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Characteristics of Tsunami Propagation through the Korean Straits
and Statistical Description of Tsunami Wave Height
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Abstact : We numerically studied tsunami propagation characteristics through Korean Straits based on nonlinear
shallow water equation, a robust wave driver of the near field tsunamis. Tsunamis are presumed to be generated
by the earthquake in Tsuhima-Koto fault line. The magnitude of earthquake is chosen to be 7.5 on Richter scale,
which corresponds to most plausible one around Korean peninsula. It turns out that it takes only 60 minutes for
leading waves to cross Korean straits, which supports recently raised concerns that warning system might be
malfunctioned due to the lack of evacuation time. We also numerically obtained the probability of tsunami
inundation of various levels, usually referred as tsunami hazard, along southern coastal area of Korean Peninsula
based on simple seismological and Kajiura (1963)’s hydrodynamic model due to tsunami-generative earthquake
in Tsuhima-Koto fault line. Using observed data at Akita and Fukaura during Okushiri tsunami in 1993, we
verifted probabilistic model of tsunami height proposed in this study. We believe this inundation probability of
various levels to give valuable information for the amendment of current building code of coastal disaster
prevention system to tame tsunami attack.

Keywords: tsunami hazard, far field tsunami model, tsunami propagation characteristics, seismic moment

Pe) febalobm AACIA S0 km WolA 9l dat
£ AR oRR e MLA AfErhe Ao] AR

1. M

T
oft [

Sreplolgst Buig, BEe, B BRo] Bk A Aotk Tau AT HAe: AT dEH feiloln
ARl SiAIetod v A Azo] e ARo jgkke o) 71, gpkRe] A7), Feluste) %7o] DEel

*Al A H g EEF & I (Corresponding author: Dept. of Civil Engineering, University of Seoul, Seoul 130-743, Korea,
young(@uos.ac.kr)
*+ M A o8ty EE 583K Dept. of Civil Eng., Univ. of Seoul, Seoul 130-743, Korea)

269



270 ZgF

A 24Est $80] Shikn Fuo] RelE T Qs AoZ
HHE tH(Lee et al,, 1999). 2005 3€¥ 254 707}
& 1& oF 20 km 8H°E‘°ﬂ*i é‘*@z‘s}@l v"—é‘i :“4"“%’—01 ’Ml

Xd%f“} Az
3]14'3} "]@Jc‘ﬂ “’\]‘3} IE ?Z dole=
o] EAE AFox B4R o] v
st glow dEjas|ge) o] ¢58 A
B $iert BAld] & b8 s e 7}
A AZIHE T Sl

AL A M2 < fﬁ 3“*17(]88794
o% opy|5H o]gA A4
Be] we S22 ey —OE A=t
& A8 YL =24, A g
38 e g X]‘/m ol A+ F
2 < AUTHLin, 1985; Lin and Tung, 1986).

FH FutEgtel A g AR A& AT FgoA]
of Ak AElsto] 7152l Hslg oyt vl gtk |
A ol g A wIE Foly] Al AU °ﬂ'7ﬂi A]
28 kS 918 B Aqge] AYE T Qs £ Hed
ok vt —r‘j/]‘%a} ke A2 A2 “/\1‘3} TE @
Sl A o2 w2 o] 9lo] Az RE Fog
3 Azl 041711"?— AlLEIRES B A e 7]
chet ARl thg-Fo] HA] £& 4= Qo= 9eirt 47t
ol A A71= 3 JlE Argoich. AEdt 49 A A A
ARle] A7l 71ES AL FA60 ou|E = JE

.
ol

]_

A

i rm
F

of
o ru: S
Z o
N R
-
ne off L

l

Ol

o[r

oX,
kT
1S
N
2,

i
LB
oft

2
2
& ool 59 & {>

ot
rlo
>
S
4
uy o & P

Bk
L 2

|
i
£

_|_
_r|o1:
rlo
o

t
oz

1__

o

_\2 of
e}
o
N

Jkﬂ

AL Holok sir], F estctd 23] RAgEofor & A
o= . A S7HA] feluehs adel st @

FS502 Qs AMHAAIAT Aol ¥hEA] A
3 A wel ot HAI7E] FHE R Fale] A
92 ta 23 el AgE 5 s dAelt
oo BT A2 YA, FE 28w oE B
AES 5] Brbesits AME 41shd e AR
a1 ofl dinjaly] AgE QbR AlaEo) HANEE 5
A7) e R 7105k 94452 ﬁ“gx*
FR7E e Fesitt BEEY) Blad T8 A
233 84 7)ol 7leshHWiegel, 1970; Loomis,
1976; Houston et al., 1977) $-2l1feh= 78] S35t 270)
5] ©] 9 Monte Carlo simulations 53 A85 &2
T ovt et AgT Al B o7 d W] 9l
THHouston and Garcia, 1974: Garcia and Houston, 1975).

