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Abstract

To evaluate the importance of each road in the urban road network, an evaluation method was
proposed using a topological network structure. This method utilizes node metrics under dynamic
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changes in dual topology networks to evaluate the importance of roads by measuring the degree of
damage to topology network connectivity caused by node deletion using the Hosoya index. Based
on the Hosoya index, the important road sets under the node metric are aggregated to obtain the
road importance level. Taking four local road network samples between the second and third ring
roads in Wuhan as examples, it was found that the Hosoya index after set operation is lower than
the Hosoya index under a single node measurement index, verifying the effectiveness of this me-
thod and indicating that multi indicator integration can better represent the importance level of
roads compared to a single indicator.
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Figure 1. Comparison between primitive method and dual method
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Figure 3. Map of 4 sample road networks in Wuhan city
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Table 1. The order of node deletion for four samples in Wuhan under node metrics
1 KXW 4 MERED R EEHRFE T 2 MERIGEF
ID TR et B L
7. 15, 1. 8. 2. 3. 6. 9. 15. 7. 1. 8. 4. 2. 3. 9. 7. 15, 1. 8. 19. 17. 4. 6.
FEAS 1 19, 17. 13, 16. 12, 21. 4. 13. 16, 6. 5. 11, 14, 17. 9. 2, 3. 5, 11, 14, 13, 16.
14, 11, 5. 10. 18. 20 19. 12, 10. 21. 18. 20 12, 21, 10. 18. 20
i 2 8. 2,10, 7. 4. 1. 9. 6. 3. 8. 2,10, 7. 4. 3. 6. 1., 5, 8. 2. 4. 10. 7. 9. 3. 6.
11. 5 9. 11 11. 1. 5
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Table 2. Road importance levels of four road network samples in Wuhan city
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Figure 4. Consider the changes in Hosoya index when considering single and multiple indicators
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