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Synopsis

In addition to understanding flood risks in advance as indicated on hazard maps, it is

important to consider the real-time evacuation risks when evacuating from flood

inundated currents. In this study, we conducted a pedestrian evacuation analysis

considering the flooding situation when floodwater from one of assumed fifteen breach

locations in Kawajima Town, Saitama Prefecture, where is surrounded by rivers, and

identified weaknesses in evacuation from flood inundation by each breaching location.

As aresult, it was found that even in areas close to the breaching location, there are places

where evacuation is possible with sufficient time due to the slow spread of flood caused

by the undulated ground elevation due to natural levee. In addition, high evacuation

success rates have been recorded in areas with a high concentration of evacuation shelters.

On the other hand, it was found that accessible roads is restricted in the vicinity of the

Ando River where inland water flooding occurred before the breaching of river levee,

resulting that evacuees in the areas cannot reach evacuation shelters.
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Fig. 1 Location of houses and evacuation shelters in Kawashima Town. (a) Location of rivers and
anticipated breach points, relationship between house locations and evacuation shelters (current) (The
colored grid indicates the location of houses, and the circles indicate the location of evacuation
shelters)

nearest evacuation shelters for each house (The red text in the legend indicates the three former

. (b) The nearest evacuation center for each house (c) Location of evacuation shelters and the

evacuation shelters that have been added) .
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Fig. 2 Ground elevation data.
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Fig. 3 Link nodes (road network data).
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Fig. 4 An example of an evacuation analysis
model. ((a) Movement of evacuees 1 and 2 to
information sharing. (b) Sharing information
with evacuee 3 (change of evacuation center).
(c) Moving after evacuation

shelters.)
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Fig. 5 Number of people who failed to
evacuate or who were in the process of
evacuating at each levee breach point.
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Fig. 6 Number of evacuation failures or in-
progress cases (Combined results for all levee
breach locations).
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Fig. 8 Analysis results for Ichinogawa River.
(a) Number of evacuation failures or in-
progress cases from the evacuation analysis
corresponding to the Ichinogawa river levee
breach points. (b~e) Evacuation status at
Ichinogawa river breach points (No. 1~4).
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Fig. 9 Flood depth 30 minutes after the breach
at breach point No. 4.
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Fig. 10 Analysis results of Arakawa River.

(a) Number of evacuation failures or in-progress
cases from the evacuation analysis corresponding to
(b~e)
Evacuation status at Arakawa River breach points
(No. 5~8).

the Arakawa River levee breach points.
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Fig. 11 Flood depth 10 minutes after the breach
at breach point No. 8.
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Fig. 12 Analysis results of Irumagawa River
(a)Number of evacuation failures or in-progress
cases from the evacuation analysis corresponding to
the Irumagawa River levee breach points. (b~d)
Evacuation status at [rumagawa River breach points
(No. 9~11).
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Fig. 13 Reasons why houses in the northern part of
the city were unable to evacuate successfully at
breach point No. 10. (a) Locations of evacuees A
and B at the start of evacuation. (b) Locations of
evacuees A and B and flood depth 1,500 seconds
after the breach. (c) The locations of evacuees A
and B and the depth of flooding 3,700 seconds after
the breach (the time when evacuee B arrives at the
evacuation center).
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Fig. 14 Analysis results of Oppegawa River.
(a)Number of evacuation failures or in-progress
cases from the evacuation analysis corresponding to
the Oppegawa River levee breach points. (b~d)
Evacuation status at Oppegawa River breach points
(No. 12~15).
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Fig. 15 Flood depth 30 minutes after the breach
at breach point No. 13.
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Fig. 16 Number of evacuation failures or in-
progress cases (Map showing the overlap between
areas at risk of house collapse and houses located
in areas with maximum flood depths of 3 meters or
more).
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Fig. 17 Number of evacuation failures or in-
progress cases (When a closed evacuation
shelter (red circle in the figure) is added).
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