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 SA 1DT k�  � e�U �N�P� � D��$� 3�� �6 ���N KLG ��6��� �OQ
 +��J � �$��,��FG E�� +��?P� ���
�� H�4���� ���P�� :  
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 SA 3) D��$� 3�� �6 ���N KLG (����l �6 �O�) ��6��� ���
�� H�4���� 3�P�� m��*� H�4���� :2018 -1948(  

  

j)� -  �OQ
 +��?P� 3�$8
���F.����� �N�P� � D��$� 3�� �6 ���N KLG ��6��� 3#I��  

#H_�$ (3
��= �6 
 $���) ����$. 3H� �� #> I�	 �= .	 />�B �	

	 ��� 
1 ��1��� #��2 /
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�� d
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 �� �= �Q>
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 M�>G1�X�	� : �OQ
 �$��,��FG E�� 3�$8
���F. 3�
��6��� D��$� 3�� �6 �*OQ�  

��� �G�� �6 �$��,��FG E��   �� �O� �6 +��J����l  

H�4���� CV% R2 ���F.71 �)�J  DW H�4���� CV% R2 ���F.71 �)�J  DW 

#
)�	} 27.694 6.548 0.132** 2.268 1.986 53.03 11.885 0.002 1.017 2.066 

#
�)� 28.239 6.921 0.004 0.435 1.807 54.238 13.052 0.000 -0.133 2.077 

Z��$ 27.94 7.413 0.023 1.074 2.354 48.508 13.620 0.032 -4.075 2.440 

3
��= 28.063 10.774 0.003 0.595 2.018 38.136 12.601 0.006 -1.314 2.230 

/$ 31.69 8.823 0.046** 2.071 1.869 33.433 14.206 0.001 0.442 1.988 

5{�} 38.345 6.229 0.020 1.167 2.093 32.933 13.292 0.016 1.878 1.755 

�:�} 43.627 5.546 0.002 -0.399 1.849 32.649 16.903 0.001 0.612 1.876 

I�)�	 43.556 6.906 0.000 0.173 2.093 30.845 18.981 0.002 0.912 1.601 


 $���� 39.437 7.889 0.007 0.875 1.969 31.311 16.229 0.008 -1.578 2.289  


 �>	 32.676 10.044 0.054** -2.619 1.962 33.467 13.502 0.003 0.815 2.043 


 $	)� 29.278 8.917 0.032 1.598 1.834 38.399 12.979 0.000 -0.111 2.477 


 $��� 28.486 8.19 0.122** 2.798 1.681 45.021 13.905 0.008 1.918 2.354 

����$. 28.085 4.151 0.128** 1.434 1.944 47.787 5.971 0.003 -0.517 1.910 

��F1 35.018 5.803 0.054** 1.619 2.073 33.183 9.475 0.011 1.160 1.905 

����1�6 43.592 4.845 0.000 -0.113 2.117 31.747 13.988 0.002 0.762 1.698 

Q�
�9 33.797 5.991 0.000 -0.049 2.259 34.392 9.247 0.001 -0.291 2.419 

#�:�� 33.253 3.253 0.050** 0.835 2.111 39.331 4.893 0.000 0.032 2.210 

 ��� �� ��� �	
� **5 ����  
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 SA 4���F. ���P�� : D��$� 3�� �6 ���N KLG ��6��� ��X, 3�
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 M�>G2�X�	� :D��$� e�U 3�� �6 �*OQ� ��6��� �OQ
 �$��,��FG E�� 3�$8
���F. 3�
 

