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Spatial Structural Characteristics of Intercity Highway Network Based on
Layered Complex Network

LI Zhou-ping' , HAN Jing-ti’, YANG Jian-zheng®, XIAO Yu’
(1. School of Information and Computer, Shanghai Business School, Shanghai 200235, China;
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Abstract: In order to effectively analyze the spatial structural characteristics of transport demand and traffic
load distribution for intercity road network, we proposed the layered complex network model of intercity road
network based on the complex network theory and GIS technology. This model has overcome the design flaws
in topology network model, which only considered the node’s connecting relation, but ignored the spatial
distribution characteristics of transport demand and load. The proposed indicators such as traffic
betweenness, strength of transport demand and load betweenness can effectively measure the spatial structural
characteristics of physical, logical and mapping layers of intercity road network. With the GIS and regional
economy data of Chinese mainland intercity road network, we calculated the spatial distribution of these 3
indicators respectively. The verification result effectively explained the reasons why the distribution of
transport demand shows stronger in east and weaker in west as the boundary of Beijing — Harbin expressway
and Beijing — Zhuhai expressway, and reveals that the traffic betweenness of intercity road network in
mainland China shows the characteristics of hub-and-spoke network with the center of Xi’an, but it shows the
structural characteristics of high load centricity around the district of Bohai Sea, Yangtze River Delta, and

along the Beijing — Shanghai expressway.
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