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Fig. 1. Examples of power spectra of long-period fluctuations of water level.
A: when the significant height of sea or swell is 1m or less.
B: when the significant height of sea or swell is 1 to 5m or more.
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Fig. 3. Time variations of the power spectral density Eq4 in
representative periods, the square of one-third highest wave of
sea or swell (Hyj3)2, the wind velocity U and the wind direction 6.
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52. On the Characteristics of Long-period Fluctuations
of the Water Level observed at Miyagi-Enoshima.

By Isamu AIDA, Daiki DATE and Morio KOYAMA,
Earthquake Research Institute.

Routine observations of long-period ocean waves by means of tsunami recorders
have been carried out at Enoshima-Island, Miyagi-Prefecture. Long-period fluctuations
of water level always exist even on ordinary days and are noticed as the background
disturbance. The characteristics of these fluctuations on calm days were investigated
already by the author. The material taken up in this paper is the fluctuation on stormy
days which may disturb the tsunami observation.

There are two cases when water fluctuations become large at Enoshima. The one
is the case when an atmospheric disturbance excites the water on a distant continental
shelf and long-period waves travel to Enoshima along the shelf as edge waves. The
other is the case when long-period fluctuations are induced in the vicinity of Enoshima
with an increase in the wave-height of sea or swell.

The power spectral analysis is carried out on typical examples in both cases. In
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the first case, the maximum of power spectral density of long-period fluctuations occurs
at a certain time closely related to the location of an atmospheric depression. In the
second case, the power density in periods less than 15 min is coherent with the ampli-
tude of sea or swell. In contrast to “surf-beat” which is considered to be the waves
with the period of 1 to 3 min, waves with the period of 7 to 12 min are treated here.
The power spectral density in the period of 11.8 min is nearly proportional to [(Hy3)23,
in (Hyj5)?>4, where Hyj; is the one-third highest wave height of swell. The slight delay
in time between the variations of long-period fluctuations and swell is recognized. If
we assume a mechanism of exponential delay, the time constant seems to be less than
2 to 3 hours.

The maximum wave height and period in every 6 hours is read out directly from
the record of a tsunami recorder. According to statistics of the data during the latest
3 years, the frequency of the wave height which is larger than a certain value makes
approximately a normal distribution with the standard deviation varying with seasons
or years,

Synthesizing the results of the statistical and spectral analyses, numbers of days
when a background noise may disturb considerably the tsunami observation at Enoshima
is 0.5% or less of the total in summer and 1 to 2% in winter.




