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Spatial Evaluation of Kagoshima University Second Gymnasium as an Evacuation Center
— Consideration of capacity setting and congestion situation based on layout —

IWAFUNE Masaki
Keywords: evacuation center, capacity, physical distancing, COVID-19, Kagoshima university

Abstract

[Introduction] At municipality-designated evacuation centers for disasters, the standards for
setting the capacity in consideration of COVID-19 measures and the definition of the congestion
level are often ambiguous. In this study, we will discuss spatial placement of evacuees based on
the layout of evacuation centers, and consider (1) capacity, (2) simple calculation method of
capacity, and (3) congestion of evacuation centers that can secure physical distance.

[Method] In Kagoshima University's Second Gymnasium, which is a designated evacuation
center by Kagoshima City, the capacity was estimated based on 4 m® per person and 1 m of
passage width in a place where private occupied compartments can be set on the layout in the
facility, in accordance with the Kagoshima Prefecture "Evacuation Center Management and
Operation Manual — Guidelines for Countermeasures against COVID-19 — (3rd Edition)". In
addition, in a simple simulation that also considered the psychological distance, the change in
the shortest value of the "distance between privately occupied compartments where residents
enter (= physical distance) " was spatially examined as the number of people accommodated
increased.

[Results] (1) The capacity of the Kagoshima University's Second Gymnasium was 515 people
according to the COVID-19-adjusted standard of Kagoshima City. But it is estimated 140 people
1s a better number for the large hall and the table tennis court where space is available to set
individual compartments, by the criteria of "one individual compartment of 4 m* per person,
with a passage width 1 m" which is more space than the international standard presented by
the Sphere Handbook 2018. In addition, when considering 10 to 20 people will be using one
toilet, the number of toilets in the Second Gymnasium is 8, so the capacity of 80 to 160 is
appropriate. A second layout change plan that assumes the capacity will be exceeded, with the
standard of one individual compartment of 2 m® per person and a passage width of 1 m,
calculates the capacity of the Second Gymnasium at 210 people. (2) By considering data of other
facilities, the relationship between the area that can be occupied by individual compartments
and the capacity set-up can be obtained. The capacity based on the standard of 4 m’ per person
and 1 m of passage width is the value obtained by multiplying the area (m? of the individual
compartment setting area by about 0.1. (3) According to the simple simulation results of the
change in the shortest value of "distance between individual compartments (= physical
distance) " due to the increase in the number of people accommodated, the shortest value of
the distance between individual compartments is 1 m when more than about 50 % of the
capacity is achieved. In this case, it may not be possible to maintain a physical distance of 2 m
depending on the position of the residents in the compartment.

[Discussion] (1) There is no big discrepancy between the capacity of 140 people based on the
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layout and the capacity of 80 to 160 people based on the number of toilets shown in this study.
It is thus considered that evacuation life with less stress is possible with a capacity of about
140 people. However, depending on the case, for example when there are many women, it may
be necessary to install simple toilets or open access to toilets in an adjacent facility. The layout
of the standard of 2 m® per person and 1 m of passage width can secure a physical distance of
1 m. If it is necessary to increase the number of residents above the capacity of 210 people,
individual compartments should be provided in the adjustment space, etc. The evacuation
center manager should be prepared for this layout as well. Although this is a limited example,
the COVID-19-adjusted standard of Kagoshima City in the Gymnasium is not in line with the
actual situation of evacuation center management. Criteria for capacity setting should be
clearly stated, and the capacity of all facilities should be verified in Kagoshima City. (2) When
applying a small fixed frame space to a certain space, there is a strong correlation between the
area of "the certain space" and the number of "fixed frame spaces'. Therefore, the fact that the
capacity based on the standard of one individual compartment 4 m® per person and 1 m of
passage width is the value obtained by multiplying the area (m® of the private space setting
area by about 0.1 is the basis for the simple calculation method for the capacity of evacuation
centers. (3) Focusing on the change in the shortest value of the "distance between individual
compartments (= physical distance)" due to the increase in the number of evacuees
accommodated, more than 50 % of the capacity is a meaningful spatial state for infection
control. Management criteria are often presented as criteria for congestion in evacuation
centers, but spatial analysis related to infectious disease control should also be considered.
[Conclusion] In this study, based on the evacuation center layout, spatial placement of
evacuees was examined, and (1) capacity, (2) simple calculation method of capacity, and (3)
congestion of the evacuation center were considered. This research can be used as a basic

resource for evacuation center management manuals of other facilities too.
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