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Fig. 1 Comparison between emperical distribution of A(z) and theoretical
distribution
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STATISTICAL DISTRIBUTIONS OF LOCAL WAVE
AMPLITUDES AND PERIODS

Zhao Meng, Xu Delun and Lou Shunli

(Ocean University of Qingdao 266003)

ABSTRACT

With an assumption that the sea surface elevation Z(¢), as a stochastic process,
is stationary and normal and can be represented by

L(e) = Re{A(s)e'¥"}

the distributions of the local amplitude A(#) and the local period
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and the joint distribution of A(¢) and T(¢), are strictly derived, by using the
theory of Hilbert transform, to be
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where
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are the introduced dimensionless quantities and

A
y= |2
m3
is a measure of spectral width defined by Longuet-Higgins.

Three trains of random waves with respectively a2 narrow spectrum (v =
0.052), a JONSWAP spectrum (2= 0.308), and a P-M spectrum (v = 0.417)
generated by a program-controlled wave generator are used to test the distributions.
It is found that in all of the three cases the theoretical distributions given above are
consistant well with the actual ones, not affected by the spectral width, while those
derived by Longuet-Higgins with the narrow band assumption deviate to a certain
extent from the actual ones and the larger the spectral width the more serious the
deviation.



