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 �$(%�P,% 87/1×2/1  

MRI-ESM 2-0 Meteorological Research Institute, 
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(IPSL), Paris 

 4V5%�� 5/2×5/2  

GFDL-ESM4 NOAA-Geophysical Fluid Dynamics 

Laboratory 

 �=��0% 25/1×25/1  
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8 Catchment Wetness Index 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                             6 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    24 

 

4LMN 4; �P(�N ��8   *'�E �$6 f0�;8   )�� = 1  �0��� (

0  �R*5��E  4E  ���Et�X��  c�Z  #%  .*'  *�%M6  l�*\�  �J 8  

4LMN �PEMZ� [��L8   9�ME 4LMN �� g�+� 	 �$?\� #% �+E��

  aE%	� �E 4;  )2  () 	3 (   :�M' �0 7�$E 

(2) 

�� = � × 
� � �1 � 1
������� ����    �� = 0            

(3) 

������ = ����.�� !�"�#$�         ����� % 1�  

 ������8     �%*G0W6�'    ��     0�X:� �� %��    �� ���E 4;

�5�0 S�P:; *���  :7A �� 4; *:;R    �0� �E%�E"    8D)�0   ��   

5�0#  
E�J �    	  4LMN  7*'  i�6f   *+�  �MP;���l  �0� "  

.
,% 4LMN 

 '�5 @�5%	��  �Jt0 ���E #%"  4�N�0 �� 4;"   { S	*0$j6��  

  ��  9*'  ��	A�Ec%�R	�*$�  �j6 S*0  B?E  �?�$2    9�#

0�*E  .�M'�2  ���$[  �  4;$c%�R	�*  *N%	8  %  #%  ��� ��e  

j6 B?E #% 9��]P,% �E 	 �Jt0 ���E�   4](t0 	� U�,% �E S*0

�)�7� �,�D 4PV�A 	   4jE%� I\Z)4( 0 4\,�H0�:�M' 

 
�4�   '� = ()'��� � *)���� � *+���� 

  

  

  

  

  

  

  

  

  

  

  

���P0%���"    ()      	  *)  85�0# 
E�J �  %�E"  �)�7���"  �,� 8D  

(+    	*+  5�0#  
E�J�  %�E"  �)� 7� "��    84PV�A'�    @�5%	�

 
1 Determination Coefficient 
2 Root of Mean Squares Error 
3 Mean of Absolute Error 

�?�$:�    	    ��  8�?� @�5%	� �� �Jt0 ���E$:�  5�0# w�R �� �  

0� .*:'�E 

+0$���� "  [?P:08  %�E"  #�%� E� �   �P5�y   lN%�0  ��  S*0

e:,%	�  
H`  	e:,� 8  �L  l0�'�[  \�$$21  ,   ��)  8

0$X5�$ 22  �j6  K�+E�0 3RMSE8  �j6  a,MP0"   I�j04  

MAE   	 [��L��5-�=��,$m5 NSE  4jE%�)5 (0� E*:'� .  

  

(5)    -�. = /1 � ∑ �12�13�45678
∑ �12�192�45678

: 

%�E"  %�)%"   \'$ 4#�,"8  �,"  5�0#�  9�%���"    	 ���E 8�0�

E��  45�6�	�"  '$�� 29��  % ���9�XPV  �$�P0	�*"    �E�E 4+�1

G0 �E$U�  45%#	�8  4�N�0 �� .*' ��%	 S*0 4E"  (�;$,%�\$ 7M  

%�'  4E  4)M�  �E  8S*0�a  � $nM(	�*�=�  9�	�  84LMN�� ��  

��5��X5�  +L	$
�� "  (�V=�6� 8  (�,�� �    S�0�5  	@�?P5%  

��R�*�&5  ��  .�8
  9#�E "   5�0#�  %�%�"  �P&E�2  0  g�\j5%$7�  

9�%���"   �%*���0�   �P5  	�y  4E  S*09�	�  7%M:�" 

(�;$,%�\$7M +�$$2 .*'    

  

  

  

  

  

  

 4�N�0  ��"  *+E 8    "���P0%���  
E�J  �MP;��  4,=�6$R*� 8  

*+��l  ���  	  �0�$
  PEMZ�  
'%*&X5�  4LMN8    	  �+,  �E

�j68 9#�E ��" �P0%��� �� �Gj:08 9*' 9�\$(�;  4E #% �� .*5%

4
 Absolute Error 

5 Nash–Sutcliffe Efficiency (NSE) 

�� 


� ;�  <� 

f ����� ��	
�� 
����  

 

  =�+� ���� �� �
 �	��� ����� ����

 ������� ����� �����C;���0 ���� 

>� 

   ���!"� �#��$

�%�� �&�'�  (��&� 

 

I/C  

 �&�'�  ���!"� �#��$

�%��   (��&�(�	* �+#*) 

��)� 
 -��
 ���*. �&�/

 0��1 �����(.��) 

��+� 
 -��
 ���*. �&�/

 �	��� �����(.��) 

��� ��� �	
 

 (�
���) 

 ��� �	
 

(����� �

�) 

) @,�2  :(P� �.)������/ ?���- �
0 �� +���
�IHECRAS 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                             7 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    25 

 

  4e$P5 2��P&E 7��	A 
,��e:,%	4$\' 8 9*' w�e5% "#�,

 4$\' �)	�6 8S*0 �e:,��\P�% �MT:0 4E .
,%  S*0 "#�,

9#�E ��" S�,"�� 2013-20098  ��#�% ��M0  .*:P��R �%�1 �E  

#% ��  	 �e:,%	   7���) *$(M� �MT:0 4E 8S*0 �e:,��\P�%

  @�5%	�9�	�"��    8��A9�%�"��    %� �0� 	 ���E 9*' U�$G0Q��

 9*'  9�\$(�;  S*0  4E8   "�,  8S*0  "%�)%  #%  ��  	  ���+0

 S�, 4E �&P:0 45�6�	� 7���) �5�0#20508  *$(M�9*' *5%  .  

3 -   Q)� 
 M����  

3-1-  ������ �  �
0 +�G��� 
GCM  

+j1 w*� 4E 4)M� �E$
  O�E 8  )	�6 ���  S*0��"  GCMs  8

xOM�+0  (	%  I�%M�$48  E$2  �P5�y  \'$ 4#�,"  %�2  S*0  �E  ��

9�%�  "���%*���0 �  %� 9�XPV   0#$:�8  #�%  ��M0�E� �   �%�1

0�R$��� . �w%�R�  �$�M�  )�M�$�182001�:\0 �E  4; ( "    o�\��%

,*:��  E$2  �L�[  XPV\���   )R(  +0  c%�H5%  	$��  �, "  

��"  5�0# �    	RMSD    8
,% �%MP,%� =�    #%�	� "��    S	%*P0

#�%�E��    IE�j� y��P5  S*0 "��  CMIP    	9�%�"��  %�9�XPV��"  

�%*���0 �    ��  i�9�	�"  % �� .
,% s�P�0�2  �%�M�58    4jG5

G�%  �MH0  ��  D)�0�8  +1M0$
  % �9�XPV  0#$:�  %�    U�,%�E

+0 c%�H5%$��  �,"  5�0#�  %�9�XPV  ��%*���0  0 7��5� *��  .

