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 _�8]; # \��Z� ���@; �C#�3��0  (�3C+5�  ���� M�B3 =*�53 (� M�B3 !��+, # # l�P =*�53 �i9�+��  ��6�3 l�P3� 1<�, .
 �,� ����3 $��% ��G1�(�, $��% ���� !�3� $9�:-�+��P�#( �� $9�:-�� w�, O(�, ��:�3 $��% � �G1�(�, !���� ���@; ��/`�  !��

 # ���6G��+, 4];  # \�2>3 _�8]; C� +�� !C(#��% _E�AJ3 1���; ��:�3 $��% # R�P $9���- $9�:-� �0n \��Z� ���@; \�2>3��
3� 1<�, . !��, O(�, # �3� +<?G _����@; ��(�,D$� �, #  �3� _����@; ��:�3 �5�, �1590 (� O(3� ��< 4Z�# 1�I3 1���; . K9� (�

 �67 .(E &13 C� =�2J;D$�  (� �3� # O(�, _����@; �5�,0��� �1< ���I�� �159 . &13LARS-WG  .��23:9( &13 l9
 &13 # �155%HADCM3 #  &13BCM2  !�7 �3��� O��G &13–  ������Z�3� 15<�, . f9��< C� S��53 �]9�2; K<�� !��,

� # /� +2c53 �9���[��(�3 K9� �7#�P �&13 ��  ���5<��� ���>9� 1' (� 19�,(���G .��23:9 . ���>9� (�3� C� =�2J; K9� (�
 ���5<���X�P ��,0  (��(#�  +9�D !1990  -1960  !��,D$�  ���3C �(#� (� NZ�1' !�3� # �j%�1' !�3� �O(�, ��8W# �5�,2030 – 

2011   C� ���I�� �,&13 �� !HADCM3  #BCM2  !�9(�5� �J;A1B  ���I�� �1< ��� . $9�:-� C� �%�' =�2J; a9��
 &13 #� �� (� �j%�1' # NZ�1' !�3�HADCM3  #BCM2 3� 1<�, . &13 (� K�5r��HADCM3  # +9(�- �+9���k ��3 +� (�

 �Z�, (� �3� O(�, $��% 1��< +3��3 �� ���� �( �G1�(�, $9�:-� &�� !3� 1�� . &13 (�BCM2  (���3 �� �.(�3 �+9(�- �+9���k !
 �Z�, (� # O(�, $��% �]3��� # �]%� �_#� �+3��3 �� �1���3 �G1�(�, $9�:-� &�� !3� ��<.  

'��9) E�Tr 	 :����� 93  ��–  +D �+.< �"�T N��– LARS WG5.5 –HADCM3  - BCM2   

 
 

���=�   

 \��Z� ���@;+, _1<  4,�53 �,/0 _1< # ���#��- �l�P ����  �L9k��#(1�� +P�) # N�� ���H�; ��� (�?G��) ���(�L�� # !�J,
1390 .( !�183 _�2�2J; �?�+, (�[53  ��(�,@; (� \��Z� ���3C+5� ��� +-�G _(�V M�B3 !�� . $9��-� ������#iD �C#�3�

 !��C�G+��B�G � ����Z� _����@; ��V� N��� �( K�3C ��% $9�3�G # !3�  15���)-�83 ���(�L�� # ��13 �1391 .(&13 �� ���67 !
 !�7 �1< �I7 ����Z�–  !��, ��V� 4]53 ������Z�]<+�  # &�' !C��0 \��Z� ���@; M�B3 !���9(�5� �, K�3C ��% \��Z� �159

3�  1<�,) ���(�L�� # S>� ��<��1390  .(&13 �� �[� (� \��Z� �]]@; ��(�, �67 !�183 !+-�G �1< 1��  +%��3���  K9� (�&13 �� 
 �67 �I�B3 !���9(�5�D$�  # \��Z� ���@; �5�,�(�, N3��� # ���3�(�D ��H�3  \��Z� ���@; (�+��7C�  ��7# (�[53 # O(�, ��3�

1�(�� .&13 �� !�7 �1< �I7 ����Z� ���67 !–  !��, ������Z�]<+�  # &�' !C��0 ����� # \63 4]53 K�3C ��% \��Z� �1593� 1<�, .
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�3�  +% �<�� +7�; +L� K9� +, 19�,+L]< �� �;�]��J3 !&13 �� ��9C 15>� ��% l�LI; _(1Z !�(�� �7 �3��� O��G !&13 �� �9
�(:, 23 .��3�  K9� �?� �15<�,+L]< ��  ���>9� l9 ��8,� (� 19�,(1��< .��23:9 . �7#�P C� ���I�� �,&13 �� # �7 �3��� O��G !