��� 
�G�� �6 �$��,��FG E��  �6 +��J ����l �� �O�  

H�4���� CV% R2 ���F.71 �)�J  DW H�4���� CV% R2 ���F.71 �)�J  DW 

#
)�	} 26.954 6.258 0.002 0.289 1.966 55.133 9.986 0.001 -0.603 1.927 

#
�)� 27.500 7.042 0.010 0.679 1.997 56.016 10.104 0.003 0.987 2.137 

Z��$ 27.254 6.607 0.006 -0.482 2.161 52.967 11.109 0.059** -4.928 2.198 

3
��= 27.254 8.227 0.010 -0.762 1.919 43.447 12.381 0.116** -6.302 1.912 

/$ 28.838 8.003 0.000 -0.107 2.246 34.48 13.931 0.134** -6.038 1.643 

5{�} 34.824 4.903 0.004 0.381 1.907 30.439 9.623 0.002 -0.463 1.924 

:)�� 40.915 4.646 0.015 -0.798 2.558 28.589 12.737 0.007 -1.022 1.855 

I�)�	 40.599 5.931 0.008 -0.762 2.641 27.529 15.602 0.002 -0.668 1.927 


 $���� 37.218 10.804 0.015 1.685 1.654 28.405 14.255 0.000 -0.176 2.348 


 �>	 29.736 11.781 0.007 -0.994 2.128 30.973 13.907 0.017 -1.904 2.168 


 $	)� 27.465 8.068 0.008 0.679 1.687 39.369 13.581 0.004 -1.153 2.269 


 $��� 27.500 6.336 0.000 -0.065 2.088 47.897 11.774 0.007 1.585 2.044 

����$. 27.321 3.105 0.000 0.056 2.196 49.138 5.417 0.036 -1.736 1.866 

��F1 31.831 4.825 0.001 0.137 2.349 32.460 8.019 0.132** -3.251 1.745 

����1�6 40.757 4.227 0.017 -0.780 2.847 28.059 11.504 0.006 -0.845 1.807 

Q�
�9 33.477 7.715 0.002 0.345 1.723 29.689 10.886 0.009 -1.040 2.362 

#�:�� 31.339 2.702 0.000 -0.021 2.258 39.604 4.27 0.088** -1.723 2.371 
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 SA 5 D��$� e�U �6 ���N KLG ��6��� ��X, 3�
���F. ���P�� :  

  

 M�>G3�X�	� : 3�
D��$� k�  3�� �6 �*OQ� ��6��� �OQ
 �$��,��FG E�� 3�$8
���F. 

��$ 
�G�� �6 �$��,��FG E��  ����l �� �O� �6 +��J  

H�4���� CV% R2 ���F.71 �)�J  DW H�4���� CV% R2 ���F.71 �)�J  DW 
           #
)�	} 27.746 6.837 0.148** 2.512 1.921 50.792 11.506 0.042** 4.103 2.129 

#
�)� 28.028 7.675 0.000 0.060 2.354 51.237 13.423 0.002 0.966 2.203 

Z��$ 28.327 10.626 0.001 -0.345 1.919 43.000 12.554 0.008 1.668 1.922 

3
��= 29.331 20.676 0.001 -0.643 1.990 34.399 13.167 0.021 -2.270 1.885 

/$ 32.676 16.927 0.059** 4.637 2.166 29.923 14.675 0.000 -0.090 1.536 

5{�} 38.451 6.443 0.017 1.095 2.115 29.927 13.846 0.016 1.800 1.902 

:)�� 42.183 6.005 0.01 -0.851 1.967 30.367 15.294 0.016 2.036 1.726 

I�)�	 42.641 5.042 0.057** -1.768 2.335 31.168 14.882 0.005 1.071 1.623 


 $���� 39.648 7.926 0.001 -0.369 2.109 31.432 12.643 0.003 -0.808 1.826 


 �>	 32.641 12.137 0.044** -2.851 1.963 33.712 9.982 0.013 1.344 2.146 


 $	)� 29.859 6.151 0.058** 1.524 2.136 41.233 10.667 0.011 1.593 1.901 


 $��� 28.873 5.815 0.151** 2.244 2.238 45.429 11.488 0.073** 4.858 1.950 

����$. 28.461 5.078 0.024 0.765 2.138 44.971 5.911 0.042** 1.865 1.910 

��F1 35.563 8.848 0.070** 2.866 2.131 29.925 10.075 0.007 0.855 1.870 

����1�6 42.412 4.324 0.043** -1.310 2.178 30.768 11.622 0.016 1.554 1.653 

Q�
�9 34.049 5.383 0.008 -0.565 2.111 35.459 6.684 0.008 0.710 1.877 

#�:�� 33.367 3.600 0.011 0.436 2.156 37.719 4.126 0.064** 1.355 1.792 
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 SA 6 D��$� k�  �6 ���N KLG ��6��� ��X, 3�
���F. ���P�� :  

  

� - ��� � �	
���
�� �	
������ ���  

#1 #$	�	 ����+
= �)�+$��	�) #
�9 ���� Y�	

	 ��� 
1 
%��$ ��1��� I��k� �
���.��.�1 ���1�� ��2��	� � ��? ��2

(�$  ���� �� #1 (��?1948  �62005 #1(�$ /A+�	� ���� �	)+! ���� 5�+c82 � �22006  �62018 #1 ���� �	)+!

