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Study on the Time-bounded Criticalness Centrality in Consideration of Evacuation
Time Limit and Road Blockage
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We address the problem of detecting critical links in a large spatial network in order to maintain network
performance, Especially, we focus on the fact that reachability within a maximum permissible time plays an important
role in case of disaster evacuation. In order to formulate such requirements, we propose a novel concept called time-
bounded criticalness centrality by quantifying the number of people who become unable to move to one of these
evacuation facilities within a maximum permissible time when a link is blocked. In our computer experiments using
three major cities in Shizuoka Prefecture, we demonstrate that our proposed centrality can produce naturally

interpretable detection results by varying maximum permissible times.
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