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4. One-dimensional Spectra of Wind Waves in Coastal Waters
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Kazuteru SUGAHARA***

Synopsis

This paper discusses about the applicability of the JONSWAP spectrum and the Wallops
spectrum to observed wind wave spectra and the properties of parameters of these spectral
models, using 14 spectra observed in coastal waters around Japan. As a result, we propose
a new spectral model, called the PH spectrum, as

Sea(f)=ag(2n)= = exp (= 1.25(ful f) Ty m

GUIf=0flfa= D41, for =L fisr s

o (= fIf 1, dor faSfS5Lf

According to the results of fitting the observed spectra to the above three spectral models,
the PH spectrum gives the almost same good fit as the JONSWAP spectrum, and the Wal-
lops spectrum, however, seems to be required an addition of some parameter or multiplier
for the good fit.

The parameters, both « and 7y, can be represented as a function of the wave steepness
with high correlation. And then the peak shape parameters of the JONSWAP spectrum,
oa and o», present a weak positive correlation to the wave steepness. The variation of these
shape parameters with the wave steepness is very small and the mean values of these are given
as 0.108 and 0.109 respectively. On the other hand, the shape parameters of the PH spectrum,
8a and 8», present a weak, but higher than gz and o» respectively, negative correlation to
the wave steepness. The mean values of these parameters are given as 3.86 and 3.82 respec-
tively. These mean values mean that the limits in the frequency range for approximation of
observed spectra with the Pierson-Moskowitz spectrum are given, on the average, by 0.741 S n
and 1.262 f,, for the lower and the higher frequency range respectively.

The result of approximation with the Wallops spectrum, also indicates that the slope
value, obtained by connecting the dominant and the secondary spectral peaks, becomes larger
as the increase of the wave steepness, which proves the inconsistency of the results by Huang
et al. (1981).

* Senior Research Engineer, Hydraulic Engineering Division
4#* Member of Coastal Observation Laboratory, Hydraulic Engineering Division
##%  Member of Storm Surge and Tsunami Laboratory, Hydraulic Engineering Division
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