�%�M�5 �$V]�8    4; 
,% [$��� 2�*E+1M0$
  5�=0 �    c%�H5%)

+0$��  �L  	�[   �$7M,�9�%�  ( ��"   (*0�  4jG5  ��  4;% " 

�Q5�i%  4E  ��� 2    D)�0  4jG5)Ref  (  �%�1�0R$8*5�    IE�j�

�P&E"  9�%� �E��"  %�9�XPV   �%*���0�    *5�%�)"Q�Q�28  2015( . 

  ����w%�R���"  )  l='3-@	  m(%(8    ��=���GCMs    ��

 4$\'"#�,  ���P0%��� "   Z  �0�  	  ���E  45���0 �    9�	�

�%*���0 �  )1985-20149�%�  U�,%  �E  (��"   �%*���0 �  

%�9�XPV ,$P�M:$i ��5 ��M:eE�B .
,% 9*' 9�%�    

l=' �%�M�5 �� )3-m(%(�L 8�[  XPV\���  %�E"  \' $ 4#�," 

�0�"  0$X5�$2  0��� ���  S*0��8    #% ��O�E90  %�E 	 *`��" 

S*0"��MRI-ESM28CMCC-EMS28GFDL-ESM4 

  	ACCESS 8  E$�P�    #%95   .
,% *`��  \' �� �0%$4#�, " 

  ���E �P0%���  l=')3-@  (%�L�[  XPV\���    B��; �4P��    	

E  ��$�P�  9�0E  ��$ 2  S*0  ��	A�E��G0  	  ��� �  �%*���0 �8  

# cfP6%���"    .��%� �M)	 4e$P5"    �� �E��#�% 2�% 4LMN"  

 
1 Taylor 
2 Azizi 

 2��$'89��  S*0  �E��#�%  K�+(�j0  y��P5  �E  I\j:0  "��

GCM  �0  7%��%  /$�1%  �� ��=���  �,��E  I\Z  .*'�E

S*0  ��=��� *' W?�0 87%��% �� M) �0M�� ���R "��

S*0 ��  4$\' ��  SM\1 lE�1 	 @M6 (45O�, 	 ��d�) �0� "#�,

9�ME8  �(�N��S*0 �|;% 4; 4$\' �� ��  �� ���E �P0%��� "#�,

  ��$�1%  a�%�'�M�;8  9�%�  7��5  %�  �]$+L  ��=���*5%  

  7�$,�\�)387%��=�� 	2019  .(  

  

3 Abbasian 

) @,�3-:(R2� ��S��	� &��.� ���/ �=0��T �� �
0 ��,���/ 

ACCESSUCMCCUFIO-ESMUGFDLUGISSUHad GEM 

 UIPSLUMRI ��P� ��/��� �0� 

) @,�3-:(+ ��S��	� &��.� ���/ �=0��T �� �
0 ��,���/ 

ACCESSUCMCCUFIO-ESMUGFDLUGISSUHad GEM 

 UIPSLUMRI ��P� �� /��������  

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                             8 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    26 

 

#�% 4E 4)M� �E�E� �  S*0 ��=����P5 8���y  S*0 #% l`�N�� "  

IPSL    	GFDL  (� 4E$l  �Q5� =�  7A o�G5 D)�0 4jG5 4E ��

� ���w%�R�  �$8�M�  XPV\���  E$�P�"  9�%� �E�� "  
\J  �� 9*'

%�9�XPV  ,$P�M:$i  �,  4E  
\V5  ��M:eE��  S*0  ��  ��

\'$ 4#�,"  %  �E  .*5�%�  7��5  ���E  	  �0�  �P0%���  	�  ��� 2  

)	�6  8U�,%�  %�2  4E  S*0  	��:\0  7%M:�"   \'$ 4#�, " 

�)�7�  9�	�  ��  @�5%	���"  A��    .
��R  �%�1  9��]P,%  ��M0

RMSE  %�E 9*' 4\,�H0"    S*0GFDL  \' ��$ 4#�,"    �0�

6/1  V�, 4)��$UM  �P&E 	�2  \' �� ��=��� $ 4#�,"   �P0%���

7%��E8 �P5 4E oME�0�y   S*0IPSL  �ERMSE    S��+0 2/10 

0$���L .
,% �P0�[  XPV\�� �  %�E"  ���P0%���"  � ��    9*'

��� 4E$[ 99/0  	91/0 .
,% 9*' ��	A�E    

 40%�% ��"    *:�%��#�%�E�� 8  9�%� 
1���"  S*0��"  E�?P5% � 8  

0$X5�$2  Z ���E 	 �0� 45���0 �  9�	�"  ���4  2014-1985  

0  9%��&E$X5�$2  9�%�  ���:P0�� "  �%*���0�  ,��$/    	��  

l='"��   9���'  )4 (  )  	5 (    4E  4)M�  �E  .
,%  9*'  4~%�%

XPV\���  O�E"  95   )	�6 *`���  %�2  S*0 	�8  �� 9�%� �E "  

�%*���0 �8  \' 
1�$ 4#�,"  S*0 #%  ��O�E  �0� �P0%���  ��  ��

% �E .
,% ���E�2  �M)	8    l=' �%�M�5)4(  0 7��5� *��    y��P5

  S*0GFDL  S�, w�R "�&��0 ��8    S*0 �� 	 �P�$E "�0�

IPSL    ��6   #% "�P�; "�0� ����G0 "�f$0 S�, S	% 4��0

9�%��� "  %  �� 9*' 
\J� 9�XPV   ,$P�M:$i   7��5 %�  ��M:eE

0��%�M�5 �E IE�j0 ���E �P0%��� kMd6 �� .*��  l='  )58(  

%  �M)	  �E�4=:  9�0  �|;%  ����"  S�,8  E  cfP6%$2   ��G0��  

\'$ 4#�,"    a,M� 9*'S*0 ��  9�%� 	�� "  �%*���0 �    �M)	

��%�8  ��G0 �0%��  \'$4#�,"    S*0 a,M� 9*'IPSL   4E 
\V5

9�%��� "  0�%*��� �  E  ��&E  	  7�PV0#  SMd�  ��$ B    ��	A�E

0 7��5� .*��  

 3-2-    M����P��� ���/   ?��� - +���
�  

 B$�  8*'  4P]R  4;  �MZ  7���   ��  @�5%	�  7���)  �:$E

9�	�4$\'  *:0#�$5  8��A  "�����E  *:�%��  "#�,-  ��  @�5%	�

  .
,%  4LMN%  ���2  Q$5  4+(�j0   9��]P,%  �E    S*0  #%

IHECRES 8  %���*:  l='R$�"   4LMN  ��  @�5%	�"  

