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EXAMINATION OF ROAD NETWORK EVALUATION METHOD USING
MATRIX TREE THEOREM

Shunji KOZAWA, Shoichiro NAKAY AMA,Shun-ichi KOBAYASHI and
Hiromichi YAMAGUCHI

Many natural disasters such as large-scale earthquakes and heavy rains occur in Japan. In such an emer-
gency, road connectivity is important for post-disaster reconstruction support. In order to build a strong
network, it is important to analyze the reliability of the network in advance, and to reinforce and take coun-
termeasures against vulnerable areas.

In this study, we propose a method for calculating vulnerable links in emergency transportation road
networks in Ishikawa Prefecture using the matrix tree theorem. Conventionally, indices such as connectivity
have been used to study the reliability and vulnerability of networks. In this study, the rate of decrease of
the spanning tree of the network is adopted as a new index for vulnerability indices. For this index, we use
the Laplacian matrix of the network and the amount of reduction between the spanning tree of the network
and the number of spanning trees when each link is disconnected. As a characteristic of this index, spanning
tree can be calculated by simple eigenvalue calculation. In addition, since important links are calculated
from the entire network, OD is not set. The proposed method is analyzed for the emergency transportation
road network in Ishikawa Prefecture, and the validity of the method is examined.