IRK(�$ /A+����8? (�	�� .���? "��%6 �2 ��24 Y5  �6 #���
/$ /1�
.�	 5
	 ��2 W1�<$ Z��	 5
	 
1 .�?�1

 (���4 /$ z_�$ �	

	 ��� 
1(�$
� ��<4 ����$ D�� #�
� ��+ $ 
1 #> ��
�) ��?NRMSE (�$ �� (

GFDL-CM3  (���$ /A+�	� ���� �	
10,390  (�$ �� �CanESM2  (���$0,402  ���� �� �	�%$ 5
	 .I�	

 �)
��+� �� �	
1 /A+�	�rcp85  �rcp45  (���$ C�6
6 #1 (�	 (�$ ��0,215  �0,217  #1 Q�� D�� (�$ �� �

 C�6
60,233  �0,219 /$ .�?�1#�)6 �1 /$ z_�$ v
��� 5
	 #1 �	�%$ #> ��
�NRMSE  (�$ ��GFDL-CM3 

 �)
��+� �� 5�+c82 � rcp85\
O.	 .I�	 �	��)4
1 �
�8> �	�%$ .	IRK ���� �� �	�%$ 5
	 
�
� ���� .	 /A+�

/$ 
�8> Q�� /A+�	�/��B�� Y�?�1/$ �����	 #> #> �?�1 3��� 5
	 #1 E)k)$ 5
	 �
�? `�?�1 
���1 �= �	�%$ #> ���

IRK ���� .	 ���$= ���� � @)8�
� W�	)6 YV��06�� ^� z4�? /1�
.�	 ��+ $ 
1 5�+c82 .I�	 
�8> /A+�

/$ z_�$ 5���6 C

k/A+�	� ���� �� #> ��
�  (�$ ��+ $ 
1GFDL-CM3 D	�>
2  (���$ C�6
6 #10,820 Y

1  �0,377   (�$ �� �CanESM2  (���$ Q��0,805 Y1  �0,425 /$ (�	 (�$ �� /A+� IRK ���� �� �$	 `�?�1

 �)
��+� ��+ $ 
1rcp8.5   (���$0,818 Y1  �0,345  �)
��+� �� �rcp4.5  (���$ Q��0,815 Y1  �0,339 /$ -

��B�� �?�1/ �)
��+� ��+ $ 
1 D�� (�$ �� #>rcp8.5  (���$0,797 Y1  �0,347  �)
��+� �� �rcp4.5  (���$ Q��

0,825 Y1  �0,354 /$��	� 5�1 3$�> N� <�	 @)8�
� W�	)6 z4�? ��+ $ 
1 #A����� .�?�1 (�$ � /6	�2��$ ��2

/��B�� `��	� �)�� ��? #>Z��	 
1 �	 (�$ V��06�� ^� /
	��> z4�? � I�	 �	��)4
1 �
6:�1 /
	��> .	 (

IRK ���� �� 5�+c82/$ z_�$ /1�
.�	 5
	 .	 #A����� .I�	 /A+�	� ���� #1��$ ����B �6 Q�� /A+� #> ��
�

31�& /
	��> .	 )
��+� �� 
2 �� (�$ �� 
2/$ ��
�9 /�) &.�+>  
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/$ z_�$ �	

