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2. Numerical Examination) of Several Statistical Parameters of Sea Waves

Yoshimi Goba*

Synopsis

Analyses are made on several statistical parameters including wave heights and periods, derived
from wave registrations, The analyses are aimed at the effect of spectral shape on statistical
variability of wave parameters, the difference between the parameters defined by the zero-upcrossing
and the zero-downcrossing methods, and a spectral parameter governing the wave grouping.
Numerically-simulated wave profiles constitute the main source of data, but field and laboratory
data are also used in the analyses.

The coefficients of variations of charactensuc wave heights, periods, and other parameters are
confirmed to be proportional to the -1/2 power of the number of waves in a record except for the
-maximum wave height and period. As the spectral peak becomes sharp, the coeffients of variations
of characteristic wave heights increase while those of wave periods decrease. The coefficients of
variations of these parameters have been evaluated for four typical wave spectra. In numerical
simulations of wave profiles, caution should be taken for the method of simulation because it may
affect the magnitude of statistical variability.

It is confirmed that the zero-upcrossing and the zero-downcrossing methods yield the.same
ensemble means of the characteristic wave heights and periods. The difference between the charac-
teristic values of wave heights and periods for individual wave records remain within a range of
statistical variations, which has been evaluated for four typical spectra. However, waves which exhibit
forward asymmetry (atilthess), such as those observed near or within the surf zone, produce shorter
periods by the zero-downcrossing method than by the zero-upcrossing method. This difference in
wave periods becomes large as the value of newly-defined wave atiltness parameter increases. '

The mean run length of wave height is closely related to the correlation parameter of wave
envelope, which can be calculated from the wave spectrum. The run length directly estimated with
this envelope correlation parameter however, is generally shorter than. the actually observed run
length. : . :

* Deputy Director General
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