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1���3  ��.$" 211���
  !" �� ;1  

1-  ������� �!C(#��% �1L���� �!(�� :�B,0 1<(� !�"���������  
 

!��67  

���@; \��Z� C� K9�G(:, !�6���) ��>�� (� ��Z ��, # \L9 ��� +% �31���; _��H� !191< �, 4,�53 �/0 �!C(#��% !k��� # 
!��<��% +<�� 1<�, . �155% .��23 :9( &13 C� ���I�� �, \��Z� ���@; ��(�, +, #( $�D $�#iDBCM2 �HADCM3  # 

CGMR !���9(�5� �J; .(EB1  # A1B �3�C���D .���� !(�30 �9��� .��23 :9( �67 =�2J; K9� (� �3��� O��G &13 !��
 �7 HADCM3 �BCM2 #CGMR  &13 C�LARS-WGS 1< ���I�� .18, C� 4�7!(#0 ����!�� +��C#( �O(�, �$,�; +5���, # 

+5��% !�3����>9� l�D�5�� !��, v155� �(#�  +9�D1989 -2008 # ���30 ���% !�6�9�- �!�#(# &13 !��, �(#� +9�D ��7� 1< .
�&13 �,�9C(� �, ���I�� C� �(�30!�� S9�W K��8;R2)(� K�����3 _�8,�3  �cP(RMSE) $� S9�W #-  M��L;��)NSE(  _(�V

�-�G .��>]�� (� ���� !�� �O(�, !�3� NZ�1' # !�3� �j%�1' K�, ���� !�� �(#� +9�D (� !�6��� 1969 – 2008 # �(#� $�D 
�5�, �1< (� &�� !�� 2011 – 2030 �1���3 1<. ���� !(�30 �m��� .��23:9( C� ���I�� �, q~� &13 !��HADCM3 �

CGMR  # 2BCM  !���9(�5� �J;B1  #A1B  �(#� (�2011- 2030  $9�:-� �, ��% (�* +, ���>9� K9� +% 19��G YB�3
��, 1���P #( +,#( O(�, $��% # �3� ��9C.  

'��9) :�.9):���@; �\��Z� ���% .��23 :9( � &13LARS-WGS ����>9� l�D�5�� v155�  

 
 

  ���=� :  
 !��C�G $9�:-� N��� +, �;1�� +% ��� !� �1�r�D \>�� \��Z��3 ���@; &�' (� !� +��B�G1<�, . \��Z� ���@; �H� K9��63

�191D �, !(�?G��H�; 1���P 4Z�3 �, !�3�� # �9�3�G v��3� ����>L�P ����; �N�� ���-�* ��r�� ����Z� # !�7 !1' !��

��,IPCC)  �2007 .(�3 +% ��� \L9 # ��, ��Z (� ��>�� !�6���) K9�G(:, C� \��Z� ���@;H� 1���; �/0 4,�53 �, !191< _��

 1<�, +<�� !��<��% # !k��� �!C(#��%)Hashmi �2009( .��% !�3� _����@; f9��< +, +7�; �, �0 $9�:-� +, #( 1�#( # K�3C !

�3 +P�5< \��Z� ���@; ���5� +, ��67 ����� (� �9��� # /0 ��<)Hashmi �2010( .(� &�' �W�' \��Z� !��, ����5< ��(�, 

_��H� ���@; �\��Z� +, +�]<!C�� !����@3 ����Z� �, ���I�� C� !�6�13 O��G �3��� �7-�3 ������Z� 1�C���D)Barrow  # 

(2005Yu  .\>�� �, \��Z� ���@; +9191D _��H� ��(�, �67 (�:,� K9�;�]83 !C�� +�]< ����Z� !����@3 C� ���I�� �M�B3 !��

< �I7 �3��� O��G &13 f��; �1<!�7 �1 - ��� ������Z�)Johnson ��(�L�� #2006 .(C� �9�"�0+% !��7� K9� &13�� !��, 

