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JOINT STATISTICAL DISTRIBUTION OF SURFACE SLOPES FOR
THE HIGHER ORDER NONLINEAR RANDOM SEA WAVES
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(First Institute of Oceanography, State Oceanic Administration, Qingdao, 266003)
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(Physical Oceanography Laboratory, Ocean University of Qingdao, Qingdao, 266003)
GUAN Chang-long
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Abstract The non—Gaussian theory of Sun Fu(1994), a statistical distribution of surface elevation,
is extended here to obtain the joint distribution of anisotropy surface slopes for a weakly nonlinear
model of random sea waves by applying the method of calculating directly each coupling moment.
It is shown that in higher approximation of sea surface, the distribution can be given by the
truncated Gram—Charlier series. The types of wave-wave coupling interactions are connected with the
order of approximation to nonlinearity of sea surface, which eventually defines the truncated term of
the Gram—Charlier series. For each order of approximation, the coefficients in the series are modified
comparatively to the corresponding ones for the previous order approximation. The distribution
reduces to Gaussin if the effect of nonlinear wave-wave coupling interaction is excluded.
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