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Freak waves, rogue waves and giant waves

Nonlinear water waves Gaussian seas
and extreme waves




Extreme waves
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STOKES EQUATIONS FOR REGULAR WAVES
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GAUSSIAN SEAS
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Stationarity Ergodicity Gaussianity



TYPICAL WAVE SPECTRA FROM MEDITERRANEAN SEA

(surface waves)
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TIME DOMAIN ANALYSIS
NECESSARY AND SUFFICIENT CONDITIONS TO HAVE A HIGH WAVE
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PROBABILITY OF EXCEEDANCE OF THE WAVE HEIGHT

Asymptotic expressions of Boccotti valid for any shape of sprectrum
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SPACE-TIME DOMAIN ANALYSIS

What happens in the neighborhood of a point x,
if a large crest followed by large trough are
recorded in time at x; ?

11(xo+X,1,+T) € (u9u+du)
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TIME DOMAIN ANALYSIS : SUCCESSIVE WAVE CRESTS

Necessary and sufficient conditions for the occurrence of two high wave crests
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TIME DOMAIN : 7HE CONDITIONS ARE SUFFICIENT
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TIME DOMAIN : 7HE CONDITIONS ARE NECESSARY
EX (hy,h,,7)

Expected number of local maxima of the surface displacement 7(?)
of amplitude 7, which are followed by a local maximum with amplitude 7,

after a time lag r
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Corollary : joint probability of successive wave crests
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MONTE CARLO SIMULATIONS OF GAUSSIAN SEAS
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SPACE-TIME DOMAIN ANALYSIS

What happens in the neighborhood of a point X,
if two large successive wave crests are recorded in time at x, ?
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SPACE-TIME covariance P (X, T) = (17(x,1)7(x, + X, 1, + 7))



WAVE GROUP DYNAMICS
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