 ���5<��� !��1��33�  �( +2c53 \��Z� ���;]<+�  ���� !C��) ���(�L�� # S>� ��<��1390.(  
 �, \��Z�  ���@; �191D _��H� ��(�, �67 ��(�:,� K9�;�]83 C� �L9+��3�� �� ���, (�L, �M�B3 !@3 ����Z� !����]<+� !C��  �1<

 f��;&13 �� !�7 �1< �I7 �3��� O��G !–  ������Z�3�  1<�,)�(�L�� # w�<� ��1390 .( :�� # \% ���L3 l�LI; _(1Z �3�
���� C�� �[� (� ����Z� !��159��- !��, +% !3�  S9�83 C� 1���G&13 �� (�%?3 !3�  1<�,)��(�L�� # �]�9#2 �1998 :2995 .( !��,

 ����� w�*�,M8W �� K9� �7#�P +% ��� XCE o�- !&13 �� ��@; _��H� �,�9C(� _�8��c3 (� ���I�� C� N]Z \��Z� �( 1��< .��23:9
)��(�L�� # ��>��73 �1996 :1878.(   !��,( # �L�3�59� O#( #� C� �9��� .��23:9(�30 ���I�� !3�  155%)��(�L�� # ��>9��4 �

1996 :95 -85 .(O#( �� &#�13 !(�30 # �����G( ��r�� !&13 �� !��, ���5<��� 1��3 !( �9��� .��23:9(�30 (�L, !3�  1�#(
)r9#�G(�, # _�5  �1998 :83 .( !��,( �, \%�' _E��83 ��L�3�59� O#( +, �9��� .��23:9+>, ���  (�+L]< �� +L]< C� !�;:9( !

 C� ���I�� �, �7 �3��� O��G &13O#( �� !���0 N' ��#1J3 NW�I; N�]Z C� !�1� :�3�  +% 1��<+, G(�% ���, O#( K9� !��
 K9� X#� M8W �1< w�*�,&13 ��  ���� +%���� C�� ���� !3�  ��<):3���9# # �5����6 �1980 .(O#( �� !( �9��� .��23:9(�30 !

+, ���� 3�  �YB�3 ���>9� �9 �9�� l9 !��, 1���;(1�� X�"�� +�� K915) !��, �( �9��� .��23:9 . �3�O#( �� !�(�� �L�3�59� !
 15>� ���3C �9�#1J3)���% # ��>9#��7 �1996 .( �?�3� �IG ���; :O#( �� !(�30 �9:3 ���� \63 ��3C # +59:� +% �8Z��3 (� !

 ���,�Z #, �(�� !���) ���(�L�� # ���]�1389 .( T���� C� ���I�� �C#�3�&13 �� �9��� .��23:9( !(�3015��3 !:LARS – WG �
SDSM  #CLIMGEN  !��,&13 C��< ���I�� ��67 C� !��9C =*�53 (� \��Z� (�-( !���  �1 .  

 \��Z� ���@; ��(�, +, ���� ����� (� !�183 K�22J3+c2�C� ���[� ��G���G !+P���D 1�� . �191D _��H� ��(�, �67 (�:,� K9�;�]83
 f��; \��Z� ���@;&13 �� ��� ������Z� !�7 �1< �I7 �3��� O��G !)��(�L�� # ��>��78 �2006  :1876 .( # ��<��

��(�L��9 )2010 :13(�  &13 #� +>9�23 +,LARS – WG  #SDSM  !��,]<+�  !C��O(�, �� (� 4Z�# �;��% +W�' (� 191< !
 �,�57 ��9:7� +% 15P���D 15�9C����(�  !�(�� &13 #� �� 1���� ��������;�9  (� �,�P # +,��3 !��]<+�  O(�, !����19#( !C��

 191<3�  # 15<�,N,�Z ���I��  !��,D$� �5�,  !��15>� ����Z� .w�5��10 )2008 :203( C� ���I�� �, �(�30  _��`*� #20  ���>9�
 !�(�� +% ���� M�B3 ^�2� (��Z�\�  _#�I3 !��3�  !�7 �155%1���; &13 �9����; �15<�,LARS – WG  !��, �(]<+�  !C��

 !1' !�7 !����19#(�(�,�(�3 �1����(��Z .��(�L�� # �(��11 )2009 :1(�� �, � C� ���I��13 !���9(�5� # �7 �3��� O��G !
���I�� �1< +, �# ���� +��,K�  \��Z� ���@; &#1��)IPCC( �D$�  �5�,����� 1��  (� K�3C ��% !�3� +%+�� �� !2100 K�,1/1  #6/4 

  +7(�����  ���GX�G �;  C�+�� �� !1900  ��:�3 # _1< (� �;����@; �, 1�#( K9� +% ��, 1���PO(�, �� ��, 1���P ����� . # w�5��
��(�L��12 )1998 :95( &13 #� +>9�23 # ��(�, �, �LARS – WG  #WGEN  (�18  C� ���>9��_E�9  # �D#(� ��L9�3� �1J3�0 ��

