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Abstract: It will provide an important theoretical basis for the actual deployment of urban traffic to build a
robust topological structure model of urban traffic network. Based on the theory of 2-section graph and
line graph of hypergraph, this paper studies the topological properties and robustness of the bus hyperg-
raph. First, based on the data of Xining public transportation, this paper constructs a bus hypernetwork
model with stations as nodes and lines as hyperedges. Besides, it also constructs the Meituan hypernet-
work model with stations as hyperedges and Meituan gourmet merchants as nodes. Next, based on traffic
congestion index and the dependency property of Meituan hypernetwork, the importance of stations with
large hyperdegree and betweenness values for urban traffic congestion and geographical location of business
districtis verified. Finally, based on the natural connectivity, the robust performance of the bus hypernet-
work under node attack and hyperedge attack is analyzed. The results show that the bus hypernetwork of
Xining is a small-world network, and is robust against random attacks and fragile to intentional attacks.
At the same time, this paper puts forward the site decompression strategy to deal with the destruction of
traffic system caused by intentional attacks.

Key words: bus hypernetwork; dependent hypernetwork; hypergraph; 2-section graph; natural connectivi-

ty; robustness
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