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Nonlinear effects and extreme wave statistics induced
by an abrupt variation of water depth in coastal area
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Nonlinear mechanisms for freak wave formation:

1.

. Wave-bottom interaction due to the ‘ “equilibrium sea-state”

Non-equilibrium + Non-Gaussian + Highly nonlinear

Modulational instability due to nonlinear 4-wave —> Enhanced occurrence of extreme waves?

interactions. Incident waves Nyt

enhancement of bound harmonics.

Space-time focusing due to nonlinear dispersion in Amp bottom variation
shallow water depth.
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Effect of bottom shape at short- and long-scale after depth variation
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Num. simulation of the extended step profile with
various levels of incident nonlinearity
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Num. simulation and comparison with experiments on
the bar profile from Trulsen et al. (2020)

Wave spectrum
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