                                                 
2 - wilby 
3 - Janson 
4 - Hewitson 
5 - Weichert and Burger 
6 -  Haltiner and Williams 
7 - Hewitson and Crane 
8 -Janson 
9 -Hashemi 
10 - Semenov 
11 - Daren 
12 -Semenov 
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 f9��< C� �8��# M�* �G159��� +,/0 ���#&13 /�P �9����; C� �%�' a9�� +% 15P���D �9LARS-WG    1���; (����� ��  !/0 
#  M�B3 f9��< �9���+��7C�  191< ����'/0  �9��� #3� 1<�, . ��(�L�� # ��#� \9�3)1392 :177( ��(�, +, �YP�< �� !

 &13 ��,(�% �, �\��Z� ���@; f9��< (� ���>�G ���� (� ��; :�B,0 +W�' ����Z�LARS – WG 15P���D . ��� K9� C� �%�' a9��
 &13 (� +%HADCM3  !���9(�5� �J;A2  #A1B  �,D$�  �5�,�(#� ;� (� �&�� �� !)2046  -2065( �9(�5� �J; �3� K�����3 �

A2�68/2  +7(�����  !�9(�5� �J; # ���GA1B �2/63  �-�9 1���P $9�:-� +7(� . !�9(�5� (� :�� O(�, ��:�3A2 �16  # 1V(�
 !�9(�5� (�A1B �2 �<�� 1���P $9�:-� 1V(� .� # w�<� ��(�L�)1390 :945( �, ����� �� �7 �3��� O��G &13 !
HADCM3  !�9(�5� +� �J; �A1B �A2  #B1   �(#� !��,2035  -2011  !�3� �+5��% !�3� �O(�, ��A- _����@; ��(�, +,

 ���� # +5���,,�-015P���D !�W( �����P ���� � .; (� (�6, # ��>3C �:�9�D NA- +� (� +% ��� ���� a9�� ���� !���6< X��
+, �5j�� ����% 1�#( !�(�� :�9�D (� +% ��<�% :�� # (�%?3 NA- +� �� (� +% \7 �,�; !3�  ��-�9 1���P $9�:-� O(�, �15<�,

 qP�� ���>9� +, =�83 �� K9��% # ��)�Z �6< +, ^�,�3 �G1�(�, ��:�3 K9���,3� 1<�, . �� =]* # &�A- +�� (� +5��% !�3�
(�5� +� S��n (� (�%?3 !�9����6< ��  ��� ��9�:-� 1�#( !�(��)+, :7  !�9(�5� !�5]3 �, :�9�D NA- (� qP�� ����6<A1B .(

 �3� �, +c,�( (��:� (� &�� �� !2035 – 2011   _���� ��:�3 # $9�:-� !�W( �����P ���� +5���, !�3�,�-0 1���P $��% �
�-�9 . f9��< a9�� K9� =]* K9��,�5, ���� ����Z������P (� !�W(20  &��0�<�� 1���P ��8- f9��< �, ���>J3 _#�I; �159 .

 ��(�L�� # S>� ��<��)1390( ����� �� �7 �3��� O��G &13 �7#�P !HADCM3 !�9(�5� +� �J; �A1B �A2  #B1  
 ��3�% ���>9� (� +%( .��23:9�1< 1��  �(�(�,�(�3 �1����(��Z . (� +% ��, +L� K9� �����, a9��+��  !��3 �� # &�� !+��  &�A- !

 �#1' (� O(�, $9�:-� ��3�% ���>9� (�25  �C�, &�* +% 1���� ���� l�P # �; �C�, &�* ��(�, �, K�5r�� # ��� 1���P u( 1V(�
��� $9�:-�  +, #( �; . ��(�L�� # ��13 �-�83)1391 :21( �+, D ��8W# �5�, $�Pl� ��� ���3C �(#� �* !�W( �����P ���� �

2030 – 2011  C� ���I�� �,( �9��� .��23:9(�30 &13 (� !LARS – WG  �7 �3��� O��G &13 =�2J; K9� (� # 15P���D �
HADCM3  !�9(�5� �J; �A2 +L� K9� �����, �3�  +% 1<�,+, (�*  (� f��3+��  !����>9  (� ��75  1V(���3 �� �� (� # &#� +

 (�77  1V(���3 ��  �(#� X#� +�� (�D$� �<�� \����P �( O(�, $9�:-� ��5�, . ��(�L�� # !�J,)1392( ��@; �H� N�>��D ��(�, +, �
 �, \��Z�l�P ����  !��0 &13 C� ���I�� �, ���6IV� ���� (� !(15L�� :�B,0 �C�' (� �159HADCM3 !�9(�5� �J; �A2 
15P���D .�0 ��  +, 4,�53 +% 1�1��( +"�� K9�/0 +9(�- C� �5�3C�9C # �Jc�2019  .(�3 �;2020  4,�53 # �/0  $B, (�

 �]3��� C� !C(#��%2018  �;_#� 2019  �,l�P ���1< 1���P +7��3 � . ��(�L�� # ���C !C�"')1391 :5( ���@; _��H� �,�9C(� +, �
 �, \��Z��#(1� w��G  (� /`���(#� ���� �, �;� ! &13 C� ���IAOGCM !�9(�5� �J; �A215P���D !(��B, :9�,0 �C�' (� � .