	 L
X �	
1 5�+c8286 �� @)8�
� W�	)6 z4�? #> ��
� D�� #�
� �$	 .I�	 3$�> I��B /$�

(�$
� ��<4 ����$) ��?NRMSE ^� /
	��> C

k 5�+c82 .I�	 #���
 ^
	Q�	 �	

	 I��&)$ #1 I �� (

(�$ 5
	 #> I��� /+�$ 5
	 #1 �$	 `I�	 #���
 ^2�> 5���6 C

k � V��06�� #�?	�� /
	��> �	

	 L
X �� �2

#1 .�?�1 �� V��06�� ^� C

k /�>�)O#1 (�$ �� 
2 �� /A+�	� ���� (���$ p�)�$ �)O0,664 /��B�� YI�	 #>

 �)
��+� �� (�$ �� 
2 ��rcp8.5 #1 (���$ p�)�$ �)O0,651  �)
��+� �� �rcp4.5  (���$0,682 /$ #> �?�1

/$ z_�$ Q�� �	

	 N
? �� 5
	 
1 ��J! .I�	 (�$ �:�1 /
	��> .	 />�B W�	)6 z4�? #> ��
� �� @)8�
�

(�$
� ��<4 ����$ D�� #�
� �$	 .I�	 3$�> I��B /$�86) ��?NRMSE ^2�> �= L
X � �	

	 I��&)$ #1 I �� (

 /B	)� #1 I �� 5
	
1�+1 `I�	 #���
 ^
	Q�	 Q�� 5���6 C

k � V��06�� ^� /
	��> C

k 5�+c82 .I�	 #���


	 N
? ^_1 �� .I�	 �	��)4
1 �
6:�1 /
	��> .	 /1
X/$ ���� V��06�� ^� /
	��> C

k �	

 ���� �� �2�

 (�$ �� /A+�	�GFDL-CM3  (���$0,860 IRK ���� �� � �)
��+� �� /A+�rcp8.5  (���$0,833  �� �

 �)
��+�rcp4.5  (���$0,842  (�$ �� 5�+c82 �CanESM2  (���$0,839 IRK ���� �� � �)
��+� �� /A+�

rcp8.5  (���$0,835 +� �� � �)
��rcp4.5  (���$0,850 /$.I�	 (�$ �:�1 /
	��> .	 />�B 3> �� #> �?�1  

  

 M�>G4M>� 3>L���P. �6�$5�� : 3�
CanESM2  �GFDL-CM3 +�: � ��LJ�� ���� �� � e�U �D��$� 3�� �6 3��>� ��6 ��LJ

DT k�   

��
A

��
�

 �
���

5 
��

��
 

�

��

��
�

 

GFDL-CM3 CanESM2 
rcp8.5 rcp4.5 rcp8.5 rcp4.5 

e
�U

  D
��

$�
  

k
� 

 e
�U

  D
��

$�
  

k
� 

 e
�U

  D
��

$�
  

k
� 

 e
�U

  D
��

$�
  

k
� 

 

 ��
��

/
A

+�
	�

 

1948-
2005

 NRMSE 0.412 0.390 0.379 0.411 0.390 0.379 0.412 0.402 0.409 0.412 0.402 0.409 
NSE 0.664 0.820 0.860 0.693 0.820 0.860 0.664 0.805 0.839 0.664 0.805 0.839 

d 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
R2 0.361 0.377 0.388 0.316 0.377 0.388 0.361 0.425 0.431 0.361 0.425 0.431 

 ��
��

 I
R

K
/

A+
�

 

2006-
2018

 NRMSE 0.231 0.215 0.224 0.226 0.217 0.218 0.231 0.233 0.233 0.222 0.219 0.226 
NSE 0.651 0.818 0.833 0.684 0.815 0.842 0.651 0.797 0.835 0.680 0.825 0.850 

d 0.999 1.000 1.000 1.000 1.000 1.000 0.999 1.000 1.000 0.999 1.000 1.000 
R2 0.344 0.345 0.353 0.330 0.339 0.350 0.344 0.347 0.346 0.347 0.354 0.358 

  

� - ��� �������� ����  

 ��1��� ��+
= #�
�%$ �	
1 ^2�a9 5
	 ��C+� ���B 	��	� /��$. �
� Y�	

	 ��� 
1 
%��$ � #
�9 ���� �� #1 �2

 :3$�?1961  I
���1990  s
�Q� ��+
= :3$�? /6= ���� �2041  I
���2060  ��� ��+
= �2071  I
���2090 

