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Article Info ABSTRACT

Article type: Background and Objectives: Climate change is a global phenomenon
Full Length Research Paper  that affects nearly all regions of the world, including Iran. Previous studies
have highlighted its increasing impacts in the Karaj and Qazvin regions.
Given these challenges, this study aimed to project future changes in

Article history:

Received: 06.02.2024 minimum and maximum temperature, precipitation, and sunshine hours
Revised: 10.28.2024 using data from the CMIP6 models, focusing on two future time horizons:
Accepted: 11.04.2024 the near future and the far future.

Materials and Methods: Daily records of minimum and maximum

Keywords: temperature, precipitation, and sunshine hours from synoptic stations in
6th report, Karai. Talech Karai Provi . d Bach K .

Atmospheric General araj, Taleghan ( araj rov11.10e), Qazvin, and Bag ausar (Qazvin
circulation, Province) for the baseline period (1980-2015) were obtained from the
LARS-WG, National Meteorological Organization. To assess future climate projections,
Microscale rotation, three high-performing CMIP6 models (HadGEM3, AccESSESMI, and
SSP scenarios MRI-ESM) were selected. The LARS-WG statistical downscaling model

was applied under three shared socioeconomic pathway (SSP) scenarios:
SSP1-2.6 (optimistic), SSP2-4.5 (moderate), and SSP5-8.5 (pessimistic).
Future projections were generated for 2030-2050 and 2050-2070 and
compared with the baseline. Model performance was evaluated using
NRMSE, MAE, RMSE, MSE, and R? criteria.

Results: Projections indicated consistent increases in both minimum and
maximum temperatures across most stations and months. Minimum
temperature is expected to rise by up to 2.25 °C compared with the
baseline. Maximum temperature is projected to increase by 2.25-3.5 °C
under SSP5-8.5 and by up to 2.3 °C under SSP2-4.5. Seasonal analysis
revealed an average increase of 2.2 °C in maximum temperature during
spring and autumn. Precipitation is expected to decline markedly,
particularly in March-May, with an average decrease of about 66.6%
compared to the baseline. Sunshine hours are projected to increase
consistently across all months in both future periods.
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Conclusion: Overall, the results indicate an upward trend in minimum
temperature and sunshine hours across all scenarios and models, while
precipitation is projected to decline in most months, with minor variability
among stations. These findings highlight a warming and drying trend for
the Karaj and Qazvin regions, consistent with broader climate change
projections. The results underscore the need for adaptive strategies in
agriculture, water management, and environmental planning to mitigate
the adverse impacts of these projected changes.
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Figure 1. The geographical location of the stations and the studied area.
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Figure 2. Climate data used and future climate data forecast using climate models of the 6th CMIP6 report.
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Figure 3. The models examined in the 6th CMIP6 report.
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Figure 4. Calibration and microscaling of data in LARS_WG software.
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Table 3. Performance evaluation of LARS-WG microscale model in the studied stations.
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Figure 9. Observed and simulated values of the investigated parameters of Talaghan station.
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Figure 10. Precipitation forecast using a set of selected models for the near future (2030-2050).
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Figure 11. Precipitation forecast using a set of selected models for the far future (2050-2070).
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Figure 12. Precipitation the maximum temperature using a set of selected models for the near future (2030-2050).
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Figure 13. Precipitation the maximum temperature using a set of selected models for the far future (2050-2070).
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Figure 14. Precipitation the minimum temperature using a set of selected models for the near future (2030-2050).
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Figure 15. Precipitation the minimum temperature using a set of selected models for the far future (2050-2070).
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