E S AL, T BT T R IR e S el e, AW e a2

- 10 -



WoE 2w

15 0] CLR A Wi ) 46 3 A7 A% 1 BUE v 5

=FENBEEWBEEI . i Boussinesq /7 FE A K 77 FE,
6 5 5 1E R AR SCHIF ST AL 5 10 32 06 5 R s SR 5 K H A R 22 o v g i A
TR, Wi 7RI S AR T4, B T R AL Fortran il S ALACAY
s EHX19604F 3 FI Wi F120044F 75 112 I i it 48 24 5400 AT B (e B,
T 45 I 5ENOAARINGDCI V57 45 AT XL, 20 A7 B F R A R i v h 5
HER T

BB VY F5 A 3 37 v N B AR T o RS2 A 41 T AT 3 it i B A T 4 o
FE—AE LMV K 7 e s SR A B 25 9376 0 Al IX AN 7 FE R & T, 1 vH 5
%At s I 20064F 12 H 26 H i A 7E 6 ¥ B 350 b 3ok (10 i i A kg S 490 b AT £l
T, B4 IR S IR g5 R BEAT XL, AT B E A e PR s B
T 1960%F B4 ) I Wiy 78 B BR A B B T v 3 B, 20 e 0 vh 6] R S0 it b
DX A R )

B HEE B M R AR G B BT o [ R T R [ R W A S 4 My
TAER LA TIVE s SR — P e kA vk, s PR R VP 9 3R 1 i
S 2 T DX 110 1 R T Y e G R T s Al S R S B o BT 1) T VR L, 45
HENE 23 U WO A6 B 2 20 T 1 S, i H M 6 1 T S B MR A AT 1 T s B
Ja, TP, VRN T B E BRYT = A P DX IR 1 R

BARBENGEGESREE. D4 TAW TN F—P TIERE T &
%,
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o S o T ) DGO
FE HWREEBWERHEMNBUBGTE

2.1 3l

W 42 T B R AT 23 Ol e e L ARIEUE OF AN ™ 4% 8 R
WEON D o R VSRR . RN A o ph T R AL
R, R A SCRIF ST B b 5T H = i, 5 S0 FLA D0 B (1)
Wi ST 1 52 O

TSR P O AR AT T BT UR K R B BT LT 250X, O PR A K
e o M CACZE RO UEUR BORE, MR PR HEON ,  FLMTR A AR X KR JE — K
T°200m,  FEAEPE IR (170 IR T B I KR B — R T 1000m. AT HIURE K
AR PEIEON, MR RN T R IR6.59: FRAERRAE L INT. S L
R, DUIRTRE IO YA

AR (R AR G R TR RO PR A BR OCFE A A, S SR g s
et ol, 2T H P S B R4, iYL ENGDC (National Geophysical Data
Center) e fit (1) 4 35k 77 S R 20die 14, 2 LR L 5 g Sl 0 AT 181 5 8% e o)
e MR B MU L Iy BEAT BUE AU B, 052 W 2 S8, fEe A @& v
SOTER, AR5 T I v R A S, is Ml Fortran 775, H
o 5 R o B o 1L B 19604F 2 Ml /5 D 5491 BEAT 4] 46 3 B4 78 1 B A
WS, I M Coulomb® A [A] N AE VAL, K P O S RBEAT XS EE, 70
B A 55 i O B RE e R E R R L5 mT R W A ) DL A Tl AT 4 T
IERDREAINEQI-Ra

22 ERRERST
22.1 &rkigmrED

IR KVE A I KA, 42 ER90 % (I JEE K S A AE K, A
BEIP VRV A R K FE 2 R IX o BT 13002 AR id 3, 4
F14T NBE T AR, Wil A2 B 55

PER VAP R K FE 2 R IX A B B, SRR
MR EIREJE PO . FSEA R HA Bl i, Higehn—
TEHBES BLAYE—Fr D TR SEE PGl o X DL FHe b
R R IX o b3 M X B S 7 WA AP Vi R BRI, D s ki
X AR AR 302 RIS PRI, S ST 2 Nk,

TE19004F ~20004F A A= [P HEm R g vt v, RSP R AT IR,
20 AT A ERIER 75 %, 110k (12 %), KPEFH9I1IR (10 %) , B
FEAE33Ik (3%) » WLIEI2-1. HAURBARMPEIEEE, 20044512 H26 H #1 K
AT A ERE ORI — IR K . R KGR A RO AR — IR R S AR
PEIFON ,  BE 1O AR — OB K
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B RN KRR T

