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Flooﬂ risk and its measures at highly multi-layered large city under extreme
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We executed inundation simulation analysis of both ?round and underground
spaces in Umeda district, Osaka City, Japan. We applied the integrated model comprising the
inundation models for the ground and the underground spaces.In the model, the subway tracks were
also considered as additional underground space.Through the analysis, it was found that as rainfall
increases, inflow to underground increases, and it is important to set flash board at entrances to
underground and to close subway tracks.In addition, by hydraulic experiments, we could obtain the
critical flowing conditions of car and man and evacuation difficulty by bicycle in flood water.
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