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i Nonlinear Ocean Waves

| separated into patterns lying along regularly located curves, with most of the
rgy concentrated along the curves corresponding to free and bound waves. Thig
of curves can be described by the equation D(w/n,k/n) = 0 (n = 1,2,3,..),
e D(w, k) = 0 is approximated by the linear dispersion relation but does not
wcide with it, especially for large k where there is a tendency for the indicated
ation to approximate a straight line. Some other properties of simulated wave
Is were also analyzed; these included temporal evolution of the spectra and spatial
ribution of the energy of perturbations. The method developed may be applied to
road range of problems where the assumption of one-dimensionality is acceptable.

Introduction

mputational techniques for numerical solution of the Navier—Stokes
1ations have brought new developments to geophysical fluid dynam-

Using modern numerical models, the long-term evolution of several
nplicated dynamical phenomena in different fluids, including the at-
sphere, can be successfully simulated. However, the long-term simu-
ion of a nonlinear multi-mode wave field is difficult to perform, since
st numerical schemes for the Euler equations fail to provide sufficient
uracy for treating nonlinearities in wave motion. The main source of
or is primarily due to the finite difference representation of the vertical
ucture of the flow when waves with different wavenumbers are present.
us, theoretical and numerical investigations of surface gravity waves
usually based on the equations for potential flow with a free surface.
this case the flow is fully determined by the form of the surface and the
ocity potential on the surface and in its vicinity. The potential mo-
n assumption, of course, idealizes the phenomenon, since actual wave
tion is both rotational and turbulent. Fortunately, potential theory
es many results which agree well with observations. For example, it is
l-known that even linear theory yields phase velocity estimates with
accuracy of the order of 1%. A much more sophisticated theory, deal-

with nonlinear wave-wave interactions (Hasselmann, 1962), which is
> based on the potential motion assumption, gives results which are
ifirmed by experimental data.

The main advantage of the potential motion approximation is that the
tem of Euler dynamical equations is reduced to the Laplace equation.
wever, the solution to the problem of surface wave motion is compli-
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