+% ��, +L� K9� �����, a9�� :��7#�,  $��%O(�, ��  (�&�� �� !0 ��159O(�, �� !1' !�(#� ;� �2030 – 2011 !���, _1< �, �
 �3� K9� +% ��� 15���P u( +9�D �(#� +, �]>����� �15��  T�Z# $9�:-��/`�  (� ���(#� ;���, 1���P � . ��(�L�� # ���]�)1389 :

218( �����Z� _����@; ��(�, +, �l�P ��� &13 f��; ��,�57 �����P ���� ��15]B9 # �ECHO – G  !�9(�5� �J;A1 (� �
�(#� ;� �2039 – 2010  ��% a9�� # 15P���D�(�,�  !��, ���(#�  $9�:-� C� �%�' (�%?3 !4 (�, !1V(� ��18; $��% ����� (� O

 �#1' (� �3� +�E�� K�����3 $9�:-� # ��15]B9 !��C#(0/3  +7(�����  ���G3�  NA- +, ^�,�3 �3� +����3 $9�:-� K9���, +%�1<�,
 ��:�3 +, ��>3C1  +7(����� ��, 1���P ���G  . (� l�P !��C#( ��18; K�5r������6< ��+9#��, N3�< ���� K9� ����< ! �

 (� # $9�:-� K9�Z # .#��-����6< �� $��% ��15]6� # 157��, (�P �157��, N3�< �� �,�57 !3�  # 1,�9+, �%(�* �
l�P ����  (� ���� K9� !���(#�  !2039 – 2010  $��%3� 1,�9 .=' S�*  ��(�L�� #)1392 :37( +, �&13 C�� \��Z� !
���� ��13 C� ���I�� �, ��(1�C�3 # ���6; ! ����Z� &LARS – WG  _����@; +>9�23 #�0  (�+6]7 �� C�]�� �,�57 # ����< !

15P���D !:%�3 . =�2J; K9� (�����>9  �(#� (� ��(1�C�3 # ���6; ���� #� l�D�5�� !��2005 – 1988 �(�,�(�3 �+-�G(��Z  #
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 !��,�(#� ;� �2039 – 2010 ����Z� &13 C� ���I�� �, �LARS – WG  #( ��9��� .��23:9���� �� �7 �3��� O��G !D$�  �5�,
 # ��� �1<�6�(� � +, +7�; �, �9�:-� (� �9�C�9�% (�%?3 ���� #� �� (� �G1�(�, $��% # �3� $90 �-�9 1���P !���, ���� �159

��� �0 ����< +53�� C� �;�����) (��>, !:%�3 C�]�� �,�57 +53�� (� 1<( u�� K9� +% .'� K�5r�� $9�:-� &��G1�(�,�  !��
�N�  !��, &��'� K9� +% ��(�� ��7# +53�� #� �� (� !(�]G( # ��0O(�, �� ��GC�, �(#� �, # ��(1�C�3 (� ���, _1< �, �9��;�% �;  (�

��� ���, ���6; .�� 1�J3  ��(�L�� #)1393 :25( _����@; 1�#( �, \��Z� ���@; �H� ��(�, +, �/���#(  +W�'B,0, :� ���� !�)C#1��(�
�,(t0 ���I�� �, �,�n ��"9C� &13 ��15P���D �7 �3��� $P�) ! . K�����3 +% ��, K9� C� �%�' a9���1,0 (� +��P�#( ��(#� ;� (� �
NA- �� $��% +9�D �(#� +, �]>� ��>,�; # (�6, !3�  �1,�9;(�V(��  (� +%NA- ��]>� �7#�P /���#( K�����3 ��>3C # :�9�D ! �

1< 1���P ���, +9�D �(#� +,. (� /���#( \"' N% (��(#� ;�1< 1���P ���, �. 

 # \��Z� ���@; ��(�, +, =�2J; K9� (�D$�  �1590 (� �3� # O(�, _����@; �5�,)2039 -2011 ( ���>9� (�X�P ��,0  ���I�� �,
 &13 #� C�HADCM3  #BCM2  �9(�5� C� ���I�� �,A1B +P���D �1< ���.  

