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JOINT DISTRIBUTION OF SURFACE ELEVATION AND ITS
VERTICAL VELOCITY FOR THE SECOND ORDER
NONLINEAR RANDOM SEA WAVES

Guan Changlong
(Institute of Physical Oceanography and Physical Oceanography Laboratory,

Oceun University of Qingduao, Qingduo  266003)

Abstract On the basis of the nonlinear model for random sea waves presented by
Longuet—Higgins, the joint distribution of wave surface elevation n and its vertical
velocity 1j, accurate to second order approximation, is derived by calculating directly
each moment of the joint distribution. The derived distribution is in form of the

truncated series
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f(n, n) = 2100 exp[ - E (w + U—)][l + SIOH](“) + Slel(“)H:(v) + S}oHs(“)]
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where u = L , U= 1 and H (x) the Hermite polynomial of degree n, rather than of
g, o,

the asymptotic infinite one, which is the probable result by the cumulant—generating
function method. The truncation of the series is related physically to the order of the
nonlinear approximation. Owing to nonlinearity of sea waves, the distribution is
non—Gaussian, and n and 7 are no longer independent of each other.
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