A

5%
E2-1 1900~20004F £ kit 5B i W & 4 0 T i B

222 tREmHHH

Fo M R IFUN T B = AN F, VA R T 9 B g s R0 43 b vp i — =7
IR HE b R Y A B A X 3N A, DR IR 2 Ok AR AR IR S X

1. IRV PEHLRE A

T A R B TS BRI o, 4 ER80 % VR I HLRE . 90 %6 [ T Y5 M 5 N
JUT T A BRI H 2 BB AR Fh Tt o | Ty AR AR ety E B B 1) B2 fie
A e AR LV 2 3 B R 6~ 8RR, SR VA I L AR L, B
FOREWR = A2, S R R S AT B 2 (R Y

IR T3 H RE AT e P VAR e 1) SE W B e AR b 1y Sy, T R T VR IR
6866m (1) Fib & JE 4 F17973m 1) & FIHEE o AT AR BARE oy & A2 1L VF 2 K
Hdr, 17464F10 H28 HAEM G K AEZUE AXIE I HLRE , HILMEN, MBS
REWH I B 18000 N [IFET s 196045 H22 H & R A& A29.0 58, 5D K ikt
W T RS R AN G B B 58 PN 3 i R A, i ELGE AP X6
(g SE A S R AS 3 b K IS 3R . 19794612 A 12H, 5)BR £ /R &4 117.9
E, WG AN, HhRE S S 600 AFET .

VU RSP 1 Ay A T A B [ D ST AR A o () My, 9 1%t B BT
BRI : T B R-534~10542m, H AW VA IFE10554m, b H T 44
WEVHIR11022m;  IX L6 1 B (P BRBR A o vy, AR BERROR,  BE A o 284 1) R
mRA, AWM ENRE R E K. EIXAHUEN, 19524E 11 H4H T
SFER 824, 189646 - 15 H F119334E3 H2H KA T HA =i 7.6.
8.5 M=, 195243 H4H HA 1834, SIS lEnl, &=
Bl AR, 3 Y R U LA FE RN B4 BB T BeAh, fEHASCRIIX R
R, AR R, TREK A B S AR A AR ik RN AN S 1 R AR

2. il — Iy A R A

P2 A R R AR A, R M B A v O L R R 2,
B2 5 FHE W 145 A o R 28 28 IO K P8 R, AR 1Y ) T VA R R R o
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5084m, 17554F 111 H £E4 %5 4" BT A R AR U ONIX S O 52, G A
RO 86 7 NFET o ST FH g 3 A5 1 BN LSRR, I IR X 3058m,
196352 H2 H , R — /NS 1A T i 1l i 3 200 o B EAR D R
WEOH, X RIR I IV R AR I8 TR . JLAR ARG IR IA 52 14m, 1% Hh
MR, Wes kT i .

223 HEHERIT

[R] pAy 71 25 2 6F 77 S v 0 Ao 4 v AR OISR g0 1 P 4
KA FUE R — WA, 22 SR H R R — YR CRIUE T
NOAA).

R2-1 BEREREXNER TR

B% WO FET
i 8] o3 € VIR Hh m | AE R
K) m | (N)
1908-12-28 | = KA B 7.5 RAFm 12 | 85926
2 PEVEH B

S, 05 1152 N, 3 R R 4917
1933-03-02 | = ki i 8.3 HZIK;Z%@ 29 | 3008 | Mk, 1RI5% 2346 ¥, ANV
7 5 7303 fi%, BEHR 910 f

1946-04-01 | [ By FH B 7.5 HECREES | 35 150 | #i%k 2500 /i€ 7T

B i 3k 25 | 10000 | #i%k 5.5 10T

R 9 100 | #i%k 7500 Ji£ T

2 F R HAWEE 1 T2 Es
1960-05-22 | /K ith 4k W ¥ | 8.5 MaE, 2 2w R g

I H A %1 1 8.1 200 | %, 15 ANERWH, X
A TR 2 7000 £ 77
*I
Rl B A 1) S 7 87 0 v N
1964-03-28 | 8.5 o 30 130 | $1k4 5.4 123
P . ) 5.4 10370
B i
N, TR THEAHEIE 17 HAZ
1976-08-16 | 4 # 75 8 5 8000
i 1 . kN 4000 1
[y
1983-05-26 ;‘f KH R 7.7 H A P8 g 5 8 101 | 52 1300 &, WA 700 f5%
1 3 ‘
1992-09-01 | Je /R 7 Je R 1| 268 F?J;AH’J 800 ZIRPEE
ERIRP)
10921912 Bl JE 7 68 B JE 75 25 | 2347 BB 300 ki,
I 5 ' B B BT MR ORI X
H A dt i 18
1993-07-12 7.8 LY 30.5 | 146
4 B IS Vit
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B Jg UL A AT, 1
Y 600 R, DU 250
1994-06-03 | 7 61 Tk | 6 | . H | 60 | 172 ziii L. Uik
e 5 B
Ay % ‘
10080717 :Lﬁ ﬁ; Lo | mEma || AT R
R M T X Wl 7%

