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SUMMARY

In fire and emergency service administration, forecasting future emergency dispatch volumes is

essential for planning resource allocation and personnel deployment. However, in small to medium-

sized cities with relatively low numbers of emergency dispatches, stable prediction using

conventional methods is often difficult due to data sparsity. The purpose of this study is to develop

and present a methodology for projecting future emergency dispatch volumes that is applicable to

medium-sized cities. In this study, emergency dispatch counts are classified by incident type and by

daytime and nighttime periods. We construct a small-area model that incorporates district-level

random effects within a negative binomial regression framework, allowing for overdispersion.
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Explanatory variables include population composition, the number of road intersections, facility
counts, and the daytime population ratio. As an empirical application of the proposed method, we
conduct a case study of Higashihiroshima City, Hiroshima Prefecture, using emergency incident data
and future population projections obtained via the cohort-component method. The results
demonstrate that the relationships between population structure, district characteristics, and
emergency demand are consistent with existing findings. Moreover, the total number of emergency
dispatches in Higashihiroshima City is projected to increase from the 2020s to around 2045. The

proposed framework is applicable to other medium-sized cities and provides a practical analytical

approach for future demand assessment in fire and emergency service administration.
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