 2��$'89��  \'$4#�,"  9�%� .
,%  9*'�� "  R*5��E  45%#	� �  

0)$��  ,  4)��)  �0�  8(�P0P5�� E�  9*'  
\J  ��0A  	  (�%�R�  

5�J �� [+=0�P0) 45%#	�$4% �� (�9�XPV  �$�P0	�*"  4+�1�E�E  

  D1%	))	�6  ���  #�4LMN�  *,  
,�O�E  	 8(   7%M:�  4E

.P0$���" �	�	"  .
,% 9*' 4P��R �T5 �� S*0  

  

) @,�4:( �=0��T  V�.�0?���  �
0 
� �����0IPSL  
GFDL 

 ���� ����/ &�
���0� ����W�T ���!.-�X  ��.-Y�  

  

) @,�5:(   �
0 
� �����0 /�0� V�.�0 �T��=0IPSL  
GFDL 

 ��.-Y� X��!.-�� ��W�T�� �&�
���0 /�� ���� ��  

9�%� �5�0# "�, ���+0 #% �� �T5�� �E 84LMN 
N�V0 	 ��

9�	�  2P��R4LMN  a�%�'  c�+0  [,�:0  "��8   4�N�0" 

�0 #�{A S*0 �e:,%	4�N�0 2�% .�M'8    2P��R�T5 �� wQ�PV0

9�	���"   8��  i�6  S�0�5 	    
,%2�%�E�:E   89�	� �� @�?P5% �E  

4$\' y��P5 �E��#�%  w�e5% "#�,	  [,�:09�	� 2���8    @�?P5%


,% 9*' ���Z #% .8  ��G0��  5�0# 
E�J �  =�6�   4LMN"  �EA�Q 

��   *+� �MP;�� 	�l  �0�   )f  ( �� { S	*0 B?E$�  j6 �  S*0 8  

P,�  K�M`  4E�  �E��;  a,M�8  9*'  9�$\(�;*5%�P&E  .�2 

\'  ��=���$ 4#�,"  9�	�  ��"    2006-20018    [��L  �E

  2$$\�87/0    	RSME  S��+0  11/0    B5 [��L 	85/0    4E


,% 9*0A 
,�.    

-5

0

5

10

15

20

25

30

��
.�

�:

��
�.

H

N
��

0

@
��


� �
0

6
[


:

/
D

.4

C
�

.	
�

�P
0�

�\
�

�P
�;

�

�P
0�

.�

�P
0�

�
�

 �
��

���
� 

�
��

	
)

�
��


�
� 

��
�	

(

T-obs T-FGDL T-IPSL-CM6A

0

10

20

30

40

50

60
��

��
��

��
��

�

�
��

�

�
��

�� �
�

�
��

�

�
�

��

�
��

��

��
� 

!�
"

"�
 #

�

"�
��

��

"�
��

�	

 $
��

% �
��

���
�

)
" 

� 
�

���
(

P-obs P-FGDL P-IPSL-CM6A

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                             9 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    27 

 

4�N�0  2�%  #%  ��8  4$\' *'  w�e5%  "#�,  �)	�6  	  "��

"%�E  l`�N  
H`�	�  ��  �e:,  92009  ��  2013 8    ��M0

  .
��R �%�1 9��]P,%  2�% �� y��P5 �E��#�%  [��L) �5�0# 9#�E

2$$\�82/0  8RMSE    S��+019/0  	  �L�[  B5-�,�=�$ m  

73/0(  �5%M� S*0 4; �%� 7��5 ��  \V5�  \' ��$4#�,"  �)�7� 

45�6�	�" '$�� 29��  %���%�.  

�P5�y  #�%�E� �   S*0 ��=���8  9�	� 	� ��"  e:,%	�    
H` 	

e:,�8    S	*) ��)2(  �� l=' 	 "  )5(    	)6(    .
,% 9*' 4~%�%  

�L�[  �=��, B5$m  1)NSE(    �*� S��+018  E$ �X5�    [,�:�

E  l0�;$2  9�%��� "  �%*���0 �  \'  	$4#�,"   I\Z  .
,%

 4$`M���8  �L�[  E$�P�    #%75/08  9#�E 	 @M6 ��=���"    2$E

75/0    	36/0 8  0 4P��R �T5 �� S*0 SM\1 lE�1 ��=����    .�M' 

�E  9��0A U�,%��"  �j6"  S	*) �� 9*' 4\,�H0)2(�5%M� 8 ��  

\' �� S*0$ 4#�,"  �E� �%*G0   0$X5�$2  ) *5	�  	��7��� "  

"*N #�4LMN� ' *, 
,�O�E$��2 #�% SM\1 lE�1 89���E� �  

�0�M' 4$\'  ��  S*0  �0%  8 @f$,  i$�  "#�,  ��=���  ��

  .��%*5 �\,�:0  

3-3-! �]  ��- �  �4� ��  �
�
 /   ��
� �� 
� �� ���7�
��� /  

&��  

\' �MT:0 4E $ 4#�," �," 5�0#�  �)�7� ' 45�6�	�$�� 2  9��

 �A 9�	� ���  2050-2025  89�%�"��  ��G0Q$U�  )	�6�    	�

  S*0IPSL    	GFDL 8  %�E"  ��:,�M��"  SSP3.70      	

SSP5.85  �	�	 7%M:� 4E"    S*0 4EIHECRES  e:,%	�  

9*'8  ��+0 �  S*0 	�� i$=]� 4E ��:,�M  .
,% 9*' %�)%  

)	�6�  %  ��  S*0�2  �)  84�N�0�7�   4$\'"#�,    9*'��  

9�	�"  �A�  �P5  .
,%� y  4V��G0"  7���)  *5	� 8  9�	�  ��"  

��A8    4E 
\V59�	�"  ���4"  2014-19858    S	%*) ��3    	

4    7��5��; *5	� .
,% 9*' 9�%�  .�$$K%�  �) a,MP0� 7� 

45O�,"  '  45�6�	�$��29�� 8  9�	�  ��"  2050-2025 8  

9�	�  4E  
\V5"  ���48  ���;�  	  
,%  E$�P��2  .�$$ K%� 

  @�5%	�  ��  ��:,�M  SSP5-85  8 9�%� U�,% �E�� "  ��G0Q$U�  

  S*0IPSL  0  4E$7%Q  8/0  5�J  ��  [+=0�P0$4    S��+07/36  

*`�� B��;  �� E� � 7���) .
,% 45O�, a,MP0    

9�%�  2P��R  �T5  ��  �E��"   S*0GFDL  ��  ��$2  ��:,� 8M 

�)�7�  �	�	"  *, 4E 8  9�	� ��"  �A�    �E2/28  B��; *`�� 8  

��:,  ��  .*'  *�%M6  4)%M0�M"  \'M6 $45�:  SSP3.70  5$ Q  

�)�7�  45O�,8  9�	� 4E 
\V5"   ���48  ��� 4E$[  7/10    	9/6  

9�%� U�,%�E *`����"  �� S*0 "  IPSL    	GFDL    B��;

,% 9�%� 7��5 %�
 *))% S	)3  (	  )4(.(  

�P5�y  �$BE$:�  �)�7�  45�6�	�"  '$�� 2% �� 9���2  GH�$I 8  

�P5  �E�y  4+(�j0"   4LMN  ��  4E��0"    7�P,%  ��EA*�H0

:q�� 	 7%�&� 7�P,% �� 2; 45�6�	� 87�PV�R$2   4LMN" 