�> �	
 	 " +�  

 �=@�� :��0+�&��?�@�"
+� 

X�P :9�,0 +W�'  �'�>3 �, ��,02482  �9��-��@7 ��8Z�3 �, ����� ���� (� 4,�3�3���%48  # +7(�21  �; +2�Z�49  # +7(�8 
 # �Z�< &�* =�Z�33  # +7(�13  �; +2�Z�33  # +7(�44 4Z�# ����< }�� +2�Z� ��� �1< .f��3 O(�, (� N%  +W�'525 

���3 �3 �3 1<�,. f��3 T�I;(� K9� +, �9(� bc� C� +W�' 1147 �3 1�(. X�P +��P�#( :9�,0 +W�' ��8Z�3  ���� �9C NL< (� ��,0
���� ��� �1<.   

  
�6� )1 (%�& (���� �V+c *��3+� E ��  
" 	 E��$�? E��$  
" "���  

 	 " +��	
 �> 

 K9�;(�6�3 C� �L9 .(E &13&13 �� 1��3 !���� �� ��� 4W# �-��A; !3�  �+5��% !�3� �O(�, +��C#( �9��23 1���; !��, +% 1<�,
 ���� �9 $,�; �+5���, !�3�,�-0 # +9�D \��Z� f9��< �J; ����>9� l9 (� �0 (�L, �1593�  �#(. &13 f��; ���� 1���;LARS – 

WG  _(�V +�'�3 +� (�3�  +% ���G_(�]� 1�� C� : ���% ��]���%���� �� �,�9C(� ����� ��  1���; #���� �� !��, ���5<��� !�(#� ;� �
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) ���(�L�� # w�<�1391 .( &13 z��*LARS – WG  # _�2�2J; :%�3D$�  ����� ����Z� �5�,–  ����9�,3� 1<�, . !����@3
 ��3� �&13 K9� (� !�7 �9����D+I��3 �� �bc� (��- ���, ���� �2-� ! ��-�x/0  �49�3/0  ��7�3 49�33� 15<�, .@3 !����

 �!(�< ��3� �&13 K9�  ������Z� �9����D+I��3 �� ^`P� +9E =�� # l�5���%#(�, �7 (� ��, ���� �2-� !3� 15<�, . &13 K9�
 �9(�5� +� !�(��A2 �B1  #A1B ��� . �9(�5�A2 �>�� # K����� ��AZ� ���67 ��8�7 49�� 1<( �����,  f9��< �,+2c53 � !
 ��67 ����� (�3� 1<�, . �9(�5�B1 ��� ��AZ� (�P�� (� ���@; ���67 bc� (� ��8�7 �9����� �,  �c9��< ����9) ���3 $��%

E0 # R�D !(#�5- 4,�53 �-�83 # �159�H�3  �9(�5� #A1B ��� # ��Z +��� (�  ��67 ��8�7 1<( +5���, �!��AZ� 49�� 1<( ����9
 C� qD�0  49�� 1<( # ����% 1�#((#�5-!  # K9�� !���H�3 3�  1<�,) ����,K�  �\��Z� ���@; &#1��2007 .( !��, =�2J; K9� (�

D$�  _����@; # \��Z� ��8W# �5�,�0  ���3C �(#� (�2011 – 2030  C� �(�30  ���5<��� ���>9�X�P ��,0 ���I�� �1< ��� . K9�
 �9��-��@7 }�� # &�* (� ���>9�26/33  #17/48 �(�� (��Z. �� T�I;(�80/1147  �9(� bc� C� �33� 1<�, .�(#�  +9�D !1960 – 

1990 3� 1<�, . C�(�30 �(#�  �, �+9�D !+, G(�%+3���, !��5/5  LARS – WG   !��, �D$�  !�3� # NZ�1' !�3� �O(�, _����@; �5�,
 (� �j%�1'&�� �� !2011 – 2030 19��G ���I�� !�`�3.  

 !��,D$�  ���>9� (� O(�, +����3 _����@; �5�,X�P ��,0 �9��� .��23:9( C� ���I�� �, �(�30 !�9(�5� !A1B &13 #� +>9�23 C� �
HADCM3  #BCM2  1< ���I�� .\� 5) # �;�1���3 �9��23 +>9�23 �, K�D$� �5�,  ��1<YP�< �� !(�30 ! �NSE  #

RMSE  +L� K9� �����, +% 1< +]��J3 �j%�1' !�3� # NZ�1' !�3� �O(�, !��,3� 1<�,  !��, &13 K9� +%D�$ ,�5 _����@; �
 S��53 +2c53 K9� (� \��Z�3� 1<�, . +, ^�,�3 &#17 +3��� (��0 3� 091.  

