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Abstract: In recent years, the observed frequency of extreme weather phenomena such as torrential down-
pour has been increasing, which is a possibility of causing flood damage such as flooding of the river and
etc. In order to mitigate the damage to the pedestrian in a flood disaster, a prior consideration of disaster
prevention such as evacuation planning is considered to be one of the important topics. The authors have
proposed the route choice model of pedestrians that considers pedestrian’s individual map recognition: the
position of refuges, routes, and the condition of roads. The authors have also developed the pedestrian sim-
ulator that can be coupled with a physical simulation such as computational fluid dynamics. In an example
of pedestrian simulation during a flood evacuation, a real-time recognition of flooded area using such that
Internet of Things devices has possibility to improve the evacuation completion ratio. In this paper, we
investigate to what extent the evacuation completion ratio improves when the future prediction of flooding
area becomes possible. An example of flood evacuation simulation for pedestrians shows that an evacuation
ratio increases and the counter-flow of pedestrians decreases when a pedestrian assumes visually unconfirmed
roads to be suffered. The example also shows that a short-term prediction of flooded area by physical sim-
ulation using computational fluid dynamics could improve the evacuation completion ratio and reduce the
inundation time.
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Fig. 1 The scheme of simulation during a flood evacuation.
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Fig. 2 The overview of heulistic model.
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Fig. 3 The cognition of a road condition with pedestrian’s

vision.
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Fig. 4 The algorithm of route choice model.
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Fig. 5 The building shape with the network of routes.
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Table 1 The configuration of simulation in a route choice.
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Table 2 The tripmeter and time of experiment and simulation.
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Fig. 7 The street map with the network of routes.
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Table 3 The configuration of simulation in a flood evacuation.
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Fig. 8 A time-dependent evacuation completion rate without
flood.
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Fig. 9 A distribution of water depth.
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Fig. 10 A time-dependent contour of the flooded area.
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Fig. 11 Flow diagram (Optimist).

x4 RO CRBlTEE)
Table 4 Evacuation status (Optimist).
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Refuge3—

12 Bt (BBlE#R)
Fig. 12 Flow diagram (Pessimist).
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Table 5 Evacuation status (Pessimist).
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Fig. 13 Flow diagram (IoT sensors).
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Table 6 Evacuation status (IoT sensors).
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Fig. 14 Flow diagram (Simulation forecast).
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Table 7 Evacuation status (Simulation forecast).
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Fig. 15 A relation between prediction duration and evacuation

completion ratio.
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