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A large number of fires tend to break out simultaneously after a large earthquake. Moreover, these fires
come with a wide range of risks from burning down the whole city block to relatively little damage as a
result of dying down naturally. To reduce seismic damage, fires that have a high propensity to spread
widely must be identified and extinguished preferentially. In addition, disaster-stricken streets and fire
hydrants make it difficult for firefighters to arrive quickly at fire sites and prevent prompt firefighting.

In this study, we constructed and integrated simulation models that describe urban damage
(such as the spread of fires and street blockages) and firefighters’ activities (such as decision strategies
about whether to dispatch to a fire site and how to travel to the fire site) in order to evaluate firefighting
strategies from the viewpoint of the number of burned-out buildings.

In previous studies about decision strategies, an approach wherein firefighters standby for the
outbreak of high-risk fires was suggested. However, in this strategy, high-risk fires that break out later may
spread widely. Hence, we proposed a plan in which firefighters are immediately dispatched to “relatively
dangerous” fires. In our approach, firefighters can be dispatched to almost all serious fires, including future
fires, because the “relative fire-spread risk” in all fires that could break out is predicted. Additionally, there
is a low probability that firefighters will fail to extinguish these fires, since they can dispatch directly after
they receive reports of fire breakouts.

Moreover, we formulated strategies to improve firefighters’ access to fire sites. One of the
strategies is to support route finding for firefighters based on street-blockage information. Another strategy
is to use hydrants, which are densely distributed, even though they come with the possibility of water
outages. Furthermore, we evaluated the effects of information about street-blockage collected by local
residents and water-outage collected by the extensive water pressure meter system on reducing access time
and the number of burned-out buildings caused by the failure to extinguish fires.
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