 &13 !��7� !��,LARS – WG  +9�D �(#� K-�G �[� (� �, �1,� =�2J; K9� (�)1990 -1960( ����� �� !��(�3�C�  N3�< &13
 _���� # +5���, !�3� �+5��% !�3� �O(�, +��C#( �9��23,�-0 l�D�5�� ���>9� �X�P ��,0 19��G OC���D . �(#� !��, &13 q~�

1< X�"�� ���% ��]���% S�;�; K91, # 1< ��7� +9�D.  
3 (� S9��W C� ���I�� �, 18, +�'�R2 �NSE  #RMSE �,�9C(� +, X�1Z� ����� �� !��;��1<1 f��;  # &13���� ��19��G �8Z�# !.  

)1                                               (  

)2                                     (  

)3                                        (  

 +c,�( (�1  :x*  N% K�����3���� �� ��8Z�# !y*  N% K�����3���� �� !]<�+ C��! �1<  #n  N% ��18;+���� �� 3� 1<�,.  
 +c,�( (� 2: Xi  #Y i  S�;�;  +,i # �8Z�# ���� K�3�]<�+ C��! �1< ��� &13 f��;.  
 +c,�( (� 3 :x˳ ���� ��1���3 � �!xṩ ���� �� !]<�+ C��! �1<  #x ˳  K�����3���� �� �;�1���3 !3� 1<�,.  

 &13 !��7� !��,LARS – WG  !�9(�5� �, �#`�1];9N �1<  +<?G \��Z� (�-( +AB�3 N9�- +, C��� �;�]��J3 +L]< �� !��,
�9���> ���(�� ��7# :�� +L]< �0 NP�� (� 4Z�# ! . +% ��� _(�V K9� +, &13 N�� \>���L3�0  1���; !�9(�5� C� ���I�� �, �1,� (�

 +9�D \��Z� (�-( �1���G�,(� +% +����3 ����3� 1<�, �3��; ����� �� &�3�- =,�c3 �( +����3 !4  +]��J33� 15%.  

)4                     (       

 K9� (� +%&�3�- �� �Fut  !�583 +,09�15  #Obs ��� +<?G !�583 +, . (��83 w��J�� �K�����3 �I' �, q~��0 ��  +c,�( =,�c3 �(
 �(��<5  ���@;3� 1�� .7#�P� ����� $,�; # +5���, �+5��% !�3� N3�< &13 K9� !) .=' S�*  ���(�L�� #1392.(  

)5                                            (  
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[F� 	 \���1  

+9�D �(#� O(�, +>9�23 �.(E &13 X�"�� �,)1990-1960 ( �;0 #)2039 -2011 ( &13 (�HADCM3 ) NL<2( O(�, +>9�23 �
 &13 (� �;0 # +9�D �(#�BCM2 ) NL<3( &13 #� +>9�23 �HADCM3  #BCM2  (�D�$ ,�5 O(�, �) NL<4( +����3 _����@; �
 &13 (� �1590 (� O(�,HADCM3 ) NL<5( &13 (� O(�, +����3 _����@; �BCM2 ) NL<6( # +9�D �(#� �j%�1' !�3� +>9�23 �

 &13 (� �;0HADCM3 ) NL<7( &13 (� �;0 # +9�D �(#� �j%�1' !�3� +>9�23 �BCM2 ) NL<8( &13 #� +>9�23 �BCM2  #
HADCM3  (�D�$ ,�5�j%�1' !�3� �) NL<9( &13 (� �j%�1' !�3� +����3 _����@; �HADCM3 ) NL<10( +����3 _����@; �

 &13 (� �j%�1' !�3�BCM2 ) NL<11(�  &13 (� �;0 # +9�D �(#� NZ�1' !�3� +>9�23HADCM3 ) NL<12( !�3� +>9�23 �
 NZ�1'�(#�  &13 (� �;0 # +9�D !BCM2 )NL<13( &13 #� +>9�23 �HADCM3  #BCM2  (�D�$ ,�5 NZ�1' !�3� �

)NL<14( &13 (� NZ�1' !�3� +����3 _����@; �HADCM3 )NL<15( &13 (� NZ�1' !�3� +����3 _����@; �BCM2 )NL<16 (
��G NV�' . K��8; S9�W +]��J3 �, ��"5��# +�'�3 (�R2  ���>9� !��,X�P ��,0 ��>]�� �583� (�� K�, !���� �� # +9�D �(#� !

���� �� !]<�+ C��! �1< 19��G �1���3 . (� ��>]�� K9����� �� K�, �j%�1' !�3� # NZ�1' !�3� �O(�, !���� �� (� +9�D �(#� !
&�� �� !1960 – 1990  �(#� #D�$ ,�5� �1<  (�&�� �� !2011 – 2030 1< �1���3 . ��cP ��:�3 # &13 �Z� ��(�, !��, q~�

 O��–  M��L;�� (� &13 �9����; �����, +% 19��G +]��J3 :�� �cP _�8,�3 +�9( #]<�+ C�� ����Z� !���3�(�D !3� 1<�, )&#171 .(
 �,�;�91  &13 �9����;LARS – WG (� �]<�+ C�� !��, �����Z� !���3�(�D !D�$ ,�5 (� \��Z� _����@; �09�15  &13 #� C�

HADCM3  #BCM2  !�9(�5� C� ���I�� �,A1B1< ���I�� � . &13 #� �� (� �j%�1' # NZ�1' !�3� $9�:-� �����, a9��
3� 1<�, . :�� �G1�(�, (���3���  (� �G1�(�, $��% 1��<09�15 ��, \����P .  

