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Obijective: Climate change is one of the most important challenges of this century. The
consequences of these changes and how to adapt to them as well as reducing the causes of
climate change are important points of this phenomenon. Currently, there is scientific and
definite evidence about the warming of the earth and the unprecedented increase in
temperature on the surface of the earth and the atmosphere caused by it is a human activity,
it is a proof of this. The most important parameters affecting the phenomenon of climate
change are precipitation and temperature.

Method: The CanESM2 model was used to predict the climatic parameters of temperature,
precipitation and wind speed under the RCP to predict the climate change in Karaj station.
Results: The results showed that the average rainfall in the Karaj station was 96 mm in the
historical period which is according to the scenarios RCP2.6, RCP4.5 and RCP 8.5 will
decrease in the near future (2060 - 2030) and 62 % in the near future (2060 - 2030) and 81
% in the future (2070 - 2099) than the observed period (1985 - 2017). The results of the
simulation of the average temperature according to RCP2.6, RCP4.5 and RCP8.5 scenarios
showed that the average temperature in the future period is close to 0.53, 0.17 and 0.19%
compared to the observation period (15.81 degrees Celsius) will decrease, while in the
future period (2070-2100) under the RCP2.6 scenario, it will decrease by 1.11 percent and
according to the RCP4.5 and RCP8.5 scenarios, it will increase by 0.39 and 2.13 percent.
The average simulated wind speed showed that the wind speed was 27.89, 25.03 and
24.55% in the period from 2030 to 2060 and 34.16, 25.37 and 23.84% in the period from
207 to 2100 under the RCP scenarios compared to the value observed (2.41 m/s) will
increase.

Conclusion: The evaluation results of CanESM2 model in this study can be considered as
an acceptable statistical result to investigate the changes of climatic parameters. Observing
the pattern of consumption and optimal use of water resources as well as preventing the
increase of greenhouse gases can control the trend of increasing temperature and
decreasing rainfall.
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Introduction

Change in precipitation patterns will affect the amount of available water. In general, many
climate models show that storms can increase the current and current flooding, while water
infiltration decreases. The change in seasonal patterns affects the dispersion of groundwater
and surface water. At the local scale, the growth of vegetation and the physical characteristics
of impoundment areas significantly influence water conservation in the climate system, drier
conditions make local water resources more vulnerable. In arid climates, even slight
variations in temperature and rainfall can lead to significant changes in runoff amounts.
Consequently, arid and semi-arid regions are particularly sensitive to decreases in
precipitation and increases in evaporation and plant respiration. Numerous groundwater
models have indicated a decrease in precipitation in the arid regions of Central Asia, the
Mediterranean, North Africa, and Australia. The most crucial parameters in climate change
studies are temperature and humidity. Together, temperature and precipitation play vital roles
in meteorological and hydrological phenomena, such as droughts and flooding. Also, rainfall
and temperature among other climatic variables have a great impact on agricultural
productivity. General atmospheric circulation models as the most suitable tools for predicting
changes in climatic parameters in the future have a high spatial resolution. Therefore, the
application of these models on a regional and local scale Solitude is not suitable.

Method

The data used in this study include rainfall, average daily temperature and wind speed of
Karaj synoptic station with longitude 35.92 degrees east and latitude 52.83 degrees north in
the statistical period from 1985 to 2005, reanalyzed atmospheric data (NCEP) and the data of
CanESM2 and SDSM models. The daily data are named as predicted, and the reanalyzed
atmospheric data are named as observational predictors, and the general circulation model
data are named as large-scale predictors. The average rainfall of Karaj station is 247.96 mm,
the average temperature of this station is 15.81 degrees Celsius and the average wind speed in
Karaj station is 2.98 meters per second.

