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Abstract: The nearshore wave is a dominant hydrodynamic impact for engineering, geophysics and
environmental problems. Nonhydrostatic impact could be a major factor for the failure of coastal
structures during extreme marine events. This paper introduced, tested and applied Boussinesq-
Green-Naghdi rotational hydrodynamic model to regional-scale assessment of the non-hydrostatic
wave load and risk assessment in near-coast areas during extreme marine events. It also simulated

selected study areas in United States and Philippines devastated by hurricane storms with detailed
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flow thickness,orbital velocities,and wave forces computed. The boulder transport was found ini-

tiated by the infragravity swash bore. The intermittent loading of boulders onshore by swash

bores has direct implications for loading on manmade structures, which might locate in similar re-

gions and will experience similar forces. The non-hydrostatic wave load and the house damage

state distribution are correlated with a proportional expectation. The weight analysis of velocities,

wave heights and relative shielding were carried out. The regional-scale assessment method of the

wave risk were derived and parameterized based on this study. The research would contribute sig-

nificantly to the further exploration of the rotational phase-resolving hydrodynamics theory and

the wave disaster mechanism. The assessment method would be useful to engineers and planners

to design coastal communities that will withstand future marine hazards.
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