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Benefit Evaluation of Disaster Reduction Capability of Road Network by Enhancing Connectivity
Tsuyoshi HARADA, Fumitaka KURAUCHI and Akiyoshi TAKAGI

Impacts of network degradation may not be large when the area in concern is not disconnected with other areas, even
several links may be degraded and disconnected. In response with East Japan Great Earthquake, the Japanese Ministry
of Land, Infrastructure, Transport and Tourism has proposed the evaluation method of the function of road in emergent
situation. In the proposed method however the benefit of such function is not evaluated by the monetary term and the
method is therefore not consistent with the conventional benefit evaluation method. Based on the above background, we
propose a benefit evaluation method of disaster prevention capability of road network consistent with the conventional
benefit evaluation method. In concrete, we define the benefit of disaster prevention capability of the road as a sum of
reduction of economic loss by detouring and losing opportunity, and reduction of anxiety of being disconnected for lo-
cal citizen. The economic loss is quantified by user equilibrium assignment with variable demand, and the anxiety re-
duction is quantified by the compensating valuation. The proposed method is applied to the road network in Hida area
of Gifu Prefecture, and the benefit of enhancing connectivity by new road construction is quantified by the monetary
term. It is also found that the benefit may change non-linearly by parameter y determining the relative weight of enhanc-
ing connectivity to the other terms. This result suggests that the benefit of avoiding disconnection for the local small
village can be evaluated, when the parameter is properly set.
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