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Table. 2 Percentage of changes in the average minimum monthly temperature in the future periods 2025-2050 and
2051-2075 under three scenarios RCP2.6, RCP4.5, RCP8.5 relative to the observation period of 1979-2005 in
Sanandaj city

Observation Simulation Simulation
period (°C) Period Period
Year 1979-2005 2025-2050 2051-2075
Scenario Scenario
Month - RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5
January -6.03 -4.48 -2.49 -1.33 -8.79 -4.47 -6.80
February -6.47 -5.26 -2.01 -8.5 -7.57 -4.33 -5.72
March -1.97 -22.84 -15.74 -24.87 -13.2 -3.05 -23.35
April 2.63 0.76 0.76 0 -2.66 0 1.14
May 5.93 6.07 2.7 32 7.42 4.05 6.24
June 8.67 5.77 5.07 4.96 8.19 3.92 5.07
July 12.52 4.55 343 5.11 4.95 4.95 5.75
August 11.82 6.26 4.99 7.11 5.33 4.99 5.5
September 6.5 6.15 6.15 5.08 5.54 6.31 5.23
October 3.46 6.07 5.2 5.78 491 7.8 6.94
November 0.83 20.48 1.2 24.10 7.23 -3.61 1.2
December -2.97 -0.34 -8.41 -6.4 -4.71 -0.27 -8.43
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Fig. 4 Chart of changes in the average maximum temperature in the future periods 2025-2050 and 2051-2075 under
three scenarios RCP2.6, RCP4.5, RCP8.5 compared to the observation period of 1979-2005 in Sanandaj city
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Table 3 Percentage of changes in the average maximum monthly temperature (°C) in the future periods 2025-2050
and 2051-2075 under three scenarios RCP2.6, RCP4.5, RCP8.5 relative to the observation period of 1979-2005 in
Sanandaj city

Observation Simulation Simulation
period Period Period
Year 1979-2005 2025-2050 2051-2075
Scenario Scenario
Month - RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5
January 1.29 6.20 4.65 12.40 3.1 -5.43 0
February 1.68 10.12 4.17 9.52 -2.39 2.38 10.13
March 7.41 1.89 1.75 2.38 0.4 2.02 -0.27
April 15.85 2.78 3.53 347 4.79 5.74 3.34
May 22.51 4.58 4.09 4.71 5.46 5.51 4.75
June 29.88 4.72 4.38 4.65 5.09 5.35 4.69
July 34.6 4.45 4.57 4.54 5.09 4.94 5.14
August 33.97 5.18 5.39 5.27 5.15 4.71 5.03
September 28.82 5.69 5.73 5.41 4.55 5.48 5.14
October 20.47 5.18 5.67 6.3 4.1 4.79 4.4
November 10.94 6.31 4.39 6.4 6.67 5.58 4.75
December 423 0.47 4.26 1.18 4.49 -2.84 -2.13
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Abstract

The GCM models are widely used to assess the effects of global climate change, but they are not accurate
enough to assess climate change locally and regionally. In this study, using the statistical model of SDSM
in the study area, the output of the CanESM2 model was downscaled and compared with data from Sanandaj
synoptic station, which has long-term statistics. Then, considering the release scenarios of RCP2.6, RCP4.5
and RCP8.5 for the future periods of 2025-2050 and 2051-2075, the effect of climate change on the
temperature of Sanandaj city was evaluated. The minimum and maximum daily temperatures for the base
period of 1979-2005 were considered as the input of the model. The results of the SDSM model show that
the average monthly minimum temperature drops below zero for the periods 2025-2050 and 2051-2075 and
decreases under all three scenarios, and when the average air temperature is less than zero for both future
periods, it increases under all three scenarios. The average maximum temperature for the next periods is
2025-2050 and 2051-2075 and under all three scenarios RCP2.6, RCP4.5, RCP8.5 increase and this increase
is mostly related to the warm months of the year. According to the obtained results, Sanandaj city will have
warmer days and colder nights in the future.

Keywords: Downscaling; General Circulation Model; Global Warming; SDSM Model.
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