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� {(< !��("Q 0+�(6 @&� �+ �# �+B1  : 

   ��-��4. Z-�,'A2   3+�+ �(�      (-+ ��(#         ���a(� 3�S,T(-� �(. �(# !'��&
f-+N'  ��-��4. �� R.� ��A1B.  
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� 3+�O,(.� �(� 3
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� f- �# ���� `^�U ��+���

        �+ ��+ � 0��� :&
� 3��+ @�>!'�+�6N-�        ���(� 3&(
 +�(- ��#���,� 
3��+            &4,X�6 ���� 3+�O,.� +��� !'��&-+ 3��+ $-��] A�"# �� !�5 ��# .

 !� �jUP�     @&(� !(%��	 ��#���,� �/. �� +�
GFDL @&(� �+  
    N-� �+ 3+�O,.� +��� !'��.�6�!'�+�6    @&� 
� NCAR      � 3+�(� �,�(�� 

!%��	           3+�+ !("���� ��,X� �� ��,��� ���6
�. ���a� @&� ��#    ��(#
  3�S,T-� 3&
 !'��&-+     �+ ������ +��� ��#�&' .      � =-�,�(�� A5 �� 3�PQ
  N-� !-�'��� =-�,"�              3��+ @�(> �	�(
 �(� )�(��� $���� �� !'�+�6

    ���,� � &
�    R(.� 3+�(� 0��� .     !(4�� !S,T(*"# =-�,�(��     =�(� ��+
3+�+ � 3&((
 !((U��> @&((� !((%��	 �+ :!'��&((-+ ��((# !-�((�+ @&((� 

3�S,T-�         $-�] �� $���� �� ���N*. � &/�� ��#     !S,T*"# ��#59/0 
  �58/0           !(4�� &^�+ f- }�. �+ �+ �# �� &
 3&#���     &4,T(# ��+ .

 $-�] =-�,"�            !'�(�
 ��(. =�(� N�' !S,T*"# ��#    @&(� +�&('���
N-�!'�+�6      $-�(] �� �-�&�U R��� 3�S,T-� ���+ 3&
 19/0  3&#��(� 

         !4�� &^�+ Z4< � f- }�. �+ �+ �� &
         3+ }�(. �+ �(�� 3+�(*' ��+
 !4�� &^�+   !� ��+  &
�� .@&� �+ N�' !/���� 7�� � �� R��]�  �
�.

3�S,T-� 0��� !� 3&-+ �-�&�U R��� � ���N*. ��# +�
.  
  


�	 � ��
$  
+ @�&% �4    0��� �������    ��+ �      !.��� +��� 3��+ �. !>2025 :
2055   � 2085            R(.� 3&(
 3+��5 �(-�< 3��+ �(� �T-�D� �+  .  =-�(,"/�

  !6;-�  �+@&�  .     @&� =�� !S4#�"# +�*' �# �
�       R(�� 0��(� �
�.
@&�-     3��+ �+ s(�,2� ��#�-��4(.       R(.� 3&(4-5 ��(# .    �+ �(?���U �+
3��+  ��#2025   � 2055    3�S,T-� �+     �(-�&�U R���    ���N*(. �  7-�N(X�

 7�< 0���               &#�(
 &/�(� 3�S,T(-� 3��+ =�"# �+ ��� :R.� 3&
 !4��
           @&(� Z-�,' ��� �+�� &#��	 �-�< 3��+ �� R*T' 0��� 7#��     �+ �
�(.

       @&� 3��+ =���. �+ 0��� 7#�� �� �����          �(� 3�S,T(-� �(. �+ �
�.
 �4#�"# �#          !(� !�#�� 3�S,T-� �. �# �+ � 3+��   &(
�� .  =-�,�(��

      A�N(�� �(� 0��(� !��(X 7#�(�6/14 !(���    3��+ �+ �(,�2085�+  
+�+ &#��	 r� &/�� 3�S,T-�.  

