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Masaru Watanabe, Masashi Saito, Hiroaki Shirasawa, Tatsuhito Ueki, Kuniaki Furukawa, Hisao Usuda and
Tomohiro Watada : Quantification of forest road as an alternative route during disasters : Evaluation
from the viewpoint of road network topology. J. Jpn. For. Eng. Soc. 37(1): 27 — 38, 2022. Although
there is momentum to review forest roads as an alternative route during disasters, quantitative
evaluation methods for their functions have not been sufficiently established. In mountainous regions, it
is unclear how effective the role of forest road development is in building disaster prevention
infrastructure. In this study, we developed a method to quantify the function of forest roads by
improving the existing method for evaluating connection vulnerability to support the evaluation of
public benefit from forest road projects. This study was conducted in Gujo City, Gifu Prefecture. Here,
the function of alternative roads of forest roads was conceptually organized and a forest road with an
alternative route function was defined as a forest road included in a set of non-overlapping routes
(evacuation route set) that minimizes the time required while maximizing the number of non-
overlapping routes between evacuation origins and destinations. Furthermore, the evacuation route set
could be obtained as a solution to the minimum cost-maximum flow problem between the starting and
ending points. As a result of evaluating all evacuation route sets between the origins (225 evacuation
centers in the city) and the destination (Gujo City Hall) in the study site, forest roads were included in
the evacuation route set for ~65% of the evacuation centers. Thus, the proposed method can evaluate
the alternative route function of forest roads only from the perspective of network topology and not
from the perspective of disaster risk.
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