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Research on the Risk of Joint Wind and Rain Hazards in Coastal Cities
A Case Study of Haikou City

During Typhoons

LIU Qing'*?®, WANG Jun'*?, XU Hanging' >, NIU Yiying'*”, WEI Xuchen'”
(1. Key Laboratory of Geographic Science of Ministry of Education, East China Normal University ,
Shanghai 200241, China; 2. School of Geographic Science, East China Normal University ,
Shanghai 200241, China; 3. Research Center for Urban Public
Security, Shanghai 200241, China)

Abstract: China is frequently affected by typhoons in summer and autumn due to its location in the northwest
Pacific Ocean. Strong wind and heavy rainfall are the main hazard factors of typhoons. It is significant to explore
the correlation between wind and rain, and quantitatively analyze the joint probability of them. In this study,
Haikou City in Hainan Province is taken as an example and 66 typhoon events that have a serious impact on Haikou
City from 1960 to 2017 are selected as statistical samples. The characteristics of the maximum wind speed and ac-
cumulated rainfall during the typhoon passing through the study area are analyzed by the M — K statistical test, and
the marginal distributions of maximum wind speed and accumulated rainfall that fit the study area well are selected.
The Archimedean Copula function is used to fit the joint probability distribution of wind and rain in Haikou, and
the goodness of fit was evaluated according to the K =S test, AIC, and BIC criteria. Finally, the joint probability
distribution model of wind and rain is established. The results show that the number of TCs affecting Haikou every
year, the maximum wind speed during TCs, and the accumulated rainfall showed an insignificant downward trend
over time. The Gumbel Copula function has the best goodness of fit for the combined wind and rain distribution
characteristics of 66 TCs in Haikou. Under the dual influence of climate change and human activities, Haikou City
will face a higher risk of wind and rainfall compound hazards in the future during typhoons. This research can help
coastal cities to understand the mechanism of typhoon hazards better and provide some profound insights for urban
precipitation forecasts and typhoon prevention.

Keywords : typhoons; joint probability distribution of wind and rain; extreme wind speed; cumulative rain-

fall; Copula; Haikou



