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Application of copula-entropy distribution functions in
drought risk assessment

Abstract

Since droughts are significantly different in terms of temporal and spatial characteristics from one region
to another, this phenomenon is known as a multivariate phenomenon that is often characterized by the
variables of duration, magnitude, intensity, peak, and area covered (extent). location) is specified.
Therefore, monitoring and analyzing drought conditions is one of the main needs of water management.
Detailed functions (copula) are suitable tools for multivariate analysis of drought that do not have the
limitations of classical multivariate distribution functions, such as the fact that there is no requirement
that the marginal distribution functions be identical in their use. In bivariate modeling in
hydrometeorology, the main advantage of copula is to model the joint dependence structure between
variables, without restrictions on the selection of the marginal distribution function. Therefore,
according to this important function, researchers can flexibly choose marginal probability functions and
detailed functions. As a result, the selection of the marginal distribution function is critical because it
strongly affects the performance of the copula in bivariate modeling and any mistake in their selection
leads to overestimation and underestimation of drought risk. On the other hand, choosing the appropriate
distribution function among the functions also takes time. The principle of maximum entropy provides
a more objective way to derive probability distribution functions (PDF) with minimum error, where the
PDF has maximum uncertainty, subject to a set of constraints, which can be a good alternative to the
Copula method. . In this article, we specifically deal with entropy-copula and examine its application in
the field of drought.

Key words: Copula functions, entropy, marginal function, drought