�(#� ���3C ��E�* _13 153C��� �Z# ��9C # ����!�� !E�, OC���D ���� !��, ���) �1< �, K9� NL�3 ���� �9�69C�� C� +��7 

$��% l�LI; �9� - # w?' �P�, !��1590�- C� �L9:�- # �L�3�59��3�; (� .��23 ��P 19�, _(�V ���G .K9� ���� �69C�� ���, 

$9�:-� !�cP &13 O��G !�� �3��� �7 # K�5r�� S7�3 C#�, �cP (� �6�5�]��D # �,��<C(� \��Z� �;0 ��% K�3C �3��<.  !��,
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�7#�P �NL�3 K9� 4-( !�6�13 O��G �3��� �7 +, #� O#( !(�30 # �L�3�59� :9( .��23 �3 1��<)���m�,�, # �I"� �l��1389 .(

 �+5��% !�3� �O(�, +��C#( �9��23 1���; !��, +% 1<�, �3 ��� 4W# �-��A; !�� ���� 1��3 !�� &13 K9�;(�6�3 C� �L9 .(E &13

��; ��% (�* +, # �#( �3 (�L, �159� # +9�D \��Z� f9��< �J; ����>9� l9 (� �,�-� ���� �9 $,�; �+5���, !�3� &13 f��; ���� 1�

LARS – WG C� 15;(�]� +% ���G �3 _(�V +�'�3 +� (� : ���5<��� !�� ���� 1���; # �� ���� �,�9C(� ��� ���� ���% ��]���%

�;� �(#� !��,) . ���(�L�� # w�<�1391 .( ��(�L�� # ��#� \9�3)1392( (� ��; :�B,0 +W�' ����Z� !�� YP�< ��(�, +, �

 ���>�G ���� &13 ��,(�% �, �\��Z� ���@; f9��< (�LARS – WG 15P���D . &13 (� +% ��� K9� C� �%�' a9��HADCM3 

 !���9(�5� �J;A2  #A1B  !�6��� (� �;� �(#� �5�, $�D �,)2046 -2065( �9(�5� �J; �3� K�����3 �A2�2.68   ���� +7(�

 !�9(�5� �J; # ���GA1B �2.63  �9 1���P $9�:-� +7(��- . !�9(�5� (� :�� O(�, ��:�3A2 �16  !�9(�5� (� # 1V(�A1B �2 

�<�� 1���P $9�:-� 1V(� . ��(�L�� # w�<�)1390( �7 �3��� O��G &13 !�� ���� �, �HADCM3  !�9(�5� +� �J; �

A1B �A2  #B1   �(#� !��,2035 -2011  ���� �,�-� ���� # +5���, !�3� �+5��% !�3� �O(�, ��A- _����@; ��(�, +,

15P���D !�W( �����P . (� +% \7 �,�; !�5j��  +, ���� !���6< X��; (� (�6, # ��>3C �:�9�D NA- +� (� +% ��� K���� a9��

�� :�9�D (� +% ��<�% :�� # (�%?3 NA- +� �� ^�,�3 �G1�(�, ��:�3 K9���, ��-�9 1���P $9�:-� O(�, �15<�, �3 ����% 1�#( !�(

1<�, �3 qP�� ���>9� +, =�83 �� K9��% # ��)�Z �6< +, . S��n (� (�%?3 !�9(�5� +� �� =]* # &�A- +�� (� +5��% !�3�

 ��� ��9�:-� 1�#( !�(�� �6����6<)�, :�9�D NA- (� qP�� ����6< :",  !�9(�5� !�5]3A1B .( !�6��� (�:�� �3� �, +c,�( (�

2035 – 2011  �3 $��% �,�-� _���� ��:�3 # $9�:-� !�W( �����P ���� +5���, !�3�1,�9 . f9��< a9�� K9� =]* K9��,�5,

