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1- International Panel on Climate Change 
2- General circulation model. 
3 - Regional climate model. 
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1- Hadley Center for Climate Prediction and Research’s HadCM3. 
2 - Statistical Downscaling Model. 
3 - Providing Regional Climate for Impact Study. 
4 - Representative Concentration Pathway. 

5 -Automated Statistical Downscaling. 
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1- Percent of Normal Precipitation Index. 
2 - Rainfall Anomaly Index. 
3 - Standardized Precipitation Index. 
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1- National Center Environment Prediction. 
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��� j��/� 4- 4:�� �- �	� #�+- B
%� %� 
� .*��N��% ���/O� �  �/3	-

 ��90  �s
�*�� B�)/T�� 
� . �:���  4- *XT� c��9! % *R�	: B�)/T�� �����$ �
��� #���� N��% ���/O� �	�

���  �3� #�		�� ���-��� B
%�.�$�  
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+�85  ���� 0��  [C
��B 
E��2020 �(�B��) 2050 (�B�)

 �2080!�ECK� ��1"�+� �� (m�)  



  

  

  

  

73  --------------------------------------  �% $�	>���	 �
��� 0 	9�7�� �#?8 ��@� �� �0	� A�%�  )�� ...  
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�6� �� ���+0�>� B�)/T�� 4� �$ 
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����� �� #��� N��% ���/O� 4! *R�� �
 4d	/� (��  ���
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�%�  ��� �
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�%� #���� ����� BB��/T���# �� 8
- .�$�4#
�68
 _�
�� 4!#���� (	0%� ���  4- �
�%�

8
 % �	��C ;]R #��/-�  �/T�� ;]R #�9/�� 4- �
��� #���� (��=' ���4-�:B�U�:  E���R� #��+� 4- (�� % *��

�� ���+0�>� 4
>�� 
� ��� ��� B
%� ��6.�U�-  

  

2 -  ���B FK# �  ����@ 0�@2�� ��=�# ������*  

�� �.� 4- ;��� ��
B���!�%�W�  �$�	� #�	T��� 4�	� % #�	T��� x6���� �� ���� E����� N��% .�U�- #�$

4d	/� (	��C4����� # 4/T- B�	� E�!�% .*�� (	�� `>� 
� �i�� ������ #4-7�U  %7�� ���  
� (/R�� 
���

-�� ���
�  �$�	� ��D��� % �U
 .*�� 7%�i/� E�� r�+�4	�! �� �+;���� # #�$�@� % �>	W� ��  ' ;-�
/� -

�U�-.  B
��U �%�:4 ) ������ E�� N��% #�$�%
 ���%��R5≤T≤0_� E�� % ( ����)0<T ( B�)/T�� 4� 
� �


B
%� % ���-��� B
%� 
�  �:��� % c��9! �*R�	: ���+0�>���  �3� B���' #�$.�$�  

  

 Z�=E4) �+���B FK# 0�@2�� ������* :۵≤T≤٠ FK# � (+ , G�2� )٠<T) .((2�� :=M��  

���� ��
�?� 0�@  
!�ECK� WCK�Q �*�
E 

0<T ٥≤T≤٠ ٠<T ٥≤T≤٠ ٠<T ٥≤T≤٠ 

 ��� =+� ���� 1 236 4 276 17 562 

2040-2011 

RCP2.6 9 228 12 255 38 608 

RCP4.5 2 211 15 281 37 578 

RCP8.5 8 191 13 244 40 569 

2070-2041 

RCP2.6 7 226 7 242 34 563 

RCP4.5 3 243 3 254 29 583 

RCP8.5 5 239 8 224 32 551 

2100-2071 

RCP2.6 2 238 10 264 19 556 

RCP4.5 8 225 10 266 35 533 

RCP8.5 22 431 12 240 46 541 
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 Z�=E5 0�@2�� ������* :8�8��� ) �+���B FK#۵≤T≤٠� (  FK#+ , G�2� )٠<T .()(2�� :=M��  

���� ��
�?� 0�@  
!�ECK� WCK�Q �*�
E 

0<T ٥≤T≤٠ ٠<T ٥≤T≤٠ ٠<T ٥≤T≤٠ 

 ��� =+� ���� ٩٣ ١١ ٥٥ ٣ ٤٢ ١ 

2040-2011 

 

RCP2.6 ٩٩ ١٤ ٢٤ ٤ ١٨ ١ 
RCP4.5 ٨٨ ١٦ ٢٩ ١ ١٥ ١ 
RCP8.5 ٧٩ ١٧ ١٤ ١ ١٣ ٣ 

2070-2041 

 

RCP2.6 ٨٨ ١٤ ٢٣ ١ ٢٠ ١ 
RCP4.5 ١٠١ ١٠ ١٨ ٠ ٢٠ ٢ 
RCP8.5 ٨٣ ١٤ ١٧ ٢ ١٧ ٣ 

2100-2071 

 

