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Investigation on the role of ocean waves in sea ice structuring from formation
to break up stages
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The aim of the research is to investigate and model the dynamical processes
of wave-ice interactions in the marginal ice zone from the generation to the breakup of the sea ice
by waves, and the propagation and attenuation of waves under ice. For that, the new wave ice tank
and the newly developed method to create frazil ice under waves were used to create different types
of freshwater ice. Wave propagation and attenuation under different ice field, the resulting ice
group formation process, and the nonlinear wave evolutions were studied. Field expeditions were
conducted in the Okhotsk Sea, Arctic Ocean and Antarctic Ocean where an anomalous spectral downshift

was observed in the Okhotsk Sea. Finally, a subgrid scale model to estimate the nonlinear wave-wave
interactions under ice was developed. Also, a numerical wave-ice tank is being developed to mimic
the physical wave-ice tank.
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