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Assessment of Meteorological, Agricultural, and Hydrological Drought
Indicators in Mahabad Plain

S. Ararit and O .Raja?*

Abstract

In this study, a specialized software package called DrinC (Drought Indicators Calculator) was
used to investigate meteorological, agricultural, and hydrological drought indicators in Mahabad
plain, located in West Azarbaijan province, Iran. Two recently developed indices (RDI
(Reconnaissance Drought Index) and SDI (Streamflow Drought Index) indices), along with the
standardized precipitation index (SPI) and the standardized precipitation, evapotranspiration index
(SPEI) were used. The results showed that the 12-month time scale is the most appropriate for
monitoring drought and wet periods across all indices. A comparing of the time series of SPEI and
SPI over the statistical period revealed that at the 12-month time scale, the difference in behavior
between the two indices increases in terms of drought severity. The reason for this difference can be
attributed to the sensitivity of SPEI to both precipitation changes and the inclusion of potential
evapotranspiration in its calculation. The findings also indicated that RDI index exhibits a trend
similar to SPEI, as both indices are influenced by precipitation and evapotranspiration. Likewise,
variations in the SDI index over the statistical period showed pattern resembling that of SPEI.
Hydrological drought typically does not occur simultaneously with meteorological drought and tends
to lag behind, as it takes more time for reduced precipitation to affect hydrological components such
as surface runoff and soil moisture. In general, the results showed that the DrinC software provides
useful tools that support a wide range of decision-making needs. This software can be employed for
various purposes such as drought monitoring, spatial distribution analysis of drought, and climate
scenario assessment. Gaining knowledge about the nature of drought indices through comparative
analysis allows policymakers and managers to better understand drought onset and to develop
medium- and long-term adaptation strategies.
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