RCP2.6 ٧٣ ٨ ٢٢ ١ ٢٥ ١ 
RCP4.5 ٨٢ ١٦ ٢٨ ١ ٢٠ ١ 
RCP8.5 ٨١ ٢٤ ٢٥ ٤ ٦٤ ١٤ 

  

 

 

 

   

 ^>�40��� �  0�@2�� ������* : 0<T ) 0��� �  0�@2�� �(h� 5≤T≤0  � (�B�) WCK�Q ��1"�+� �(�B��) �*�
E ��1"�+� �(I
+�8)

.(m�) !�ECK� ��1"�+�  

 ;DU4 #��� �- #�$�%
 ���%��R 0<T  %5≤T≤0 ��  �3� ���+0�>� B�)/T�� 4� �$ 
� �
 *R�	: B�)/T�� 
� .�$�

 B
%� 
�2040-2011  #��� �- #�$�%
5≤T≤0 ��  �3� �
 E���R��$�\ 0%�  B
%� 
�2100-2071  �%
 ���+� (��

E$�! ���-��� B
%� 4- *XT� �
 ��  �3� ����� B��- 
� B
%� 4� �$ 
� c��9! B�)/T�� 
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 ���+� B
%� 
� z~� % E$�! �%� B
%� 
� ��/-�  �:��� B�)/T�� .�$�2100-2071 

 #��� �- #�$�%
 ���+� 
� #�	)�3F E���R�5≤T≤0 �� B�$�3� 
� 4:
� �is ��� #��� �- #�$�%
 ���%��R .��U

��  �3� �
 E���R� ���-��� B
%� 4- *XT� ���+0�>� B�)/T�� 4� �$ (��/3	- �%� B
%� *R�	: B�)/T�� 
� .��$�
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� �is �� �/�! #��� �- #�$�%
 ���%��R/�������� �+� (�� �+- B
%� %� 
� % B��� <�]/=� ��= 4- �
 E$�! ��

��c��9! B�)/T�� 
� .�-��  B
%�2070-2041  B
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� % E$�! 4:
� �is #��� �- #�$�%
 ���+� �%� B
%� 4- *XT�



  

  

  

  

75  --------------------------------------  �% $�	>���	 �
��� 0 	9�7�� �#?8 ��@� �� �0	� A�%�  )�� ...  
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� ��	�� .*�� ���C
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�
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%� ��6 N�� .��U�	���	��  
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�� n�d�� �9� �%� 4�	��� �+- 4- #� n%� 4�	�  ' *U���- % ��UB�	��C *3! 
� (���-��- .�U�-� �	���	��  
�

	� �� % ���� ;D3� *U�!  ��� n%� 4�B��
|' �� E���R� �
 7
�T=  ��' �
�% % B�	��C �������� �>= xX6 .�$�

 
��'*X@B�U  ���X2� �$�U  ���! &��: 4
>�� �4/U�� #
��' B
%� �6 
� 
� �	���R % B�	��C �
�%� #�$

����$# 1982 �1990 �1994 �1996 �1999�2001  %2003AT� (�� 4! *�� B��- � 404-
�6  �	0��  ��	� �- #�
�-

 ��D��� %�	���	�� .*�� 4/U��� �	@A� #�$�@� 7�U % �������� �%�- 4/X0�  ���
 N��  �q�$ ������ 4-  '

%��k��$# #
�d�$�� % #e�0���	R 7%�i/� n��
� .�
�� �)/T- �	��C �=�%� 
� ����� #�$�	���	�� ���
� #�
�� �

4��/�' % 7%�i/� ���
�����W- #�$ �� 7%�i/� (���-��- .��U�- ��$
�6 E	C 4!��(�� ���  �9� 7SD3� �� �D� �U

 B�	��C *3!�	���	��  n�)�$ 
���- B�o# B�o  �U �	dO %�� B���! % ��� �$�%
 ��$\���U /�
�	4d B�o��� �$

B%S� .*R�� �$��= E$�! ��D���  ��	� % ����- ��= B����� %  �% �h!��O 4- ������  (�� �-*3!
�  ���/O� B�	��C

 
��$�) �
�� ��:%  ���X2� 7�� % N��%  ��� 4- 4/T- ��D��� *R� �� ��]W� ;! (/R
 (	- ��1387 (�� 
� .(

43
� �	��� #��- B�	�/� ��F  �	���
 �%
 �� E$%kC4�9C #�$40��+� .�U B��i/�� #��-#�$   �	���
 j��/� ���

W� x��6 �� 4! �
 B�	�/� ��F #�$�	�/� (	- �)/TX�$ 4X��B��i/���
�� 4-*��B��' ��  �3� �*�� (�� .�$�

40��+��$  Y	W� 
�n��
��R� Arc GIS 10.3 43
� 4	9� *9:4�9C #�$ #��-�����B�U���.  

