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degree of infrastructure damage and the level of earthquake disasters is determined. Collecting earthquake disaster
information and detecting earthquake disaster level as an important index for damage resilience assessment. In addi-
tion, combining with the analysis results of other influencing factors of damage resilience, the evaluation index sys-
tem of damage resilience is constructed. By solving the index and comparing it with the set standard data, the final
evaluation result of damage resilience is obtained. In the case study taking an urban area as an example, the dam-
age resilience was evaluated by simulating the earthquake disaster, and the evaluation results were analyzed. The
results showed that the average evaluation index of the resilience was 0. 81, which could effectively improve the ac-
curacy of the resilience evaluation and had a certain application prospect.

Key words: earthquake disasters; urban facilities; critical infrastructure ; facilities are damaged ; assessment
of resilience
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Analysis on the Compound Probability and Future Change of Flood and
Waterlogging Disaster Factors in Shanghai

HE Fangfang' , LIANG Zhuoran® and DONG Guangtao'
(1. Shanghai Climate Center, Shanghat 200030, China; 2. Hangzhou Meteorological Bureau ,
Hangzhou 310051, China)

Abstract: According to the time series by extracted annual extreme values of four elements ( precipitation
wusong wind speed, surface rainfall in taihu lake basin, and wusong mouth tidal level) in the third stage of Shang-
hai area (1970 —2004, 2020 -2054 and 2060 —2094 ), first, the single-factor climate change analysis of “rain-
storm or flood or wind or tide ” was carried out based on the GEV distribution, it showed that the annual extreme
value of the single factor of “rainstorm or flood or wind or tide ” is increasing under the influence of climate
change. Then, the transcendental probability model of the three-dimensional variables in the Copula function is
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used to calculate the joint probability of “ rainstorm-flood-wind”, “ rainstorm-flood-tide” and rainstorm-wind-

“

tide 7, the results show that the probability of“ rainstorm-flood-wind” , “ rainstorm -flood-tide” and “rainstorm-
wind-tide ” increases in the future climate change period compared with the historical base period in Shanghai. The
increase in the Composite probability of simultaneous occurrence of flood and waterlogging disaster factors indicates
that there are greater risks in flood control and drainage safety in Shanghai under the influence of climate change.
Key words: flood disaster; compound probability; future change
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