46�; *, 
,�O�E8  7�P,#M6 7�P,% ��8    ��  .��%� 
GE�j0

,��E�  .� �J%$$�  �1%$/8  �) �E�7�  % �� 45�6�	��2   4LMN5 ��$Q 

  2�L B��;  �)�7�  ��:,  w���  �����M"  ,��E  ��M0�8  

*'���*�2  .�$$K%�8  ��:,  ���M  E*E$45�:  0  4E  	$7%Q  86/4 

5�J �E [+=0�P0$4 �) B��;�7�   8��EA*�H0 4LMN �� 45O�,

65/18    	1/20  ���  4E  B��;  *`��$[  �)  ���7�    45O�,

�	�	 	 2; 45�6�	�"  �� 9�	� 4E 
\V5 46�; *,�4  P5$ 4e 

R$�"  ,% 9*'
  5)$��*:0	�2  7%��=�� 	,2016p  *�N%"3    	

7%��=�� ,2017 pj0$+ �4 7%��=�� 	 ,2020(.   

 ) �

4210 :(�����/ ������� P������/  �
0IHECRAS ��
� ��/ Y-��
 ��B�0� C)^ 
 Y-� �  

  

  

  

  

  

 
1 Nash–Sutcliffe Efficiency (NSE) 
2 Niroumandfar 

3 Ahmadi 
4  Motiee 

9�	�  ,  NSE  RMSE  ME  MAE  PBIAS  

 �e:,%	  87/0  85/0  11/0  26/0 -  16/1  00005/0 -  

 �e:, 
H`  82/0  73/0  19/0  74/0 -  02/1  0002/0 -  

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                            10 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    28 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

�

4 )3( :%&��I�� �4 
 ?��� U�0� ��D����� �
� �� +���
��) �&� /2050-2025( �=0 ����T �! ��
� ���� )2014-1985 (  

  �
0 M���� N��� ��GFDL-ESM4 

  45O�, K%�$$.�

(%)  

FGD 
SSP585 

  K%�$$.�  45O�,

(%) 

GFDL 
SSP370  

�� 9�	�� 4  

1985-2014  

 M���:,  

 �P0%���  

92/11  02/15  81/5  20/14  42/13  )�P5�,�%�R(  �0�  

21/8-  09/284  17/13-  82/268  6/309  )��$0�P0( ��E7%  

24/28-  55/1  65/10-  93/1  16/2  )[+=0�P0 �E4$5�J( �E�  

�

4 )4:( %&��I�� �4 
 ?��� U�0� ��D����� �
� �� +���
��) �&� /2050-2025( �=0 ����T �! ��
� ���� )2014-1985 (  

  �
0 M���� N��� ��IPSL-CM6A-LR 

  45O�, K%�$$.�

(%)  

IPSL 
SSP585 

  45O�, K%�$$.�

(%) 

IPSL 
SSP370  

�� 9�	�� 4  

1985-2014  

 M���:,  

 �P0%���  

38/26  96/16  74/5  19/14  42/13  �P5�,)(�%�R  �0�  

81/16-  57/257  94/0-  70/306  6/309  ��$0)�P0( ��E7%  

57/36-  37/1  94/6-  01/2  16/2  [+=0�P0) �E(4$5�J �E�  

  

)@,�6 :(�=0��T ��/ ��0�� �4��� � ���7�
����6��=0 �� ����� P� �b�-�0�����/ ��
� �� �
�/  

Y-��
�  �
0IHECRAS 

)@,�7 :(0�=��T ��/ ��0�� �4��� ���7�
� ����6��� �� ��=0��  �b�-�0 P������/ �
� �� ��
�/  

C)^�Y-� �
0 IHECRAS 

0

20

40

60

80

100

120

140

16/09/2001 21/10/2002 25/11/2003 29/12/2004 02/02/2006

 Obs. Stream. (cumecs)  Mod. Stream. (cumecs)

�E� )m3/s( 

0

10

20

30

40

50

60

٠١/٠١/٢٠٠٩ ٠١/٠١/٢٠١٠ ٠١/٠١/٢٠١١ ٠١/٠١/٢٠١٢ ٠١/٠١/٢٠١٣
 Obs. Stream. (cumecs)  Mod. Stream. (cumecs)

) �E�m3/s( 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                            11 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    29 

 

.�$$K%�   �d�  	  45���0  K*0*:�E�  �)  	  ���E  8�0��7�  

9�	� �� @�5%	�"  �A�8  9�	� 4E 
\V5"  ���4    S*0 U�,% �E

�� "  IPSL  8GFDL    	��:,�M ��" SSP370  	SSP585 

 �����%�M�5" 8  ��13  .
,% 9*' 9�%� 7��5 

�G0 4E 4)M� �E�4V" �0�"  �d� 	 45���0�  9�	�" ��A   ��

G0$U�  �H0�  9�	�  ��0A  �E"  �� �4  �%*���0 �8    W?�0

  �|;%  ��  �0�  �P0%���  
,%9�0 "��  S�, 8  �P5  U�,%  �E� y  

\'$ 4#�,"    S*0  	�  ��GCM 8  9�	�  4E  
\V5"   ���4 

2014-19858   %Q�% W?�0 �MZ 4E�B    .
'%� *�%M6 2�%

  ��M���:, �0��� �� �0� *5	� B�%Q�%IPCC 8   K�G$GH� ��


,% 9*' *$�3� �M�; IZ�:0 ���, �� 4E��0  7%��%) ���'1 

7%��=�� 	82022p  �E%�,2  7%��=�� 	82020p  7�$��%#    	

7%��=��832024p   ����;4   ��%Q6 	5  82022.(  *'���*� 2  

.�$$K%�  %Q�%  �E  K�%�N  4)���B  5/4    	1/5   4)��

V�,$UM8  ��� 4E$[  9�0 ���� "  �"  ��:, �� 2�&E  	�M  

E*E$45�:  SSP5.85  �P5 U�,% �E 	�y    S*0IPSL    9�%� ��

E .
,%$�P��2  %Q�%�B  �0�"   �d��  5$Q8     �%*G0 4E23/4 

  	43/4  4)��8  ���  4E$[  %�E"    7�PV0#  	  ��&E  ld�

 �$BE$:�  0� .�M' 

%Q�%�B  9�0  ��  �0���"  .�  [)M0  S�,  ��,$$�   MX(%" 

  c�E @	< #%  l`�N @�5%	� /&, B��; 	 4Gj:0 ���E

��   .*' *�%M6 "% 45�6�	� 7���)  