 !
�.� N	�D1 –  	 Z��-.> b&��_�$ �@&�d) �c 	 �3 �c '��" ;�
�� '�>��� 
�, ' ��   

�d) �c '��" �3 �c '��"  �
��   b&��
���'  !�Z���   

0/99 0/99 0/97 NSE X�P ��,0 

4/92 0/21 4/92 RMSE  

0/97 0/85 0/97 R2  
  

              

   �6�2 – N�� 
" �  	 ���, !
	" �
�� ����=� HADCM3                  �6� 3 –  N�� 
" �  	 ���, !
	" �
�� ����=�BCM2  
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�6� 4 –  N�� 	" ����=�BCM2   	HADCM3 a�, 
" �
�� ���      �6� 5 –  N�� 
" !���� 
" �
�� �1�>�� : �����HADCM3  

              
6 –  N�� 
" �
�� �1�>�� : �����BCM2                  �6� 7 –  N�� 
" �  	 ���, !
	" �d) �c '��" ����=�HADCM3  
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HADCM3 BCM2

  
�6� 8 –  N�� 
" �  	 ���, !
	" �d) �c '��" ����=�BCM2           �6� 9-  N�� 	" ����=�HADCM3    	BCM2 a�, 
" �d) �c '��" ���  
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�6� 10 –  N�� 
" �d) �c '��" �1�>�� : �����HADCM3                    �6� 11 –  N�� 
" �d) �c '��" �1�>�� : �����BCM2  

               

�6� 12 –  N�� 
" �� 	 ���, !
	" �3 �c '��" ����=�HADCM3                �6� 13 –  N�� 
" �� 	 ���, !
	" �3 �c '��" ����=�BCM2  

              

�6� 14–  N�� 	" ����=�HADCM 3  	BCM2 a�, 
"  �3 �c '��" ���            �6� 15 –  N�� 
" �3 �c '��" �1�>�� : �����HADCM3  
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�6� 16 – N�� 
" �3 �c '��" �1�>�� : ����� BCM2  

  

�_��1 '��T  

�3 ��6�3 ���� =*�53 �j%� (� /0 4,�53 $��% # �3� $9�:-� �C#�3� 1<�, . K9� N9E� ��(�, +, K�22J3 C� (��>,+P���D _����@; 1�� .
+, \��Z� ���@; C� _�2�2J; �j%� (� (� ��V� N��� l9 ���5� +, ��G���G =*�53 +��� # l�P =*�53 �i9# X�� ����� l�P �3 ���, ��< .

+��B�G !��C�G $9��-� +, �1< �85V 159��- # !� +, # \��Z� ���@; S]� ���� ^�2� ����� (� �#:-�C#( _(�V , $��% �0 4]; O(�
O(�, $9�:-� �\[53 N�� # ���6G�� !�� l�P # /`�� $9�:-� �w�, O(�, $��% ���0  $��% �15>� \��Z� ���@; !#(#� +% ����

��� �1< �3� $9�:-� # /��( # $9���- $9�:-� # R�P !:�P NV�' . �9(�5� C� ���I�� # \��Z� ���@; ��(�, +, �=�2J; K9� (�
$�D  �5�,A1B +, # !��G(�%  &13 #�HADCM3  &13 #BCM2 X�P ���>9� (� +P���D ��,0 ��� �1< . K9� (� +9�D !(�30 �(#�

 !�6��� =�2J;1990 -1960 !�6��� �5�, $�D �(#� # !�`�32039-2011 1<�, �3 !�`�3 . &13 #� +>9�23 �,BCM2  #
HADCM3 (� +L59� �, �5]3 �"9�� ���3 �� ��]%� ��]3�~� �_#� �+�m#k ! &13 �+9���k # Km#k ��]3��� ��]3���HADCM3  �]>�

 &13 +,BCM2   (� !���, ��:�3 +, NZ�1' # �j%�1' !�3��(#� ;��-�9 1���P $9�:-� � . (� �3���3 �� �+9(�- !(#0 &13 +3 # N9
BCM2  (� �( !���, !�3� $9�:-�0��� ���� �159.  (�D$�  (� O(�, �5�,0 &13 ��159BCM2  (���3 ��!  $��% +9(�- # +9���k

 ��3 (� �3� ���,(#0 &13  +, �]>� �( !���, $9�:-� N9HADCM3  ����3� 1�� . &13 �3�HADCM3  (���3 �� �]3��� ��]%� !
 &13 +, �]>� �( !���, O(�, $9��-� �]3��� #BCM2  ����3� 1��.  &13 (�HADCM3  (�D$�  �j%�1' # NZ�1' !�3� �5�,

