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Introduction

Considering that the severity and duration of drought are probabilistic phenomena,
it is more appropriate to analyze those using probabilistic theories. The use of
classical multivariate functions is the usual method for analyzing such problems. The
use of detailed functions provides the possibility of linking the univariate marginal
distribution to each other and creates the bivariate distribution function. Detailed
functions have been used in various research to evaluate the effects of drought and to
model the relationship between intensity and duration of drought, the most important
of which have been mentioned in this research. In this research, the main characteristics
of meteorological drought, including the severity and duration of drought in Qaen
synoptic station, have been investigated using bivariate joint functions.

Materials and Methods

In this research, the rainfall data of the Qaen observation station during the years
1998-2018 was used on a monthly scale. In this research, SPI index and 12-month
intervals were used to determine drought, which was determined using observational
rainfall data. Therefore, to check the correlation between the severity and duration
of meteorological drought in synoptic Qaen station, Tau-Kendall and Spearman-Roe
correlation criteria were used, which were calculated in R statistical software. In this
research, 21 copula functions were examined to choose the best one. In this research,
in order to determine the marginal probability distribution functions, the MLE method
was used in the estimation of the detailed dependence parameter.

Results and Discussion

Considering that the severity and duration of drought are the discussed variables in
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this study, therefore, after determining the SPI meteorological drought index values, the run-test was
used to determine the severity and duration of drought. The results showed that the drought intensity
of 6.66 with a duration of 8 months was the most severe meteorological drought that happened
in the period of 1998-2018. The results of the Tau-Kendall and Spearman correlation tests also
showed the correlation values between the intensity and duration of drought, respectively, 0.74 and
0.88, which indicates the isotropic effect of these variables. The results of determining the marginal
distributions of drought intensity and duration variables showed that Pareto marginal probability
function and log normal are the most suitable probability distributions for drought duration and
intensity characteristics in Qaen synoptic station, respectively. The values of the parameters of these
distributions were a=0.95, b=1.00 and p=0.39, o =1.35 and y=0.015. The results of the analysis of
the appropriate joint function showed that the search function showed the best results of goodness of
fit based on the AIC index, and the value of this index was determined as -13.74, and the parameter
value of the search function Also, 84 times was obtained. Also, the maximum accuracy value was
determined as 7.87.
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