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20. Spectra of Several Tsunamis observed
on the Coast of Japan.

By Ryutaro TAKAHASI and Isamu AIDA,
Earthquake Research Institute.

Using many records of past tsunamis, an attempt was made to get more informa-
tion on tsunamis by means of the spectral analyses of these records.. The results of
analyses of 8 tsunamis at more than 20 stations are shown in Figs. 1~6, in which we
can see that the spectra of tsunamis at these stations are strongly affected by the
response characteristics of the bays and shelves where the stations are situated. For
example, the spectra obtained at Tosa-shimizu or Miyako have amplitude peaks at
definite periods even for different tsunamis. Now, periods of the peaks which are larger
than two-thirds of the maximum peak value were shown in Table I and, in the right
column, the most predominant one of these periods was shown in comparison with the
seich periods of the bay calculated by Dr. Honda and others. In Miyako and Tosa-
shimizu, the results of observations coincide perfectly with calculated values. In Hachi-
nohe, however, the periods of peaks vary from tsunami to tsunami. That is to say, the
former stations have the character of sharp resonance, but the latter station has not.

If the problem can be regarded as one-dimensional and linear, the tsunami spectrum
R (w) at a station may be represented by

R = K (@) * T(@)yeeeeeneinananirnaeenneenann. (1),

where K () is the transfer function of the shelf and bay near the station, and I (w)
is the spectrum of the tsunami incident to the shelf. Working from this standpoint,
we calculated the average spectra of various tsunamis at a station, anticipating that the
mean spectrum would show the approximate transfer function, since the tsunamis which
we used are of various kinds, i.e. large, small, distant, and near ones, so the mean
spectrum of them will become approximately uniform. The results obtained are shown
in Fig. 7. If the approximate transfer function mentioned above is assumed to be K
(w), the spectra of tsunami coming into the shelf can be obtained by (1), and the re-
sults of this operation are shown in Figs. 8~10.

Again if the spectral ratio of different tsunamis in the same station was obtained,
the effect of the bay and shelf must be eliminated. Therefore, the spectral ratios of
Tokachi tsunami to Kamchatka and Chile tsunamis were calculated for several stations
of the Pacific coast as shown in Figs. 11~12. These spectral ratios have some inclina-
tions to the angular velocity w, and the inclinations are different according to stations.
Now, from the ratio of Tokachi spectrum to the Chile one, we can conclude that Tokachi
tsunami contained a larger proportion of energy of the short-period components at
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stations near the source than at distant stations. In the spectral ratio of Tokachi to
Kamchatka, the inclinations against » become remarkably negative at Ayukawa, Ona-
hama and Mera, that is to say, at the central part of Honshii Island. Tokachi
tsunami contains large components of short-period in the northern part of Honshii.
Kamchatka tsunami, however, contains large components of short period in Miyako and
Onahama, so this area shows the inversion of the rate of spectral component. It also
coincides with the area of energy concentration in the case of Kamchatka tsunami, as
shown in the upper diagram of Fig. 13.