AT 2004 4 12 F 26 H =BT ENJE 95T 12 B 08 60 g (1) R0l 2 i sl DLR 2 2K e ™
B —REEW, Z 9.0, BRIRE 35 K, W 30 T AT, Lk

ALK TG,
F 22 R FEWIAEEH— R

T AB(N) i (8] 0 Hh
40000 1782 M
36500 1883 TR i
30000 1707 H A 7R g 18 - 7 ¥ T
26360 1896 H A = Fif:
25674 1868 BA L E
15030 1792 T B B 74 e
13486 1771 TRBRAE B
8000 1976 [
5233 1703 H A8 &
5000 1605 H AN F i 18
5000 1611 H A = i
3800 1746 FhE ) H
3620 1899 E Je HF I8 i
3000 1692 7
3000 1854 EENF3E
3000 1933 H A = Fif:
2243 1674 EN JE PE ik i
2182 1998 A B JL A T
2144 1923 H A AR g 18
2000 1570 =l
1997 1946 EENF3E
1700 1766 H A = Fif:
119 1964 5 1] B 7 17

FE: (DRI AN 2004 5 JE 95T 12 R , SET- A %L 3000005 (2)Hd R AE ik

Jihb, B AN SE R TT R T I SR gE v AT, i B R
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1. NTLI$s !

NTL (Novosibirsk Tsunami Laboratory), 1 /5 1H A Ve sL 5 =, &
SRR B VAR R M 43 B VT 5T 025 S B ER P B 9T B HL A i — AN SR G =
KIS T s SR AL A fO 5T, o ad ELE R HE T 3N R 2R R A
AL FE AR FEEH 7 S B4l PE - (Historical Tsunami Databases for the Pacific,
HTDB/PAC). K VG yE#EWN [7 52 #5045 PE (Historical Tsunami Databases for the
Atlantic, HTDB/At1) #H iR W 77 52 248 2 (Historical Tsunami Databases
for the Mediterranean, HTDB/Med).

(1) HTDB/PAC, %% B35 K LE7E NS Je T 474 2 H 1 4 111K
VR I CNEEi65° )b £ 65° S AR 80° H TH 45000 K £)1490
R S R R AR S 40, PRI SRR 77 A2 (1) DR £ 8000 Y i ¥ Y T vy A1)
S TE R 2 R e A0SR B e e L AR AT S USRI R IR H ok (KR
6300/ = A1) .

(2) HTDB/Atl, %04 7 A4 A A2 E A JEHT604F 2 H Fi 4 1k 1) K v
PR HX ORI Ai60° 2 A4 72° KX PE 4 100° 2] 4 £:30°) K£92601K T
SRR A S H . DL K PR A R 7 A (1) Y T e AR N B P R
ALK

(3) HTDB/Med, % %48 B AL 46 K A AE A JCHIT16284F 2 H i A 111
b e X CNIBZE30° )b 4i48° K T2 10° 8] K 4042°) KZ)550
IR 7 SRR R JE A 2 500 DA S b 3K B g i 7= 24 110 e T TS s 000 s - 00 300 21
[PV i 20 55 o

2. NGDCI$H 7!

NGDC (National Geophysical Data Center), & 5 Bk B £ His o0,
HE T REEKEFES KA H )R (National Oceanic & Atmospheric
Administration, NOAA), T EHEALMEAEML T2, HUERDFE 22 L b A k2,
H Hiu Py 2 ] At sk ) 2 2 Je oK )11 22 05 T A 2.

