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Fig. 1. Map of Oshima-Ohshima Island, 60 km off the coast of southwestern
Hokkaido and a cross section along the line of N20°E. The edge of the
mountain before the 1741 eruption and the slide surface of the collapse
were assumed to be as shown by the broken lines.
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Fig. 2. Illustration of collapse mechanism
at the mountain slope.
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Fig. 3. Spatial distribution of heights of a dust storm every 0.5 mimutes, which
was simulated as incompressible fluid. Volume transports Qo cos (zt/6), where
Qo=4.2x10°m3/mim/m and ¢ in mimutes, are given as an input.
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Fig. 5. A part of the experimental area of the tsunami generation.
The grid size in the open sea is 2.5 km and in the area surrounded
by the broken line the grid sizes are decreased up to 312.5m.
Dots (No. 1-20) show the output points on the circle with a radius
of 30 km.
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Table 1. Simulated tsunami energy.

Case Ex. 1 Ex. 2 Ex. 3 Ex. 4

energy (ergs) 3.4 x10v7 4.7x107 4,4x10% 5.5x1018
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Fig. 8. Spatial plots of tsunami heights. Bars show the estimated
heights of the 1741 tsunami by HATORI (1984). Double circles
show the simulated tsunami heights, R, for Ex. 4. Dots show
the double amplitude, H,, of the simulated tsunami at the points
on the 200 m isobath for Ex. 4. A shaded belt shows the range
of tsunami heights at the coast inferred from H,.
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An Estimate of Tsunamis Generated by Volcanic Eruptions
—The 1741 Eruption of Oshima-Ohshima, Hokkaido—

Isamu AIDA

Earthquake Research Institute
The University of Tokyo

A great tsunami hit the Japan sea coast of Oshima and Tsugaru Peninsulas on Aug.
29, 1741. The idea that the tsunami was caused by the bottom deformation due to a
large earthquake might be reasonable because the tsunami was ranked as one of the
largest in the sea of Japan. However, there were no old records to prove the tremor
or damage due to an earthquake, in contrast with the existence of many records on the
eruption of the Oshima-Ohshima voleano.

So, we have examined the possibility of whether the volcanic eruption could generate
such a large tsunami or not. It is assumed that the tsunami was caused by a debris
avalanche and a dust storm which were commensurate with the collapsed volume, 0.4 km?,
at the northern slope of the mountain. The dust storm is a multi-phase flow of air and
fine dust of collapsed material. But it is simply assumed to be incompressible fluid and
precipitation of the dust is ignored as the first order approximation.

In numerical experiments of tsunami generation, a debris avalanche is modeled by
a volume transport of water at the shoreline, and as to a dust storm, time varying
volume of dust is assigned at the source boundary condition and the hydrostatic pressure
and frictional stress on the sea surface due to density flow are considered to be the
source of water wave generation.

The resultant tsunami height at the coast of Oshima peninsula was only 1/3 or 1/4
of the estimated height of the 1741 tsunami. The energy of tsunami generated by this
mechanism was 5.5x108 ergs which may be only about 1/100 of the actual tsunami.
Thus, it is not possible to explain the 1741 tsunami by this mechanism.




