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Abstract: Amid global climate change and accelerated urbanization, China’s coastal regions face increasingly
complex challenges from sea-level rise, ecological degradation, and compound disaster risks. Traditional coastal
defense strategies exhibit limited adaptability and ecological coordination. A Coastal Resilience Index ( CRI)
framework is developed, incorporating engineering, ecological, and social dimensions to quantify the adaptive
capacity and protection performance of coastal systems. The results show that Shanghai demonstrates high
resilience with a CRI score of 0.80. Engineering protection is robust, and ecosystem services such as wetland
restoration and blue carbon sequestration play a key role. However, elevated exposure to risks from high sea-
level rise and disaster impacts, coupled with slow recovery rates of communities and systems following disasters,
remain relative weaknesses. Sensitivity analysis reveals the significant influence of ecological and social factors
on overall resilience, indicating the urgent need to promote cross-scale risk coordination and adaptive optimization
of ecological engineering. The findings offer a replicable governance model and decision-making tool for coastal
megacities seeking to enhance systemic resilience under global change.
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Fig.1 Conceptual diagram of coastal zone resilience protection
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Fig.2 Typical regional sea level change trends and comparisons

among China’s coastal areas and multiple regions
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Fig.3 Aerial view of the Lingang coastal marine ecological conservation and restoration project
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Table 1 Results of the comprehensive assessment model for the resilience of the Shanghai coastal zone
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