In order to investigate the trend of changes in rainfall, average temperature and average
wind speed in the future, the CanESM2 model data are scaled using the SDSM method. In
this method, a quantitative relationship is established between large-scale
variables/atmospheric general circulation model and small-scale (local/regional) observational
variables. The CanESM2 model is the result of the fifth assessment report of the Inter-State
Change Board, which has three scenarios: RCPP2.6, RCP4.5, and RCP8.5. This CanESM2
model is an upgraded version of the general circulation models provided by CCCma and they
are called Earth System Models (ESM). ESMs try to consider the maximum influencing
components of the Earth system on the climate in their modeling structure. The CanESM?2
model data in the base period from 1961 to 2005 and in the future period from 2006 to 2100
are scaled based on predictor variables by the SDSM method. This method has four main
parts, which include determination of NCEP predictor variables, model recalibration, model
validation, and simulation of rainfall and average temperature data under new and old release
scenarios for the future period.

calibration of the model was performed using 70 % observed data in the statistical period
of each station to determine the coefficients of the equation for modeling of rainfall,
temperature and wind speed.then the coefficients obtained in the calibration step were used to
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validate the model. ~~~ in order to evaluate the efficiency and uncertainty of the model, the
NASH - Sutcliffe coefficient (NSE), normalized root mean square error (MSE), normalized
ratio (PBIAS) and correlation coefficient were calculated to evaluate the downscaled
parameters, mean temperature and wind speed in the statistical period of each station.

After modeling of climatic parameters in the base period of Karaj station and evaluation of
model performance, comparing each parameter in the future under different scenarios
(RCP2.6, RCP4.5 and RCP8.5). Timing of the future period is considered near future and far
future. The time period between 2030 and 2060 as near future and 2070 - 2100 are far future.

Results

Rainfall parameter values, average temperature and wind speed were simulated in the near
future (2030-2060) and distant (2070-2100) compared to the observational data during the
period of 1985-2017. As the results show, rainfall has decreased during the future period
compared to the historical period. Based on the results of rainfall simulation in Karaj station,
the average rainfall in the historical period was 247.96 mm, which according to RCP2.6,
RCP4.5 and RCP 8.5 scenarios will be 36.44, 8.75 and 15.62% respectively in the near future.
2030-2060) and 62.81, 14.53 and 16.47 percent will decrease in the far future (2070-2100)
compared to the observation period (1985-2017). Also, in the far future period, the rainfall
will decrease under the RCP scenarios, 62.81, 14.53 and 16.47 percent. The results of the
simulation of the average temperature according to RCP2.6, RCP4.5 and RCP8.5 scenarios
showed that the average temperature in the future period is close to 0.53, 0.17 and 0.19%
compared to the observation period (15.81 degrees Celsius). It will decrease, while in the
future period (2100-2070) under the RCP2.6 scenario, it will decrease by 1.11 percent and
according to the RCP4.5 and RCP8.5 scenarios, it will increase by 0.39 and 2.13 percent. The
average simulated wind speed showed that the wind speed was 27.89, 25.03 and 24.55% in
the period from 2030 to 2060 and 34.16, 25.37 and 23.84% in the period from 207 to 2100
under the RCP scenarios compared to the value observed (2.41 m/s) will increase.

Conclusion

High accuracy prediction about climate change phenomenon is very important. The use of
models in order to simulate and predict climatic parameters causes a correct analysis and
evaluation of the occurrence of climate change and the analysis of its trend in the near and
distant future.In this study, the CanESN2 model was used. According to the results of the
evaluation of the CanESM2 model to produce rainfall and average temperature parameters in
Karaj station, this model can be used for climate forecasting in the future. Also, the evaluation
criteria of the model do not confirm the capability of the CanESM2 model for the wind speed
parameter in Karaj station. The evaluation results of CanESM2 model in this study can be
considered as an acceptable statistical result to investigate the changes of climatic parameters.
Observing the pattern of consumption and optimal use of water resources as well as
preventing the increase of greenhouse gases can control the trend of increasing temperature
and decreasing rainfall.
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