 Z�=E6
(���� :0�@ �=K+Y ���� ��
A"� =K� !C
B�G�  

������
�?� 0�@ [��+� 0���B 2R [���2 0���B  2R 

2040-2011 T87.556-H٢=٥١٢٨٫٥٤+٠٫١٥٣Y 0.89 Y٠٫٠٧٨-٨٠٫٧٤٢=١H+2.552T 0.95 

2070-2041 Y٠٫١١+٣١١٠٫٩٨٤=٢H-52.22T 0.94 Y٠٫٠٨٨-١١٦٫٦٧٥=١H-0.25T 0.94 

2100-2071 T١١٠.٩٩-H٢=٦٤٦٣٫٣٨+٠٫١٨٨Y 0.87 Y٠٫٠٨٤-١٣٧٫٤١=١H-1.661T 0.89 

  

40��+� 
�5�- #�$ Y١  B�	��C �
�%� #���� (	0%�Y٢  �4��/T�� �
��� #���� (��='H  % N�i�
� y�+�T  y�+�

 .*�� ��� ��$
�6  �%�: 
� 4!4 �� B�$�3� (		X� ���, #5�- ����
� 4- 4:�� �- �	����4-*��B��'�� � ��  ���

40��+� (���$ 4�9C #��-.���� B��i/�� �������� N��% _�
�� #��- ;DU 6 �43
4�9C #�$ #���� (	0%� N��% #��-
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�

 �� 4
>�� N�i�
�B��
|' �� N%�U6��� 
� ��i�� n%� 4$� 
� �	� �
��� #���� .��U 4���= N�i�
� �! % *TC x

��.�
�� 4���� *39X��
� ;��%� �� 7���i�
� 
� % �-��  

   

   

 ^>�6
P)� :
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+�8) [��+� 0���B I+�]Y � (h� ) [���2 0���B I
(�� LC?�95  �� .=;�������@0 

 ��
�?�2040-2011  �(�B��)2070 -2041  � (�B�)2100-2071 (m�).  :HX��) � ����
�)�1397(  
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 B�)/��.*�� B�	q	C 
�	T- �/T	� ?� �	���  #
��' j��/� (���-��-c��2/��B�U B��� �� ��! ���� ��� #�$

CanESM2  B
��U �%�:)4) �������� E�� �- #�$�%
 E���R� (5≤T≤0 (B
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�  �:��� B�)/T�� %2100-2071 4/U�� B
%� 4- *XT� �
 ��  �3� c��9! B�)/T�� 
� .�$�
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 ���%��R �������� E�� �- #�$�E$�! �� E�� �- #�$�%
 4! *�� �0�O 
� (�� .�-���_���� B�)/T�� 
� #�$

B���' ��	��� B
%� 4� �$ 
�  �:��� % c��9! �*R�	:�  E���R�;-��9:��� ��  �3� �
 ���+� E���R� �- .��$�

 �- #�$�%
E�� _� �����4-HX� 7
�T=  ��	�  'B
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� �$	��� #�$��R� B���' �� xX6 .*R�� �$��= E�
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4X��W�#�$ �� l�i�� ���%� ���-��� B
%� 4- *XT� �
�%� #���� (	0%� N��% _�
�� 4/R�� 7
�s N��% _�
�� % �/R�

 ��� ��� ;]R #�9/�� *�� 4- �	� �
��� #���� (��='4-�:B�U�:  .*��4-
�6  #���� N��% _�
�� Y��/�

 �
�%�7 �12  %12 � 4- �%
�� l�i�� ���-��� B
%� (	)��	� �� ���%�  �:��� % c��9! �*R�	: B�)/T�� 
� �	�� �/R�

 �
��� #���� %4-
�6  �- Y��/�=A�	� 12 �13  %18  *XT�  �:��� % c��9! �*R�	: B�)/T�� 
� �	��� 4- B�%


�� n���� ���-��� B
%� (	)��	� 4-�-��.  E���R� 4-%
 �-��:  ���! 4
>�� 
�  ���X2� % ���� B
%� ��6 (���-��-

_� E�� % �������� E�� ?T�
 ���� B
%� ��6 E���R� �- .*�� B�	� �U
 B
%� ��6 
� �����	���	��  
�

 4
>��4+0�>��
�� �� E���R�.�-��  

  

 l �K�  

) ��X+�So #�90�� �SR \���U�$ ����>� \�,
 ���	�����13904/T$ 4��� %� 4+���  �D�� �- �	��� �		�� 7��@� �-���
� .(  % n���- 
��

  % *T	- ��� �
����C �	0�� % #�
%�3! E��� 4��3� �(#�,
  ����= :#�
�� 4+0�>�) �0'�
�  B
��U ��D�1  �  1s162-145.  

