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SUMMARY

We consider the dynamics of nonlinear surface waves
approaching the coast and entering a shallow water
regime. The Korteweg-de Vries equation with periodic
boundary conditions is used to model the wave motion. We
discuss a program of "in situ" measurements to check the

theoretical predictions.

Nous traitons ici la dynamique des ondes non linfaires
en eau basse. ‘L’Equation de Korteweg-de Vries avec
conditions au contour périodiques est utilisée comme
modéle pour 1‘’&volution des ondes dans ce contexte.
Enfin un programme de mesures "in situ" pour vérifier
les prédictions th@oriques est discuté .

TEXT

The dynamics of surface water waves in shallow water is
essentially nonlinear and cannot be accurately described by
the well established methods of linear (Fourier? spectral
analysis.

The motion of nonlinear shallow water waves may conversely
be studied by wusing the recent techniques of nonlinear
spectral analysis based upon the theory of the scattering
transform C([Osborne et al.,1982a,bl, which constitutes an
extension of the Fourier method to a wide class of nonlinear
problems o0of oceanographical interest. The central idea of
this theory is the definition of a nonlinear spectrum
(analogous to the Fourier spectrum) composed of a "solitgn"

part (typically nonlinear) and of an "almost linear"
radiative part which in some cases may contain less energy
than the former.

We consider here the propagation of surface wavetrains
toward the coast and use the well-known Korteweg-de Vries
equation, with periodic boundary conditons, for modeling the
wave evolution C[Osborne and Malanotte Rizzoli eds.,19811.
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Typical predictions of the scattering transform theory in
this context are that the soliton component becomes more
important as the wavetrain approaches shallow water and that
each soliton may undergo a process of fission, generating
two smaller solitons.

A program of measurements in a coastal region is being
planned to obtain the surface wavefield at different
distances from the coast (and thus in different water
depths). The location wmust be characterized by a gently
sloping bottom and the measuring buoys must be aligned
perpendicularly to the coastline, in water depths ranging
from 2 to 20 meters. The nonlinear spectra which will be
obtained at each buoy location by nonlinear Fourier analysis
[Osborne,1983] of the data will furnish an experimental
check (outside the laboratory) of this very recent
periodic-domain nonlinear spectral theory. The spectra will
also allow the evaluation and definition of higher order
nonlinear effects.
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