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This study identifies the impact of climate change on precipitation in watersheds 

of Tehran water supply in the horizon 2025-2050 under the scenarios of CMIP6. 

Therefore, first, the changes in precipitation trends in the base period were 

calculated using the precipitation data of the study area's 33 synoptic and rain 

gauge stations for the period 1989-2019. Then changes soon based on four 

models, CanESM5, CNRM-CM6-1, MIROC6, and MRI-ESM2-0, and under two 

scenarios, SSP2-4.5 and SSP5-8.5 were projected. Due to the large scale of 

atmospheric general circulation models, two methods of linear scaling (LS) and 

distribution mapping (DM) were used for downscaling selected GCMs. Finally, 

the DM method was chosen to produce climatic scenarios due to its higher 

accuracy after calculating the validation indices of the models. The trend tests 

showed that in a significant part of the study basin, an increasing trend (with 

confidence levels of 0.95 and 0.99) in autumn and a decreasing trend in winter are 

observed during the observation period. In spring, the eastern and northeastern 

regions show a decreasing trend, and the northern and northwestern regions show 

an increasing precipitation trend. According to the output of GCM models, spring 

precipitation under the SSP2-4.5 scenario increases in all stations and decreases 

in 17 stations according to SSP5-8.5. Changes in summer precipitation are not 

significant in the present and future conditions, and winter and autumn are 

somewhat consistent with the changes in the observation period. Thus, in winter, 

precipitation, according to both scenarios, is less than in the current situation and 

is more in autumn under the SSP5-8.5 scenario. The effect of climate change on 

the amount of water in the watersheds also showed that the maximum water 

volume in the current conditions is related to the Karaj watershed. Between 2025 

and 2050, the water content of this watershed increases by 8.9% in the CNRM-

CM6-1 model according to the SSP2-4.5 But in MIROC6, MRI-ESM2-0, and 

CanESM5 models, it decreases by 5.3, 6.3, and 59.6 percent, respectively. 
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1
 - Aswad 

2 - Salmi 
3
 - Eyring 

4
 - Gupta 

5
 - Chen 

6 - Akinsanola 
7
 - Zhai 

8
 - Jiménez-Navarro 
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1 CanESM51 CCCMA/Canada 64×128 

2 CNRM-CM6-12 CNRM-CERFACS/France 128×256 

3 MIROC63 MIROC/Japan 128×256 

4 MRI-ESM2-04 MRI/Japan 160×320 
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1 - Canadian Earth System Model  
2
 - Centre National de Recherches Météorologiques 

3
 - Model for Interdisciplinary Research on Climate 

4
 - Meteorological Research Institute Earth System Model 

5 - Linear Scaling 
3- Distribution Mapping 
7
- Probability Mapping 

8
- Empirical CDF Mapping 

9- Quantile Mapping 
10

- Kernel Density Distribution Mapping 
11

 - McGinnis 
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1
 - Gunavathi & Selvasidhu 

2
 - Yeboah 

3
 - Ines & Hansen 

4 - Euler’s number 
5
 - Teutschbein & Seibert 

6
 - Local Intensity Scaling Method 
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 �4��_ �_�I ���� Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

�	�!7 �	
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1989-1993 6.	$ 10 11 13 7 8 2 1 0 0 4 6 9 
2025-2029 SSP2-4.5 8 10 15 10 14 8 0 1 2 5 6 8 
2025-2029 SSP5-8.5 11 8 13 17 17 4 1 1 1 10 12 10 
1994-1998 6.	$ 8 9 11 8 9 4 0 1 2 4 5 7 
2030-2034 SSP2-4.5 6 6 15 9 13 5 0 0 2 5 11 9 
2030-2034 SSP5-8.5 7 9 14 14 14 6 1 0 2 11 11 9 
1999-2003 6.	$ 8 6 7 7 4 1 2 1 1 5 8 11 
2035-2039 SSP2-4.5 10 9 12 11 15 4 1 1 2 9 12 8 
2035-2039 SSP5-8.5 9 10 13 16 13 7 1 0 2 12 13 9 
2004-2008 6.	$ 11 9 7 8 6 1 2 2 1 4 9 7 
2040-2044 SSP2-4.5 10 9 15 11 15 4 1 0 3 9 11 8 
2040-2044 SSP5-8.5 8 9 11 14 14 6 1 1 3 9 10 8 
2009-2013 6.	$ 7 9 8 8 8 2 1 2 1 4 10 6 
2045 -2049 SSP2-4.5 10 9 14 12 15 5 0 1 3 11 10 12 
2045 -2049 SSP5-8.5 9 8 13 15 13 2 1 1 1 12 13 10 

