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Fig. 1 Regions along Maritime Silk Road container shipping network
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Tab.1 Comparison of statistics of container ports and routes in 2015 and 2019
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Tab. 2 Top 10 ports with largest node strength in Maritime Silk Road container shipping network in 2015 and 2019
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Fig. 2 Collapse process of Maritime Silk Road container shipping network in 2015 and 2019 under a simulated intentional attack
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Fig. 3 Evolution of hub ports in Maritime Silk Road container shipping network in 2015-2019
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Vulnerability changes of the Maritime Silk Road container
shipping network under intentional attacks

WU Di, WANG Yupeng, SHENG Shijie, WANG Nuo

(Transportation Engineering College, Dalian Maritime University, Dalian 116026, Liaoning, China)

Abstract: Since the release of "Vision and Actions on jointly building Silk Road Economic
Belt and 21st-Century Maritime Silk Road" in 2015, the Maritime Silk Road container shipping
network has experienced rapid development and significant changes along with the
construction of the Belt and Road economic community. To explore changes in the
vulnerability of the Maritime Silk Road container shipping network under intentional attacks,
this study proposed an identification method for the critical point of collapse of the container
shipping network based on geospatial connection changes and the network fragmentation
process under such attacks. In addition, a quantification method is developed for the change
trend and degree of vulnerability of the container shipping network. The network was
constructed using statistical data of ports and routes of the Maritime Silk Road in 2015 and
2019. The results show that the intentional attack tolerances of the networks in 2015 and 2019
were 4.21% and 5.51%, respectively, indicating that the Maritime Silk Road container shipping
network in 2019 was stronger than that in 2015, with a relative change rate of 30.88%. The
driving mechanisms for the vulnerability changes in the Maritime Silk Road container shipping
network mainly included the diminished differentiation in the structure of the port hierarchy,
the increasing completion of the backup mechanism of key ports, and the closer container
shipping links of East and Southeast Asia with other regions. Corresponding countermeasures
and suggestions are proposed for continuously guaranteeing the interconnection of container
shipping between China and countries (regions) along the Maritime Silk Road. The results of
this study have important theoretical significance and practical value for revealing the
vulnerability changes of the Maritime Silk Road container shipping network and its driving
mechanisms and influencing factors, as well as for ensuring the continuous interconnection of
the network. The analysis method presented in this paper can provide a reference for related
research on vulnerability changes in other transportation networks.

Keywords: Maritime Silk Road; container shipping network; intentional attacks; vulnerability;
driving mechanisms; influencing factors