  
�	��2- ��� 7� @� �� A7	-��� �� 
�+��
BC �
$%&�� 

�� 	 9�
' !�6� ��	� �+, 
7
C D�%B� �C
B6�+� 

�  

 ���GFDL   ���NCAR �
$%&��  ���%�  
A1BA2B1A1BA2B1

�+ @�> &
� 3�)
��(  110/0  116/0  102/0  215/0  223/0  235/0  
 0���(mm) 166/0  173/0  180/0  162/0  163/0  156/0  &/��  

 ��+(°C) 255/0  238/0  249/0  086/0  087/0  086/0  
 &
� 3��+ @�>)
��(  173/0  177/0  179/0  156/0  164/0  151/0  

 0���(mm) 184/0  182/0  200/0  138/0  149/0  148/0  ���N*.  
 ��+(°C) 218/0  216/0  215/0  117/0  116/0  118/0  

 &
� 3��+ @�>)
��(  093/0  077/0  083/0  230/0  251/0  267/0  
 0���(mm) 191/0  210/0  214/0  121/0  135/0  130/0  �-�&�U R���  

 ��+(°C) 264/0  269/0  258/0  070/0  069/0  070/0  
  

�	��3- �� ��
2%C� ��+� 

�+��
BC 8��%F' �GH���#��IJ
6 ���K� �'  ��6 ��� 
�
�; 

�  

���%�  �
$%&��  �#+�C�G� 
7
C ��� �� ��
2%C� ��+� 

�+��
BC  BSS
D��L  

�$%&MK�  
N*C  


��� �B(�  
&/��  GFDL-A1B, GFDL-A2, NCAR-A1B 305/0  30/0  05/0  
���N*.  GFDL-A1B, GFDL-A2, GFDL-B1  268/0  45/0  01/0  &
� 3��+ @�>  

�-�&�U R���  GFDL-A1B, GFDL-A2, NCAR-A1B  275/0  50/0  01/0  
&/��  GFDL-A2, NCAR-A1B, NCAR-A2 409/0  36/0  01/0  
���N*.  GFDL-A1B,GFDL-A2,NCAR-A2 578/0  26/0  10/0  0���  

�-�&�U R���  GFDL-A1B,GFDL-A2,NCAR-A2 603/0  24/0  10/0  
&/��  GFDL-B1,NCAR-A1B,NCAR-B1 132/0  59/0  01/0  

.���N*  GFDL-A1B,NCAR-A1B,NCAR-B1  281/0  58/0  01/0  ��+  
�-�&�U R���  GFDL-A1B,GFDL-B1, NCAR-B1 635/0  19/0  10/0  
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!���      @&� W�. 3��+ �+ �,�     !(� r� �
�.   &(#+ .       �+ �(� !("/� �(,?'
       ��X� R.� ��1 `��� !��X 0��� �� )�*���    3�S,T-� W�"� �+ 0��� 7-   �#

 3��+ �      !� A�,T��� `�X �+ �#  &
�� .          �(� 3��("# !("���� R��(]� =(-�

  7�< ���+ 7-�NX�      ���&-�<�' 7-�NX� $%�� 3&
 !4��      :�'�,T(��� ��(#
 0��� d���                �(D�4� �+ `�(. +�&(	� 7-�N(X� @�(",U� � =�S4. ��#

