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Summary

Climate change and the intensification of its impacts have increased the need for accurate station-scale reproduction
of precipitation and temperature. However, raw CMIP6 outputs, because of their coarse spatial resolution and
systematic biases, require bias correction and a robust procedure for selecting appropriate model-method
combinations. To address the gap of fragmented and single-variable evaluations in eastern Iran, this study proposes
a station-based, multi-criteria framework for the simultaneous ranking of model-method combinations in
reproducing precipitation, minimum temperature, and maximum temperature across the three Khorasan provinces
(19 stations, 1989-2014). Within this framework, outputs from eight CMIP6 models (five ESMs and three GCMs)
were evaluated using eight statistical bias-correction methods implemented in the CMHyd software (five methods
for precipitation and four for temperature). The evaluation metrics included NRMSE, MAE, r, and KGE, together
with variable-specific PBIAS for precipitation and MBE for temperature. After normalization, the criteria were
weighted using Shannon entropy with regionally fixed weights, and station-level ranking was performed using
TOPSIS. The results were then aggregated using median ranks, IQR, and the number of winning stations, and
statistically assessed using the Friedman and Nemenyi tests. Performance differences among alternatives were
significant for all three variables (Tmin: ¥* = 538, p = 107 Tmax: ¥*> = 458, p = 10777; Pr: x* = 286, p = 107*).
MPI|VarianceScaling and MPI|DistributionMapping were identified as the best regional options for Tmin and Tmax,
respectively. Nevertheless, the Nemenyi test showed that 12 (Tmin) and 11 (Tmax) combinations were not
statistically distinguishable from the top-ranked option, forming an excellent group characterized by convergent and
stable performance indices. For precipitation, HadGEM|DistributionMapping ranked first and produced more
accurate performance indices than other members of the excellent group. In contrast, many INM-, CMCC-, and
GFDL-based combinations, together with some DeltaChange/LinearScaling and
Locallntensity/PowerTransformation methods, were significantly separated from the excellent group and occupied
the lowest ranks. Accordingly, in the Khorasan region, MPI combined with Variance Scaling and Distribution
Mapping, and HadGEM combined with Distribution Mapping, are the most stable options for reproducing
temperature and precipitation, respectively. The proposed framework provides a practical basis for reducing
structural uncertainty and supporting robust selection of climate model-bias correction combinations for climate
change impact assessment and regional hazard management.
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