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Abstract

The rapid expansion of industries and increased use of fossil fuels have led to a rise in greenhouse gas
concentrations, particularly carbon dioxide, resulting in global warming. Climate change is a global concern with
significant impacts on precipitation and temperature patterns. Therefore, this study aims to evaluate the effects of
climate change on climatic variables at the Shahrekord station, utilizing the CanESM5 climate prediction model
in accordance with the CMIP6 Sixth Assessment Report. For this purpose, climate data (temperature and
precipitation) recorded at Shahrekord Airport's synoptic station during the baseline period (1995-2014) were
analyzed. Future climatic conditions were predicted using three designed emission scenarios: optimistic (SSP1-
2-6), moderate (SSP2-4-5), and pessimistic (SSP5-8-5), covering two future 20-year periods—near future (2025—
2045) and distant future (2046—-2066). The statistical downscaling method SDSM5.2 was applied to downscale
the predicted values. The performance of the CanESM5 model was subsequently assessed using appropriate
statistical measures. The simulation results indicated that the CanESM5 model provided higher accuracy and
lower error margins in predicting minimum and maximum temperatures compared to precipitation. According to
the study findings, the Shahrekord station is projected to experience an increase in annual precipitation up to
6.5% under the optimistic scenario, while a decrease of up to 16% is expected under the pessimistic scenario,
compared to the baseline period. Overall, future projections show a significant increase in average maximum
winter temperatures under moderate and pessimistic scenarios, with this rise becoming notably apparent in all
seasons during the distant future period. Additionally, the range of variations in maximum temperature in the
distant future is expected to show greater fluctuations compared to the near future. A slight reduction in average
annual minimum temperature is anticipated in the near future, followed by an increase in the distant future.
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