AR 7

olA

Her el chst £58 3= 22 947 913 Houston and
Garcia(1974)9} Garcia and Houston(1975)0] A|A 3
HEC DY 1o} 1S S Zakshs w2o)
Lin(1985)7 Lin and Tung(1986)°ll 2&ll 242k =3 =it
Lin and Tung(1982)& 573 Ao 7z g A48

E& A Asiet st Kajiura(1963)2] B4
g By A& 2Ye Festo] iRt 3
A1 sl ZE-g APt o] A7 Lin and Tung
(1982, 1986)2 814 A& -golstAl sh719sh 24 A
o] g TR ol F = WWOH AAshz Aoz
7Pt o olef st 7192 Lin and Tung® %3181
A EH] 448 3 l 1k =gtel] glo] s =
ofof & Flog E&%C}

2 @TelME WA Aedt P2 RE AREL A

Y A mgo] A IE] , 7hAE XWZHBHE%% g
gsto] Shitx dalier 4R 574 ol 20 8
Eo] Alxjgct. o] tEe] A 04] CLERR S

AHEE HFe] ol el e Ak Qe A
S0l FAH LR FRHTE FHYEL 2ALIE
@ dellA BAAS Ao 8 fEEm e A G
SoId FAT ANES 70k ARaede we
2N L% BE0E TG 09 GER B 3
Goml Qo WS Gl eHgolH B8 7]
FE R 202 APS olee AR e Y f
ek 200 A4 QAo D) woll §7142 2t
o AT 24} A3o) BhlY §71e
F5E 9B 49 AR

X 73

of A3 Al

2
o
AS)
1o

flo

2. ti sl ol A2 XIXIGHY MulSH

Y o - AR AAES] FEAS 7
grefolr o] A Y A& FX 5 o}i‘ﬁ\ﬁ}. A
L2 2Aok- 18 GFoolA akRe] Fg-g v H
9 A F 1A A7 NE & )Y 1R 759 A
gAY ) op7)s)= Ao TMgstdt). 7 gt
AR ARFH v Ay ag 7 s oz Ap
golglon Az 2= LA AY B AU T4
BAZRA, 24 F9AL1S) WRAA NN E FRAAV S
AFHE-3F1 TH(Yoon, 2002; Abbott, 1979; Abbott and Basco,
1989; Abbott and Cunge, 1982; Abbott et al., 1981).

712 AL ADL 71HE B88lo] aREatsl o, Fig. |



weeseln e AaaY ke AQsd T S8 V1%

271

Fig. 1. Computation domain.

of ZAIG AFIe 7 AR DG 4,904 4, 4,
4, A3 3 7 Adet G 400 ol2= 7PH 43
T A3 0)aks} ST B 4,2 500%5002] F
A7 FAEN e, ALY A TS L30 HE
2 A7 12 ZX IS VR Al 4= S 3L
F2E 53 vice} A Qlo] Hlw A ZF5719] 7144
o E& XAFHY =FE= A FHoke] HpuEr) o
A vt FE FHoE ARAEG. Y 4,42 ©)
Ababell XH8-8 AR 22t 478x280, 280x205, 610x517,
1000%1039, 1015x13870 2 83 JATE Snsins

N3g® d
N36° o
N34 4

N32°

et X280 2] £7] 98-8 Manshinha and Smylie
(1971)9] A9 7 WP Bl 0|8l 3f A&
BTt X} o), §71%-2 F3} do], = A 1
59} §715- w4, §71313k9) FRA BAAT Aida (1984)
B8 4838t 247k 2 km, 30 km, 90 km, 760 cm=
A8l o T8} [strike angle], ©57AAM [slip angle],
dip angle- 27} 240°, 40°, 90°2 4174 8}Sit). Fig. 21
= eXd o Zog AU AaHg-& SAlBHAT
AANY Y T 600 A F AETgo] AFE 5
kel masly) A&k, oF 90 A F vkt &

T T T T T T 1 T T 1 T T T T 13 T 1 T T L

E126°  E128°  E130° E126° E128°  E130° E126°  E128°  E130° E126°  E128°  E130°
T=0sec T=20min T=60min T=90min
N38°

N36° -

N34®

N32° 4

L Sa— T T Y U T U

fault2

K

&
T T L

E126° E128°

T=120min

E£126°

T
E128°

T=180min

E130°
Location of Tsuhima-Koto fault line

Fig. 2. Sequential snap shots of numerically simulated tsunami propagation in the Korean Straits.



272 F8E - olAd

1 2 3 4 5 g Km 0

Fig. 3. Inundation map of Masan harbor due to virtual earthquake on Tsushima-Koto tectonic line.

Table 1. Tsunami inundation height at Masan harbor

Name of Wharf at Masan harbor W1

W3 w4 W5

Inundation height [m] 0.15

0.21 0.21 0.15
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Table 2. List of major earthquakes occurred along Okushiri Ridge
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Fig. 15. Time series of measured water level rise at Akita
during 1993 Okushiri Tsunami,

30, —

22.62cm

N
=3
T

Y
[=]
T

i M( “}'! R
g!ﬂ ~\'4"|x "f )(T‘

surface elevation{cm)
2 )

=20

0h7/13 12h 7/13 Oh 7/14 12h 7/14
time( hour month/day)

Fig. 16. Time series of measured water level rise at Fukaura
during 1993 Okushiri Tsunami.
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