!�  ++�6) `?
1.( 

  
�	��4-9�
' ������3 1) ���� �%� ( 
�� 	)���$�%#
C ���� ( ��	� �C ��2025 !2055 	 2085��� S
C� �'  T�%�� 

�+��
BC 	 
�  

�F��  ��	HMC  U'�3 V�����  ���
$%&  
��	�  

���%�  
  20252055  2085  2025  2055  2085  2025  2055  2085  

0��� 9/3-  0/9-  6/14-  6/1+  3/0+  3/7-  7/3+  7/2-  9/9-  ��/� ��+  0/1  3/2  6/3  5/0  6/1  4/2  5/1  9/2  7/3  
0��� 4/1+  0/1+  3/0+  9/0+  8/3+  1/0+  6/3+  0/4+  1/5+  A�,T���  ��+  0/1  3/2  9/3  8/0  8/1  7/2  6/3  8/4  8/5  
0��� 6/0-  1/0-  0/3+  1/2+  4/2+  3/0+  1/2+  9/2+  5/4+  N�-�<  ��+  0/1  2/2  6/3  5/0  5/1  4/2  5/0  6/1  4/2  
0��� 4/0+  6/2-  3/5-  6/0+  1/0-  8/2-  2/2+  4/3+  8/1-  A�,T�
  ��+  0/1  7/1  6/2  9/0  5/1  1/2  7/1  3/2  1/3  
0��� 7/0-  7/2-  2/4-  2/1+  6/1+  4/2-  9/2+  9/1+  5/0-  ��. =�S'����'  ��+  0/1  1/2  3/3  7/0  6/1  4/2  7/1  8/2  6/3  
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  7-�NX� =-�,��� �#+ �+2085 &(#+ !� r�  .  A�N(��   �+ �(�+ 7-�N(X�
  �]�U A�� ��/,'�  3�S,T-� �+            �(� �(-�&�U R��� � ���N*. :&/�� ��#
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@&� R.� 3&
 �
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 �+&! ���	 ��,  
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�� +�&�� o�.� �� !?�	 3��+ @�>

  ��2*� 
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             3��+ �(. �+ f�(	 ��(#
�� +�&(�� =�S'��� e�D��30     !(�5 ���(. 

        &(-+�6 �T-�D� ����5 3��+ �-+�D� �� � �*.��� .    `?(
 �+3   ���(���� 
   3��+ �+ !?�	 3��+             o�(.� �(� !��&#��(� 3��+ �� R*T' 3&4-5 ��#

           !(� �(jUP� f�(	 ��(#
�� +�&(�� 7-�NX� A�N��   +�(
 .  =-�,�(��
  ��+ +�&�� 7-�NX�       +�&�� �� &/�� 3�S,T-� �+ !?�	 31/5 3��+ �+ 
�� 

2085  &-+�6 �*.���  .         �(-�&�U R��� �+ !?�	 3��+ :�&� =�"# �+
      +�&�� �� $���� �� ���N*. �4/4 � 6/1 R(.� �,X�- 7-�NX� 
�� . �  +�&(�

            3��+ �+ ���N*(. 3�S,T(-� ��4y,.� �� f�	 3��+ ��#
��2025   �(� 
3/0      -�. �+ :R.� 3&
 �,"� 
��  3�S,T-� �    3��+ � �#       �(,X�- 7-�N(X� �#

R.� .               3��+ ��(#
�� +�&(�� 7-�N(X� �+ ��&(D� =-�,�(�� !�� ��> ��
+�� &#��	 ���N*. 3�S,T-� �+ A5 =-�,"� � &/�� �+ f�	.  
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� 3��+ @�> 
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 3+��5.        � &/�(� 3�S,T(-� �+ �+
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��,X��#� &U � ��+    =�S'��� � A5    ��� !"' ��� )�*���     �,(
�+ +�%� &'
&
�� .W�+ � -�?4 ��� �� �  (-3�S,T   U R(��� ��& (-�    � �+ �(�  (-3�S,T + - �(S 

���O� �#� 
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     !�5 3��+ �. �+  +�%�    !� &�-�� �� !�-�NX� &'�� &4� .  7-�NX� =-�,���

 3��+ �+  ��# 2025   : 2055   � 2085  $���� ��    A�N(�� ��  5/3   : 5/9  � 
7/18   3�S,T-� �+ 
��   ��#         !(� &/�(� � �(-�&�U R��� :���N*.   &(
�� .

               3�S,T(-� �+ �(]�U A�(� ��(/,'� �+ &
� 3��+ @�> 7-�NX� =-�,"�
    �� �-�&�U R���9/8   !� r� 
��   &#+ .  !(� x�"k� !"� ��    R(O6 A��(�

             7-�N(X� A�N�� �� ���N*. 3�S,T-� W�+ 3��+ �+ &
� 3��+ @�> 7-�NX�
   � W�. 3��+ �+   R.� ����� �-�&�U R��� 3�S,T-.     7-�N(X� !(�� ��(> ��

          3�S,T-� =�� �+ �� ��&D� =-�,��� &/�� �+ &
� 3��+ @�>     +��(� ��#
+��+ !.���.  
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   &^�+ $TU  �������  R*T'    !� 3&#��� !'��&-+ 3��+ ��  +�
.   e��(��
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 ���a�      �(�2*� 7-�NX� �'��. =�S'��� :-    3�D��(� E�(��    3�S,T(-�

  3��+ �+ &/��  ��#2025  :2055   � 2085      $���� �� �-�< 3��+ �� R*T'
6 : 9/9 � 4/13!� &^�+  &
��.  

