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Abstract: In this study, we proposed a new method for hindcasting ocean wave heights in ice-infested seas by adjusting the
wind velocity entered into the model calculation according to the concentration of sea ice, and we examined how well the
method reproduces the significant wave heights of the SWAN surge estimation model. We also hindcast ocean waves on the
Sea of Okhotsk for the past 30 years with the SWAN model to examine recent changes in wave height with a return period of
50 years (this is used with reference to designing harbor structures) and to estimate the changes with a period of the next 50
years by using an ultra-high-resolution global climate model that forecasts future climatic and oceanographic phenomena.
Then, we assessed the stability of existing breakwaters against future scenarios of ocean phenomena with the Monte Carlo
method, and we investigated the effect of typical maintenance on the breakwaters. Finally, we suggested a method for
reducing the cost of maintaining breakwaters that are covered with wave-dissipating blocks.

Key words: wave forecasting, SWAN model, Sea of Okhotsk, MRI-AGCM3.2S, Monte Carlo Method, cost reduction
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