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  �M*� 1995-1976  �2005-1996 

 . ����@�
	
 �*� jn+� X@k��  /	 -D�  ���;J� ���. ��* 0"G )�+D �2	�*��@.  ���'� k��X@ ��� 0�$ U��z'*�
	
  �M*� 

 /	 9��.^� �	�"	 LARS-WG9 =�@ �Hadcm3  ��*+����� 0\2A1B ,A2, B1     ���M@/ �/�M. �MY2041- 2022  �
�C�M�	  ��M� 

0�	.  � �.��/�	 ��[��	� E� @ E� �Y =�@ o�+2 �
	
 ��W+2��E� �/��    �M�W+2 �M��
	
  �M*�   �M����	+* EM*
  �M*�    )�+MD ��M��R

0"G.LARS-WG ��� L�A@ /	 2U� =�@ �*� �W+@ �
	
 �*� �"
�N2 Sb� 	+* 0�	  EM�  �	M.  �M�W+2  �
�MX@  �9��M.  �J.�M2 

                                                             

1- Inter-Governmental Panel on Climate Change 
2- Statistical Downscaling model 
3-Wilby 
4-Canadian Earth System Model 
5-Coupled Model Intercoparision Project 5 
6-National Center for Environmental Prediction 
7-Representative Concentration Pathways 
8-Marengo 
9- Long Ashton Research Station Weather Generator 
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�
 U�	 J*�]; 0�( E. 
��'( Q+�a@ �R  �	.��E� �/�� �
	
 �*� 9��. �
 E?��X@ �. =�@ �*� !�
 0�	. �
 =�@ k�h )�� 

J*�� � J�	�"	 9��. 0�?� E. ���
 �E��; �'� @� ���..  �	.�
	
 �*�  /	 E��; ���
�
	
 �*�   EM�	/�� 9��M. ���.��
 	 ��!�M?�  ��M* 

���?n+�. � ���?�� ����	 �����	+* )2015-1986 (�
�C��	 ��� 0�	 . �+�����A1B  �	�	
� �MG]�  ��M*     E��M��. ��
�MN��	 �M��

 �
 0�A'$ ������ ��  S�� ��� ���*�� ���� �R /	 �; �U" ��R� ��* U�+��  �+�����A2   ���M�$ 0�A'$ S�� ��� �	�	


 o�	� �. +?'* � U!'*�� 
�N��	EXa�@ 	�  ���$ �	� �
�   �+����M�B1       ��M�$ `aM� �
 0M�A'$ �M�	!'* )�MNK�@ �	�	


@� ���. ) ��	���'* � L�	1390 :949.(  E. E$+2 �.�
	
 �*� ��E� �/��      Mb�  |M�X\2 �
 �+M$ �M�@ �Y�K@ ���n M��.
�+@� 

E�"G�	� 0�	)=��$2.(  
G�6�)2( .8�� �F� 5C���� �� 1�60 N�O� K	�"	 �	
��� ��� ) -�6�%�1392 :9(.  

!��G6� 1
;� , ����$�	 ��F��  

;J� ���. qF�� �*�        A@ �J*�]M; UM�	 �
 EM� 
�	
 
+M$�  =�M@ 
M��'( -M��\2 � �.��/�	 0�$ �C��K@ �
��'(�  ��M*��

 )�A.@ ��:[@ U�!���@�aF2(RMSE)�aF )�A.@ U�!���@�3(MAE)U��A2 V�b �(R2)  ��� E.E�"G ��� 0�	.  

1- )�A.@ ��:[@ �aF U�!���@ :���� ���*
  =�@ ��aF �	��@@� ���.  �	�X@ U���. E��R �*   CMD M.	.  M@�  �M��.   |M�Y /	 �

 E���\@ �/ Ea.	�@� ��+�.  

 Ea.	�)1(  

���� = √
∑�				�

  _+" o.	�� �
At  ��2	�*��@ �#�@Ft  �
�X@��E� �/�� ���  �n  
	�A2�
	
 �* @� ���..  

2- A2 V�bU�� : j� .	. �R �	�X@ U���.@� ���..  Ea.	�)2 ( ���� 	� �R E���\@ �+\�@� �*
.  

    Ea.	�)2(  

                                                             

10- Semenov 
1- Root Mean Square Error 
2- Mean Absolute Error 

 �	
������  ��R 8��  

  

=�?��F  

  

0�$ E���\@ �W�?��F /	 qF�� SPI �
�C��	 ��.  �. �
�C��	 /	 �
	
 �*� 9��. E��*�@ |�Y Ea.	� )1 (�	��@ �R  E���\@@� 

G. 

