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Abstract: The seismogenic tsunami is a type of sea wave directly caused by uplifting and subsiding
of the ocean floor. It generally has substantial destructive power and can create severe damages to
lives. Tsunami studies are important in the field of disaster prevention, particularly in tsunami
discrimination and sea—quake disaster evaluation.

Chinese scholars conducted studies in this field mainly after the 2004 Indonesia tsunami. In
the South China Sea, the huge possibility of seismic tsunami occurrence has become a significant
issue. The coastal area of East China Sea is the most economically developed and densely popula-
ted region of the country; a tsunami occurrence in this area would be catastrophic. No numerical
simulation for tsunamis has been conducted for the East China Sea; therefore, research on the
characteristics of potential tsunamis in this area is crucial for tsunami identification and disaster
assessment.

Such tsunami research for the East China Sea region is the focus of this paper. The geological
background of seismic activity history, spatial —temporal tsunami distribution characteristics, po-
tential source area of Okinawa Trough, and occurrence possibility of earthquakes and tsunamis in

the East China Sea formed the basis for discussion, in addition to identification and scope of po-
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tential tsunamis.

By using numerical simulation methods, we assumed five focal points in the Okinawa
Trough, and we set six seismic tsunami experience parameters for 6. 0—9. 0 magnitude as the ini-
tial conditions. We thoroughly examined 30 earthquake examples that could generate tsunamis,
analyzed the tsunami dissemination process in the East China Sea, and discussed the possibility of
a tsunami disaster in the coastal areas of Shanghai in detail.

The results show that at different source points with the same magnitude, the initial tsunami
wave height is same; thus, the earthquakes with magnitudes less than 8. 0 had a negligible effect
on Shanghai. For those with magnitude 8. 0, only the source point at the northernmost region of
Okinawa Trough had an obviously impact. Almost all of the earthquakes with magnitudes of 8.5
and 9.0 had a significant influence on the coastal areas of Shanghai, with the largest potential
wave height reaching 3. 9 m.

The analysis results were and combined with water level changes recorded by a tsunami in-
strument to estimate the tsunami disaster occurrence potential. Because tide is a major factor in
daily water level changes, we predicted the tide at the monitoring points with the numerical simu-
lation methods. The results strongly correlated with the observation data. We considered the wa-
ter level changes at the monitoring points caused by the Okinawa Trough magnitude 8. 5 earth-

quake occurring at the northernmost point and the tidal prediction results of the entire day to de-

termine the post—shock theoretical value of the water level at various times.

The results show that the East China Sea is highly susceptible to a seismic tsunami, the Oki-

nawa Trough is a potential risk source area for Shanghai, and the influence from northern section

of the trough is greater than that from the southern section.

Key words: Seismic tsunami; Numerical simulation; The continental shelf

0 5%

AT oy B A 8k T 2 R SR D R B AR,
FAREHARPE X, BPEAEHiCREL
FE 25 JLRT 2000 4F 75 g W 449 AR T 3% 0 (6 B O 2 b
XM, 2004 4 12 A 26 HERITEBSRET K
R IR TE KRG, SR TEEERRETIL
MEFBHEASGE 30 7L TR RMER
HASALET FER T+ A A LML . XK
Hg5RT2MAB U XA EARNTZXE,
A0 75 iy Sy AR K E L, LA E R A
BAHSHFXERER.

TR EREEXAEA RSN SN R ERT
L5, T —BIGTIE A R R, LR 2L
W R R T W A AR R L H R R E /M
B R ER A 1 AR B A A R AR & R E
i EHARXTEWRICRY . 85 2004 £
RGP E TR T WO i T AR Bk
P EBSEENAREFEEWMRERERE,H
H RS X & 2R Ve O B T REME B KL MBI R E
SR T BB HL B K, B R 4 2 3 B 5E B AU

T 1 T X3 T 1 XoF 7R 7 X S8 W ) BF T B A 2D, 3k
ZHARRHK T, ERRBHEHXERERF
BRIEN D BRFEN X5 R LB, — B
BIEWREERAERE ., AXUREEREHAE
BENRENTR, UBRERLD BT R EWER
g KRl 2 73 A2, 3T T 78 b 3t X T BB 3 AR A9 K
& BT FE X HE 3 3 E B9 B R B IR R 2 BUR B 4
M.

