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Abstract:  In order to investigate the performance of the latest Chinese Planned Controlled Access
Highway Network ( CAH-NET), A modeling method in Space-P was proposed, a composite importance
index for nodes was introduced, and a vulnerability analysis approach based on node failures guided by this
index was presented in this study. Based on the data from the 2022 National Highway Network Planning,
the CAH-NET model was constructed, and its static topological characteristics as well as network
vulnerability under various attack strategies were analyzed. Results show that the current CAH-NET
exhibits typical small-world and scale-free properties, with good overall accessibility. The top rankings for

node degree, centrality, and composite importance are mostly occupied by cities in the eastern coastal
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areas or key central hub cities. The vulnerability of network is slightly affected by random attacks. About

90% of nodes t need to be attacked to completely destroy the CAH-NET. Among intentional attack

strategies, the connectivity of network declines most quickly. When the proportion of nodes attacked

through the betweenness centrality attack strategy reaches about 30%, the network totally collapses.

Keywords : complex networks;

characteristics;  vulnerability ;
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Fig.2 Schematic of planned controlled access

highway topology in China
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Fig.3 Degree distribution of network
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Fig. 11 Comparison of the largest connected subgraph

changes under four types of attacks
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