D5-04

EI4MMIBIFR S R T LAFRFMARERAS

1/4

RHFREF OE M PAZEIZ K 2 IHBL B R OBBAE &
HI DA & oD AR

HLHE - KRR - BEFE

Delays in Firefighters’ Travel Time Caused by Road Blockages
after Following a Large Earthquake and Their Relationship with Local Characteristics

Atsuhiko MURAKAMI*, Toshihiro OSARAGI**, Maki KISHIMOTO**

Abstract: In a large earthquake, urban fires occur simultaneously across multiple locations, and debris from
collapsed buildings blocks roads, hindering firefighting operations and worsening fire damage. The complex
interplay of local building and road network characteristics makes it difficult to quantitatively assess which factors
affect delays in firefighting. In this study, we conducted simulations of firefighting activities at the level of each
fire department jurisdiction, evaluating not only the probability of arrival but also the delay rate in travel time.
Using a regression model, we analyzed the relationship between delay rates and local characteristics. The results
show that variables explaining building collapse and road blockage rates are major factors increasing delay rates
in the aftermath of a large earthquake. Furthermore, local characteristics such as road area ratios and the presence
of wide roads are associated with reduced delays, highlighting their importance in enhancing firefighting resilience.

Keywords: KHiE (large earthquake), & #PHJE (road blockage), JHBAFX (fire fighter), EIF5i#AE (delay in arrival),

HiXF54 (local characteristics)
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