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Shanghai is located in the coastal area of the Yangtze River Delta in eastern China, facing
threats from various disasters such as typhoons, storm surges, flooding and ground subsidence. As
a mega-city with an area of 6,340 km? and a population of over 24.75 million, Shanghai is densely
populated with disaster-bearing bodies such as buildings, roads, and metro, which are easily affected
by natural disasters. Frequent natural disasters will cause significant population and economic losses.
Therefore, the objective of this study is to build a disaster-bearing body Comprehensive risk
assessment model based on natural disaster scenario data and disaster-bearing body attribute data.
Through analyzing the distribution and change characteristics of the disaster-bearing bodies’
comprehensive risk level, we can detect hazards in advance and reduce the potential impact of
natural disasters.

Firstly, we constructed a comprehensive risk assessment indicator system according to three
dimensions of hazard, vulnerability and exposure, based on the location and attribute information
of buildings and roads, and extracted the calculation indexes. We also simulated hazard Scenarios
related to buildings and roads, including ground subsidence, typhoons, floods, and storm surges.
Ground subsidence information is retrieved with 2017-2021 Sentinel-1A data and Small Baseline
Subset (SBAS) technology. On the other hand, we simulated the effects of sea level rise and
rainstorm brought by climate change on the inundation range and depth of flood disasters in different
SSP-RCP scenarios. The comprehensive risk assessment model of disaster bearing bodies was
constructed by weighted calculation input indexes, and realized automatic comprehensive risk
assessment of the disaster-bearing bodies in large-scale. The weights of input indexes are
determined by summarizing historical disasters data and scoring by experts. We use this model to
evaluate the comprehensive risk level of the disaster-bearing bodies under different disaster
scenarios, and analyze the changes in the risk levels. Finally, the regional disaster reduction risk
(DRR) capacity of Shanghai and the comprehensive risk level of the disaster-bearing bodies were

combined by disaster matrix to determine which high-risk disaster-bearing bodies are located in



areas with low DRR capacity.

Keywords: Multiple Natural Disaster Scenarios, Building Comprehensive Risk, Road
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