  
 �	��5-��� �6� ��	� �+, 
7
C ��� [C+3 7	� D&V �' 

�GFDL 	 NCARC U>3 
+��
BC �A1B !A2 	 B1��	� �� 

� 2025 !2055 

 	2085��
� ��	� 
' A; �&�
�� 	  
 ���GFDL   ���NCAR  �
$%&��  ��	�  

A1BA2B1A1BA2  B1
S
���H�� �\�%#  ������3  

2025  3/290  6/278  1/284  8/240  7/236  2/236  8/219  1/2  
2055  8/301  9/291  8/299  3/245  0/245  7/242  4/223  7/5  &/��  
2085  4/311  8/316  5/294  1/257  2/259  5/247  4/236  7/18  
2025  3/290  6/278  1/284  0/233  9/229  4/230  2/252  5/3  
2055  8/301  9/291  8/299  0/233  8/238  9/234  2/258  5/9  ���N*.  
2085  4/311  8/316  5/294  8/245  1/250  3/237  9/264  2/16  
2025  3/290  6/278  1/284  0/233  8/229  4/230  6/205  1/5-  
2055  8/301  9/291  8/299  1/237  8/238  9/234  9/207  8/2-  �-�&�U R���  
2085  4/311  8/316  5/294  8/245  1/250  3/237  6/219  9/8  
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W�64-%&�� �6� ��	� �+, ������3 $ ��	� �� �F�� �
2099-2010 �#
'��� ��	� 	 T�%�� 

�+��
BC U>3)2010-1961.( -�+3� fB�� ��# 

&#+ !� A��' �� 3&
 !'�+�6N-� !4�� 7�< :�<��.  
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Obs GFDL-A1B GFDL-A2 GFDL-B1 NCAR-A1B NCAR-A2 NCAR-B1 Ensm Mean

  
W�65- ��	� �� ��	HMC �
$%&�� �6� ��	� �+, ������32099-2010 ��	� 	 T�%�� 

�+��
BC U>3  �#
'���)2010-1961.(3�-�+  fB�� ��# 

&#+ !� A��' �� 3&
 !'�+�6N-� !4�� 7�< :�<��.  
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Obs GFDL-A1B GFDL-A2 GFDL-B1 NCAR-A1B NCAR-A2 NCAR-B1 Ensm Mean

  
W�66-� �6� ��	� �+, ������3 ��	� �� �����V U'�3 �
$%&�2099-2010 �#
'��� ��	� 	 T�%�� 

�+��
BC U>3   

)2010-1961 .(3�-�+ fB�� ��# &#+ !� A��' �� 3&
 !'�+�6N-� !4�� 7�< :�<��.  
  

   ��2*� �'�#�� 7-�NX� =-�,���-        �+ ������ +��� 3��+ �. �+ E��� 
             $(���� �(� A5 �-+�D� �� R.� 3+�+ r� `-��5 3��9/9: 8/14   � 1/18 

 !� &^�+  &
�� .      3�S,T-� �+ !�� ��> ��  &/����2*�-    @��X �+ E��� 
       R.� �,��� @��X �-�. 
� N�-�< � ��/� .   ��2*� 7-�NX� A�N�� =-�,"�- 

    `�X �+ E���  A�,T���)   �-�< 3��+ �� R*T' (�*.��� &-+�6 .  ���'�("#
    !� 3&-+ `?
 �+ ��       �(�2*� 7-�N(X� A�N�� +�
-     �S,T(-� �+ E�(��  3

               �-�(. �� �T-�D� �+ ��,"� &
� r�' N�-�< `-��� �� ��/� �	��� 
� &/��
+��+ @��X .  
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 W�67-���M3 ������3 -��	� �� �+�)
' `�(3   