��E  �P0%���  kMd6  ��87%   4C�R%  0$X5�$2    ���E  45O�,

\'$ 4#�,"  %�E 9*'"  9�	�"  �A� )2050-2025(   
\V5

9�	� 4E"  ���4  ��:, 	� �� ���M  ���;�    �0% 
,%  2$X5�$0

�� 45���0 7%��E  9�0 "��  �$�  �&' ����M  0 4E$7%Q  6/1    ��8/1  

�E%�E   9�	� �� 7A ���P:0 �%*G0"  ���4    .*E�� �0 B�%Q�%  �E

  4E  4)M� 2�%  4;,  bM1	  S	%*P0  9�	�$@f    7�P,%  ��

(��' 7�,%�6�  9�0 ����"  �&' 	 �%��0��M  8
,%    S��PN%

%Q�%�B  ���%*6� K*' 	 �%*+� "   ,$l  4Gj:0  Q$5  *:0#�$5 8


,% 4+(�j0 	 �,��EGH� �� .$I  4E��08   4LMN ��"  �EA� Q  

5 46�; *,$Q8  ��� �, B��; /{�45O  R*5��E� 8  ��:, ���M 

 
1 Iranshahi 
2 Sarabi 
3
 Zareian 

4  Kazem 
5 Khazaei 

E*E$45�:  RCP8.5 R*5��E 8�  0 4E 7�PVE�� ld�$7%Q  4/23 

  	6/24  *`��8  ��� 4E$[  %�E"  9�	���"  2040-2020    	

2040-2060  %Q�%� B  0�� *E�  j0)$+�6  87%��=��  	  

2020 .(  

*'���*� 2  .�$$K%�  �d� �  ���E8   ��   2��$' 4LMN  89��

��  �,�:' S�, ��, SMd���  9*'8  *N ��"    B��; 4;

 R*5��E�    87�PV0#  ���P5  U�,%  �E�y    S*0IPSL    	 

GFDL  ��� 4E$[  74    	54  0 ��	A�E *`��  ��M'  *5	� .

  ��%QR Q$5 7%��% IZ�:0 ���, �� 7�PV0# �� ���E ����;

�$0) 
,% 9*' 7%��='7 87%��=�� 	2022 p  %�7%���' �8  

7%��=�� 	  820227�$��%# p 9  87%��=�� 	2024(p  B��; .

 R*5��E�  ��&E  ld�  ��8  ��:,  U�,%  �E�M"  E*E$45�:    8Q$5

  4E  	  4)M�  lE�10$7%Q  34    	46  %�E  *`��"    S*0  ��

GFDL    	IPSL  
,%.  %�2  (�N ���    4E 4)M� �E 4; 
,%

XPVE%	�  �.��4  �)�7�  ���4 "  2��$'  45�6�	�9��    4E

���E��"  %*PE% 	 7�PV0#"    B��; 8��&E ��  .�$$�  MX(%" 

%  ��  ���E�2  SMd�   3�J$�  #���"    �E 4E  7���)  "�	�	

*, 7Q?0 .
'%� *�%M6   

�G0�4V  ,MP0E� a�  �)�7�  l=' �� 45���0  )12(    7��5

0��)  8*���7�  '  45�6�	�$��29��  9�0  ����"  %*PE% "  

0 S�,$�f"  ��	�� ���2  ��% 	�
�&\8  9�	� 4E 
\V5" 

���4    *�%M6 B��;�
��E� a,MP0 .�  �)�7�  45���08    ��

A 9�0	��l840/3  5�J �� [+=0�P0 $4  9�	� ��"  ���4    9#%*5%

R$�"  9*'8   �  U�,%  �E  �0%$BE $:�  %  ��  9*'  w�e5%� 2  

 E� 84+(�j0�  �)�7�  % ���2  9�08    �	*N 4E7/1   [+=0�P0

5�J  ��$4  �A  9�	�  �� �    *�%M6  B��; �
��%  .� 2    *5	�

���; �    �	*N50  �*`�  �)  l; #%�7�    l0�' %�  @�5%	�

0�0 9�0 �� 7A K*' 4; �M'�   0$�f"  5$Q   *�%M6 40%�%

 ��Z #%  .
'%��  %Q�%� B  �)�7�  9�0 �� 45���0��"  OM)" 8  

%Q�% 4E 4)M� �E �\0�P�, 	 
,MRA�B  % �� ���E� 2  9�0  ��

l=')10�  8(�iV  %Q�%�B  ,  K*'$@f��    K��V6  	

'�5� %Q�% %� 7A #%�B 0� .*�� 

6  Motiee 
7 Mirshkaran 
8
 Iranshahi 

9 Zareian 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                            12 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    30 

 

)l='  �E  IE�j013  2��P�$E  8Q$5  ��d�  U�$G0  ��  8(

 �� @�5%	� 7���) B��; [$��� 4E) ��&E 	 7�PV0# SMd�

7/50    	2/36    bM1	  4E  (7���)  �E�  ��  B��;  *`��

  .
,M$� *�%M6MX(% 4E 4)M� �E"  6< 84Gj:0 
�;$9� " 

%�E *, 7Q?0"  MH��l    
�; ld� �� 7%#�	��; 4E @A

�`%�8  0  w�e5%  S�, ��, SMd� ����M'  4;   K�M` ��

% IGH��2  �P5�8y  40�5�E  
���*0 	 "Q��9�	� �� c�d0  "

.*' *�%M6 9%��� "���# B(�C �E 87�PVE��     

#�% ���E� �  4E��0 8  4LMN ��"  46�; *,  8Q$5    "%�E�)�7�  

�	�	"   *,  7Q?0  4E8   0���  �� �    	�  ��  
H�  	  SMd�

��:,�M  RCP2.6    	RCP8.5 8  ���;  *5	� �  B$�  �:$E

4; 9*'  E$�P��2  .�$$K%�   4E oME�0    �E ��&E ld�15.4 -  

  	29.3-  ���  4E  *`��$[  9�	� ����"  2040-2020    	

2040-2060 
,% )j0$+ �1  87%��=�� 	2020 .(  

  

 

 

 
1 Motiee 

  

 

 

  

0

5

10

15

20

25

30
��

��
��

��
��

�

�
��

�

�
��

�� �
�

�
��

�

�
�

��

�
��

��

"�
��

 !
�

"�
 #

�

"�
��

��

"�
��

�	

)�%�R �P5�,(��0

١٩٨۵-٢٠١۴ FGDLSSP585 FGDLSSP370

IPSL-SSP370 IPSL-SSP585

0

5

10

15

20

25

30

��&% '� 
%�( )���* '� 
�+

١٩٨۵-٢٠١۴ FGDLSSP370 FGDLSSP585

IPSL-SSP370 IPSL-SSP585

�0� (�%�R �P5�,)

0

10

20

30

40

50

60

��
��

��

��
��

�

�
��

�

�
��

�� �
�

�
��

�

�
��

�

�
��

��

"�
��

 !�

"�
 #

�

"�
��

��

"�
��

�	

 �
��

E
)

�P
0 

�
�$0

(

١٩٨۵-٢٠١۴ FGDLSSP370 FGDLSSP585

IPSL-SSP370 IPSL-SSP585

@,� )8 :( �=0��T  V�.�0�0�/ �����0  ����
�/ &��  

)2025-2050(  �! ��
� �� CPT���  )2014-1985 ( 

) @,�9 :(�=0��T  V�.�0�0�/ �JH�  ����
�/ &��  

)2025-2050 (�! ��
� �� CPT��� )2014-1985(  

) @,�10:( �=0��T  V�.�0�����0 ?��� ��
� ��/ &��  

)2025-2050( ��
� �� CPT�/ �!�� )2014-1985 ( 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                            13 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    31 

