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Table 1. List of tsunamis generated in the Japan Sea.

Earthquake Tsunami
Date Location magnitude I
M m (Km)

701 V 12 Taiho 1 I 26 Wakasa Bay 7 2
850 X1 27 Shoka 3 X 16 Yamagata 7 2
837 VI 2 Niwa 3 VI ¢ Niigata 6.5 (7.5) 2
1841 — — Kokoku 2 — — W. Hokkaido? 37
1614 XI 26 Keicho 19 X 25 Niigata 7.7 2 100
1741 VI 29 Kanpo 1 VI 19 W. Hokkaido 6.9 (7.57) 3 100-150
1762 X 381 Horeki 12 IX 15 Niigata 6.6 (7) 1
1792 VI 13 Kansei 41V 24 W. Hokkaido 6.9 (7) 2 (1) 80
1793 I 8 Kansei 4 XI 28 W. Aomori 6.9 1 60
1799 VI 29 Kansei 11 V 26 Ishikawa 6.4 (7.2) 1) 70
1804 VI 10 Bunka 1 VI 4 Akita 7.1 (7.3) 1 80
1810 IX 25 Bunka 7 VIl 27 Oga, Akita 6.6 (7) 1 (-1 50
1833 XI 7 Tenpo 4 X 26 Yamagata 7.4 (7.6) 2 (2.5) 100
1834 11 Tenpo 5 1 1 W. Hokkaido 6.4 (7) 1 50
1872 1l 14 Meiji 5II 6 Shimane 7.4 0 50
1892 X 9 Meiji 25 Ishikawa 6.5 (7) 0 50
1927 m 7 Showa 2 Tango, Kyoto 7.5 —1 (0)
1939 vV 1 Showa 14 Oga, Akita 7.0 -1 30
1940 VI 2 Showa 15 W. Hokkaido 7.0 (7.5) 2 170
1947 X1 4 Showa 22 W. Hokkaido 7.1 1 60
1964 V7 Showa 39 Akita 6.9 -1 60
1964 VI 16 Showa 39 Niigata 7.5 2 90

m: Imamura-lida’s tsunami magnitude. L: Hypothetical length of the tsunami source.
Values estimated by the author are indicated in bracket.
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Fig. 2. Distribution of the inundation heights (unit: m) of the 1741
Oshima tsunami inferred from old documents.
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Fig. 4. Old map of the Lake Jusan, the west coast of Tsugaru peninsula, showing
the change of topography caused by the 1341 tsunami.
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Fig. 5. Distributions of seismic intensity (JMA scale) for the earthquakes in
1833 and 1964.
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g
1741 Oshima tsunami (time interval: 1min). Wave rays are
emitted from the source margin divided into unit segments of
13km in length.
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Fig. 11. Refraction diagram for the hypothetical source of the 1833
Tenpo tsunami (time interval: 1min). Wave rays are emitted
from the source margin divided into unit segments of 18km in
length.
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Fig. 12. Comparison of the inundation heights of the 1833 Tenpo
tsunami with those of the 1964 Niigata tsunami. Shoaling and
refraction factors along the coast are also shown.
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models of the 1614 Keicho tsunami.

AT RBEEC KT 2KABRORENZV DTS ¥ ) Licway, EIRy e
LI 8T, W BT 2UmAHYI LT v, 2, Fig, T efEeldnc st s
PR b DEGRZ IR LTH 5%, 20 FoPimss 1964 SEEED & D X b A ERFA R
HDE, COMACHERMEAEES - L LMIPTEB,

1614 FERAPICOWT, Figl18 R X 570X 100km 0PI A FrE0 R 2
Ly Zax v =7 FOER ECHE U UEGR A (ER LTS, Fig. 14 BREEC L2
BEDO SR OGN THD, O LMANARED LMD BN LD T, WTh
DWFENZETH DD, 13- & 0 Lice, ABRFOBATIHELRC, BlEFETIIES
PR R ELEEA TSN, BEEOBALLZE X E, Tz —i3d 5 LR
R '

Llk, @i~ =Fa—F m>2 OWERE I LickR e ili<iz, Foihogiic
DWTh, FAEARFETHE L, Fig. 16 32 0@ ERNOfILTR Li-b o<, 195k
OEeK L, BiGRNO QL s 5,

