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Abstract: In recent years, we have seen many large-scale disasters such as earthquakes, and overflows of
shelter capacity often occurred due to the day-night population gap at the time of the Great East Japan
Earthquake. Therefore, it has become an important issue to allocate shelters in consideration of the day-night
population gap (diurnal variation). In the shelter assignment problem, the use of zero-suppressed dichoto-
mous decision graphs (ZDD) makes it possible to enumerate all patterns of shelter assignment. Studies using
ZDD evaluated the distance to the shelter and the capacity factor, but did not consider the dwell time on
the travel route, and used the fixed number of evacuees. In this study, we add an evaluation index using a
network flow simulation method in order to take into account the number of people who stay in shelters along
travel routes. In addition, we propose a method for obtaining shelter allocation that takes into account the
diurnal variation in the number of people staying in shelters using stay history data for all time segments.
In our experiments, we used three evaluation values: distance, occupancy rate, and evacuation completion
time, and confirmed the effectiveness of the method through experiments using real environments.
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Table 1 Data on the number of people in the building

each time category.

52 58 53 GfE 51 5fE 23 5fE
9:00-12:00 214 115 43 140
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Fig. 6 Graph of NIT.
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Fig. 8 Proposed method (distance, capacity, time).
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9 TERTE (AWEBZ L)

Fig. 9 Conventional method (without diurnal variation).
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Fig. 10 Proposed method (with diurnal variation).
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