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Fig.1 Statistics of the publications on compound extreme events during 2013-2021
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Progress of research on compound extreme event and hazard assessment
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University, Wuhan 430079, China; 3. Institute of Remote Sensing and Earth Sciences, School of Information
Science and Technology, Hangzhou Normal University, Hangzhou 311121, China; 4. School of Environmental
and Geographical Sciences, Shanghai Normal University, Shanghai 200234, China)

Abstract: In recent years, the frequent extreme weather and climate events have attracted wide attention. Their
disastrous process often stems from the interaction of multiple factors, which brings many challenges to regional
security and risk prevention. Starting from a bibliometric analysis, this article systematically reviewed the prog-
ress of research on compound extreme events by focusing on the conceptual features, classification, and driving
factors of such events, and summarizing the main methods for the spatial-temporal dependance analysis and haz-
ard assessment of compound events. The review found that: 1) The research on compound extreme events has de-
veloped rapidly in recent years, and the types of events studied have become increasingly rich and diverse. 2)
The research system has been established and increasingly improved, with significant advance in the research on
the conceptual characteristics, dependance, causative mechanism, and risk assessment. 3) The research tech-
niques were constantly evolving. Statistical modeling for joint probability based on Copula has developed from
two-dimensional to multidimensional, and from static to dynamic; the precision of numerical simulations repre-
sented by the coupled hydrological-hydrodynamic and ocean models has been continuously improved. But fur-
ther in-depth studies are still needed, especially for some key and difficult problems, such as diagnosing and
modeling the complex dependance structure of temporally and spatially compounding events, the synthetic effect
of weather system, large-scale circulation and human activity impact on the formation of compound events, haz-
ard scenarios and multidimensional joint probability analysis of compound events, and so on. In addition, it is ur-
gent to explore the non-stationary changes of the marginal distribution and dependance structure of compound
events under climate change and their impact on the risk of compound events in the future.

Keywords: extreme weather/climate events; compound extreme events; spatio-temporal dependance; drivers;

hazard assessment