�
 U�	 Ea.	� �
�X@ 2 � 2h�. E. �	+�( �W��2 ���?. ���� � �
�X@ 2- � �'� E. �	+�( �W�?��F ���?. ���� �
 E�"GH�  ���

0�	. �
 U�	 J*�]; /	  SPI  � E�h��6  E*�@ �
�C��	@� 
+�  . Ea.	�)1(  

�=	q!L	\�	 /	 ���A@ �
	
 �*� i U�@	 ��!�?�	�  = ����
�X@ �G����. �	.i  U�@	 ��!�?�	 � k U�@	 ��*��@��̅=  o�+�@ 

�G����.  ��!�?�	i ^	.  

9��. �*�  

 � ����  

 ��   

9��. ���� � ��  . k��	 9�� E����R  �. � ��D�
 /	 �
�C��	�
	
 �*� E�	/�� 9��.  m	K��	@� ��+� .	 �
U� 9�� �	.  *

j� /	 	��!�?� ��*  EXa�@EAW�a@
�+@ �
�X@ E����R 9��.  k��	 . ��  � ����5/0  �10 E�h�� o�+�@ �
�X@ /	 �D�
R ��!�?�	 �

 U�A2@� 

G.  

�	���K�  /	 �
	
 �*� -�	�  ��@
 E�	/�� ��@ �*� �@�2���	 �
�C��	 @� 
+� � ��@
 CD E$�
 � �'� �
 E�"G H� ��� 0�	.  

  

���@G m	+@	  

 /	�
	
 �*�  EXa�@ ��!�?�	 �	. E�	/�� ��@
 s�	� EAW�a@
�+@   �
�C��	@� 
+� k��	 . x�A2 ��@/�� ����	+* ������$ 

2�+D�
� E�  �	.5 /�� �W	+�@ ��@
 s�	�  �
 j� ���!�?�	5 E$�
 ����� 
	G 2h�. /	 �	��@ )�@/	�
 ��@
 s�	�  �R ��@ 
+. 

E. �	+�( j� m+@ ���@G ��\W ��
G )�U'���G2000 �	���'*+z�"�2002 :7 .(�	. JK. U�	 /	 �|�X\2 �
	
 �*� ���
 ^G 

=�� )-���R �2 ���	( �
�C��	
�+@ E�"G�	� 0�	.  
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 �*�  ��2	�*��@�̅  o�+�@�
	
 �*� 

 � �2	�*��@n  
	�A2 .	.�
	
 �* @� ���..  

3 - �aF )�A.@ U�!���@ : Ea.	� /	 �R E���\@ 0�$)3 ( �
�C��	@� 
+�  E�@� ��	+2  �2 �W�( 
��'( �
 CD /	.� 0����  ��#2

���.  

 Ea.	�)3(    

���=(∑_(�=1)^�〖(��−��)〗^2 )/� 
 _+" o.	�� �
At ��2	�*��@ �#�@Ft   � ��� �/�� E��� �
�X@n  
	�A2�
	
 �* @� ���..  

 EAW�a@ U�	 �
E. �+H�@  
��'( 0�
 � ��	��� �.��/�	=�@ �*� CanESM2 � Hadcm3 �
��E�  �/�M� �
	
  �M*�    �
�MX@ �M'���	

 �$�F /	 -D� =�@ �*  E��; ���
 �
)2005-1976  �215-1986 (        ���M@R qF�M� EM� /	 �
�C�M�	 �M. ��M��@ �2	�*�M�@ �
�X@ �.

 �MMaF U�!��MM�@ )�MMA.@ ��:MM[@(RMSE)�MMaF )�MMA.@ U�!��MM�@ � (MAE)  U�MM�A2 V�MMb �(R2)  �MM��"G �	MM� �.�MM�/�	 
�+MM@

)=��$3 .(�aF U�!���@ )�A.@ ��:[@ ���@R qF�� /	 -D�  }����  (RMSE)���� ���*
  ����?� 0�
 �
 =�@ �h�.��E�  �/�M� 

 9��. � E����. ��@
 �E��'� ��@
@� ���. . �=�@ E� 0�	 0�A�	� U�	 U��@ �+�:@ qF�� U��z'*�
	
 �*�   	� �M@
 E����. � E��'�

 ����. 0�
 �.��E� �/�� 0�	 �
� . �aF )�A.@ U�!���@ qF�� /	 -D�  }����(MAE)  =�@ E� 
	
 ���� ����
�C��	  ��M�  �


��E� �/�� �
	
 �*� 
�	
 �����@ ��	��� �'���	 .    U�M�A2 V�Mb /	 -MD�  �
�X@ U��z'*(R2)       U�M. ��M���@ �!�M?�'* !��M�. �M��

 �'���	 �
�X@)E. ��]� �
	
 �*� �@
 ( � �2	�*��@��E� �/�� ���  =�@ o�+2@� ����. )=��$3.( ���2 E�X� �* /	 ^�  �	�M"	 Gis   �M. �

�@ /	 �
�C��	 t��[�� 9�� E. �.����^�[�	 E�"G 0�	.  
 G�6�)3.(  $	 31�%*�	 �� G6� 1
;� , ����$�	3���� �F� �M��	� )(SDSM- LARS.WG 

R2 RMSE MSE 
�?*�  �����	�F 3�A*H�	  

88/0 2/3 99/17 E��'� ��@
    

-.	/  

  

85/0 6/3 6/18 E����. ��@
  

73/0 3/4 4/22 9��. 

78/0 2/4 4/23  ��@
E��'�  
  

�	�*	/ 
84/0 3/3 20 E����. ��@
 

72/0 4/2 1/3 9��. 

86/0 4/4 9/19 E��'� ��@
  
  

9�F 
87/0 2/4 9/18 E����. ��@
 

71/0 7/3 2/16 9��. 

79/0 3/5 8/25 E��'� ��@
  
  

�	�	� 
88/0 9/4 9/24 E����. ��@
 

73/0 8/3 4/14 9��. 

85/0 2/4 3/17 E��'� ��@
  
  

���	�	  
84/0 6/4 1/32 E����. ��@
 

76/0 4/5 4/11 9��. 

78/0 3 4/9 E��'� ��@
  
  

���.�n 
78/0 2/3 6/10 E����. ��@
 

67/0 5/4 4/20 9��. 
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  �M*�  9��M.  EM��*�@  |M�Y   EMa.	�)1 ( �	�M�@ �R 

0�	 ���
G E���\@. �
 U�	 Ea.	� �
�X@ 2 � 2h�. E. �	+�( �W��2 ���?. ���� �  �
�MX@ 2- �  M�'�  EM.  �	+M�(  �W�M?��F  ���M?. 

���� �
 E�"GH�  0�	 ���) =��$4(.  
G�6�)4 .(57C� 6���  NS�� U��	 
� �:�H;OSSPI ) -�;H�1�� � ��D��2011 :305.( 

SPI   57C��:�H;OS  

≥ 2      ���� ���?. �W��2  

99/1- 5/1 ���� �W��2 

49/1-1 o�+�@ �W��2 

 99 +/ �299./-    =�@� 0�Ab�  

1-  �249/1- o�+�@ �W�?��F  

5/1-  �299/1-   ���� �W�?��F  

-2 ≤  ���� ���?. �W�?��F  

�
 b�  J*�]; /	 SPI  �����	 �+����� E� 0\2 E�h��A1B ,A2, B1 �Y  ���@/ �/�.2041-2022 �
�C��	  ��M�  0M�	 .  �M.

  EM. E$+2 �+����M�A1B       ���M�	 �M�@ �
 �W�M?��F 
	�MF� U��M��.      
	
 �M*	+F p� �	�M*	/ � �M��	�	 �9�MF �
��M\@ �
 � 

)-��2 .(  �
 U�	�
 �W�?��F 
	�F� U��'� E� 0�	 �W� 
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 �
��\@ ����.�n �W�'� |Y��@ ��	�	���� =�'�   ���M?* oM�+�@ o�	� �	�	
 -.	/ �.I Q+�$ |Y��@ � �	�*	/ )  -�M�2.(   �M.

 �+����� E. E$+2A2 ��U�2��  ����; � 
	
 �*	+F p� �	�*	/ � �	�	� �
��\@ �
 �W�?��F AMbx�  U�M2    �W�M?��F ��M��;

�	 �.+�$ E'�� � ���.�n �

��"	 �*	+F _�C2	 ���	 )-��2(  ��
��\@ �*� -.	/ � o�	� �	�	
 ���	�	 � o�+�@ ���?* �W+'A@ .

 �$�F k��	 .�+�����B1  �.I |Y��@ � ���	�	 ������ �
��\@ �
 �W�?��F ����; 
	�F� U����.������  �M*�   9�MF

 ���	�	 � ��*��@@� 

G.  
  

  
 �;�)2 .( X�R	
Y  ������� ��� 5"Z�� �:�H;OSA1B )��	� � �( -A2 )[\ � � ()2041 -2022.(  
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8��� �F� �60 � 6�6�  

9��. ���� � ��  . k��	 9�� E����R  /	 �
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�?G 	�  /	 |Y��@��.
�+@�  o�+�@ o�	� �	�	
9��. �*�  
+M. ��*	+F ��  .     �+����M� EM. EM$+2 �M.

A2 ���� U�29��. �*�    � 9�MF ���M��� � 
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