�2025 !2055 	 
2085�3���
�� ��	� ���
�� �' UM&#  )1990-1961 ( �C

�F�� �
$%&��!��	HMC 	 �����V U'�3   

  
   �< �� R��]� =-�          !S4#�("# �'�,T(��� !6&('��� 7-�N(X� !4�� 7

+��+ .   3�S,T-� �+  ���N*.  ��2*� 7-�NX� =-�,���-    �(#+ �+ E���     ��(#
   7�< N�-�< `�X ���� 3&4-5 R.� 3&
 !4�� .  �(�2*� 7-�N(X� =�S'���- 

 3��+ �+ E�((��2025 :2055 � 2085 �((-�< 3��+ �((� R*T((' )1990-
1961 (   $���� ��2/14  :4/11   � 4/7  �	 &^�+       !��(U �+ =(-� �+�� &#�  

     3��+ �+ �� R.�2085 ��2*� -    �� =�S'��� E���5/17    `�X �+ &^�+ 
  RX�- &#��	 7-�NX� N�-�< .   7-�N(X� =�S'�(�� �-�&�U R��� 3�S,T-� �+

��2*�-              �(� ���' �� :3+�� �,"� �S-+ 3�S,T-� �+ �� �T-�D� �+ E��� 
           $���� �� ������ +��� 3��+ �. �+ A5 7-�NX� A�N��3/9  :3/6   � 1/2 

  +�� &#��	 &^�+.  !� =-����4�    !�5
��' RO6 A���    3�S,T(-� 3�D��(�    ��(#
      �-�&�U R��� � ���N*. :&/���+       3��+ �� �T-�D� �+ �]�U A�� ��/,'� 

 �-�<1990-1961 $���� ��4/13 :2/14 � 3/9!� 7-�NX� &^�+  &��-.  
  

�\�%# 
��G
   ����� �� �%�� ��      � !"���� ��#���,� ���a6      A�(#��6 &���� � &
� �

             �	�(
 �(� ��(��� �(���� ���(�� e�D�� =-� �+ :!Q��
      !("���� ��(#
�
�����               
� 3+�O,(.� �(� �(-�&�U R(��� � ���N*. :&/�� 3�S,T-� �.

@&� +�&'���  !��"Q 0+�6 ��#NCAR�  GFDL ��#�-��4. R��
  ���,'�A1B  :A2   � B1    RX�6 ���� !.��� +���  .     �� �%�� �� !X�> 
�

�*��� �	�
 )              �-+�(D� �&(,�� �+ :��+ � 0��� �� �
����� !"���� ��#
         0�� ���6��� �� �� ���a� 3�S,T-� �. ���+ � 0���    !'�+�6N-� ��#

@&�  �
�.   �	�
 {|. :&'&-+�6       @�> `��
 �
����� !"���� ��#

      ��2*� � &
� 3��+ @�> :!?�	 3��+-   3�D��(� E���   �*(.���  &'&(
 .
   �-�< 3��+1990-1961  ��+ �  @&� 3     3&4-5 �
�.2099-2010     �(. �(� 

      ���(. !. !'��
 3
��2039-2010  :2069-2040   � 2099-2070  �+ 
  &'&
 �,X�6 �j' . @&� �&4"'���       0
�� W��6�-+ 
� 3+�O,.� �� �
�.   !#+

   A��(' !'
� $-��] � !S,T*"# :�-�� &('+�+   @&(� =�(� �+ �(�    � �(#
            @&(� :e(�D�� =(-� �+ 3+�O,(.� +��(� s�,2� ��#�-��4.GFDL  �(� 

 ��-��4((.A1B3+�+ �((� ��,�((�� !S4#�(("#   
� � +��+ !'��&((-+ ��((#
R.� ��+��	�� ��,��� �&4"'���.  
    !� A��' e�D�� =-� Z-�,'          �. �+ ��+ =�S'��� !�� ���� �� &4#+

     =�� ������ +��� 3�S,T-�4/2  ��6/3 !,'�. �%�+  +��6  �(�     A�(� ��(/,'�
   RX�- &#��	 7-�NX� �]�U .   ���� �� �%�� ��       }�(. �+ 3&(
 W�Y'� ���

  @&� �y�� :A�/%           �� ��+ 7-�NX� !��"
 3�?"�' ���� !"���� ��#  &(�-��
 &44� !�.    7#�;< 
� `^�U Z-�,'        =�� ���# q.�� �,X�6 ���^ ��#