 ���8? (��� .�
�
� "��%65 
%��$ ��1��� I��&)$ ��+
= I��k� ��$ �� 	� �	

	 ��� 
1/$ ���� V��_$ ��2 -

 /8��&	 (�$ Z��	 
1 .�2�CanESM2  �)
��+� �� ��rcp4.5  �rcp8.5 /$ z_�$��$ �� #> ��
� 
 $���� ��2

/$ ���� 	� (�8? I8� #1 /
�A1�� ��� � s
�Q� ��+
= �	
1 "2 ��1��� I��&)$ #
�)� � 
 $��� �6#1 `�2���)O #>

 �)
��+� ��rcp4.5  #1 /
�A1�� 5
	 s
�Q� ��+
= ��1,646 ��$ �� 5
	 
1 ��J! .���� �2	)4 #��� �+��$ 
�
� ��2
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 �)
��+� �� 5{�}rcp4.5  /
�A1�� ��� ��+
= �� I�)�	 ��$ �� 5�+c82 � s
�Q� ��+
= �� �31�& #�)6  I��&)$

/��B�� .����	 �2	)4 N�76	 (�8? #1 ��1�����$ 

�� �� #> �2/
�A1�� 5

���1/$ ��
� L)+� I8� #1 �2#1 Y�)? -

��)O ��$ �� #>:)� �)
��+� �� �rcp4.5  .	 ^�1 /
�A1�� ��� "2 � s
�Q� ��+
= �� "21,5  L)+� #1 #���

 /8��&	 (�$ �� �$	 .����	 �2	)4 N�76	GFDL-CM3 ��$ .	 d
! I��&)$ @:�B 5

���1 �� #
)�	} �6 5{�} ��2

� /
���	
��/$ ���� 	� (�8? I8� #1 /
�A1�� ��� "2 � s
�Q� ��+
= �	
1 "2 )
��+� �� 
2 �� ��1��#1 `�2� -

��)O �)
��+� I��B �� 
 $���� ��$ �� #>rcp8.5 /$ ���� 	� #��� �� .	 ^�1 ��� ��+
= �	
1��
�? #� �	 .�2�-

��$ �� #> I�	 
>l ��2:)�)6 31�& �	Q�$ 5
	 
 $���� � I�)�	 Y� .I�	 #�U0!
1 ��$ �� /$ �6 Z��$ ��2

/$ ���� 	� L)+� I8� #1 /
�A1��"> #� �	 `�2�V��k I��B ^�1�.��	� �
6  

 30? W1�<$7  /8��&	 (�$ Z��	 
1 Q��CanESM2 /$ z_�$ #> ��
�
��.	  /
�A1�� 5

�8> ����$. �� /�H�

6	 ��� � s
�Q� ��+
= �	
1 )
��+� �� 
2 �� ��1��� I��&)$ Q�
�9 � ��F1 /��%��	 3H� �� �� �$	 .����	 �2	)4 N�7

I��B /$�86 �� ^�1�8>/$ ��
� (�8? I8� #1 /
�A1�� �2 �)
��+� �	
1 ��F1 �� �= /�H� 5�����$ #> �)?

rcp4.5  .	 ^�1 @:�B 
���1 �� Q�� Q�
�9 �� 5�+c82 .���� �2	)4 #��� s
 .	 ^�1 #1 s
�Q� ��+
= ��0,8  #���

/$�1 .�?U0!
1 /$ L)+� I8� #1 /
�A1�� @:�B /$�86 �� ����1�6 3H� �� �)
��+� �� �= �	�%$ � �?�18,5 

 #1 ��� ��+
= �	
11,90 /$ #��� (�$ /�H� #�
�%$ .��� GFDL-CM �� #> I�	 �= .	 />�B /� & (�$ U0!
1

 � s
�Q� ��+
= �	
1 "2 )
��+� �� 
2 �� (�8? I8� #1 /
�A1�� ����1�6#1 `I�	 #�)6 31�& �����)O �� #>

 �)
��+�rcp8.5  #1 s
�Q� ��+
= �	
11,8  #1 /
�A1�� 5

���1 (�$ 5
	 W1�<$ 3> �� .�? �2	)4 �A1�� #���

/
�A1�� �$	 .����	 �2	)4 N�76	 )
��+� �� 
2 �� ^�1�8> Q�
�9 � ����1�6 3H� �� (�8? I8� � ����$. ()H� ��2

V��k ��F1/$ 
6+?�1 30?) �7.(  

 (��� W1�<$ 5�+c826 /$ z_�$ (�$ #1 #�)6 �1 #> ��
�CanESM2  � s
�Q� ��+
= �	
1 )
��+� �� 
2 ��

 ���#1 X�.	
 ��$ ��2:)���$ 

�� �� YI�)�	 � �/$ 	��9 ^
	Q�	 ��1��� �Q>
$ #��2 I!
� �2#1 .�+>��)O #>

 �)
��+� �� � #
�)� ��$ �� ^
	Q�	 5

6:�1rcp8.5  #1 s
�Q� ��+
= �	
16,5 /��B�� .���� �2	)4 #���S �� 
�$ #>

 ��:)� �Z��	 
1  �)
��+�rcp8.5  ��� ��+
= �	
15,03  30? W1�<$ .I��
 �2	)4 ^2�> #���S �� 
�$8  Q��

 ()H� 

�� �� � I!
� ^2�> ����1�6 �� #> I�	 ��0?=#1 I!
� /��B �� 5
	 .�? �2	)4 ���Q�	 ��1���  #> I�	

Z��	 
1  (�$GFDL-CM3 ��$ ����$ � I!
� ^
	Q�	 5{�} �6 
 $��� 5�1 ��2 I!
� 
 $	)� �6 I�)�	 ��2

31�& E)k)$ .I��
 �2	)4 ^2�> �)
��+� W1�<$ #> I�	 5
	 �� #�)6rcp8.5  #��� 5

6:�1 .	 ��� ��+
= �	
1

#1 `I�	 �	��)4
1 
���6��)O#1 �= �	�%$ Z��$ ��$ �� #> 8,5  
 $	)� � 
 �>	 �� � ^
	Q�	 #���S �� 
�$4,4  �� 
�$

.I��
 �2	)4 ^2�> #���S  
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 M�>G5�>L$T : ��6��� +��?P� 3�4�KLG ���N � ���?� M>� �� f�J� �6 D��$� 3�� �6 3CanESM2  �GFDL-CM3  3P$��LJ �� ��  

��� CanESM2_rcp4.5 CanESM2_rcp8.5  GDFL-CM3_rcp4.5 GDFL-CM3_rcp8.5 

a b a b  a b a b 

#
)�	} 0.125 -0.327 -0.396 -0.149 
 

0.458 0.012 0.083 0.726 

#
�)� 0.479 0.491 0.604 -0.759 
 

0.563 -0.214 -0.042 0.024 

Z��$ -0.083 -0.613 -0.083 -0.911 
 

-0.188 -0.324 0.083 -0.235 

3
��= -0.792 -0.455 -0.604 -0.545 
 

0.021 -0.402 -1.083 -0.077 

/$ 0.083 -0.979 0.229 -0.333 
 

-0.917 -0.315 -0.583 -0.911 

5{�} 1.042 0.107 -0.688 -0.045 
 

0.104 0.473 0.396 0.324 

:)�� -1.625 -1.696 -0.396 -0.952 
 

1.833 1.452 1.250 0.738 

I�)�	 -0.167 0.792 -0.583 -1.372 
 

1.750 1.702 0.958 1.315 


 $���� 0.271 0.491 -0.167 0.738 
 

0.667 1.143 -0.938 2.095 


 �>	 0.521 0.786 0.438 1.202 
 

-0.063 0.729 -0.229 0.670 


 $	)� 1.646 1.134 1.042 0.667 
 

0.333 1.006 0.500 -0.304 


 $��� 0.625 0.482 0.271 0.631 
 

0.417 0.042 -0.208 0.101 

#�:��  0.177 0.018 0.530 -0.785 
 

0.415 0.442 -0.108 0.372 

 a:(2041-2060)-(1961-1990) , b:(2071-2090)-(1961-1990) 

  