(� !�W( K�����P ���� ����Z�20 �<�� 1���P ��8- f9��< �, ���>J3 _#�I; �159� &�� .�I�� �C#�3� !�� &13 T���� C� ��

15��3 !(�3� �9��� .��23:9(:LARS – WG �SDSM  #CLIMGEN  ��67 C� !��9C =*�53 (� \��Z� (�-( !C�� &13 !��,

���  �1< ���I�� . ��(�L�� # ��1�J3)1393( ���� !�)C#1��(�, :�B,� +W�' /��#( _����@; 1�#( �, \��Z� ���@; �H� ��(�, +, �

 �,�n ��"9�,(t�15P���D �7 �3��� $P�) !�� &13 (� ���I�� �, . �;� �(#� (� +��P�#( ��1,� K�����3 +% ��, K9� C� �%�' a9��

 �7#�P /���#( K�����3 ��>3C # :�9�D !�� NA- (� +% �;(�V (� �1,�9 �3 $��% +9�D �(#� +, �]>� ��>,�; # (�6, !�� NA- (�

1< 1���P ���, +9�D �(#� +, �]>�.�1< 1���P ���, �;� �(#� (� /���#( \"' N% ( . �, \��Z� ���@; ��(�, +, #( $�D $�#iD

 �155% .��23 :9( &13 C� ���I��BCM2 �HADCM3  # CGMR !���9(�5� �J; .(EB1  # A1B �3�C���D .  

  

�> �	
 	 " +�  

���?�@� �=@��:  

�3 �����% ���� =�2J; K9� (� +8��c3 �(�3 +2c531<�,  NL< (� ���9� (��%(� �0 ��8Z�3 +%1 ��� �1< ���� ���� .���� 

�����% �L9 C� ���� !�� ���9� ��� +% (� /�n (��% 4Z�# �1< ��� .�'�>3 K9� ���� 29٬137 �3���% 4,�3 &��83 7/1٪ 

�'�>3 N% (��% ���9� ��� .C� �����% ���� &��< +, ���� !�� ��"9�,(t0 �,�n # ���"�C C� /�57 +, ���� ������3�% C� o�< 

+, ���� !�� ��1�� # ��"�C # C� o�< +, (��% o��� �#1J3 ��� .K9� ���� !�(�� 9 �����6< 23 ��6< 26 $B, # 83 ��>�� 

�3 1<�, .�+��, �(�"�, �:2� �v155� ��(1���9� ���(��3�% ��#�Z ���9�3 # ��,0#�� C� K9��63 !���6< ���� �����% 15>�. ���� 
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�����% +, ��%(�* �J; ��H�; #� ��9�7 �1�� !��� X�G # ��� (��Z �(�� # \��Z� !�� ���G���G �( +, ��7# �3 �(#0 .K9���, ��:�3 

O(�, !�7 (� +�'�� �,�n ���� )!���6< +��, # ���9�3 (�#1' 800 ���3 �3 (� &�� # K9��% ��:�3 �G1�(�, �0 (� +�'�� �Z�< 

�#1' 400 ���3 �3 (� &�� ���. ���>9� v155� (� =�2J; K9� (� �1< ��(�, ���>9� ���5� +, }�� �9��-��@7 35.20 # &�* 

�9��-��@747.00 # (� T�I;(� 1373.4 C� bc� �9(� (��Z +-�G ���.  

  
 �6�)1 :("�D	�� E��$�/� 1�6� *��3+�  

��=F� �	
:  

 .��23 :9( �67 =�2J; K9� (����� !(�30 �9��� �7 �3��� O��G &13 !�� HADCM3 &13 C� �LARS-WGS  C� �L9 +%

&13 K9�;(�6�3���� 1��3 !���3 ��� 4W# �-��A; !�� !���9(�5� �J; 1<�,B1  #A1B ��� �1< ���I�� . 1���; !��, &13 K9�
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(� �,�-0 ���� �9 $,�; # +5���, !�3� �+5��% !�3� �O(�, +��C#( �9��23 �3 (�% +, �1590 # +9�D \��Z� f9��< �J; ��L>9� l9�#( .

