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Climate change is one of the most important factors affecting the world's climate. Due
to the importance of estimating these effects, it is necessary to use appropriate tools and
models to estimate the effects of climate change on climatic variables (especially
temperature and precipitation). For this purpose, the use of Atmosphere-Ocean General
Circulation Models (AOGCMs) as the most common of these tools, has found a lot of
use in studies related to climate change. In this regard, the aim of this study was to
evaluate the accuracy of the latest AOGCMs related to the sixth IPCC assessment
report of IPCC in in different regions of Iran. For this purpose, the historical outputs of
10 AOGCMs in the period 1980 to 2014 were extracted from the IPCC database and
compared with the ERAS5 reanalysis data of the ECMWEF center. This comparison was
based on RMSE, Pearson correlation coefficient and Kling-Gupta combined index
(KGE). The results showed that different models do not have the same accuracy in
estimating the temperature and precipitation of Iran in different months of the year. The
variability of the model errors in precipitation estimation were more than the variability
of these errors in temperature estimation. On the annual scale, the results showed that
the IPSL-CM6A-LR model had the best performance in estimating temperature and the
HadGEM3-GC31-LL model had the best performance in estimating annual
precipitation. Also, the results showed that the error rate of these models was lower in

central and eastern regions of Iran than the other regions.
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Table 1. Characteristics of selected AOGCM models used in this study

Model Resolution Developer
BCC-CSM2-MR 1.12°x1.12° Beijing Climate Center, China Meteorological Administration
CESM2 1.25°%0.94° Community Earth System Model Contributors
CNRM-CM6-1 0.50°%0.50° Centre National de Recherches Météorologiques Scientifique
MIROC6 1.40°%1.40° National Institute for Environmental Studies, The University of Tokyo
MRI-EMS2-0 1.12°%1.12° Meteorological Research Institute
IPSL-CM6A-LR 2.50°x1.27° Institute Pierre-Simon Laplace
CAMS-CSM1-0 1.12°%1.12° Chinese Academy of Meteorological Sciences, China
CMCC-ESM2 1.25°%0.94° Centro Euro-Mediterraneo sui Cambiamenti Climatici
GFDL-ESM4 1.25°x1.00° NOAA-Geophysical Fluid Dynamics Laboratory

HadGEM3-GC31-LL 1.88°x1.25° Meteorological Office Hadley Centre
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Figure 1. Evaluation of different AOGCMs for estimating temperature based on RMSE index
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Figure 5. Evaluation of different AOGCMs for estimating temperature based on KGE index
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Figure 6. Evaluation of different AOGCMs for estimating precipitation based on KGE index
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Table 2. Evaluation of different AOGCMs for estimating temperature and precipitaton based on different indices
Model Temperature Precipitation

RMSE Co KGE RMSE Co KGE
BCC-CSM2-MR 2.77 0.43 0.35 29.85 0.06 -0.25
CAMS-CSM1-0 232 0.45 0.33 29.32 -0.07 -0.27
CESM2 1.69 0.41 0.35 30.05 -0.09 -0.37
CMCC-ESM2 2.04 0.38 0.25 29.13 -0.09 -0.29
CNRM-CM6-1 442 0.28 0.18 42.50 -0.06 -0.59
GFDL-ESM4 2.12 0.39 0.32 29.39 -0.05 -0.26
HadGEM3-GC31-LL 2.05 0.37 0.31 25.70 -0.03 -0.18
IPSL-CM6A-LR 1.95 0.49 0.42 32.59 0.13 -0.23
MIROC6 7.04 0.26 0.08 35.63 -0.05 -0.6
MRI-EMS2-0 3.21 0.21 0.17 35.19 0.01 -0.45

Table 3. Rank of different AOGCMs for estimating temperature and precipitaton based on different indices

Model Temperature Precipitation
RMSE Co KGE RMSE Co KGE
BCC-CSM2-MR 7 3 2 5 2 3
CAMS-CSM1-0 6 2 4 3 8 5
CESM2 1 4 3 6 9 7
CMCC-ESM2 3 6 7 2 10 6
CNRM-CM6-1 9 8 8 10 7 9
GFDL-ESM4 5 5 5 4 5 4
HadGEM3-GC31-LL 4 7 6 1 4 1
IPSL-CM6A-LR 2 1 1 7 1 2
MIROC6 10 9 10 9 6 10
MRI-EMS2-0 8 10 9 8 3 8
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Figure 7. Spatial accuracy of AOGCMs for estimating temperature of Iran based on KGE index
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Figure 8. Spatial accuracy of AOGCMs for estimating precipitation of Iran based on KGE index
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