ORI Bk i s A, N ARAEE: (1) A JTHI20004F
B H AR BIEEAE S RTOVE . Horbife Ao th il dh X 1 pr 7 2
B R 292400558 A (2)  FH X LEIEWH A7 AR 1K) DK 2990004 15 i 1
TRIE S 4l 5%

b R A AR LR WU R AR ) M S iR PR AR R
Rl Wi M R R g B IR s IS RS e diE . N 26T I 4 2k
T WU IC E el sk N A AHE: TeE = A ). B2, Hb . &4
B EMEUR IR BE B . B KIR A BONME KRR B . N BB T R 0 =4
NI R

AR HINGDCHEAE ) A Bk g s e B 22, 5 THUEE B RS, &
WS s A B o B 2-2 4R i i R AR R 2 2 P, [ P EROK
TR . EI2-3R i i 2B ME 2R 23 J2 Py, (6RO 3 B R A 1)
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R

SN S [ 1777 /775
Sl =

25%~—50%
50

\ F : 0-~25% ]
SN e =

E2-3 AAEBRSRMERRHLEWRSHE

23 ¥R EIHITE

BT 3R R AR B R R — MR R b o R, AT B8 R A AE J LR Al
Z W, R, A DU s K R TR ) s B R A B A B, I I
SR A . B 2 Ia L B R TR R AR R A A R IR 2%
23.1 WESHHE
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HP B0 R R TRR S AR AT AR L 2E 8 S
e EEEFE}E}hRh—

Wt 2= 2 £ R o 53 P BRSO«

1. 77 50 W b 5 R ) 2 KR 2% Hb RE 1R BT 2 2 B o T BB RE A AT
TAES ORI REM IS Hg5ie, HESI R,

20 T T e M5, nf AR A e W =S5, ASCRHHA
[ETH AR AL, DLHUE R R M) TH W Z K L) %6 (W)
S s R B (n) CLE2-4).

Log L=0.5M —1.9 (2-3-1)
Log W =0.5M —2.2 (2-3-2)
Log u=0.5M —3.2 (2-3-3)

E2-4 BiESHTEE

2E W] A1 5 R P A B T 1 i Ve B R 2 A [n) AR 2, TR AR RN B A D)
M P 5% Y5 ML 1> 3 72 o
232 HEAFEER

EWTE B EiE sy, AR T =M ik

1.RNGCHNF ¥

RNGCHN /& i Kurt L. FeiglflEmmeline Dupré 3t [7] F & 1) v 5 W7 )2 A7
B2 — . FEA P 2 Okada T 198 54F 48 H IR 7E & [ [] 42k 114 3
A R XU A YA A 7 PU R 3 R HIFORTRAN 77414,
WIS RHCESTWE H kA - H R mE, B — M
MatlabZs 5 R 78 O o BEAFETF I EIA S B HG: W2 A0S (2. 4iED) .
WREE. K. wi g, B, WM. W (A=) WA e Bt
W EAL RS, By R ASCITEE A% X ) 51 36 B — 1JE il % =R e 2l e 2.
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B RN KRR T

PP s AT B 2 28 T UNIX#AE R ISUN (B{HP. DEC) TAFuk. 1%
P OBt A 2 Je= B R, AWk 8 2 . R TR, 2
HEZ S RAR T, W b BA T A T4 m R0l & 7 153k
(P, E B SRR P T S g A e dEsbE . A, ZETFEWE
A SRR ERE T, LR R %R HAEESUN (B{HP. DEC)
TAEWS Bigfr, ZER&H. NEEZ MM E, JoEBoer s, 5k
Hiit

2.Coulomb#k 4
Coulomb &t TF 5K 2 A0 # 55 I g A8 1) T8 ) k22—, % 4 1 Shinji
Todaf1Ross Stein}: [i] 7%, SCES (Southern California Earthquake Center)
PR BT B AR AT S W 2R . RO Ol L A kT
gk CHs4i) SR KIFFSAE . Ny NAR, FrA vl 50 iS22 78 % 1) 8] 4 1)
SRR A% E] o B IR A R B 2 Okada T 19924F 4 H (1K) Uk A7 4 28 312
FCrouch & Starfield 1~ 19834F 42 Hh (¥)12 7 ¢ 5 FE% . 3.0 LR 1A Rt AR L g AE
Mac R FNTHE ML 11T, K 2007453 H KA T X% R 41217 1 Coulomb
3.0 GRS 5 1] PLEEMacintosh OSX, Windows PC, or UNIX =F 4~ ] [£]
BAEIREE T isAT, AR A B B8V T Jian Linfl1Volkan Sevilgen, £ %% % B
77 AU.S. Office of Foreign Assistance. ZK/FHEAEJEACIS, K H Matlabifi &5
G, I HAWSR AR L 8. RN LOBIBLAE 3.0, 24 KA1y
R O R LA B A gz g BT 0eILTOTITOSIOST
BOAEAFEK
® ijiidi T Matlab 7.XL L ERA, JF HRATEEL B TR, 4R
A 14 5 2 23305 K Matlab B2 1) 22 B R