 !�9(�5� C� ���I�� �,A1B ���� �( �j%�1' # NZ�1' !���3� $9�:-� �3� 1��.  &13BCM2  �3��; (� :����3 �� $9�:-� &�� !
 ���� �( �j%�1' # NZ�1' !���3�3� 1��.  &13HADCM3  (���3 �� �9�� (� # O(�, $��% +3 # +9(�- �+9���k !��3 ��  $9�:-�

�, ���� �( O(3� 1�� . &13 �3�BCM2   (� �G1�(�, $��% �����,��3 �� $9�:-� # �]3��� # �]%� �_#� �+3 �.(�3 �+9(�- �+9���k !
 (� :�)�� (��>,��3 �� ��3 (� �����) $9�:-� # �]3��� # �]3�~� �!E�7 �Km#k !(#0 N93� 1<�,.  +, +7�; �, �IG ���, 19�< K9��,�5,

 $9�:-� 1�#(���3� (� �j%�1' # NZ�1' !�(#� ;� &13 ��BCM2 D$�  �5�,��(� �; ���� �( !3� 1�� . K9��,�5,3�  �IG ���;
 C� ���I��&13 �� !D$�  �\��Z� ���@; �5�,N,�Z ���I��  # �;�2�2J; !��(�% (�+3���, (!:9  �;����� !��3� 1<�,.  
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`���� 

/ �w�<�. {R �!(#�� {y �����% {X ���9�, !���3 �)1390( �D$�  (� ����Z� !���3�(�D ��A- _����@; �5�,20  ���I�� �, �;0 &��
 �9��� .��23:9( C�(�30 !���� �� &13 !HADCM3  )!�(�3 +8��c3 :!�W( �����P ����( +9��� �/0 R�P# ) 49�5V # X���

!C(#��%(1�7 �25 �(�6) �(��< � �63– ��,0 1390 | �945 -957 . 

 {X �!C(��G {X ����(��� {X �!�J,)1392( �, \��Z� ���@; �H� N�>��D ��(�, �l�P ����  !��0 &13 C� ���I�� �, �159
HADCM3 )!�(�3 +8��c3 :��6IV� �!(15L�� :�B,0 �C�'( ��1563 X��� ��3 $9��� K��6� �B,0�:9 ������� ����9� !(��:�. 

 !C�"' {X ����C �V�� {T �����, z�>3 {� ��'�- {C ����C)1391( �, \��Z� ���@; _��H� �,�9C(� ��#(1� w��G  (� /`���(#� �� !;0 �
)!�(�3 +8��c3 : +W�'�,0!(��B, :9( ��-��@7 �) ���� +3�5�A-– ���9� ��-��@7 K�"�� ���#iD(�  :�9�D1391 , �(#�  10 

, �(��<  34 ;  +JIV5  +JIV �;24. 

=' S�* �]�]' {X �!C(��G {� ���15P �� {z �!�I87 {� �!(#�9 {X �)1392( �&13 C�� \��Z� !���� �� ���I�� �, ��(1�C�3 # ���6; !
C�  ����Z� &13LARS – WG  _����@; +>9�23 #�0  (�+6]7 �� !k���5L; # X��� �!:%�3 C�]�� �,�57 # ����< !J3f� ��>9C 

 �(#�15 �(��< �1 (�6, �1392 +JIV �37 -49. 

i� S�]' {X ���#� {X ����C /�289 ��3 {R �!1��< {X �K<#( ��)1392(YP�< ��(�, �  ���� ��; :�B,0 +W�' ����Z� !��
 &13 ��,(�% �, \��Z� ���@; f9��< (� ��>�GLARS – WG "3 � �(#� �� - # K�3C l9:�- +�39 �(��< �4 | �189 – 177.  

 {( ������, {X �!��H� {� ����m�,�, {O ����]�3 {w ����]�)1389($�D �  �(#� (� �,�57 �����P ����Z� _����@; �5�,2039 – 2010 
 &13 �7#�P !(�30 �9��� .��23:9( C� ���I�� �, !�`�3ECHO – G  +9��� �/0 R�P#  )!C(#��% 49�5V # X���( 1�7 �24 �

 �(��<2 ����P �–  ��;1389 | �218 – 233. 

�� 1�J3 {� �(�D �]���6* {z �1�# �59C {T ����C �2'{X �)1393( +W�' /���#( _����@; 1�#( �, \��Z� ���@; �H� �,�9C(� �B,0 :�
 ���� !�)C#1��(�,�,(t0 ���I�� �, �,�n ��"9C� &13 ����� $P�) ! ��7 �3� �%� �!k��#(1��(#�  �l9 !�(��<  | �l9 !25 
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