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The accurate monitoring of drought and the management of
water resources in arid and semi-arid regions consistently face
the challenge of insufficient and unevenly distributed ground-
based stations, the potential of gridded precipitation products
(GPPs) to fill data gaps is significant. However, systematic errors
and inherent uncertainties in estimating extreme values limit
their efficacy in hydrological modeling. The present research
aims to enhance the accuracy of meteorological drought
monitoring in South Khorasan Province by developing an
integrated model based on a machine learning algorithm. To this
end, four widely used products, including TRMM, CHIRPS,
GSMaP, and ERAS5, along with spatio-temporal auxiliary variables,
were considered as inputs for a Random Forest model. This model
was trained and validated using daily precipitation data from
synoptic stations over a 10-year period (2010-2019). The
evaluation of the model's performance on a daily scale
demonstrated that the merged product achieved a median
correlation coefficient of 0.87, a root mean square error of 0.78
mm/day, and a critical success index of 0.545, exhibiting a
statistically significant superiority over all raw products. In
addition to improving quantitative accuracy, the hydrological
evaluation based on the Standardized Precipitation Index
indicated a high agreement between the corrected product and
the ground reality at both short-term and long-term scales (with
R? > 0.81 and RMSE < 0.40). The findings of this research prove
that the intelligent fusion approach is capable of providing
reliable climate data for the development of early warning
systems for drought in data-scarce regions by effectively
reducing the uncertainties of precipitation products.
Keywords: Random Forest, Standardized Precipitation Index,
Bias Correction, Gridded Precipitation Products.
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(a) R? Comparison for SPI-3
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