+	i Y2" �	
!#.� 

1989-1993 6.	$ 5 8 6 4 5 2 1 0 0 3 3 7 
2025-2029 SSP2-4.5 6 6 13 13 13 7 0 1 2 5 5 8 
2025-2029 SSP5-8.5 10 7 12 15 16 4 1 0 1 9 11 9 
1994-1998 6.	$ 8 7 10 5 9 3 1 1 1 4 5 6 
2030-2034 SSP2-4.5 6 5 14 11 12 5 0 0 1 4 10 8 
2030-2034 SSP5-8.5 6 8 12 13 11 6 0 0 2 9 10 8 
1999-2003 6.	$ 10 5 7 8 3 1 2 1 0 6 7 10 
2035-2039 SSP2-4.5 8 7 11 14 14 3 1 0 2 7 11 7 
2035-2039 SSP5-8.5 7 9 10 15 11 7 1 0 1 9 11 8 
2004-2008 6.	$ 8 8 7 7 5 1 3 1 1 5 7 7 
2040-2044 SSP2-4.5 8 8 13 13 13 3 1 0 3 8 10 6 
2040-2044 SSP5-8.5 7 8 9 12 13 5 1 1 1 8 8 8 
2009-2013 6.	$ 7 10 7 9 7 1 1 2 1 4 10 7 
2045 -2049 SSP2-4.5 9 7 13 15 13 4 0 0 2 9 9 10 
2045 -2049 SSP5-8٫5 8 7 11 14 11 2 0 1 1 11 11 9 

���� �	
!#.� 

1989-1993 6.	$ 10 10 11 9 9 3 1 0 0 5 6 10 
2025-2029 SSP2-4.5 10 11 18 20 21 10 1 2 4 7 8 9 
2025-2029 SSP5-8.5 13 9 17 19 23 7 2 2 3 11 12 12 
1994-1998 6.	$ 9 10 13 11 11 4 2 1 2 5 7 7 
2030-2034 SSP2-4.5 10 10 16 18 18 8 2 2 4 9 12 10 
2030-2034 SSP5-8.5 9 12 16 19 21 10 1 2 3 11 13 12 
1999-2003 6.	$ 8 9 8 11 6 2 2 1 2 7 9 12 
2035-2039 SSP2-4.5 11 13 14 20 19 6 2 2 4 12 14 11 
2035-2039 SSP5-8.5 12 12 18 18 19 11 2 2 5 13 14 11 
2004-2008 6.	$ 12 11 11 12 13 3 4 3 2 7 11 11 
2040-2044 SSP2-4.5 13 12 20 20 19 6 2 3 5 13 12 11 
2040-2044 SSP5-8.5 9 11 15 17 18 10 2 1 4 13 12 13 
2009-2013 6.	$ 10 13 10 15 11 7 2 2 4 5 12 9 

2045 -2049 SSP2-4.5 12 12 19 18 20 8 2 2 4 12 12 14 

2045 -2049 SSP5-8.5 10 11 18 17 19 6 2 3 3 15 15 12 
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1989-1993 6.	$ 6 6 9 6 5 1 1 0 0 2 4 6 
2025-2029 SSP2-4.5 10 10 17 14 17 8 0 1 3 5 9 9 
2025-2029 SSP5-8.5 12 9 16 18 19 6 2 1 2 12 13 12 
1994-1998 6.	$ 7 6 9 8 10 5 1 1 2 5 5 5 
2030-2034 SSP2-4.5 8 8 15 13 14 7 1 1 2 6 12 10 
2030-2034 SSP5-8.5 9 11 15 17 17 7 1 0 3 11 13 10 
1999-2003 6.	$ 7 4 7 10 5 1 2 2 1 7 8 10 
2035-2039 SSP2-4.5 12 11 13 14 15 6 1 1 4 10 14 9 
2035-2039 SSP5-8.5 11 11 15 18 16 7 1 0 2 12 13 10 
2004-2008 6.	$ 8 8 7 7 8 2 4 2 2 5 8 7 
2040-2044 SSP2-4.5 13 10 20 15 17 4 2 0 4 11 12 10 
2040-2044 SSP5-8.5 10 12 12 16 16 9 1 1 3 11 13 11 
2009-2013 6.	$ 6 7 5 10 8 4 2 2 2 3 7 5 
2045 -2049 SSP2-4.5 11 11 17 13 18 7 0 1 4 11 10 12 
2045 -2049 SSP5-8.5 11 10 15 16 16 4 1 1 2 13 14 11 

H�-.? �	
!#.�  

1989-1993 6.	$ 7 6 10 7 7 2 1 1 0 3 6 8 
2025-2029 SSP2-4.5 9 10 16 18 19 9 0 1 3 6 7 8 
2025-2029 SSP5-8.5 10 9 14 16 20 5 1 1 2 9 10 10 
1994-1998 6.	$ 8 10 13 12 11 6 2 1 3 5 7 6 
2030-2034 SSP2-4.5 8 7 15 16 15 7 0 1 3 7 11 10 
2030-2034 SSP5-8.5 7 11 14 16 18 8 1 1 2 10 11 10 
1999-2003 6.	$ 9 9 8 11 6 2 2 1 1 7 8 12 
2035-2039 SSP2-4.5 8 11 12 17 17 5 1 1 3 10 12 9 
2035-2039 SSP5-8.5 11 11 16 17 17 8 1 1 3 11 13 9 
2004-2008 6.	$ 10 10 10 12 9 1 3 0 1 7 9 8 
2040-2044 SSP2-4.5 11 9 17 17 17 5 2 1 4 11 11 9 
2040-2044 SSP5-8.5 7 9 12 14 17 8 1 1 2 11 9 11 
2009-2013 6.	$ 8 10 7 11 10 2 2 2 2 4 11 7 
2045 -2049 SSP2-4.5 10 10 17 16 19 7 1 1 3 10 11 11 
2045 -2049 SSP5-8.5 9 8 16 15 17 3 1 2 2 14 13 10 
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