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Figure 1- Drought characteristics, Ds: Drought
severity, Dn: None dry spell, Dd: Drought duration,
DI: Inter-arrival time
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Figure 2- Location of the studied stations
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Figure 3- Flowchart of the research method phases
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Figure 4- Time series of two indices JDI and SP1™ for Rasht and Kerman stations
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Table 2- Summary of drought characteristics’ statistics (mean severity, duration, and interval between two droughts)
copula parameters, correlation coefficients and estimator indices for drought analysis of all stations during the time
period 1971-2017.
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Arak 087 070 0.85 0.0194 0.2905 -045 -167.29 -278.93 2.85 178 6.78 Joe
Ahwaz 091 073 0.89 0.0185 0.2928 -046 -170.48 -288.63 3.51 229 79 FGM
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Abstract

Monitoring and prediction of drought, as a natural phenomenon, has a significant importance in water resource
management and agricultural production. The purpose of this study is to analysis the meteorological droughts
across Iran using the Joint Deficit Index (JDI) and its comparison with widely used SPI™ index. For this
purpose, the monthly precipitation data of 41 meteorological stations across Iran for the period of (1971-2017),
were used in. The results showed that, the SPI™ index can describe the seasonal variations of precipitation
appropriately. On the other hand, the SPI™ is sensitive to time scales, and may provide controversy results in
different time scales. To overcome this limitation, the Joint Deficit Index (JDI) can be used, in which a joint
distribution of SPI™ indices with time scales of 1 to 12-month is created using copula functions. The results of
the JDI application showed that, the number of dry months (i.e. JDI <0) in the west, northwest, and some parts
of Northern provinces of Iran were more than other parts of the country. In the next step, the drought
characteristics including severity, duration and the time interval between two consequent events were extracted
from the JDI index time series. The results indicated that the correlation coefficient between drought
characteristics were greater than 0.7. For multivariate analysis of drought characteristics, the goodness of fit test
of nine copula models was examined. Based on this test, the Farley- Gamble- Morgenstern copula was found to
be as the best function for constructing the trivariate distribution for drought monitoring in study stations.

Keywords: Copula function, Drought Index, Joint distribution, Nested method
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