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Coupled atmosphere-ocean-river modeling and assessment of vulnerability to
compound flooding
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In this study, a new numerical model was developed for compound flooding
hazards due to storm surge and high-river discharge, and the model was applied to evaluate the
hazard of compound flooding in an urban area. Firstly, a coupled wave and storm surge model was
constructed by incorporating the river channel directly into the model and this model can consider
the river flow. The model also utilizes the results of a rainfall-runoff model for flood flows from
upstream, seamlessly converting ever-changing flow rates into water levels at the model boundaries.
For actual operation, Osaka Bay (Typhoon No. 21 in 2018) and Ise Bay (Typhoon No. 24 in 2018) were
selected for evaluation. It was found that small and medium-sized rivers with smaller allowable
flows have a very high compound flooding risk due to the short time difference between storm surges
and high-river dishcarge.
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