    ����� ����� @�&��  N�'  @�. ����2060 +�&U �� ��+ 7-�NX� 5/1  �(%�+ 
!,'�.       @�. ���� � +��62100 =��1   �� 5  !,'�. �%�+   6+��  7�< ��   !4��
3+�"'    &'� . 7#�;< Z-�,'    
�&'�.)34 (N�'   &4� !� &�-��       VP(	 �(� �(� 

    @&� �+ 0��� ������� :��+     3��+ � �#�-��4. :�#       ���(O,� s(�,2� ��#
R.� .            3&(-&< =-��
��(� 
� !(?- 0��� ��S�� �+ ����� !���*Q ��    ��(#

          x�(Q �,T(� ������� =-� A�N�� � R.� ����� �����    ��% ��(#  !-�(�X�
   +�� &#��	 ���O,� s�,2� .   7�(< o�.� ��     @&(� !(4��      s(�,2� ��(#

    x�Q !��"� �+ 0��� 7-�NX�    x�Q N% �� :�#  &#��	 3&-+ !'��� ��#
&
 .  x�Q =-� �+               �+ � �(,X�- 7-�N(X� �(�2*� A�N�� ��+ 7-�NX� �� �#

            +�+ &#��	 r� e>�4� =-� �y�� ���� l�	 R��>� 7#�� �Y�,')27.( 



964      ��������	 
 � ��� �26 ����� �4 ��� �- � !�"1391  

 ��# �,X�- -�             �(S-+ ��(����� $(�k� Z-�(,' �� �4#�"# N�' 7#�;< =
  A��' &#+ !�  ��@&� �"#   �(# �+ 0��� �'��. =�S'��� 7#�� �� �#

     �+ ���a� 3�S,T-� �.30            &('��+ !S4#�("# �(]�U A�(� �(	5 @�(.  .
   0��� l&'� �/. �k���Q           3�S,T(-� �(. �'��. 0��� �+ �'�,T��� ��#

  @&� !��"� :3&
+�-    �#7-�NX� 0���   �#   �'�,T��� �  ��      3��+ �(. �(# �+
 !� &�-�� &44�.    ,U� !"���� R��]� =-�  0��� d��� @�"      =�S4(. ��(#

    +�+ &#��	 7-�NX� �� �'�,T��� .        =-� �+ N�' R��>� =�S'��� A5 �� 3�PQ
  !� 7-�NX� `�X  &��- .    �,.�� =�"# �+   $(%�)31(        +�(	 Z-�(,' �+ N(�' 

        *T' A�.��	 A�,.� �+ 0��� ��&D� �� +�+ A��'     !��X q-��
 �� R20 
  ��25    RX�- &#��	 7#�� &^�+ .         �(� &#+ !� A��' �]�U e�D�� �+

3��+    3�S,T-� � �#         !� 7-�NX� !?�	 3��+ @�> :!.��� +��� ��#   &��-
              +�&(�� �(� &/�(� 3�S,T(-� �+ 7-�N(X� =-�,��� ��1/5    3��+ �+ 
�� 

2085 +�� &#��	 .   �&(� =�"# �+          � �(-�&�U R(��� �+ !?�(	 3��+ :
N*.      +�&�� �� $���� �� ���4/4   � 6/1   !� 7-�NX� 
��    &(��- .   3��+ @�(>

    3��+ ��4y,.� �� N�' &
�             �+ :�(-�&�U R(��� 3�S,T(-� W�+ � @�� ��#
 3��+ !��"�   3�S,T-� � �# !� 7-�NX� �#      �+ 7-�N(X� =-�,�(�� �(� &(��-

+�&((�� �((� &/�((�7/18 W�((. 3��+ �+ 
�� )2085 (+�+ &((#��	 r� . �+
 �S,T-� !��"�3                 W�(. 3��+ �+ &(
� 3��+ @�(> 7-�N(X� =-�,�(�� �(#

��*
     +�(� &#��	 �
�. .   $(%�)31 (          �(D�4� �+ +�(	 e(�D�� �+ N(�'
         +�&(U �(�+ 7-�N(X� �� �'������	5/2    �(� 75/2    !,'�(. �(%�+    � +��(6