&#17(�1  &13 _��V�APHADCM3 ��� �1< ���� ���� \��Z� ���@; !�9(�5� +� #.  

!
�.� N	�D1- T2�	 +D �+.< �"�T N�� '�>HADCM3 ��93  ����� '�>+�
��$ 	  

  

+���# +, ���� 1���; ��% (�* +, &13 !LARS-WGS �3 _(�V +�'�3 +� �*���G .���� ���% ��]���% N3�< (�%?3 +�'�3 +� ���

���� �,�9C(����� 1���; # ���(#� !��, ���5<��� !���3 �;0 !�� 1<�,)Semenov 2002  # Barrow 2005 .((� K9� �&13 

�7#�P !�6�13 O��G �3��� �7 +, !�6<#( !(�30 +, !� +��G .��23:9( �31��< +% +, (�123 �8Z�# (��>, l9�:� 1<�,.  !��,

������]���% �&13 18, C� 4�7!(#0 ����!�� +��C#( �O(�, �$,�; +5���, # +5��% !�3����>9� l�D�5�� !��, v155� �(#�  +9�D

1989-2008 # ���30 ���% !�6�9�- �!�#(# &13 !��, �(#� +9�D ��7� �3��< .C� �"�0 +% &13 LARS-WGS l9 &13 1���; �-��A; 

���� ���� �7#�P!�� &13 (� $B, �JV �"5� &13 (� �� (�, ��7� _#�I3 �31<�, .+, K��� �N��� 19�, !����7� �;#�I3 

_(�V ���G # �, �C# ��� +, �� (�123 �!1���; �cP ��:�3 +, NZ�1' $��% 1,�9. !���9(�5� ���@; \��Z� �(�3  1�9�;IPCC 

 !���9(�5� A1B  وB1 +, S�;�; # +��5�,1, +��5�]<�P 1��  +% A1B #$�%&� از #'�() � 1<( 49�� !��AZ� # ��8�7 {��� +, 

!(�* +5���, +% 1<( ��8�7 (� +��� ��Z u( ���� # qD C� �0 1�#( $9�:-� ���8�7 ����% 1���P ��,. !�9(�5� B1  �(�3

���67 =�2J; K9� (� ���I�� ����� �, ��8�7 ���67 �( M�V�; �3�15% �3� �, _����@; 49�� (� !��(�P�� !��AZ� �]>� +, 

_�31P # �!��AZ� _��`*� �, $��% (� _1< !��3 # �-�83 (#0 K-!!�� R�D # 4,�53 �H�3 ���  .!��, $�D �5�, _����@; +����3 

O(�, (� ���>9� �v155� �, ���I�� C� .��23:9( �9��� !(�3� !�9(�5� A1B  #B1� C� +>9�23  &13 +� HADCM3 �CGMR  # 

2BCM ���I�� 1<. (� +�'�3 �&13 �,�9C(� �, ���I�� C� �(�30!�� S9�W K��8;R2)(� K�����3 _�8,�3  �cP(RMSE)  S9�W #

$�-  M��L;��)NSE (+% _E��83 �6�0 +, S�;�; (� f,�#( 1 �; 3 YB�3 �1< �1�� ����!�� �1< 1���; O(�, f��; &13 # !�6���� 

�1���3 �1< )���� !�� �8Z�# (�(�3 �,�9C(� (��Z �31���G. a9�� !��7� (� &13 K9� +�'�3 (� ��7�3 &#17 (� $B, �J, # a9�� 

+m�(� �1< ���.  
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(� +% +c,�( 1  :x* K�����3 N% ���� !�� ��8Z�# y* K�����3 N% ���� !�� +�]< !C�� �1< # n ��18; N% +���� �� �3 (� # 1<�, 