1 BREHRAZE

WRIERTABIRS AR T bR R, h i
BRENAREEEREX . R E™ &N FE AR
FE E IR AR WG W 7 SR Z BT R BAR #8500 km 2/ Y BE
B DA T L I A K R R [ e 3 KR O
MAERZES, EHERBNERERAER.

FEXFERRBER BB B R R, N2 5
IR HUER I il R DL R s R B 5 BB RO E A AR
R AR AP B 2 X I A % IR P R 5 0 AR X R /)
B, A2 (BT TR R B A A, R L
BEE. FL, XT3 BB DR AL



156

# OB T B ¥

2013 48

Boussinesq F 2P,

LGP G BHEE B K Y 100 km KA, B
FRIEOKEEEER  KERRER K . XBE
BHEREE EWERR NGB EEAEHRE B
KAERB/AN, /LA, N EBAEGEIRPIE
KPR RJEFREET, B FX 4SRN
MRUURHESREBEETNIERERAKET
e,

REEWREREANXNBEE  BWIKELEIRED
BEAKBRAE /DN, B AR/, WBIRMTIE A 200 m/s
EAEB/NEIEEHNBARE 20 m/s , F & Kk k
o ARG RMER, AHEERE, NEXBARE
W R X KT E LA/,

AR COMCOT R, ZRERREK
BiZ 5N BEL, TR KA 6.5~9.0 RUE, A
BEEPWFEREURTESE R, XHHNRE
WHEIEFEEEERS R Philip liu ZFARE NE
i B0, COMCOT £ # & Cornell Multigrid
Coupled Tsunami model, 3% P 32 48 W 4% ik Bk 25 4
FE RBRERRUREBELRRE TR ESEIE
SHMRKEFE, ZBFCRINMATRELE
T S A, T 1960 4E 5 A #2003 4E BT /R
R F) 30 g Ui LA 2 2004 AEEp BEVETE W 45,

2 HERGISSH

2.1 B¥EE

A SCR A WUZ B A X AR g DR T RS TE
BRIEUHIBIR . SR E MR R X8 Of
M4, 5 — E R B, X B A R0 B R R X &
AR R E R BB HETR. F—-EN
¥ (layer01) 78 Bl 2 E118. 0°~130. 0° , N22, 0°~
34.0°, MIARHL 721 X 721 R AL R THERES
BETHR .2 EEK 1 min, HEEK 1s, TERX
K IR K It ot 0 P2 508 Sk VR T 35 [ [ 2 b 3R ) 3 4
9.4 (NGDC) iy ETOPOL #(48 % . (http://ng-
dc. noaa. gov/mgg/gdas/gd_designagrid. html) ,

5% )2 Mg (layer2D) ¥ Bl & E121. 2° ~ 122,
2°,N30. 75°~31. 75°2Z [a] , M ¥ B =& 1220X1220,F%
AEFREMATHERET R, ZESK 3 s, B
B 0.5s, HAEREHMEBRAERHERE
FMENMKBNASHOAMEXEEEHRERSWMELF
(NIMAY B & B/ SRTM B4, KIEBHEFTER
M B b B DL K& iR (E /8 B Cheep.//srtm. csi
cgiar. org/SELECTION/inputCoord. asp) .,

A T REXT B X 1 e W R F TR
BX—REE G RETBEER. 25 HER8:
dotl,dot2,dot3,dotd,do5, Xt 4G — A B &, R
R ISteven WM BE WM BSHAEKE, % 6 FE
Zoa it E, 04N EY. BERESZE -REH
10 km, &0 £ 23°, 1548 30°, &3 A 90°, FE R K
BEENSHETHRBRE ~BEN 0.013, &F
BRABWME 1 REK2 iR,

