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ABSTRACT

Understanding future trends in climate change and assessing the performance of climate models in predicting
temperature and precipitation are essential steps in water resources planning and management. In this study,
precipitation, minimum and maximum temperatures, and evapotranspiration were simulated for the Qazvin
synoptic station. Monthly data on minimum temperature (°C), maximum temperature (°C),
evapotranspiration (mm), and precipitation (mm) from the CanESM5, GFDL-ESM4, and HadGEM3 climate
models were compared with the observed data from the Qazvin station for the baseline period 1986-2014,
both individually and in combination. The results indicate that ensemble simulations using the random forest
method, based on the three general circulation models, reduced simulation errors and consequently
increased prediction accuracy. For instance, in the minimum temperature simulation, individual models
showed RMSE values of approximately 2.4-2.6 °C, while the combined model achieved RMSE values of 1.0 °C
and 1.83 °C for the training and test datasets, respectively. The Spearman correlation coefficients were high
for both cases (0.85—-0.97). The trends in climate variables were analyzed using the Kendall test and the slope
estimation method. The findings reveal that under future climate scenarios SSP5-8.5 and SSP2-4.5,
precipitation will exhibit a significant decreasing trend, while both minimum and maximum temperatures as
well as evapotranspiration will show significant increasing trends. Overall, the results suggest that the study
area is likely to experience warmer conditions and reduced annual precipitation in the coming decades due
to climate change — emphasizing the urgent need for adaptive planning in the water and agricultural sectors.
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