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Risk assessment of multivariate compound events in the Yellow River Basin based on Vine Copula functions//Guo
Shengming' , Wu Haijiang”®, Su Xiaoling®”, Qu Yanping®, Feng Kai®, Jiang Tianliang®’ ( 1. Yellow River Water
Resources Center, Yellow River Conservancy Commission; 2. Key Laboratory of Agriculiural Soil and Water Engineering in
Arid and Semiarid Areas, Minisiry of Education, Northwest A&F University; 3. College of Water Resources and Architectural
Engineering , Northwest A&F University ; 4. State Key Laboratory of Water Cycle and Water Security, China Institute of Water
Resources and Hydropower Research; 5. Technology Innovation Center for Flood and Drought Prevention and Disaster
Reduction, Ministry of Water Resources; 6. College of Water Conservancy, North China University of Water Resources and
Electric Power)

Abstract: In response to the increasing frequency and intensity of multivariate compound events under global warming,
along with their growing cascading disaster effects and complex nonlinear impacts, this study employed Vine Copula
functions to assess the risk of trivariate compound events, involving meteorological drought, high temperature, and
agricultural drought in summer of the Yellow River Basin. It further quantified the risk of agricultural drought at mild level
or above under the conditions of specific severities of meteorological drought and/or high temperature. Results show that
high-risk hotspots of the concurrent meteorological drought, high temperature, and agricultural drought (i. e. , trivariate
“AND events” ) are primarily located in the middle and lower reaches of the basin. Compared to the northwestern regions,
the eastern areas face higher risks of the “AND events” and the co-occurence of meteorological drought/high temperature
and agricultural drought (i. e., trivariate “OR events” ). Under conditions where meteorological drought and high
temperature of different severities occur simultaneously, or at least one of them occurs, the risk of agricultural drought at
mild level or above in the eastern parts of the basin is significantly higher than that in the western regions.

Key words: agricultural drought; meteorological drought; high temperature ; compound events; Vine Copula function; risk

assessment; the Yellow River Basin
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Fig.3 Joint occurrence probability of trivariate “AND events” and “OR events” in the Yellow River Basin
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