 M�>G6�>L$T : ��6��� 3#I�� �OQ
 +��J 3�4�KLG ���N � ���?� M>� �� f�J� �6 D��$� 3�� �6 3CanESM2  �GFDL-CM3  �� ��

(����l �6 �O�) P$��LJ  

��� 
CanESM2_rcp4.5 CanESM2_rcp8.5 GDFL-CM3_rcp4.5 GDFL-CM3_rcp8.5 

    a b a b a b a b 
          

#
)�	} 0.992 0.136 0.221 4.267 3.372 2.781 1.448 4.804 

#
�)� 4.365 4.690 6.510 5.498 3.341 1.670 0.909 4.129 

Z��$ 1.960 1.891 2.857 2.435 2.966 2.247 2.310 8.583 

3
��= 1.324 2.490 2.902 4.769 0.493 1.764 3.161 3.526 

/$ 2.031 2.775 2.317 2.138 0.387 1.883 1.966 1.125 

5{�} 0.959 1.775 2.169 -0.612 0.664 0.914 0.616 1.261 

:)�� -3.023 -2.822 -2.642 -5.034 -0.670 -0.168 0.097 0.668 

I�)�	 -3.041 -1.773 -2.821 -1.861 -1.427 -0.794 -1.792 -1.612 


 $���� 0.601 1.703 0.705 2.751 -2.422 0.338 -2.763 -0.379 


 �>	 2.824 1.775 -0.042 1.510 -2.345 -0.288 -0.473 -4.444 


 $	)� 3.309 2.506 1.846 0.681 -2.331 -0.810 -2.471 -4.438 


 $��� 0.008 -0.772 1.518 1.421 3.791 1.229 2.417 1.247 

#�:�� 1.026 1.198  1.295 1.497 0.485 0.897 0.452 1.206 

a:(2041-2060)-(1961-1990) , b:(2071-2090)-(1961-1990) 
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 SA 7KLG ��6��� �.T +��?P� �Q$�*� :���N ���?� M>� f�J� �6 D��$� 3�� �6 h$�#� � ��� �>L$T 3��6 3�CanESM2  �GFDL-

CM3  

 
 SA 8 :���N KLG ��6��� 3#I�� �OQ
 +��J �Q$�*� ���?� M>� f�J� �6 D��$� 3�� �6 h$�#� � ��� �>L$T 3��6 3�CanESM2  �

GFDL-CM3  



  

  

  

  

121   --------------------------------------  *��&+�
 ,-��� �./	�0 � ���1 234 $�+$
�5 
� �+ �678	5...  

 

���O�3��C  

#�)6 �1  .	 /0
 ���B C+� ��1��� #0+
	 #1#7��$ �2/$ �	

	 "��&	 /�K	 � #1 /
�A1�� �1 (�� �
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Abstract  
Iran's location in the latitude of 25 to 40ºN in the northern hemisphere has made the subtropical jet stream a 
factor in regulating humidity systems in Iran, making it easy for humidity systems to enter the country when this 
jet stream is in Southern Iran. But as it moves northward, its strength decreases. In recent years, it has been 
reported that the positioning of subtropical jet streams in the Northern Hemisphere is shifting. Therefore, the 
purpose of this study is to evaluate the position of subtropical jet stream location and its variability over Iran. In 
this study, data on zoning wind velocity ranged between 30 and 80ºE in the Northern Hemisphere, at levels 
between 1000 and 10 hPa from NOAA, as well as outputs of circulation models including CanESM2 and GFDL-
CM3 for the historical period 1948 to 2005 and future periods from 2006 to 2100 were received from IPCC in 
two scenarios RCP4.5 and RCP8.5. In this study, the main components of the jet stream include the central core 
velocity of the jet stream and its latitude position. Investigation of the position and velocity of the jet stream 
indicates that the subtropical jet position changes in Iran and its eastern regions are followed by significant 
incremental changes. Whereas in west Iran, there is a significant decline in jet stream velocity changes. The 
future of Jet Stream positioning in Iran based on the CanESM2 and GFDL-CM3 climate models in both rcp4.5 
and rcp8.5 scenarios indicates that relative to the base period in both scenarios as well as the near and far future 
of its position to the north moves.  
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