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Abstract

The aim of this paper is to forecast drought at several synoptic meteorological stations in the southern part of the
Aras River basin in the next three decades. Data from the AOGCM model, including MPI-ESM1-2-HR, CMCC-
CM2-SR5, and BCC-CSM2-MR, were used from the CMIP6 series of models under two scenarios, SSP2-4.5
(moderate) and SSP5-8.5 (pessimistic). The observation period and and future period were considered as 1985-
2014 and 2030-2059, respectively. The precipitation output was downscaled using CMHyd software. The
efficiency of the models was evaluated by calculating the KGE statistical measure, and the Linear Scaling, Power
transformation, and Distribution mapping Taylor diagram methods were used to select the appropriate
downscaling method. In order to reduce uncertainty using the weighted averaging method (based on rank), the
ensemble model was calculated. From the monthly precipitation data at the stations of the study area with a time
step of 3 months (seasonal), the SPI index was calculated for the past and future time periods. Based on the values
of the standard precipitation index, the drought zoning in the study area in the past and future periods was drawn
in the geographic information system environment, according to the scenarios of this study, on a seasonal scale.
Calculations showed that the ensemble model produced has a weaker performance than the best single model for
each station, and the best model in all selected stations in the study area is the MPI model. The results showed
that the maximum seasonal drought changes in the future period compared to the past will occur in the summer
season at the two stations of Tabriz and Urmia and in the spring season at the Parsabad station, which in the
pessimistic scenario, drought at the Urmia station will increase by 67 percent compared to the observation period.
At the Tabriz station, drought will increase by 19 percent compared to the observation period in the medium
scenario. At the Parsabad station, drought will increase by 89 percent compared to the base period in the medium
scenario.
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