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Extended abstract

Introduction

Climate change, as one of the most pressing environmental challenges of the
21st century, exerts widespread impacts on global temperatures, resulting in
increases in both maximum and minimum temperatures and alterations in
precipitation patterns. Accurate projections of these changes are particularly
critical for water resources management in arid and semi-arid regions.
Global Climate Models (GCMs), developed under initiatives such as the
Coupled Model Intercomparison Project (CMIP), serve as essential tools for
simulating future climate conditions; however, raw outputs are often
constrained by systematic biases and spatial heterogeneity, especially at
local scales. Projects such as the Inter-Sectoral Impact Model
Intercomparison Project (ISIMIP) have been implemented to correct these
biases, providing datasets that are more consistent with local observations.
The present study aims to evaluate and compare the performance of two
prominent climate models, ITPSL-CM6A-LR and MPI-ESM1-2-HR, in
reproducing maximum temperatures using both raw CMIP6 outputs and
ISIMIP bias-corrected data.
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Based on the results, projections of maximum temperature were conducted using the best-performing
model under the SSP5-8.5 scenario, representing a high greenhouse gas emission pathway through the
mid-21st century.

Materials and Methods

Monthly maximum temperature data from 1990 through 2014 were used as the baseline period, divided
into calibration (1990-2007) and validation (2008-2014) phases. To downscale the maximum
temperature parameter, a bias-correction method based on quantile mapping was implemented in R
using the Qmap package. Outputs from two global climate models—IPSL-CM6A-LR (CMIP6) and
MPI-ESM1-2-HR (ISIMIP) —were assessed. Model performance was evaluated using the Root Mean
Square Error (RMSE) and Kling—Gupta Efficiency (KGE) statistics, and the superior model was
selected through a weighted-ranking approach.

Results and Discussion

The evaluation results indicated that ISIMIP models outperformed the raw CMIP6 models.
Accordingly, the best-performing ISIMIP model was employed to simulate maximum temperature
changes for the period 2030-2050 under the SSP5-8.5 scenario at Tabas station. The outputs of these
simulations, presented in Figure 1, demonstrate a clear upward trend in maximum temperatures at the
station. During the observational period, both MPI and IPSL models reproduced the seasonal cycle
with a mean maximum temperature of 29.08°C, corresponding to the observed average. In the future
period, the MPI model showed an increase of 0.57°C, reaching 29.65°C, while the IPSL model
increased by 1.34°C, reaching 30.42°C. These results indicate a continued warming trend at Tabas
station and confirm the intensification of future climate change in the region.

Comparison of MPI and IPSL Models: Baseline vs. Future

Observation . MPI: Future Prediction
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Fig 1. Estimated Maximum Temperature Values Under The SSP5-8.5 Emission Scenario Using
The Best-Performing ISIMIP Model
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Conclusion

This research highlights the importance of using high-accuracy models in localized climate studies,
especially in arid and semi-arid regions. The findings provide a basis for developing future climate
scenarios, assessing the impacts of global warming, and designing targeted adaptation strategies for

vulnerable areas.
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Table 3. Weighting results of performance evaluation of ISIMIP-IPSL, ISIMIP-MPI, CMIP6-IPSL, and
CMIP6 models in the Calibration period
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Table 4. Comparison of statistical indicators for observed and simulated maximum temperature data
during the validation period
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