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1- Landsurface-physics-based downscaling
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Abstract

The Industrial Revolution of the 19th century, coupled with the increasing concentration of greenhouse gases,
has significantly altered regional and global temperatures, precipitation regimes, and other climatic parameters.
This study integrates projections from the Sixth Assessment Report (AR6) with the Statistical DownScaling
Model (SDSM) to assess future temperature and precipitation patterns for two-time horizons: the near future
(2025-2048) and the far future (2065-2088). Model evaluation using multiple statistical indices demonstrated
high accuracy in simulating temperature, while precipitation simulations were satisfactory across all metrics
except RMSE. Results indicate that the maximum temperature at Soleyman-Tangeh station will rise by 0.4—
1.8°C and 0.6-1.8°C, and at Qarakheil station by 0.7-1.8°C and 0.6-1.8°C, in the near and far future,
respectively. Minimum temperature at Soleyman-Tangeh is expected to increase uniformly by 0.1-1.0 °C and
0.1-1.1 °C across both periods, whereas at Qarakheil it is projected to rise by 0.5-1.5°C and 0.6-1.6°C,
respectively. Under the SSP5-8.5 scenario, the largest increases in precipitation are anticipated during the cold
months, potentially heightening flood risk and inducing substantial shifts in rainfall patterns. These results
highlight the necessity for comprehensive water and soil resource management strategies, periodic reassessment
and modernization of flood-control infrastructure, and the implementation of adaptive measures to mitigate
climate-induced hazards.
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