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Abstract
Background and Objective: Today, the excessive use of fossil fuels has increased the emissions of
greenhouse and climate change. Climate change not only affects changes in the mean of variables
such as temperature and total precipitation, but also increases the incidence of maximum events.
Therefore, the impact of climate change on temperature and precipitation parameters as well as
extreme precipitation can be very important for future planning.
Analysis methodology: In this study, to investigate the effect of climate change on temperature and
precipitation parameters, CanESM2 general circulation model, according to assessment report fifth
(AR5) of the intergovernmental panel on climate change used of new scenarios Representative
Concentration Pathways (RCP) Contains RCP2.6, RCP4.5 and RCP8.5 and Statistical down scaling
model (SDSM) for down scaling Large scale data GCM for simulation has been used during the
period 2030-2059. Then the efficiency of the model will be evaluated with three indicators: root mean
square error (RMSE), coefficient of determination (R2) and nash—sutcliffe efficiency (NSE).
Findings: The results of the research in the first stage of downscaling with the SDSM model show the
good efficiency of the model. The R2 and NSE coefficients for the calibration period of the Azarshahr
station are 0.99, 0.99 for temperature and 0.95, 0.95, precipitation and for the Ghermezigol station is
0.91, 0.86. The results indicate the minimum and maximum temperature increase, especially in the
month of April to July in this basin, with the highest increase relative to RCP8.5 at 0.26 ° C. Also,
precipitation in the Azarshahr station increased by 7.44% under RCP 2.6 and at the Ghermezigol
station decreased by 7.57%, under RCP8.5. The decreasing trend of precipitation can be seen in the
scenarios, so that the most pessimistic scenario (RCP8.5) shows the greatest decrease. The results of
the investigation of extreme rainfalls showed that despite the climate changes and the decrease of
precipitation and increase in temperature and consequently the increase of evaporation and the lack of
water resources and drought, one should not ignore floods and extreme rainfalls.
Discussion and Conclusions: In general, the results have shown an increase in the amount of
maximum rainfall in the future. With such simulations, it can be seen that climate change has caused
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an increase in the amount and frequency of extreme rainfall, even in basins that have brought about a
decrease in average annual rainfall. In the present study, in the stations where the amount of rainfall
increases in different seasons, the increase in the amount of rainfall will increase the risk of flooding,
S0 it is necessary to pay special attention to the management of water resources and flood control of
the basin.

Keywords: CanESM2, Climate Change, RCP, SDSM, Statistical downscaling
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Table 3- Calibration and validation results of the CanESM2 general circulation model for the
measured temperature
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Table 5- average changes of the minimum and maximum temperature of the observation and
future period the of Azarshahr station
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Figure 3- The amount of monthly maximum temperature changes in the future period (2030-

2059)

ool G2l JSpe )8 ol 5 ()b GRalidl 4,8
ol 22l W) lagy b (b o Ll el adls Jlia
@ o0k el Ol (nteS Joe cal )3 09dse oo
Ol i Ol 5 adl olazst RCP2.6 (5l
255 Ssles 9 bauly w5 ks RCPAS (o5 L
aS 5gd oo odolive gl cpl jo i o bl Jow o)
S 50,8 oSl & bgrye oansl 0)90 )8 > op 5 Sl 2w
Olpee 4 0gd 0 by RCP8.S jlitl (o9 ,lw cow

Caoladl Gals Slaalin oy 4 Cows VIOV 5L

SV 0% 0490 40 aS 0gd oo cdwline V) US4 4z b
a4 oo ol o iSlas glos o Lo uolidl o in VoY
RCP8.5 jLaxl g ,liw s ol 5 sile az 0 Y8 liee
dg> pSlas a4y (Ve ole o Lo e .Cuwl oolidl sl
Sy 0

ol Ol s

-Y.04 o.\.;.{l Al ¥ ooy90 50 )b g }l Jeol> c:l:u
o) Jlozl sy p bcwl oals &1 (F) Jgam o VY

oyl jo sonlBl Olysy aS 05l oo cadilo y Ag) s

olKiw! oussl g & loalie 0590 ¥l oyb oyljwe —F Jgo

Table 6- The annual precipitation of the observation and future period of the stations
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Table 7- Report of some storms and torrential rains during the observation period in Azarshahr
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Table 8- Report of some storms and torrential rains during the future period in Azarshahr Chai
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