4. RBERONT

HRLK, BIECZES 1,275 £ (T01~1976 4F) i<, B ARG T & 7o g o ez i
WA LEIcE &d5 &, Fig. 16 D X 51T7cb, 1600 ELINiDHEE, R725 < Rgih
LH55 L, ¥l F—2ARETHERBEOZDFEDOLL DI, HEBRZFL2TRLTSH
5. Fic, 1939 FELEOT L, HEEND EDLRILLDTHS. RRED X 5 i,
BEEFGLAN DI - T, BEEIAERTHS, LERETR M>T ORI
AR 5A L, AN iR 2 pE o e BRI ST 7L,




A ARHHAET 3513 BRI O T & & D FHIR 65

3
VS8, dune 131792
~ (Kansei 4)

Fig. 15. Refraction diagrams of various historical tsunamis (time interval: 2 min).
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Fig. 16. Geographical distribution of the hypothetical source areas of historical
tsunamis generated in the Japan Sea during the last 1,275 years (701-1976).

KPR OW RS AL, ZBEORNG EIDOL T T w50,  HARCLRZemin
B H5, WHERORINL, wEL, Eks Lo 2,000~8,000m SEG o3
FRCAETT, m>2 OWFEIFEN L E L, ToOMEEsHm LTS,

B (53, 1975) 1 b, BAMEMNOME (M>6.5) 2w, RRof
% Fig. 17T @nd. o & CRIUTEE, AU RE I Ry Ehd, B
WIZEE, 2l hEER e WCHIER D D, WL R E RN IR TS,
Zhbid, WBATHOLZEMSAAEIICSH - 2D Ly, L L, & D7ehC 1704 A5
Him L 1802 SF/ARMEEY, HRTHRA2m 3 FoREREYRE L. 875 < ds
KBILTWwaE, Badh, #EYEZD I RFEERCHTLENSTDTHA D, 0D




A AN 307 B BRI O RTh & £ 0 B 67

o
194
701~ 1976
6 1947,
1792,
O 8>M27
O 7»M 265 14
1741
@® Tsunomi
O No tsunami

Fig. 17. Geographical distribution of the epicenters of earthquakes (M=6.5)
oceurring in the Japan Sea during the last 1,275 years (701-1976).

1741
—_—
1793 1792

1804 1810 A Loz

1834
l‘ 1833

1762

1939 1940
~
1964 s 1947

20

Fig. 18. Space-time diagram of tsunamis in the Japan Sea. Line segments represent

estimated length of the tsunami sources, and thick lines are tsunami magnitudes
m=2 or more.
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4. Tsunami Behavior and Source Areas of Historical
Tsunamis in the Japan Sea.

By Tokutaro HATORI,
Earthquake Research Institute,

and

Michiko KATAYAMA,

Faculty of Marine Science and Technology,
Tokai University.

Based on the historical records of the tsunamis generated in the Japan Sea during
last 400 years (1600-1976), the inundation heights along the coast and their source areas
are investigated. The hypothetical source areas are found in a few refraction diagrams:
Distribution of the coastal heights is compared with that of shoaling and refraction fac-
tors along the coast, which are calculated by use of the Green’s formula.

The 1741 Oshima tsunami is the largest tsunami in the Japan Sea. The estimated
inundation heights are 6-10 m along Oshima Peninsula, west Hokkaido, 4-6 m at Tsugaru,
and 3-5m at the Sado Island which located at 350 km south from the tsunami source.
Thus, tsunami magnitude is decided as m=38. The hypothetical source area extends 100 km
or more in the NE-SW direction along a bathymetric line of 3,000 m off Oshima Peninsula.
Inundation heights of the 1833 Tenpo tsunami are 5-6 m along the Yamagata coast and
3-5m at the north side of Sado Island which are larger than those of the 1964 Niigata
tsunami. The difference of the height distributions suggests that the source area of the 1833
tsunami lies to the northen deep sea side of the 1964 tsunami.

In the region from Hokkaido to Niigata, many tsunamis have been generated com-
pared to the west side of Noto Peninsula. The source areas line up three zones on the
coast, continental shelf and the bathymetric line of 2,000-3,000m. In a map of the source
distribution, there are many gaps of tsunami source area. These areas may be considered
a region of relatively high tsunami risk.




