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Joint statistical distribution of surface slopes for the third-order

nonlinear random sea waves

Zhang Shuwen, ! Sun Fu, ! Guan Changlong!

1. Marine Enuronmental College, Ocean University of Qingdac, Qingdao 266003

Abstract — Based upon Longuet-Higgins's nonlinear model of random sea waves, the joint statistical distribution of isotropic wave surface
slopes exact to the third-order is derived. It is shown that the joint distribution of surface slopes has the form of truncated Gram-Charlier se-
ries. The truncated terms are decided by the order of approximation to nonlinearity of sea waves. For each order approximation, the coeffi-
cients in the series are modified comparatively to the corresponding ones for the previous order approximation. The distribution reduces to
Gaussian if the effect of nonlinear wave-wave coupling mteraction is excluded .
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