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Extended Abstract
Introduction: The industrialization of communities has led to an increase in greenhouse gases over recent decades.
This increase has caused the warming of the earth's atmosphere, and it affected other components of the climate
system and led to climate change. The evidence confirms that the global average temperature of the Earth is
increasing, especially in recent years. Moreover, precipitation intensity has changed over time. It is expected that
changes in temperature and precipitation will cause a series of climatic extreme events. Therefore, it is an
undeniable fact that the intensification of global climate change has affected the development and survival of
mankind. The purpose of this research is to investigate and predict these changes in the future decades in the
Talegan watershed, Iran.
Materials and methods: The study area, Talegan watershed with a mountainous topography, is located in the
northwest of Alborz province, Iran. The annual precipitation and temperature of the region are 485.8mm and
11.4°C, respectively. To estimate and generate data for the future period (2021-2040), we used daily data from
regional stations, including precipitation data from the base period (1979-2014) and average temperature data from
the base period (2003-2014). We also utilized output data from the General Circulation Model (CanESM5) under
climate scenarios (SSP1-2.6, SSP2-4.5, and SSP5-8.5). CanESMS5 is a global model developed for simulating
future climate change and developing seasonal and decadal forecasts. CanESMS5 is usually used for large-scale
projections, therefore, SDSM is chosen to downscale climate data. The changes of average precipitation and
temperature parameters for three future periods (2021-2040, 2041-2060, and 2081-2100) were evaluated and
RMSE, MAD and R were used to evaluate model accuracy.
Results and Discussion: The greatest increase in precipitation in Armot station is in March, May and November
and the greatest decrease in precipitation in September and October is predicted under the SSP scenarios for the
periods 2021-2040, 2041-2060 and 2081-2100. In Sakranchal station, the highest increase in precipitation is in
three periods of March, February and May, and the highest decrease is in September and October under the SSP1-
2.6, SSP2-4.5 and SSP5-8.5. The highest increase in precipitation in the Zidasht station is in March, May and
November, April and December under the SSP scenarios. Also, the biggest decrease is in September under the
SSP scenarios for the three forecast periods. In Gateh Deh station, the highest increase in precipitation during the
periods of 2021-2040 and 2081-2100 is related to March, May and November, and for the period of 2041-2060, it
is related to the months of March, February and May under the SSP5-8.5. During the periods of 2021-2040 and
2041-2060, the greatest decrease will be in September under the SSP scenarios, also in the period of 2081-2100,
the greatest decrease will be in July under the SSP scenarios and in October, under the SSP5-8.5. During three
periods, the greatest increase in Jovestan station precipitation is predicted in February, March, May and November.
Also, the greatest decrease in the period of 2021-2040 will be in September and August under the SSP5-8.5 and
in the periods of 2041-2060 and 2081-2100 in October and July under the SSP1-2.6. Based on the results of the
temperature forecast in Zidasht station during three periods, the average and average maximum temperature in
January and February under the SSP scenarios have a decreasing trend and other months show an increasing trend.
Conclusion: The results show that precipitation has a decreasing trend in some months and some increasing trend.
The obtained results indicate that the precipitation and temperature variables in the periods of the 2021-2040,
2041-2060 and 2081-2100 under the SSP1-2.6, SSP2-4.5 and SSP5-8.5 will experience an increasing trend
compared to the base period. The highest increase in temperature and precipitation is in the period of 2021-2040
under scenarios SSP2-4.5 and SSP1-2.6, respectively. This study demonstrates that Talegan watershed will be
vulnerable to future climate change. An increase in temperature can cause snowmelt and reduce snow storage. The
stability time of water reserves in the watershed will be reduced. Precipitation changes in the region can alter the
precipitation pattern from snow to rain. This reduces surface and underground water, and can affect crop yield.
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Table 1- Characteristics of meteorological stations in the study area
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3. Mean absolute deviation
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Table 2- CMIP6 models along with horizontal resolution and country of origin

oUBIATMwg jguS (Al mgudg olaidl g closa! 5o yuwo (hPa) ,Li3 gl ol Cowlns Joe
Developer country Resolution oS lieo Pressure level Climatic Model
sensivity
Canada 2.8%2.8 SSP1-1.9, SSP1-2.6, SSP2-4.5, 500, 850, 1000 5.6 CanESM5
SSP3-7.0, SSP5-8.5
Norway 2.5%1.9 SSP1-2.6, SSP2-4.5, SSP3-7.0, 500, 850, 1000 2.5 NorESM2-
SSP5-8.5 MM
Germany 0.9*%0.9 SSP1-2.6, SSP2-4.5, SSP3-7.0, 500, 850, 1000 3 MPI-
SSP5-8.5 ESM1.2-HR
el 510,93 52 (650 28 5 )l (S 5o S A

ol a4 el (Bolai ongay Sy ol lake 5 (5L e58 (F) Jguz polie @ azg bz Jow o 8doe b))

e ly Jae gyl o eseliussdy colps Sl Joe 45 coal ools oLzi Ry MAD RMSE o
el oS Lo Sl 5k Lol el 00,57 cm i | &)l ap0 polde o954y
ool 3 Lo sl yielyby (61 Juo 85 (b5, 65kl sl ylro glis -Y Jgur
Table 3- Results of the statistical criteria for evaluating the accuracy of the model for temperature and
precipitation parameters
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Figure 2- Comparison of monthly average of simulated and observed precipitation values at Armot station
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Figure 3- Comparison of monthly average of simulated and observed precipitation values at Dizan station
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Figure4- Comparison of monthly average of simulated and observed precipitation values at Gateh Deh station
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Figure 5- Comparison of monthly average of simulated and observed precipitation values at Jovestsn station
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Figure 6- Comparison of monthly average of simulated and observed precipitation values at Sekranchal
station
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Figure 7- Comparison of monthly average of simulated and observed precipitation values at Zidasht station
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