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A numerical method in computing the mass-loading pressure of the non-linear wave under

ice

The influence of ice on the wave is modeled by mass-loading and bending forces induced
by the vertical motion and deformation of the ice. The computation of mass-loading force
in nonlinear waves is difficult. We develop a numerical scheme based on Adams-Bashforth-
Moulton method to compute the mass-loading force in nonlinear waves. The numerical
scheme is first validated by comparing the results with the theoretical solutions to the Airy
wave and third order nonlinear waves in the intact ice sheet. Then, the nonlinear interactions
of irregular waves in ice following P-M or JONSWAP spectra are investigated by conducting

direct numerical simulations to Zakharov equations.
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The modulation instability (MI) is responsible for the formation of strong wave
localizations on the water surface and in a variety of nonlinear dispersive wave systems.
Recent laboratory studies confirmed the validity of breathers to describe several MI
scenarios in hydrodynamics, optics, plasma, and Bose-Einstein condensates. We provide
experimental evidence of nonlinear and distinct breather focusing in standing water waves,
ie, in two counterpropagating wave trains. The wave measurements are in excellent
agreement with the hydrodynamic coupled nonlinear Schrédinger equation and indicate that

MI processes are unimpeded during the interplay of two wave systems.
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