      !� 3��
� A�#��6 &
� 3��+ @�> 7-�NX�   &(4� . ��*(
     �(�2*� �
�(.- 
       � A��' ���a� 3�S,T-� �. �+ 3�D��� E���!       �(�2*� d�("Y� �� &#+- 

     =�(� �'��. E���3      3��+ �+ &(^�+ 2025    �(� �5/13     3��+ �+ &(^�+ 
2085   RX�- &#��	 7-�NX�  .   ��2*� 7-�NX� A�N�� =-�,���-    �+ E�(�� 

        !� &/�� 3�S,T-� �+ A5 =-�,"� � ���N*. 3�S,T-�   &(
�� .    Nu�(U �(,?'
  ��2*� 7#�� R�"#�-  3�D��� E���        �(-�&�U R(��� 3�S,T(-� !��X  �+ 

��/�             ��*(
 3��+ =�(��� !(> A�,T(�
 `�(X ��/,'� �     �
�(.)2025 (
!�           ��2*� �&�� 3��+ �+ �+ 3�S,T-� =-� �+ ��� :&
��-    3�D��� E��� 6  � 

9    R.� �,X�- 7-�NX� &^�+  .          =-�,�(�� !(.��� +��(� 3�S,T(-� �. �+
               �(� +�(� &#��	 A�,T�
 � ��/� :N�-�< @��X �+ 3�D��� !�5 
��' 7-�NX�

 �� =-�                :&(4� �&(4�B :�(*4< :�N(�� A�(B !������ !�5 
��' +��� �+ �
    � �% :W&46 ...     +�(� &(#��	 ��a6 �����.    3+�N(��Q)9 (    3+�O,(.� �(� N(�' 
� 

      @&� +�&'��� ����5 !'�+�6 o��D�N-�HadCM3    @&� q.�� ASD1 
                  3�S,T(-� 0��(� � �(�+ ��(# 3+�+ 
� 3+�O,(.� �(� +�� s�� �]�U �+

   ��2*� :&/��-  �6 E���           � �*(.��� �� �(]�U =-� R�� ��S�� A�#�
       +�+ ���� �T-�D� +��� s�,2� ��# 3��+ ���� .     3+�*��(' 7#�;(< Z-�,'

    ��2*� A�N�� �� +�+ A��'-   3�� !��"� ���� E��� 3��+ � �#    R(�� �(#
             A�N(�� �� ��# ���+ 7-�NX� �� �?-���� RX�- &#��	 7-�NX� ��+ �����

1  :2   � 4      (�5 
��' :+��6 !,'�. �%�+         =(-� �+ A�(#��6 R�(� ��(S�� !
    A�N�� �� R
+6  :10   � 16            Z-�(,' �(� R(X�- &(#��	 7-�N(X� &^�+ 

&4� !� &�-�� �� �]�U e�D��.  
    !�� ��> ��          �(� &#+ !� A��' e�D�� =-� ��# �,X�-    !(�5 
�(�'
  3�S,T-� �+ 3�D���             3��+ ��(/,'� �+ �(-�&�U R��� � ���N*. :&/�� ��#

      �N(�� �� $���� �� !.��� +���  A4/13  :2/14   � 3/9     7-�N(X� &(^�+ 
!�     ���'�� W�N� �� &��-   �N-�����    :!�5 v��4� }��^ R-�-&�    �P(^�

   0�� � R�� ��S��          ����� 7#�� � ���6
�. ���� =-�' �����5 ��#
!� m�Y-� �� ����� ����� &-�"'.  

  
a'
B� 1   

1- � !��Q�".�.   W A�&4	�' !*�*U :. �    � ��/��� �PX  .1389.  �� !��-
��                 !("���� ��'�(.�' 
� !(
�' A�&(4*2- � &(
� 3��+ @�> �����–   �(����� 
�+��� : !��*> ���X���% ��# 7#�;< :��]� A�.��	73:82-69. 

2- � A��u����. 
 f�' !OY' :.V !.�*Q `��
 :.W A�&4	�' !*�*U :.� m+� : .0 !.�*�� � .1388.    3��+ �+ ���(� ��(��� �(���� !��-
�� 2039-2010 
,.� �� �+P��o��D�N-� 
� 3+�O 3+�+ !-�"'  �% !��"Q 0+�6 ��#ECHO-G ��.�� � ��X���% :16:.152-135. 