 

  

  

  

 

  

4 -  �Y��� /��	  

%  ���2  GH�$8I  *�  �J% �9*"  .�$$�  �1%$/  �)  �E�7�    @A

�	�	"  ' *, 4E$��29�� 8  (��' 7�,%�6 7�P,% �� D1%	� 

9�	� ��"  A�9*:  �Q5�i2050-2025  ,��E  ��M0�    �%�1

  .
,% 4P��R�E��#�% �E    �)	�6 y��P58    S*0CMIP6    �E

9�%���M:eE  i$P�M:$,  9�XPV�%  ��%*���0  "��8   ��

9�	�"    4���1985-20148  S*0 �0���  *' W?�0�� 8  

 4$\' 
$�E�1  "O�E �XPV\�� [��L �E �0� �P0%��� "#�,

90  *5�%� %� *`�� 8  S*0 �|;% ��=��� �0%�� 8  4$\' �� "#�,

�P0%��� ���E8   x�P\V5  
��&5 �� .
,% 9*' �E��#�% m$+L 8  

�E  89*'  w�e5%  �E��#�%  y��P5  bM�e0  U�,%9�%���  "

  S*0  	�   �)	�6IPSL  	  GFDL  40%�%  ��"    *5	�

I$GH�8  .
,%  4P��R  �%�1  9��]P,%  ��M0   �MT:0  4E

9�%� 2�% ����5 U�$G0Q�� ��8    #%  �%Q�% w�5LARS-GW 8  

 U�$G0Q�� �%QE% 7%M:� 4E  ����5 9��]P,%  *'
,% 9  l$(� 4E .

  *5	�  �E��#�%  4=:�%@�5%	�  7���)8  4$\'  *:0#�$5 "#�,

���E-  ��  @�5%	�4LMN  8
,%  #%   S*0  ���E- @�5%	�  

IHECRAS  "%�E  \'$ 4#�,"  �)�7�  '  45�6�	�$�� 2  

  9*'  9��]P,%  9�� 	  ��5  [��L - lN%�0  "%�E  m$�=��,

  [$��� 4E S*0 �e:,��\P�% 	 �e:,%	85/0    	73/0    4E

  .
,%  9*0A  
,� 4$\'  y��P5  4C�R%"#�,  S*0 8    lE�1

9�ME  SM\1  
,%  �j6  2��P�$E  �0%8  �E�  2$$+�  ��  "��

  9��P�% g�]�% @f$, �|;%*Nx�P\V5 ��=��� �X5�$E 	   m$+L

S*0   4$\'  ��  "#�,,%  �Ef$,  7���)  .
 w�e5%  #%  ��

 4$\'���E  "#�,-9�%�  8@�5%	�  "�����E  	  �0�8    ��

 45%#	�  U�$G0"  9�	�9*'  9�\$(�;  S*0  4E  ��A  "�� 8  

2��$' 45�6�	� 7���) �5�0# "�, 	 ���+0  �&P:0 9��

 S�, 4E2050   .
,% 9*' *$(M�  

  7��5 ��$�1%	�*$� "���P0%���  �E��#�%  y��P5�0*��    ��

  M���:,SSP37045O�, K�%�N 4)�� 2$X5�$0 B�%Q�% 88 

 x�\��G� 	 7�V=� S*0 	� �� "%�E  8/0  �P5�,  .
,% �%�R

  "%�E �R*5��E B��; 7%Q$0  S*0 	�IPSL    	GFDL8    4E

  [$���9/2    	4 /41  ��$0  .
,% �P0 �0� �� K%�$$.� 2�% �J%

7%Q$0 4E 45�6�	� 7���) �E� B��; 8@�5%	� �E ���E 	  

0

20

40

60

80

100

120

140

��L� ���T��&  ���! ���T0�

 �
���

&
)

�	*
 �+

#*
(

١٩٨۵-٢٠١۴ FGDLSSP370 FGDLSSP585

IPSL-SSP370 IPSL-SSP585

 @,�)11 :(�=0��T  V�.�0�JH ?���� ��
� ��/ &� � 

)2025-2050( ���
� �� CPT/ �!�� )2014-1985 ( 

 

0

1

2

3

4

��
��

��

��
��

�

�
��

�

�
��

�� �
�

�
��

�

�
�

��

�
��

��

"�
��

 !
�

"�
 #

�

"�
��

��

"�
��

�	

)m3/s(�E�

١٩٨۵-٢٠١۴ FGDL-SSP370 FGDL-SSP585

IPSL-SSP370 IPSL-SSP585

 @,�)12 :(�=0��T  V�.�0 ����4 ��� �����0�� ��
�/  

&�� )2050-2025(   ���
� �� CPT/  �!�� )2014-1985(  

 

0

0/5

1

1/5

2

2/5

3

3/5

4

��L� ���T��&  ���! ���T0�

 �E�(m3/s)

١٩٨۵-٢٠١۴ FGDL-SSP370 FGDL-SSP585
IPSL-SSP370 IPSL-SSP585

 @,�)13 :(�=0��T  V�.�0 ����4 �����JH ��
���/  

&�� )2050-2025(  ���
� �� CPT/  �!�� )2014-1985(  

 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                            14 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    32 

 

15/0    	23/0    S*0 	�  ��  [$���  4E  4$5�J  �E  [+=0�P0

IPSL  	GFDL   .�ME *�%M6  

  ����:,�M  SSP585  �0� 2$X5�$0 B�%Q�%  854/3    	6/1  

�P5�, 	  �%�R    45O�,  �R*5��E  B��;03/52  	51/25 

��$0�P08    4E���$[    S*0 	� U�,% �EIPSL    	GFDL  

K%�$$.� 2�% .
,% 9*' W?�0    B��; 4E �e:057/36  

	  24/28  $0 �� "*`��Q  "�	�	 @�5%	� 7���) /eN 7%

  .*'  *�%M6  7Q?0  4E  B(�C  4E  4)M�  �E  ��  ��+�  "��

40�5�E"Q��    	c��d0 W$d?� ��+�    8*,2$:C  P�%  �� �

7���)  O�,45 8  ��iV  03�  ��  
V='$ 2    @A5O�,4  

<�7�+]: %Q�% %� 4Gj:0�B 0� .*��  

  8��d�  U�$G0  ��K�%�N  4)��  B�%Q�%  2��P�$E8    �E

  ����G023/4    	43/4  �P5�, �%�R8   4E  oME�0  [$���  4E

 K%�$$.� 2���*�*' ���Z #% .
,% 7�PV0# 	 ��&E SMd�

��d�  �R*5��E8    �	*N  B��;  �E74    	54    ��  *`��

  	  7�PV0#46    	36  ��&E  ld�  ��  *`��    U�,%  �E  	

9�%�  S*0 	� "��IPSL    	GFDL8  B$�  .
,% 9*' �:$E

��d� @�5%	� 7���) B��; *0�$� 8K%�$$.� 2�%  %�    #%33/3 

5�J �� [+=0�P0$4  4��� 9�	� ��  4E  64/1    	73/1    [+=0�P0

5�J  ��$4    M���:,  ��SSP585  �&E  .
'%�  *�%M6  9%�

9�	� �� 7�PV0# �� ��d� 7���) a,MP0"    Q$5 4���96/1  

9�	� �� 4; 
,% 4$5�J �E [+=0�P0"    4E ��A25/1    	36/1  

4$5�J  �E  [+=0�P08    S*0  	�  y��P5  U�,%  �E  [$���  4E

IPSL  	GFDL    .
��� *�%M6 B��;  