+c,�(  2 :Xi # Yi +,  S�;�; iK�3� ���� �8Z�# # +�]< !C�� �1< f��; &13 ���. (� +c,�(  3 :x*� ���� �1���3 �!� xṩ ���� !�� 

+�]< !C�� �1< # x** K�����3 ���� !�� �;�1���3 �3 1<�,.  .\>���L3 N�� &13 +, K9� _(�V ��� +% �� (� �1,� �, ���I�� C� 

!�9(�5� 1���; ���� +����3 +% �1���G�,(� (�-( \��Z� +9�D �3 �1<�, �3��; ���� !�� +����3 �( =,�c3 &�3�- 4 +]��J3 �3 15%.  

  

+% (� ��"59� Fut +, !�583 �159� # Obs +, !�583 +<?G ��� .q~� �, �I' �K�����3 w��J�� (��83 �� �� �( =,�c3 +c,�( �(��< 5 

���@; �3 1�� .�7#�P !�� K9� &13 N3�< !�3� �+5��% +5���, # $,�; ���) .=' S�* # ���(�L�� 1392.(  

  

�_��1'��T:  

[F� 	 \���1:  

(� +�'�3 ��"5��# �, +]��J3 S9�W K��8; R2� RMSE  #NSE !��, ���>9� �v155� ��>]�� �583 !(�� K�, ���� !�� �(#� 

+9�D # ���� !�� +�]< !C�� �1< �1���3 1<. K9� ��>]�� (� ���� !�� �O(�, !�3� NZ�1' # !�3� �j%�1' K�, ���� !�� �(#� 

+9�D (� !�6��� 1969 – 2008 # �(#� $�D �5�, �1< (� &�� !�� 2011 – 2030 �1���3 1<.  

N	�D !
�.� 2 – b&�� Z��-.> 	 _�$�@& ' �� '�>��� 
�, ;�
�� '��" �3 �c 	 �d) �c  

 '��"

�d) �c 

 '��"

�3 �c  
�
��  

 b&��

'
��   
!�Z���   

0.99  0.99 ٠.٩٥ NSE v155� 

0.29  ٥.٢٩ ٠.٢٤ RMSE 
 

0.97 0.85 0.97 R2 
 

+>9�23���� !�(#� (� !C�� +�]< # �;�1���3 !�� NL< (� +9�D !2 ��� �1< ���� ����.  
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+>9�23���� ! &13 +� (� �;0 �(#� �1< !C�� +�]<  # �;�1���3 NZ�1' !�3� !��NL< (� �1< ��7�3 ��� �1< ���� ����:  

  

  

+>9�23���� !�(#� �1< !C�� +�]<  # �;�1���3 �j%�1' !�3� !�� �;0  NL< (� �1< ��7� &13 +� (�4��� �1< ���� ����:  
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+>9�23���� !�(#� �1< !C�� +�]< # �;�1���3 �j%�1' O(�, !�� �;0 NL< (� �1< ��7� &13 +� (�4  ������� �1< ����:  

  

  

 NL< (� v155� ���>9� (� &13 +� f��; !C�� +�]< # �;�1���3 O(�, # �j%�1' �NZ�1' !�3� w`P�5 ��� �130:  
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�_��1'��T:  

 &13 !��7� �, �1,� $�#iD K9�(�LARS-WGS ���� v155� l�D�5�� ���>9� (� +5���, # +5��% !�3� �O(�, +��C#( !��
+�]< !C���15�� ���� �130 ��� +, a9�� +% 1<���� 1���;(� ���5<��� 1��3 &13 !E�, �9����; ! �1<�%t !���3�(�D +��C#( !��

  f��; �1<�%t _�2�2J; 19�3 #Elshamy  #Semenov �3 l�� �I"� # ���m�,�, #1<�, . �m��� .��23:9( C� ���I�� �, q~�
���� !(�30 &13 !��HADCM3 �CGMR  # 2BCM  !���9(�5� �J;B1  #A1B  �(#� (�2011- 2030  +% 19��G YB�3
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