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Tsunamis in the Japan Sea

with Numerical Calculation
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Abstract

Earthquake-tsunamis frequently occur in the north east part of the Japan Sea.
Some of them, namely, the Nihonkai-Chubu Earthquake-Tsunami of 1983 (M =7.7,
and tsunami magnitude m=2.5), the Kamuizaki-Oki Earthquake-Tsunami of 1940
(M =735, m=12), and the Kampo Earthquake-Tsunami of 1741 (M =7.5, m=3) are
discussed.

Run up height of the Nihonkai-Chubu Earthquake-Tsunami was measured at
more than 600 points in all. Recently the records of the Kamuizaki-Oki and the
Kampo Earthquake-Tsunamis for the damages on the Korean coast were newly
discoverd (Tsuji et al., 1983).

Maximum water levels of these big tsunamis were recorded not only at the coasts

close to the epicenters, but also on the coasts far from them, for examples, on the
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coasts of north tip of Sado Island, Noto Peninsula, Oki Islands, and east of the

Korean Peninsula.

In the present study, numerical calculations of propagations with using the mesh
covering whole the regions of the Japan Sea with grid interval of 5km x 5km, were
made for these three tsunamis. Depth in shelf region assumed uniformly as 200 m,
and therefore the effect of amplification in shallower sea region is not simulated.

We compared the results with the measured run up height distribution. The
results showed good agreement with the actual distribution in general and followings
were clarified.

i) There are several “specific coasts™ where tsunami run-up height becomes higher
than the neighbouring coasts for any earthquake!tsunami whose source is located
in any sea region of the north-east part of the Japan Sea.

ii) Tsunami wave is apt to be higher on the coasts of islands and peninsulas.

iii) Pattern of the distribution of tsunami height is generally well simulated with
numerical calculation using a mesh with grid size 5 km X5 km or so.

iv) Exept on the coast close to the epicenter, tsunami distribution pattern can be
well simulated also by numberical model with simplified initial sea bottom
deformation as Fig. 12,

v) It is not caused by the lens effect of the Yamato Rise, that high run-up height
was recorded on the east coast of the Korean Peninsula in the 1983 Nihonkai-
Chubu Earthquake-Tsunami.
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Table 1 List of Earthquake-Tsunamis in Japan Sea.
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Table 2 Statistics of dameges of the Nihonkai-Chubu
Earthquake-Tsunami. After National Land
Agency, Japan and Central Meteorological
Observatory, Republic of Korea.
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Fig.2 Schematic distribution of inundation height of the Nihonkai-Chubu
Earthquake-Tsunami of May 26th, 1983,
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Fig. 3-a Detailed map of Rishiri and Rebun
Islands.
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Fig. 3-b Detailed map of Shakotan Pen-
insula.
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Fig. 3-¢ Detailed map of Okushiri Tsland.
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Fig. 3 Distribution of inundation height of
the Nihonkai-Chubu Earthquake-
Tsunami along the west coasts of
Hokkaido Island. Black circles show
the locations of the measured points,
and triangles show tide gauge station
with tsunami height (cm).
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Fig. 4 Distribution of Tsunami height in
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5-a [RLEESOFEHE.
Fig. 5-a Detailed map of Oki Islands.
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Fig. 5 Distribution of height of the Nihonkai-Chubu
Earthquake-Tsunami in the south part of the
Japanese Islands. Notice that higher tsunami
was recorded on the coasts of Noto Peninsula
and Shimane Prefecture.
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Fig. 7 Initial sea bed displacement caused by
the Nihonkai-Chubu Earthquake after
Aida (1984). Full line shows the area
of upheaval and broken line shows that
of subsidence.

— 286 —



HAM R E L B L SEst R —— #e] -/

rird,

¥FEEE ! Gkm) L, EEEMATy 72 4t T2, BEOELHHZT (4, 1)
BHORFHOBHOERES Ly, COXRTHICH, RUBEAAL AT 2EKOER
Grigs BEW gues EBL E(U~QFRBEROD £ cEHbasin s,

AQzii=(Hiy+Hic1 i N &as— Eiory) (4)
AQuii=(Hi;+Hi; 1 W&y Erg1) (5)
AL ;= Qzir1s— Qrio) H( Quisir— Qui)) (6)

ZIT, 43 At EHBROBFERL, Quiy Quiy BEU Hiy BROATRS NHBBHR
8, BIUBEFEETHL,

Qusy=—dztpdl (7)
APRRE 7%".';4” (8)
BLU
g A\,
s 2( Z)h (9)

