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Table 1. The Nihonkai-Chubu tsunami of 12: 00 (JST), May 26, 1983, as re-

corded by tide-gauges.

Wave originated near the earthquake epicenter

(40°22'N, 138°54’E, d=10km, M=7.7, JMA) off the coast of Akita-Aomori,
in the Japan Sea.

Initial wave Maximum wave
Tide station Authority*
'Ige::gl Rise  Period T 2?,2311? H
h m cm min h m cm cm
Wakkanai 1 59 12 12 5 22 37 17 JMA
Senposhi 1 32 31 9 0 16 132 96 HDB
(Rishiri I1.)

Haboro 1 33 36 13 1 48 >T6 48 ”
Rumoi 1 15 13 24 5 4b 21 13 JMA
Ishikari 1 28 17 12 3 18 92 53 HDB
Oshoro 1 00 28 5 4 40 52 7! GSI
Iwanai 0 36 52 22 1 00 196 126 HDB
Esashi 0 19 =7 14 1 29 133 4 JMA
Yoshioka 0 23 -7 9 2 10 138 90 RCC
Hakodate 0 47 16 41 2 01 51 23 JMA
Asamushi 1 02 20 20 1 52 42 26 GSI
Fukaura 0 07 —32 10 1 33 110 64 JMA
Noshiro 0 22 ~18 — — >300 195 APO
Oga 0 08 —-14 38 0 10 66 52 GSI
Funakawa 0 28 ~7 12 5 08 65 29 APO
Sakata 0 40 84 40 2 56 142 86 PCB
Nezugaseki 0 44 18 18 4 05 4 20 GSI
Awashima 0 42 27 9 0 58 135 72 HO
Ogi (Sado I.) 0 45 13 12 2 15 60 30 GSI
Kashiwazaki 0 56 11 18 2 00 43 18 ”
Toyama 0 57 15 29 4 50 32 20 JMA
Wajima 1 14 37 20 0 10 55 37 GSI
Mikuni 1 20 15 10 1 27 60 35 ”
Nishi-Maizuru 2 00 10 18 3 33 75 53 HO
Sakai 2 08 6 12 3 18 78 39 IJMA
Saigo (Oki I.) 1 35 11 13 3 38 88 40 ”
Hamada 2 30 15 12 2 28 80 38 ”
Hagi 3 03 21 26 5 35 48 28 GSI
Izuhara 3 22 6 10 3 12 45 28 HO

H: Tsunami height above ordinary tides.
front and maximum wave.
* JMA: Japan Meteorological Agency, GSI: Japan Geographical Survey Institute, HO:
Japan Hydrographic Office, HDB: Hokkaido Development Bureau, PCB: 1st Port
Construction Bureau, RCC: Railway Construction Corporation, APO: Akita Prefectural

Office.

7: Time interval between the arrival of
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Fig. 1a. Tsunami records on May 26, 1983.
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Fig. 1b. Tsunami records on May 26, 1983°
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Fig. 2. Estimated source area of the tsunami on May 26, 1983. The last wave fronts
are shown with the name of tide stations and travel time (min). The senses, up
and down, of the initial motion of tsunami are indicated by solid and broken line,
respectively.
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Fig. 8. Refraction diagram of the 1983 tsunami across the Japan Sea (time interval:
5min). Travel times (h, m) observed at the tide stations are shown. Wave rays
are emitted from the source margin divided into 16 equal segments.
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Fig. 4. Attenuation of the maximum wave height (semi-amplitude) with distance
from the epicenter, m: tsunami magnitude denoted by the Imamura-lida
scale.
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Fig. 5. Relation between tsunami magnitude and the area of tsunami source.
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TFig. 6. Relation between earthquake magnitude (20-sec surface magnitude) and
tsunami magnitude (Imamura-Iida scale).
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32. Tsunami Magnitude and Source Area of the Nihonkai-Chubu
(the Japan Sea) FEarthquake in 1983.

By Tokutaro HATORI,

Earthquake Research Institute.

A tsunami was generated off the coast of Akita and Aomori Prefectures, the Japan Sea,
at 1200 hours (JST) on May 26, 1983. According to JMA, the epicenter of the main shock
was located at 40°22’N, 138°54’E, with a depth of 10km and an earthquake magnitude of
M=7.7. Based on tide-gauge records, the source area, magnitude and propagation of the
present tsunami are investigated. The source area estimated by means of an inverse re-
fraction diagram is 1x10* km®, extending 140 km parallel to the bathymetric line of 2,000
m. The eastern margin of the tsunami source was located 10-20 km from the coast. The
source area of the tsunami covers the aftershock area. The initial motion of the tsunami
began with a conspicuous down-ward direction at the tidal stations from Esashi to Funa-
kawa on the eastern side of the source area, while the other stations was in an upward
direction. This suggests that the sea bottom on the east side of the tsunami source sub-
sided and that on the west side uplifted. Judging from the attenuation of tsunami height
with distance, the magnitude (Imamura-Tida scale) of the present tsunami is m=2.5. This
is relatively high for an earthquake having a magnitude of M=7.7. A short-period wave
of about 10 min was predominant.

In the refraction diagram, it can be seen that the distribution of tsunami energy was
controlled by the submarine topography. The tsunami energy concentrated at Okushiri Is.,
the north of Sado Is. and the tip of Noto Peninsula. The east coast of Korea (37°~88°N)
also suffered severe damage two hours after the earthquake occurred. The duration time
of the tsunami was longer than that of tsunamis generated at the Pacific side because of
strong reflected waves from the continental coasts. In a map of the source distribution of
the past tsunamis since 1700, the source areas line up in three zones on the coast, the con-
tinental shelf and the bathymetric line of 2,000-3,000m. Large tsunamis have been
generated in the deep sea. After the present tsunami generation, there are still many
gaps of tsunami source areas in the Japan Sea region.