  2$:q��  �$X��C B��;45���0 �E�"   4�$5 �� @�5%	�

) 2���	�� 7���� �� "�9�	� 4E 
\V5"  ���4(   S��+0 4;  

  B��;50    	36  *`�� "  E� �   �)�7�    7�PV0# SMd� ��

  ��&E  	
,% 8   �  K*'  �E$q$ R* �  03�  B(�C$ 2  5$��#�"  

#�	��;  	  
+:`  8@�'"  :;�,$2  ��  9�	�  �� "  �A �  

�	Q�%  *�%M6.  6< 4; %�C$9�  ' *, 7Q?0 2v�j0$��2  

9��8  03� �MT:0 4E$2  5$#�  EA �  :;�, 45�PVE��$82  4E    @�5%	�

  #% l`�N  c�E @	<	  45�6�	� ��	A /eN8  9#�E ��"   �5�0#  

 	 7�PV0# �6%	%4��0 	�" ��&E S	%  .
,% 4PVE%	  

�� ���7�8  \' 
,% �;< 4E w#O $ 4#�,"  #�% 	�E��  ����h 

9*'8  QR�5��  +j1 w*� �E$
��"  �*+P0"  \' 4��) #%$ 4  

#�,"  �� S*0"  GCMs%�� 8�*:  ��G0Q$U�  ��5��  ��0A" 8  

%�L  @�?P5%�[    S*0IHECRAS  :q��  	$2  ;$]$ 
 

�,"  5�0#�  9�%��� "  �%*���0�  %�E�:E  .
,%  9%����2    �E

  9�MT:0*:C  4E  4)M�7�ME  %�2  *,8  03�  ��$2  5 $#�  EA �  

:;�,$2  ,  S�P:;  	$8@f  GH� $I  E$�P�8  �P,%�  �� " 

1*�$I  �P5�y  #�%�E��  :q��  	  �L�N$2  ,��E�  .�$$ K%�  

5%	%���  ���%*6� bM1	 K*' 	"  ,$l  %�E"  9�	�"��  �A �  

 � 4Gj:0 ��$��&:� 0� .�M' 

 E4��0  

  

1- Abbasian, M., Moghim, S. & Abrishamchi, A. (2019) 

Performance of the general circulation models in 

simulating temperature and precipitation over Iran. 

Theor Appl Climatology, 135, 1465–1483.  

2- Aghabeigi, N., Esmali Uodi, A., Mostafazade, R., & 

Golshan, M. The effects of climate change on 

runoff using IHECRAS   hydrologic model in some 

of watersheds, Ardabil province. Irrigation & 

Water Engineering. 178-189. [in Persian] 

3- Ahmadi, M., Motamed Vaziri, B., Ahmadi, H., 

Moeeni, A., & Zahtabian, G. (2018). Assessment of 

climate change effect on extreme flow of KAN 

watershed. Water and Soil Resources Conservation. 

101-119 (in Persian) 

4- Azizi G, S. T. (2015). Evaluating and comparing of 

projected rainfall data for using in Iran. Natural 

Geographic Research, 48 (33-49). 

5- Chen C, K. A. (2019). Hydrological responses to 

climate change using downscaled GCM data on a 

watershed scale. Journal of Water and Climate 

Change, 10(1), 63-77. 

6- Chen FW, L. C. (2012). Estimation of the spatial 

rainfall distribution using inverse distance weighting 

(IDW) in the middle of Taiwan. Paddy Water 

Environ, 209-222. 

7- Crook, B. A. (2005). IHECRAS User Guide. 

Technical Report. Canberra: School of Resources, 

Environment and Society, the Australian National 

University. 

8- Flower H.J., a. R. (2007). Beyond the downscaling 

comparison study. International Journal of 

Climatology, 27, 1543-1545. 

9- Fowler HJ, B. S. (2007). linking climate change 

modelling to impact studies: recent advances in 

downscaling techniques for hydrological modelling. 

Int J Climatology, 27:1547-1578. 

10- Hasani, M., Niksokhan, M., Ardestani, M., & 

Mousavi Janbesarayi, S., (2022). Evaluating the 

effects of climate change on urban runoff based on 

CMIP6 models (case study: district 10 of Tehran 

municipality). Water & Soil Management & 

Modeling. [in Persian] 

11- Heydari Tashe Kaboud, Sh., Ardestani, M., & 

Mousavi Janbe Sarayi, S. (2019). Prospect of 

precipitation changes in the Northwest of Iran using 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                            15 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    33 

 

atmospheric general circulation models under 

climate scenarios. Journal of Geography & 

Environmental Hazard. No.29. 133-151. [in 

Persian] 

12- Hong J, J. K. (2021). Future Projections and 

Uncertainty Assessment of Precipitation Extremes in 

Iran from the CMIP6 Ensemble. Atmosphere. 

13- Hood, M. (2011). Increased flooding driven by 

climate change. African Network of Environmental 

Journal (ANEJ). 

14- Iranshahi, M., Ebrahimi, B., Yousefi, H., & Moridi, 

A. (2022). Investigating the effects of climate 

change on temperature and precipitation using 

neural network and CMIP6 (case study: Aleshtar 

and Khorramamd Stations). Journal of Water and 

Irrigation Management, (4)12, 821-845. [in 

Persian] 

15- IPCC. (2014). Synthesis Report. Contribution of 

working groups I. II and III to the fifth assessment 

report of the intergovernmental panel on climate 

change. 151(10,1017). 

16- Jakeman, A. J., & Hornberger, G. M. (1993). How 

Much Complexity Is Warranted in a Rainfall–Runoff 

Model? Water Resources Research, 29(8), 2637–

2649. https://doi.org/10.1029/93WR00877 

17- Kazemi, R., & Khazaei, M. R. (2022). Prediction of 

future climate change in Tehran and Yazd under 

RCPs scenarios and using LARS-WG model. Journal 

of Environmental Science and Technology, 24(6) .  

18- Li J, M. C. (2021). Evaluation of CMIP6 global 

climate models for simulating land surface energy 

and water fluxes during 1979-2014. Advances in 

modeling earth Systems, 13(6):1-32. 

19- Ma Z, S. P. (2022). the characteristics and 

evaluation of future droughts across china through 

the CMIP6 multi-model ensemble. Remote Sensing, 

14(5):1-23.  
20- Madakumbura, G. K. (2019). Event-to-event 

intensification of the hydrologic cycle from 1.5 C 

to a 2 C warmer world. Scientific Reports, 9,1-7. 