RA~OW - THETZ L &, 1EOKRTHU LD OFERER, EH7T - OHHE2ED
MEE0EELD, By P RWHEETREDEED 1 AT v 74O ENERENS. 1
2L, EICE, 2RTOTEIBHNO 7 F L ABED R OBEEIES ZICb 5208,
DEFE H FORTRAN 30 EQUIVALENCE XOFRIC L - T, [H DETJIC R o REE
D2 7D—LITWS T & a[RETH 5,

REBBEEF L TAEFHSHTWL BEIZERRT 3001, FEROAEICHERRS—E
ZEE 500 km OB KBEHREL, FOHOT, #Ax OETHROEMAF,

gz ETW @=LV gh¢ (10),

527, 2T, BERABI L CHETIRERE TS L5 CHEIRT 5,
SFEREORMER, BTOBFEHIZOVT,

At V2gh (11
BEDWEDOILTHL, HEBOES h <4,000m TH 205, At S1TENLEFRHF LS

— 287 —



ERLP R B RGe  y —iFeiRE $35 T 195E1LA

B, At DERDE D ZORFEIT L L, FFEOENEELBVWOT, RARTH, 4t =12
FE L7z,

EEOAABRIREO—HTH 24, BAEOIZIZPROIE 41 B, FE 135 EOATH
HRERCETIFESE L, BAEY COFHmCREILT, HlE252E, mik3llHo—
A5km DEFHEOHRFE» SR 2BFE2 IOFEHLECHREL TiHERT L L, &K TEH
DAER, 3AT LN AEABOKEOMEAT — 77 74 v 5, BETFHOPLAICH
WMt 2 ATHERHAHET S 2Lt o TBh, RKE*FEICHELLZ L CERT S, &
FRIBOZEADFEZ, hip o R b BN TFOMEBTRA I%RETH - T, KPR
EEOEELiZZ ok,

BIIEERO L 2 A TRREERET % L{REL L.

KEE200m & D EBELERTOREOGEIL, CTOHERFTRE{HEATEZVLWOT, %
D LS5 RBOBRTOKER 200m TH2 EREL, ZOkH, FHEERICE, BREIE
MO &iEs SHEERICET 2 ETICHEE 2 THEHIBBOMELBERENZVWI LR D
B, ZHIEDWTIE, BTEL (AR,

lED L3 h&od Lic, EBOBREEHEOR 2 M 40 LT 5582 EmL 72,
WAL Y s /B FHICBE TS, ZOFHERENTO, BREREAMOSMEZE S8 I
=3, -BRIE50cm TH B, FIR - (L - R - £ - Bl - BROREOEIPRIIR
LTHW.

IOMEHEOREIX, ROLSBEZBEVT, BBURBEEOMD/ Y —vERL
BELTWS, Eww335THESI, 1L, BESOHIEIZ DWTIE, 200 m BURO#ESE
TORIEE (Bd) 2H5ATVREVY, HEEZEBOBESOD 3I~5 20—BELL-
Tw3,

i) BELELML, BREERELUFEICRAOE—75b 5,

i) AbEEMREIICE— 7235 5,

iii) RABSTEROILEEALERL D EVL,

iv) BAEEFEC 0 TRBESEAT » 7RCEL Z>TWw 3,

v) HEEEEIE— 7 AEHAT WA,

vi) FBEMEEHIICANERE— 2 BERA TV S,

vii) BEIUBNTOEEREZEFHETLNE L L >Tn3,

vii) BEEEBAEHERCE LW E—2BENL TV,

ix) S8 BABEEMMLICNERE— 2B TnS, x) REFESTREREIAE

BHhTwnb,
xi) BEERMLCLELWE—7FREsTw 3,
xii) $EERIGOSE UL TREBEEIZIER /NS b,

— 288 —



HAWGCRE LR « HEEER — #a -

8 HEFIHEE. 0 LBHD S0em. FIRE, ILXE, BERE, EER, R
L, BIUIYALL O RBOT -5 3HBRICHE .
Fig. 8 Result of numerical calculation for the Nihonkai-Chubu Earthquake-
Tsunami. One mesh corresponds to S0cm of tsunami height. Notice that the
depth in the shelf region is assumed uniform as 200 m.
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Fig. 11 Result of numerical calculation of the Nihonkai-Chubu
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Rise is removed.
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Fig.13 Calculated tsunami height distribution for the symplified model.
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Fig. 14 Distribution of height of the Kamuizaki-Oki Earthquake-Tsunami of
1940-Yl-2, M =7.5, m=2. unit: m.
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Fig. 15 Result of the numerical calculation of the Kamuimisaki-Oki
Tsunami.
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Fig. 16 Distribution of height of the Kampo Earthquake-Tsunami of 1741-V
=29, M =75, m=3.
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Fig. 17 Result of the numerical calculation of the 1741 Kampo Tsunami.
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