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Analysis of Complex Network Property and Robustness of Urban Road Network
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Abstract: In order to analysis the complex network property of urban road network and the robustness when
the urban road network are attacked, we transformed the urban road network into topological structure by
adopting dual approach, and set the connectivity, the relative size of maximum connected subgraph, network
efficiency and circle rate as the evaluation indexes of the robustness when urban road network is attacked.
According to the sizes of the node degree, the node betweenness and the edge betweenness, we selective
attacked the planning road network of Haizhu district in Guangzhou. The result shows that (1) when the
network is attacked according to size of node degree, it is largely paralyzed when the node failure ratio
reaches 20% ; (2) when the network is attacked according to size of node betweenness, it is relative slowly
paralyzed when the node failure ratio reaches 60% ; (3) but when the network is attacked according to size of
edge betweenness, it shows a strong robustness, it is completely paralyzed until the failure edge ratio reaches
80% .
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Fig. 1 Examples of urban road network topology structure
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Fig. 2 Node failure in road network topology structure
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Fig. 3 Edge failure in road network topology structure
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Fig. 4 Road network planning of Haizhu district in
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Fig. 5 Road network topology structure of

Haizhu district in Guangzhou
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Fig. 6 Network robustness indexes based on

node degree attack
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Fig.7 Network robustness indexes based on

node betweenness attack
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Fig. 8 Network robustness indexes based on

edge betweenness attack
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