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Abstract
Original Article Introduction: The output of general circulation models (GCMs) lacks the spatial
and temporal accuracy required for regional and local studies due to the low spatial
Received: resolution of the grid. This has led to the development of regional models and
2025.07.17 statistical and dynamical downscaling. Among the statistical methods, LARS-WG
and SDSM models “are considered to be the most convenient and reliable
Accepted: downscaling tools.
2025.10.22 Methods and Materials: In this study, the performance of these two models were
Keywords: evaluated using downscaling the output of CMIP6 models and simulating
SL';’iztigli‘jnge temperature and precipitation variables in the Urmia Lake basin. The meteorological
Downscaling stations stu_dled included 7 synoptlc stations with a statistical period of 30_ years
LARS-WG corresponding to the base period of the models (1985-2014). The error coefficients
SDSM including MSE, RMSE, MAE and R? were also used to evaluate the performance of

the models.

Results: Both LARS-WG and SDSM models have high ability in simulating
temperature and precipitation variables in the studied area. However, their accuracy
was not the same at different stations and also for different climatic variables. Based
on the results, both models have lower accuracy in simulating precipitation than
temperature, which could be due to the complexity of the precipitation process and
its nature. The SDSM model has the lowest error in simulating temperature and
precipitation data in the study basin. Although the LARS-WG model also has a good
ability to simulate temperature and precipitation data for the small scale and has
performed better in some stations, but its capability is not as good as the SDSM
model. In SDSM model, the downscaling operation is performed by creating a
regression relationship between predictors and predictors at a station, but in the
LARS-WG model, independent and large-scale atmospheric variables do not play a
direct role in simulating the data. Rather, the model initially analyzes the
observational data to determine their parameters and statistical properties.
Furthermore, in line with the type of future changes in large-scale climate variables,
it changes the statistical parameters of the observational data and attempts to
reproduce the data in future periods. Considering the error metrics and comparing
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the two models under study with each other, one cannot definitely prefer one over
the other.

Discussions: Due to the type of simulation process and the combined structure of
the SDSM model in data downscaling and the direct use of general atmospheric
circulation models and large-scale NCEP and ERA5 data in the sixth report, this
model has greater accuracy in simulating data in the studied basin. On the other
hand, the LARS-WG maodel is superior due to the simplicity of the model structure,
the input data to the model, the need for less skill, and the speed of operation, and it
gives the user more flexibility. However, the SDSM model has a more complex
process and requires more accuracy and time, as well as relatively high user
expertise. In addition to climatic variables, this model can also be used for
hydrological and environmental variables, while the LARS-WG model is only
applicable to temperature, precipitation, radiation, and evaporation variables. But
on the other hand, for the LARS-WG maodel, considering the climatic characteristics
of the studied region, new climate change scenarios can be defined, which can be
useful in the application of these models in climate change areas. Overall, it can be
concluded that these models, despite their differences, can produce the statistical
behavior of climate data from a weather station in terms of mean, standard
deviation, etc., which are identical to the statistical behavior of observational data,
and none of the models has absolute superiority over the other. Given that in any
region, before implementing climate change models, it is necessary to downscale
and evaluate the performance of the models, the results of this research can be used
to verify the output of CMIP6 models in predicting climate variables in future
periods in different climates.
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