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Fig.2 Schematic diagram of passenger transport sub-network model
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Fig. 3 Schematic diagram of comprehensive passenger transport network model in urban agglomerations
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Fig. 4 Initial passenger transport network of Hu-Bao-E-Wu urban agglomeration
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Fig. 5 Dynamic complementary strengths of relative temporal efficiency in single node failure network
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Fig.7 Changes of relative temporal efficiency in urban agglomeration networks under different attack strategies
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Fig.9 Impact of the proportion of failed nodes on relative temporal efficiency in G, , networks under random attacks
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Reliability Assessment of Comprehensive Passenger Transport
Networks in Urban Agglomerations Considering
Complementary Efficiency

ZHAO Yaning',MENG Qinghu®, LI Chengbing', LTU Shuxuan', HAN Jia'
(1. Institute of Transportation, Inner Mongolia University, Hohhot 010070, China;
2. Inmer Mongolia Autonomous Region Transportation Development Center , Hohhot 010020, China)

Abstract: To analyze the influence of the complementary effects among different transportation
modes on network reliability facing attacks in the passenger transportation network of urban agglomera-
tions, a comprehensive passenger transport network model is constructed using the Space L. method in
complex network theory, within which edge weight and node weight are calibrated with time and passen-
ger flow. Subsequently, two network reliability evaluation metrics are proposed: time-weighted relative
temporal efficiency and flow-weighted relative size of the largest connected subgraph. A gravity model is
introduced to calculate compensatory functions generated from other nodes resulted from a node failure.
Simultaneously, dynamic compensatory strength is computed to quantify complementary interactions be-
tween transportation networks. Finally, taking the Hu-Bao-E-Wu urban agglomeration as a case to per-
form simulation. The results reveal that the networks with complementary effects can maintain higher
performance levels under attacks; under node failure due to be attacked, the conventional rail network
can obtain 56. 76 % of compensatory relative temporal efficiency from other networks, whereas the high-
speed rail network achieve 35. 17% of compensatory relative size of the largest connected subgraph.

Key words: urban agglomeration; comprehensive passenger transport network; reliability; comple-

mentary effect