 )  ����! �#
%�� \��+�So ��0��! \��W� ��)��- #���� \��/- �y�U�1390 .(C	 E-	�� �	�� -'� ���
���F  B
%� 
�2030-2011  �-

B��� �� B��i/�� ��	��� #�$XU	4��� #B�U  B���! ��	
���
 ��� Y���LARS-WG   4��3� �(#�,
  ����=  �/�� :#�
�� 4+0�>�)

&'��=%    n���)��s %�H    B
��U ��d�C % *T	- ��� �(#�
%�3!5�  1s  1196-1184. 

) ��� �#�%�R� \�i>]� � ��� ���,
1394 4��
� % ��D��� �- �	��� �		�� 7��@� �-���
� .(�� ��X$�
		�   :#�
�� 4+0�>�) *3! #�)0�

4�	�	� 4,�O��� �(�%
    B
��U �n
�9F4  1s �62-51.  

 ���%�- \�i+: ��W� ��0
�:' \�,�	�� �����- ��T� \#�9� �#��
0�) n��9- � ���
��� \�	+� ��T�1393 �		�� 7��	@A� ?T�
 �-���
� .(

  B
��U �n
�9F ��� �(���$�  �/��9U :#�
�� 4+0�>�) n��� �U
 #e�0��R % ��D��� �- �	���2  1s �175-161.  

) �,
 ��+T� ������! ���TO \�,�	�� ���	TO ���R \��W� ��%�  ����- \(	�� �B���	�� \(��T� �#
�	�1390  �0�TD3= ��%
 ��
�- .(

  ��%
 g3! 4,�O 
� �	��� �		�� Y���U *W� E$%kC�$#  ���	����U�  B
��U �n%� B
%� �7  �  1s42-21. 

) .(	�� �B���	��1389#�
%�3! ����U��$ % �	��� .(  .�%� ��F .�,
 n��� B�)3��� 7�
�3/�� .�93� .502.  

) .��X+�So �#�90�� �SR1393B��� #
��' ����� ��	
���
 .(  .�%� ��F .�/T� (2� 7�
�3/�� .�93� .��	��� #�$263 .  

) ;	����� �B���	0% \;	�= ����-��1393 ���X2� _�
�� ��
�- .( #�$���� % �$�@a� � �	@A� *W� #�
%�3! 
�  :#�
�� 4+0�>�) �	��� �		�

E$%kC 4��3� �((�%�� % ���X� ��93�  *v�iO #�$ &'��=%  B
��U ��D� % *T	- ��� �4  1s �214-197. 

) .��W� ���	TO 4:��= \�,�	�� ��DF�!1387  .�%� ��F .�93� �$�)3��� ��9: 7�
�3/�� .�93� .(��� *��
� .(704 .  

 �#���-�	� \���: ����	�� ���6&�$%�� \`	-| ���.�� \c��� �#�	40�  )1396   �/T�� *3! n�.� #�
%�3! ��	��� ����� �-���
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�	�  B
��U ��$� ��� ����
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Abstract  
Global warming leads to changes in precipitation patterns, temperature, and other climatic variables. These 
impacts affect the risk of thermal stresses in cropping systems. This study was carried out to evaluate the effect 
of climate change on the cold stress variation of potato plants in the tropical regions of Kerman province. To this 
end, changes in the occurrence of cold stress in the observation data of Jiroft, Kahnouj, and Manoajan stations 
were analyzed(from 1981 to 2005) and the future period (from 2011to2100). The future course data, using 
general circulation model CanESM2 with respect torcp26, rcp45 and RCP 85 scenarios were quantified by 
SDSM software. For this, the climactic indices were used to evaluate the changes in cold stress of potatoes by 
the tolerance thresholds of potatoes and based on the average of long-term climate data and the probability of its 
occurrence during the growth period. The results showed that in the Jiroft station, the probability of occurrence 
of early and late temperature below 5º decreased to 83% and 63% respectivelydintheKahnoj and Manoajan 
stations the probability of occurrence of early and late temperature below 5º in the future period decreased and 
increased, respectively. Also, the date of the beginning and end of cold stress was shifted to the beginning and 
end of the cold season. The statistical analysis of data indicated that the days of cold stress (5≤T≤0) will increase 
from 2011to2040 in the Jiroft station, and from 2071to2100 in the Manojan station but it showed a decreasing in 
the Kahnouj station. The results show that the days with freezing stress will increase in the future in the Jiroft, 
Kahnoj, and Manojan stations, as a result, date of early and late cold stress will happen 10 days earlier and 14 
days later compared to long term average of climate in the study area. 
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