3- � !'���.. �    W ��< !�� . 1385.        +�(2' m5 V��(� � +�(?�"Q :&(
� �(� ��(��� ����� ��� �
�. ��*
  :    �
����(� W�(�Q �(�Y�  !(��*> v��(4� � 
)2(69:79-13. 

4-  A !��� 3�
.:  o &-�� .:  !'��� ��T�  d. �  !"/X 3  .1387.    @&� R���� W&Q �����  ��#AOGCM             ����(�� !(�5 
�(�' �+ �(���� fT(-� ��
�+ �
����� �?*
 �+ ����� ����� 3&-&< ��� +�� 3&4-�
 �����5 ��# :A��-� !�?#
 � �����5 ��Y�) 2(2: 10-1.  

5-� !O-�
.� &'
 :.� � !��"�  .1380 .�� �+ W&46 W���� &���� � �p���4X :&
� �
�. ��*
��� � :A����� :&/�� q-��
 �+ ����� ��)6 (2: 180-169.  
6-  d ��+�� R��&^. �    V 3+�
 ��U�  .1386.                      � R(Q��
 �+ !6&'
�(. � 7#�;(< :���� �+ �,T�� A�� W�+ �"�' �+ !#��6 &
� 3��+ @�> ������� 

 !'�*k��75: 193-182.  
7-� 3+�N��Q. 1378.W��� 3�S�'�+ �����,'� :3��6 � l�	 � m5 ����� �]� )d( :355��O^ . 

������������������������������������������������������������
1- Automated Statistical Downscaling 
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+ �+ �
����(� m5 V��(� �� ����� ����� �����66-65: 11352-
11364 . 
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 �
�����)�+��� ������ :+�� s�� �'�	+�� N-��5 �]�U( l�	 � m5 :)24(4 :835-815.  
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11-  d !'��� ��T�. �   3 !"/X  .1387 .      ��# @&� R���� W&Q �����AOGCM   ����� 3&-&< ��� �+ �
����� ������ !�5 
��' �+ ����� fT-� ��
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 � �����5 ��Y� :+�� 3&4-�
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 �+ �����) 2 (2:10-1. 
12- !�P�� ����' W .  d !?B�� � .1385.  �	�
 N���'5       ���������� q-��
 �+ A��-� f���"�����6� ��#  :7#�;<    A��(-� !Q��
 ��#  :)1 (4:182-

169.  
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Abstract

Study of the climate change impacts on agricultural products and agro-climatic variables can improve the 
management strategies regarding to the agricultural demands in future decades and climate change mitigations in 
agriculture sector as well. Impacts of climate change on agro-climatic variables of Mashhad, Sabzevar and 
Torbat-e-heydariyeh including precipitation, temperature, Length of dry season, growing period and potential 
evapotranspiration under IPCC A1B, A2 and B1 emission scenarios has been studied using NCAR-PCM and 
GFDL-CM2.1  in the periods of 2010-2039, 2040-2069 and 2070-2099. Uncertainty of each models are 
investigated. Statistical downscaling has been done using two different methods of multiple regressions for 
monthly to yearly time scales and stochastic weather generator of LARS-WG 5 for producing daily data. We 
used daily data for calculating daily potential evapotranspiration by using Hargrivz-Samani method. Results 
show that mean amount of growing period has been increased by 18.6 days in the period of 2070-2099 in all 
three stations. Growing period is increased both in 2010-2039 and 2040-2069 in Mashhad and Sabzevar, but it 
has decreased in Torbat-e- Heydariyeh in the same period. Precipitation change has no significant change in 
future decades in the stations under study, but mean annual precipitation of Mashhad, Sabzevar and Torbat-e- 
Heydariyeh will be decreased by 5.0, 2.8 and 2.6 mm per year in the period of 2070-2099. Results also indicated 
that mean amount of evapotranspiration in Mashhad, Sabzevar and Torbat-e- Heydariyeh will be decreased by 
13.5%, 16.5% and 14% in 2010-2039, 2040-2069 and 2070-2099, respectively.  
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