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On Statistical Properties of Wave Amplitudes in Stormy Sea
——2nd Report Wave Groups——

by Hirofumi Yoshimoto, Member

Summary

A method to estimate the statistical properties of the wave groups in non-linear irregular waves is
presented which is based on the Auto Regressive Model and the second order random wave theory. It
is shown that the statistical problem of wave groups can be reduced to that of finding the Auto
Regressive Coefficient and the marginal probability density function of wave amiplitudes, from which
the joint probability density function of successive wave amplitudes can be estimated. The method is
verified based on numerical simulations and a field data measured in stormy sea states. It is shown that
that there is good agreement between data and results estimated by the present method.
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Fig.5 Probability of high run H; for the wave spec-

trum (18) when n==4. &, : threshold level. Hi :

significant wave height. H» : mean wave height.
‘Kimura’: numerical simulation by Kimura.
‘AR’: estimated by the present method. ‘Lon-
guet-Higgins’: estimated by the Longuet-Hig-

gins Method
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Fig.6 Probability of total run G; for the wave spec-
trum(18) when n=4(h.=H,). ‘Kimura': numer-
ical simulation by Kimura. ‘AR’ : estimated by
the present method. ‘Longuet-Higgins : esti-
mated by the Longuet-Higgins Method
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Fig.10 Correlation coefficient 71» between A; and An. ‘Measured’ : the full scale data.
‘AR’: estimated by the present method.  : the number of lag
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Fig. 11 Probability of high run (r80202, /.=2.0X 6,,2.5X 6;). ‘Hgf : high run of crest ampli-
tudes. Hy  high run of trough amplitudes. ‘Measured’ : the full scale data. ‘AR’ :
estimated the by present method. ‘Kriebel’ : estimated by the Kriebel and Dawson

method
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Fig.12 Probability of high run (r81214,hc=2.0X 6:,2.5X 6¢). H : high run of crest ampli-
tudes. Hy : high run of trough amplitudes. ‘Measured’ : the full scale data. ‘AR’ :
estimated the by present method. ‘Kriebel’ : estimated by the Kriebel and Dawson
method
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Fig. 13 Probability of total run (k.=a;). G © total run of crest amplitudes. Gy : total run of

trough amplitudes. ‘Measured’ : the full scale data. ‘AR’ © estimated the by present
method. ‘Kriebel’ . estimated by the Kriebel and Dawson method
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Fig. 14 Effect of the correlation of wave amplitudes on
the expected values of the largest wave ampli-
tudes in NV observation. Ac : crest amplitudes
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