21- McGuire, A. D., Sitch, S., Clein, J. S., Dargaville, 

R., Esser, G., Foley, J., ... and Wittenberg, U. (2001). 

Carbon balance of the terrestrial biosphere in the 

twentieth century: Analyses of CO2, climate and land 

use effects with four process‐based ecosystem 

models. Global biogeochemical cycles, 15(1), 183-

206. 

22- Mirshkaran, Y., Kakapour, V., & Zarei, A. (2022). 

Evaluation of the impact of climate change on 

precipitation and temperature using AR4 models: 

Case study of Qarasoo watershed, Kermanshah. 

Climate Change Research Journal, 2(8), 23–34. [in 

Persian] 

23- Motiee, H., Shirkhodaei, F., Motiee, A., (2020). 

Impact of Climate Change on Kharkheh Basin and 

Reservoir Dam Inflow with Using CMIP5-RCP 

Scenarios. Journal of Dam and Hydroelectric 

Power Plant. No 25.31-59. [in Persian] 

24- Niroumandfar, F., Zaherinia M., Yazarloo B., 

(2017). Investigating the effect of climate change 

on river flow using HBV-light rainfall-runoff 

model; case study MohamadAbad watershed, 

Golestan. 28(7):152-163. [in Persian] 

25- O'Neil B C, K. E.-B. (2017). The roads ahead: 
Narratives for shared socioeconomic pathways 
describing world futures in the 21st century. Global 
Environmental Change, 42:169-180. 

26- Padron, R. G. (2020). Observed change in dry-

season water availability attributed to human-

induced climate change. Nature, 13,477-481. 

27- Pedersen, J. V. (2022). IPCC emission scenarios: 

How did critiques affect their quality and relevance 

1990-2022. Global Environmental Change. 

28- Razzaghian, H., Shahedi K., Habibnejad Roshan, 

M., (2015). Evaluation of the climate change effect 

on Babol-rood watershed runoff using IHECRAS 

model. (26)7: 159-172 . [in Persian] 

29- Rogeli J, P. A. (2018). Scenarios towards limiting 

global mean temperature increase below 1.4 C. 

Nature Climate Change, 8(4) 325-332. 

30- Sarabi, M., Dastorani, T. M., & Zarrin, A. (2020). 

Investigating impact of future climate change on 

temperature and precipitation: Case study of Dam 

Torogh watershed, Mashhad. Journal of 

Meteorology and Atmospheric Science, 3(1). [in 

Persian]. 

31- Satoh Y, Y. K. (2022). The Timing og 

Unprecedented Hydrological Drought under 

Climate Change. Nature Communications. 

32- Semenov M.A, B. E. (2002). LARS-WG A 

stochastic weather generator for use in climate 

impact studies. UK: User Man Herts’ 

33- Semenov MA, B. E. (1997). Use of a stochastic 

weather generation in the development of climate 

change scenarios. Climate Change, 35(4):397-414. 

34- Semenov MA, B. R. (1998). Comparison of the 

WGEN and Lars-WG stochastic weather 

generators for diverse climates. Clim Res, 10:95-

107. 

35- Sherafati A, P. E. (2020). A strategy to assess the 

uncertainty of a climate change impact on extreme 

hydrological events in the semi-arid Dehbar 

catchment in Iran. Theoretical and Applied 

Climatology, 139(1), 389-402. 

36- Silakhori, E. D. (2022). to assess the impacts of 

climate change on runoff in Golestan Province, 

Iran. Natural Hazard, 1-20. 

37- Sunyer M A, H. Y. (2015). Inter-comparison of 

statistical downscaling methods for projection of 

extreme precipitation in Europe. Hydrology and 

Earth System Sciences, 19(4):1827-1847. 

38- Taylor, K. (2001). summarizing multiple aspects of 

model performance in a single diagram, Journal of. 

Atmosphere, 106 (7): 7183-7192. 

39- Trambadia N K, A. N. (2015). IHECRAS Rainfall-

Runoff Model: A Review Paper. International 

Journal fo Scientific Research & Development 

(IJSRD), (3) 56-59. 

40- Wilby RL, D. C. (2002). SDSM- a decision support 

tool for the assessment of regional climate change 

impacts. Environ Model Soft, 17:147-159. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                            16 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


 g�E 9�R	�$5 	 *, ���� 4���5�EA  7%��%/  P�� 	 �, 9���' / /��#%	� S�,/   ..............................................................    34 

 

41- Xue, J., & Gui, D. (2015). Linear and nonlinear 

characteristics of the runoff response to regional 

climate factors in the Qira River basin, Xinjiang, 

Northwest China. PeerJ-Life & Environment. 

42- Zamani Y, H. M. (2020). A comparison of CMIP6 

and CMIP5 projections for precipitation. 

Theoretical and Applied Climatology. 

43- Zareian, M. J., Seraj Ebrahimi, R., & Dehban, H. 

(2024). Investigating the impact of climate change 

on extreme temperature and precipitation in the 

Sefidrood Basin based on CMIP6 models. Journal 

of Water and Soil Science, 28(3),  Isfahan 

University of Technology. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l.h
yd

ro
po

w
er

.o
rg

.ir
 o

n 
20

26
-0

2-
17

 ]
 

                            17 / 18

https://journal.hydropower.org.ir/article-1-533-fa.html


  

��� ��� ��	
��� 
 
� ���� ����� ����� 

  ��������
�/    ��������� 
 ��  /    ���!1404 

Journal of Iranian Dam and Hydroelectric Power Plant 

12th Year/ No. 38/ December 2025 

 

Received: 2023/08/20                                                                                        Accepted: 2024/11/17  
 

Evaluating the Effect of Climate Change on Surface Runoff with the 
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Khorasan Province) 
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Abstract 

 

Climate change significantly impacts river flows that supply water storage in dam reservoirs, 

posing challenges to water resources management. In this research, the effect of climate 

change on the runoff flow of the upstream basin for Shirin Dareh Dam in North Khorasan 

province has been evaluated with the approach of the latest scenarios of the IPCC.  For this 

purpose, two CMIP6 models of IPSL and GFDL were selected with scenarios SSP370 and 

SSP585. Comparing the 2025-2050 projections with the 1985-2014 baseline, determined 

that the average annual temperature is expected to rise by 0.8 (?�) in the SSP370 scenario 

and 1.6 to 3.5 (?�) in the SSP585 scenario.  Concurrently, average annual precipitation will 

decline by 40 mm and 54 mm in SSP370 and SSP585, respectively. Runoff flow simulated 

by the IHECRAS model is predicted to decrease by 0.16 and 0.23 (m^3∕s) in the SSP370 

scenario based on IPSL and GFDL data. The SSP585 scenario shows a more severe 

reduction, with a maximum decline of 0.79 (m^3∕s), equating to a 36/7% decrease in current 

total average flow. If this scenario happens, the sustainable water supply for stakeholders 

will face serious challenges, that requires a review in the management of consumption and 

allocation. 
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