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Abstract

As a natural hazard, drought is a complex multivariate phenomenon that is not dependent on only one
hydro meteorological variable, and considering a specific type of drought may not be effective for drought
management. Vine copula is used to solve non-linear and asymmetric relationships between drought
indicators due to its flexibility compared to other types of copulas at each stage of the hierarchical structure
in high-dimensional modeling. In this study, we introduce the multi-dimensional Copula function, which
reflects the meteorological, hydrological and agricultural drought variables (rainfall, runoff, evaporation
and transpiration, and soil moisture) using 4 indices SPI, SSI, SPEI and SMDI at the same time. Also, the
research conducted in this field indicates that a new multivariable index (rainfall-runoff-soil moisture and
evaporation and transpiration) based on the vin-Copula function by simultaneously examining three
meteorological, hydrological and agricultural droughts can improve accuracy monitor and manage drought.
Key words: Vine Copula, Integrated Drought Index, Risk, Drought.



