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Field and Laboratory Investigations of the Tsunami caused by
1983 Nihonkai Chubu Earthquake

Katsutoshi TANIMOTO!), Tomotsuka TAKAYAMA?),
Kazuo MURAKAMI®), Shigeru MURATAY,

Hiroichi TSURUYAS), Shlgeo TAKAHASHI®),
Masayuki MORIKAWA? , Yasutoshi YOSHIMOTO®,
Susumu NAKANO?, Tetsuya HIRAISHI'®

Synopsis

The tsunami caused by the Nihonkai Chubu Earthquake (M = 7.7) hit the coasts along the
Japan Sea on May 26, 1983. This tsunami took about one hundred person’s lives and brought se-
vere damages over wide area along the Japan Sea. For example, the sea wall which was under con-
struction for a future reclaimed land at the outside of Noshiro Port was collapsed over 300 meters
by the attack of tsunami. '

Directly after the tsunami, the Port and Harbour Research Institute made the field investiga-
tions for the areas along the Japan Sea from Hokkaido to Noto Peninsula located at the middle of
the Japan main island in cooperation with many conceming organizations. This report describes
the actual conditions of tsunami attacks and damages on the basis of the field investigations and
several hydraulic aspects of the tsunami on the basis of laboratory experiments and theoretical
calculations.

This tsunami is the greatest among recent tsunamis attacked the Japan coasts including the
Chilean Earthquake Tsunami in 1960. The highest run-up measured through the field investiga-
tions reaches to 13 meters above the ordinary sea level.

A remarkable aspect of this tsunami is that the tsunami attaked to the northern coasts of
Akita Prefecture in breaking bores and undulation having a period of about 10 seconds was clearly
observed succeeding the bore front. Such a transformation of tsunami through the propagation on
a continental shelf to the coast was studied in a long wave channel of 163 meters. And tsunami
forces on a vertical wall was also tested under the action of breaking bore.

According to the test results, it is concluded that the sea wall being under-constructed at the
outside of Noshiro Port was collapsed by the action of great breaking bore. The action of breaking
bore on the vertical wall is greatly different from the action of non-breaking tsunami, since the
breaking bore brings very abrupt change of the situation particularly in the second action. The
second bore approaches to the vertical wall through the very lowered water due to the ebb current
of the preceding wave. Consequently, the vertical wall experiences very rapid rise of water at the
front from the state of the almost lowest water level. This makes a great difference of water levels
between the both sides of the vertical wall which produces a sufficient force to flow out it.

The numerical calculation of tsunami including the source area was carried out in order to
investigate the macroscopic characteristics of the Nihonkai Chubu Earthquake Tsunami. Accord-
ing to the calculated results, the distribution of initial motion of tsunami starting from flood or
ebb and the relative distribution of tsunami run-up height along the coasts were discussed in com-
parison with observed data.



Besides, the effect of peak cut by breakwaters against the tsunami and the damping of tsunami
in a well for tide observations were discussed on the basis of theoretical calculations and observed
data.

1) Chief of Breakwaters Laboratory, Hydraulic Engineering Division

2) Chief of Wave Laboratory, Marine Hydrodynamics Division

3) Chief of Marine Diffusion Laboratory, Marine Hydrodynamics Division

4) Chief of Coastal Observation Laboratory, Hydraulic Engineering Division

5) Chief of Hydrodynamics Laboratory, Marine Hydrodynamics Division

6) Senior Research Engineer, Hydraulic Engineering Division

7) Member of Marine Diffusion Laboratory, Marine Hydrodynamics Division

8) Member of Breakwaters Laboratory, Hydraulic Engineering Division

9) Member of Hydrodynamics Laboratory, Marine Hydrodynamics Division
10) Member of Wave Laboratory, Marine Hydrodynamics Division
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