® /0600X40077 A1 WA, @B 1028 X 76877 #E 4 1 i 7R
At o

® fyMicrosoft Excel (Ht:Lbfiy i SR H Exceldt ) BiH Zedéfig
% B I A 43 B A% X (tab-delimited) 3403 SC A4 1R 4 Ao

® HEFE {1 H Google Earth# {1, X4 A L8 I JE VT 5 45 B nf e % 8 A T
JEos, AR EIME S, KM,

5 WA IR Coulomb B A SCRF & 2h W16 5 B s AN S, 324 5
FF BN EE ST, 1 B 5T O I 245 S R AR B LA R
R HE A, R IR B SCEEE W] BLAE Google EarthPAEE 1 2 7s o X FEAT
F SN, BB A SNl s em, H B A & W= 24
AR PR R A3 21 TR AN s W A ok S 85 R, IBEAN AT LLP 1 W, 38 A B
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v, —— R B TT dS 1355 R S5 K07 17 1R 9 £ 4% 5%
ulj (uik’ uil) —AFEHIAE (51’52953) E/‘JJ (k, D 7?:TraE/‘Jjjﬁz(xwx2’x3)
Kb 7 A 1T 1R A A 4
& (& &) —IMEMR(E.8,,&) ARy
VoW B o0 il S T 2 E 1) Cstrike-slip)
(U, RS W 28 (dip-slip) FIU . RIEAT LA

(G h
H U, 51 467 = O
ui_yuljz{(a—é+a§1)s1ne (a§3+8§1)c039}d5 (2-3-5)

MU 5 AL H

2 3 2 3
u, = pU | QM Gin 20— (P O 0520 |ds (2-3-6)
208, 04 0, 0¢,
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27’22 sin & +2r2 cosd
R(R+r,-¢) R
—2sinf [2x;(g, cos & — g, 5in ) + ¢,(g, + X, sin F)]

Q(Q+q;+¢)
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Uy :1(2]_;[0059[11'1(124-7'3 —§)+(1+3tan2 9)11’1(Q+q3 +§)

—3tan&secdIn(Q+x, +§3)]+W+25in0(% +Xx,8in0)

2r,%cos@  4q,x,sin* 0—2(q, +x,sin0)(x, + ¢, sinH)
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k——QYE ¢, =0 T1fi L1145 &

E—Hrik, DLIE2-6

FEAS TR TT ) BT S RS IS s A AL B

TEIVER KU(E,E,, &) W B AR SO e R0 T W J2 1T e DY ASE A, 29
B HTE YA A A, o3 vk SOX DYUANE R S IE O R I &,
Ja AT &I AR N B A R .
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-25-



T R M Jm TR ) 2 S I 2 18 S

36 max: 9.424m

-37

|
e
=]

1
[
=

1
.
=

Latitude
=

1
-
(]

|
.
w

min:-5.283m

283 284 285 28 287 288 289
Longitude

[E2-9 Fortranf2 Fit B4 R—1960F B R iB R AR BIH _H T &

Z(m)

WAl

ok sk

.|ﬂ'n b

/

T | I I |
283 zalu 285 286 287 288 289
Longitude

[E12-10 Fortran#2 Fr it B 45 R —19604F & #:8 WR #1414 (A1 7% 37 5 % 18 75 = N T &

- 26 -



o MRS IR RS T 5

Z(m)

S T~

36 37 38 39 40 41 42 43 44 45
Latitnde

El2-11 Fortrani2 [F i+ B 45 R—19605F & F i R K1 45 L 5 17 F B £ 1577 =) {1 =]
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w o i O ER 2R FE RN BEAR KRR, ws vy i) N 8 RN A5 5 ) L Rl

P, RMHWERY-AR, PARME A S (f =2wsing, oIk A}
%) .
322 4Rk ARE

e MR /K 7 FE H A2 W R E A b I — BB, R R T
TTREM L Ry, AN RGN AL 7R L AR b R e i, A5 S
HBR AL SRR BRI ), fEBRARAR T, AIRIRA:

_31-



on, 1 {%+E(Ncos6)}:0 (3-2-4)
Ot Rcos@| o4 00

oM gh 0On

R - Lo A 3-2-5
ot Rcosf oA N ( )

a_N+g_ha_’7 —_ (3-2-6)
ot R 00

o, p BEKIH EIE AL, BRI, g E I, 6.
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n(i) = ae (5-4-7)
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