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Abstract: [Significance] Cities globally face increasingly frequent multi-hazard risks, driving them pursuing
more sustainable and resilient urban transportation systems. This paper presents a comprehensive systematic
literature review of the application of spatial-temporal data in transportation system resilience studies. It
highlights the pivotal role of spatial-temporal big data in understanding and enhancing the resilience of urban
transportation systems under various hazard scenarios. Spatial-temporal big data, characterized by high temporal
resolution and fine spatial granularity, has been increasingly applied to the field of transportation system
resilience, providing essential support for decision-makers. [Progress] This study reveals two significant
findings: Firstly, quantitative analysis of transportation system resilience is one of the most widely applied uses
of spatial-temporal big data. However, real-time monitoring and early warning explorations are relatively rare.
Most studies remain at the modelling and numerical simulation stage, indicating a need for more empirical
studies using multi-source spatial-temporal big data. Moreover, compared to English literature, Chinese
transportation system resilience studies are primarily qualitative and lack empirical research, indicating divergent
research emphases between domestic and international scholars. Secondly, high-quality, multi-source spatial-
temporal big data could facilitate more comprehensive spatial analysis in transportation system resilience studies.
Improved data quality allows for deeper exploration from a microscopic perspective, focusing on individual
behaviors and aligning closely with real-world needs. The concept of resilience has evolved from its previous

post-disaster focus to a comprehensive life-cycle perspective encompassing pre-, during-, and post-disaster
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phases, transforming the study framework for transportation system resilience. [Prospect] As spatial-temporal
big data technology advances and new transportation modes emerge, more innovations and breakthroughs in
transportation system resilience studies are expected. Future research should further explore and utilize the
potential of spatial-temporal big data in this field, amplifying the policy ramifications of abrupt-onset
occurrences. Increased emphasis should be placed on research conducted at the scale of urban agglomerations.
Simultaneously, a nuanced examination from a microscopic perspective is imperative to dissect the underlying
causes and mechanisms contributing to variations in resilience among distinct groups. Despite the significant
progress in transportation system resilience studies, there are still challenges in data collection, processing, and
analysis. As technology progresses, researchers should leverage advanced algorithms, platforms, and tools to
enhance data processing capabilities and analytical precision, facilitating more complex and detailed studies on
transportation system resilience. This will provide a scientific basis for planning and managing urban
transportation systems, significantly contributing to the overall resilience and sustainable development of cities.
Key words: spatial-temporal big data; transportation system resilience; literature review; systematic review; review
and prospect; sustainable development
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Tab.1 The mainstream application types of spatiotemporal big data in transportation system resilience research
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Tab.2 The application of spatiotemporal big data in quantitative assessment of transportation system resilience
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Tab. 3 The application of spatiotemporal big data in monitoring and early warning of transportation system resilience
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Tab. 4 The application of spatiotemporal big data in simulation and prediction of transportation system resilience
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Tab.5 The application of spatiotemporal big data in system optimization of transportation system resilience
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