®1 HREHEESHELRED
Tablel Experience of earthquake and seismic

tsunami parameters

HER RS HRA KB THEE 58
/My M, /Nm /km? L/km W/km B «/m
6.5 6.3X1018 224 28 8 0.56
7.0 3.5X1018% 708 50 14 1. 00
7.5 2.0X1020 2239 89 25 1.78
8.0 1.1X1021 7 079 158 45 3.17
8.5 6.3X1021 22 387 282 79 5. 66
9.0 3.5X1022 70 794 501 141 10. 00
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Fig. 1 Position of 5 potential seismic fucus in

Okinawa Trough.
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Table2 The coordinates of the suppose focal points

dot ZEE/S HEN/
1 123.0 24.8
2 124.5 25.2
3 126.0 26.0
4 127.0 27.2
5 128.5 29.2
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Table3 The parameters of the different paths

Dot BE R /km P RB/m PP/ (m s ]
1 745 —269.5 37.7

2 740 —266.9 38.0

3 715 —310. 6 41.0

4 665 —286.5 40.9

5 645 —226.0 38.1
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DMBER 9.0 R B AH], R E KN 501 km,
FERE R 141 km, T _E 3R B 1 REEE 7S W B M R TR A )
B, LhREEBERSEMEERMNmA RN, B
RUEMEWENVBESEX. BIFERHERER
FOARE BRI BN A B AR ; AR M
BES UEHTHEBRNEMALE, SBEBEE
RITIE T £ . B RAUURSE R P irm
B B B 5 R T 0 O O B A /N & R R . A0
Dotl,8.5 &M, HHEHEIN N ERAFE 6 14
Z/NEF LM 9. 0 HBB, HHAEHIINFERATE
RE| 6 AN/, FHAAEDSBFESHBEKBRRES,
KEREHREWHE S MBI EEBBNEGL,
£ 6 NN AR BIERE,

dotl 4b &4 8.5 HHRE , X b1 Hb X g 2 U 28
% 31 1 EAERBWESHEKLH 0.93 m,
M1 HMERE S O HHMER,MEILGEH 31.1°F
3L IT AR E SR RKAN 1.5 m,

dot2 b R A 9.0 B, b4 &y 31. 16”4 1 g
BRI KA N 1.6 m,

dot3 b & A 9.0 iR, AL 24y 31. 18°4b B
W SR AAN 1.86m, dotd Abk 4k 8.5 Kb E,
& 3. I ERE SR KA N 1.55 m, 4 &
MERA 9.0 ZH B BEWHERRLS 8.5 %
RGBSR RAMER, IS 31. 174, R
274 3.4 m,

dot5 &b &A= 8.0 H MR , L Hi 29 30. 96° b ) g
W ERAKARN0.82 m, 5 HAE KA S 5 HHE
B LKIBEBIILS A 3L A S BERAR 1.97 m,
Bl BB EE .0 FHMEN, AMBLEEREAY
3.9 m,

4 A ROVHEBTRDTFELERERBELE
Table4 The initial height waves and the highest wave at
the small platfornrs value summed of the thirty

earthquake cases

z% M B F/m dot AF BB EE/m

Min Max BXAE B/hME

1 0.001 —0. 006

2 0.001 —0. 006

6.5 —0.017 0.106 3 0. 001 —0.006
4 0. 003 —0. 009

5 0.002 —0.009

1 0. 006 —0, 009

2 0. 005 —0,011

7.0 —0.051 0.292 3 0. 007 —0. 009
4 0.011 —0.018

5 0. 015 —0.023

1 0.030 —0. 024

2 0. 025 —0.032

7.5 —0.119 0. 694 3 0. 025 —0.037
4 0.038 —0.057

5 0.071 —0.070

1 0.088 —0.104

2 0.101 —0. 107

8.0 —0.239 1. 466 3 0.096 —0.068
4 0.186 —0.098

5 0.338 —0.444

1 0.427 —0.378

2 0. 343 —0.226

8.5  —0.447 2. 858 3 0.259 —0. 249
4 0.583 —0.283

5 1. 260 —1.529

1 0. 694 —1.534

2 0.632 —0.604

9.0 —0.799 5.313 3 1.133 —1.354
4 1. 883 —1.963

5 3.416 —3.106
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