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The tsunami, that followed the big earthquake of December 21,
1946, attacked the western coast of the Kii-Peninsula and the southern
coast of the Island of Shikoku, both being well known regions of frequent.
destructive tsunamis facing the Pacific Ocean. On this occasion, how-
ever, the waves were much smaller than those of the historical tsunamis
of 1707, and 1854, in magnitude as well as in destruction wrought.
Yet, 1496 houses were. washed away by the present tsunami. As’
detailed  descriptions of this tsunamis an® the accompamed earthquake
have been alréady published?, it is not our intention to repeat them in
this paper. But, as an addendum, this paper has been written based
on the results of our leveling survey carried out in the districts which
were of special interest in the study of tsunami.

As well known, the height and the velocity of tsunami wave ‘are
the important factors which determine the mtensxty of tsunami. Es-
pecially, the height is a large factor in the extent of the damage caused
by the water. It, however, varies considerably with-. the geographiecal
feature of the innundated area. Through the precise leveling, the fact
has been well recognised in the last destructive tsunami of the northeast
Japan of 1933. In a paper written by one of the writers? refering to
this tsunami, he has pointed out that the water did not increase its
height as it advanced mland even though it rushed in the narrow part
of the V-shaped harbor. Good example which was found in the present
tsunami is the Bay of Kure in the Kochi Prefecture, Fig, 1, The bay
is of the V-shape with its mouth facing the direction of seismic origin
and the depth in the bay grows larger with increasing distance from
the shore. However, our survey has revealed that the height of the
water did not increase at the head of this bay where the town of Kure
was situated, but it rather decreased as the water proceeded inwards.
At Kamata, 2km. to the east 'of Kure and situated halfway between
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the mouth of the bay and its head, the height of the tsunami was
3.0m., Fig. 2, whereas on the coast of Kure it was 2.3m., Fig. 3.
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Fig. 1. Bay of Kure, Kochi Prefe@ture. area is shown by lattice-shading.)

The waves invaded the town of Kure from the opposite side of the sea
shore where a sand dune about 4 m. high existed. The water could not
cross over it, but rushed up the river and flowed the low ground lying
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' Fig. 8. Heights of tsunami at Kure, Kochi Prefecture.
(Dot indicates the point at which the height of tsunami was measured.
Boundary of invaded area is shown by lattice-shading.)
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behined the dune. On entering the town, the waterfront, however was
opposed until it was stopped approximately along the contour-line of the
ground indicating 2m. In profile AB, shown in Fig. 8, a head-loss of
about 10 cm. can be seen between two points C and D, mutual distance
being 110m. A rough estimation of the velocity of the tsunami can be
made as follows:

Let 7 be the mean inclination of the land and 3.81x10-3; dH/dl be
the rate of change in water-depth, H, with distance ! and 4.64x10-%; R
be the hydraulic radius and 0.5m.; C be Chézy’s constant and 40 in this
case. Putting in these values in expression, dH/dl = i+?/(C?R); we
have v = 0.82m/sec. Actually, the waves did not advance with such
a large velocity as several meters per second which had been experienced
In other regions suffered serious damage. This fact has been endorsed
by an eye-witness who could escape from tsunami by walking fast just
~in front of the waves without being overtaken by them.
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Fig. 4. Heights of tsunami at the Entrance of Ura o Harbor.

(Dot indicates the point where the height of tsunami was theasured.
Height of tsunami in m., depth of sea in fathom.)

Another example of the tsunami of which motion has been thought
to be fairly influenced by the feature of bay or strait was that at Tanesaki,
south of Kochi City, The mouth of the Urado Bay opsns towards the
east. Hydrographic map, Fig. 4, shows that in the bay near this mouth,
the depths of the sea are less than 10 fathoms and thoss at the nar-
rowest part are 4 fathoms in the maximum. The tsunami was not so
energetic as it could cause serious damage, becauss its height had
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already been diminished before it reached the mouth of this bay. Per-
haps, it was lower than 3m. The wave, however, has been reported?
to be highest and 4.2m. at Usa, 10 km. west of this bay, causing the
severest damage on the coast of the Kochi Prefecture.

By the leveling survey of the heights of tsunami which was carried
out along both coasts of the Urado strait, it has been found that there
was a considerable change in height of water and further the height
was rather increased .on the shore which was attacked in front by the
wave. The southern and western bay shores had several indentations
and the water was heaped up to higher level than other places when
it rushed in them. It is natural that the wave advances along a line
of least resistance, that is, along the line joining the deepest points of
the cross-sections of the strait. In this strait, however, the depth of
the sea was larger at points near the southern and western shores than
near the northern shore. Thus, the bulk of the water might advance
along the former shores. Consequently the heights of tsunami on these
shores were generally large as compared with those on the northern
shore. After passing through this strait, the water spreaded over a
wide area of the inner bay being so lessened in its height that its inrush
could hardly be distinguished from commg-m of the ordinary tide or
wind wave.

A civil-enigineer who was in charge of the reconstruction work of
this harbor told us that the form of the wave was that of a dome,
higher at the middle part of the strait than at either bank and the
wave-front was a steep wall of water. He could estimate the speed
with which the wave passed through the narrowest part of this strait
to be nearly 3m. per second. He also told us that the wave was not
single, but it was followed by a series of waves, of thch the second
one was the highest.

Although, both Kure and Tanesaki fortunately escaped from the
havoc of the presest tsunami, it should be mentioned that in 1707,
these places were totally destroyed by the attack of the seismic sea
waves. At the latter place, the water attained to a hzight of 28 m.
This history must not be overlooked when we try to mitigate the damage
which will be wrought by the next tsunami.
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