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Evaluation Method for Link Correlation in Comprehensive Transportation Networks

MA Wenxin', DAI Leilei’, LI Ruimin'

(1. Department of Civil Engineering, Tsinghua University, Beijing 100084, China; 2. Traffic Management
Bureau of the Public Security Department of the Inner Mongolia Autonomous Region, Hohhot Inner Mon-
golia 010000, China)

Abstract: Disruptions caused by external factors can impair the service performance of a comprehensive
transportation network. However, substitutive correlations among different links in a comprehensive trans-
portation network can mitigate such adverse effects. This paper proposes a method that evaluates the substi-
tutive correlations at the link level within comprehensive transportation networks, which can be used to
identify network vulnerabilities. The method synthesizes link attributes—such as geographic location and
traffic capacity—to construct quantitative indicators to characterize the strength of substitutability. An em-
pirical analysis based on this method is conducted on a comprehensive highway-rail-air network in the Bei-
jing-Tianjin-Hebei- Shandong region. The results reveal the heterogeneity in link substitutive correlations,
significantly influenced by network density and link capacity. Notably, the region exhibits spatial imbal-
ance in the overall level of substitutive correlations: Shandong Province records the lowest average link
correlation and network density. Relative to single-mode transportation networks, OD pairs of certain cities
display significant gains in link correlation, highlighting the efficiency advantage of multimodal collabora-
tion in a comprehensive transportation network.

Keywords: transportation network resilience; comprehensive transportation network; link correlation; sub-

stitutive correlation; Beijing-Tianjin-Hebei-Shandong region
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Fig.1 Comprehensive transportation network in the Beijing-Tianjin-Hebei-

Shandong region
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