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 .5��D�� 
���D� ,D �J�: ,J�4� � ,��Y	�� x4��

�L�6J�Y ZA��: �	 X�D ���:��4� �� O��	�D�*� 545$? �L���: 
��,D @4	 �� � .5�2 �:� .	�� ��BR? OG? )|5�
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#���� 
�� OG? �� �D�� ���� � 8��4	��
 �?���> h4��� � ����2 5�� P>��: ,
 ���� �� �:	 )�����? ,��L� .O�� =��D

�: ���A ��BR?O�
 
�� �D 5��	PJ�) O�� �B~: @4	 � �D� 
��3.( 

 

  
JC�3�O;� @�O;�0� @�O;�0� �(hA� T���,����R ���<�1 :  

:��� � 6��5 B1�� J���,  

'	�	 5��� P�+G? 
��'�: �	 =��D O� q� ,
 O�� ,�J� N4� 
�4�2 ��"��� @4�Q? �D x�H�: �:	 � =��D '��	 ,
 �4��

 ,4�*� /����D ,
 5�C�� jO�� ����
 5��� 
���	 (P4��� � /��: �,4��� �,4���K ���:��	 ���:���) O�� )b_ 5��

 
��:�p-value  �D �D��D #� #�X�: ,
 /��: '�: �	 �$�?05/0 �� : �O��'�: �	 �:	 5��� .O�� ��	 ��:��	 ���:��� 
��

'�: �	 � �%�: 5��� 
���	 �:	 �N�4�- ���6D '��2 �D� ���� � O�� 8�]G: ����6:� ���Y � O�
 P]� ,
 ,4���K �-

,��- 5���: '��2 5�� P]� ,
 �: � P4��� � /��: �,4��� 
��,��Y � P��� � ,A�� 5�� �#	� � O�� '��2 #	�	

 �D� �����: M4�X�� '��2 �4	�Q: /����D ,
 5�C�� jO�� ��4�X�� 5��� 
���	 �5D�4p-value �� :�*� ��	 5���D

8�5�)1N: 
��:���-�� #�:�� s4��� ,D ,��? �D N4��D��D .( - #���*�� vH� �	 8�5�
95 
���	 �*�+A� �&��" %

J�� s4��� i�?�? N45D jO�� (�:	) ��4�X�� � (=��D) ����
 
��5����� �	 �*�+A� )�����? 	�5Y� 
�4�2 
���

�: ,QH�:.5��D 

\�BQ1M� 2�O����
�1 @<�4R j"�O1 :-�O;� @�O;�0� 6��5 � ��� �9�A� B1�� J���, � \�BAH  

'��:� 
Z-Rain P-value Z-Tem P-value 

8�� 34/1-  087/0  2/0-  4/0  

,4���K 95/0-  16/0  24/0-  4/0  

,4��� 054/1-  14/0  07/1  14/0  

/��: 06/1-  05/0  7/1  04/0  

P4��� 7/0-  24/0  34/0  36/0  

�: 
0 0 

2/0  4/0  

Ne�K 32/0  4/0  07/0-  2/0  

,�e�K 56/1  59/0  57/0-  067/0  
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O��2� 41/1  074/0  52/1-  14/0  

��:��{� 54/1  06/0  04/1-  06/0  

���
� 08/0  9/0  55/1-  03/0  

��:��� 85/0-  19/0  86/1-  37/0  

��:��	 56/0-  28/0  32/0-  4/0  

@�;<1 � ����4 �a<b�� B�'<,:6��5 2�
  

�: #��� @��� #����$� (���J� �	 N?) �_�D � �"��� )S�]G: 	�J+*" #�X�: � O�
 �4� vH� ����D vH� 5�	

�: )��& #������
 ,D��? �D �J?� �D ,
 �� � .5�2 �"��� )S�]G: O�
 �4�,D j	��5� 
	�4� )�����? 	�4^-
�G� -

 ,
�*� #��� �� 
	�4� )�����? �� � .5�2 8�]G: �	 O�
 �4� vH�5�C�� j5�	 #���� N4� ,
 #�X�: 	��: �	 ��

,D .O�� 	�4� ���6D 	�J+*",D �� � .5�2 	�J+*" #�X�: �,��*� #���" �� �*4	 .5�2 O�
 �	 'o4�1800   .�2�+�


 =��D�- 8�� �	1398)774  �? (��*�+�:200  �� �	 .�2�+�
 8�� �	 ���J�1395  �	 ,LR6: N�*� .O�� #���� �	

=��D #�4�-�	) #��6D�? P]� �	 ,
 s��D O�
 ,��:� �	 �:� .O�� yE�: 
�?���D PJ� ,D @4	 �� O�
 .���� (��

�:=��D ZD�? O�
 �4� vH� �	��2,D .O�� /���	 �	 �� #�X�: � P�A 8�� 
�� �	 O�
 �4� vH� �8��: #���"

8��6J�Y 
�� �? �L�2000 8�� �	 � M��
 ���J� 	�5> �? �L���? 
��5600  #�X�: 5�C�� j	��	 M4�X�� ���J�

,D #� 5�L�? 	�J+*"P�L	 8�5�) 	��5� ���5�C )�����? �O�� 
���D� �D �J�: ,J�4�3 5�L�? �	 �(4	 u>��: �� .(

,D 	�J+*" #�X�: � =��D ,HD�� �"��� 8�]G:,D @4	 O�
 �	 'o4� P�L	 �� ,HD�� N4� .O�� =��D ,D 545� �(�6D��

 =��D N�D �(�6�*� #�X�: .O�� '54	�2 ,���G: @4	 �� � .5�2 	�J+*" � =��D �(�6�*� i4�q ,���G: x4��

 �D �D��D @4	 .5�2 	�J+*" �685/0  �D �D��D @4	 �� 	�J+*" �D �756/0 .O��  

#��� �� T4 �� ie��q N4�� )S�]G: 545� M�
�� '5��	 �	 �(4	 
�� �� � @�+A� � =��D .�d� )�����? ,D �"��

,D) @�+A� )�����? 	�5Y� �� #������
 @$�,D .O�� (
��2��� 	����� #�
�� �� �J4 #���" N�L�| � M�
�� �8��: #���"

O�
 �4� vH� M4�X�� ,D ���: #����$� �	 5�4��� N4� �� #��� k�	 � �*�+A� )�����? N4� ,D 
�����
 MED  �X+


,D�: ��6G: @��� #����$� �	 �_�D � s��D 5���: �?S�]G: ,D O�6� ��*
 �D� ���� �D �L�]G: #���"  	��

8�5�)2.(  
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\�BQ224���	H ��0Q)�O;� @�O;�0� �g�5 � ����4 �a<b�� (��OC
/M,)��C��� � (��OC
))	H �"4 kh; �6��5  :1398(

  
  

:���G� ���F, �5 2��E4�; XU��  

����D O$�  �@�+A� ����? �� 
�����
 #S� � k�	 ,4�*� ��$C �� g5� , :�� �	 @�+A� ����? �D 
��2��� yY��

k��	� )��B�)#� �� ���� )bJ�: �D ,+D�Q: �
�����
 �D @�+A� ����? '5�PCI @�+A� ����? �D 
��2��� 
��	����� � (

)ASI.5� '	�%��� (  

:���G� ���F, 4� N��(l'�  

,D ����D ��d�:,D �� @�+A� ����? 
�����
 MED #S� � �4� ,J�4� � 
��:� ,4�*� N4�,���4^- O� A�� T4 #���" �4 5��

,4�2 �� ���Y �� ZD��: O�� � ���_�	�2 � �L�6J�Y M4�X�� �=��D M��
 ��:	 M4�X�� �� �$�� k�	 �*�+A� 
��

�� M��
 � ���:��4�*�C #5� T�Y � �GH� 
��,�)��A ��	�� � ��,��Y '��*� 8�5� �	 .54	�2 '	�%��� ��3 

'�$D k��	�,4�2 N4� .O�� '5� ,e��� @�+A� ����? �� #���	�D � Z��*: �d� �@�+A� ����? k�	 .5" '	� ,� �	 ,
 ��

,e��� @�+A� ����? 	�5Y�N4� �(���D �'5�O�� �� M�D ,
90 '�$D 5&�	�: 5�4R? �� @�+A� ����? 	�5Y� #���	�D�4�*� .5

,D �� M�D �D �25���D M��
 � �L�6J�Y 	�5Y� M4�X�� ,4�2 �8��: #���"99  �� M�D �D �� ZD��: M��
 �5&�	93 

 �� M�D �D ���_�	�2 � �:	 M4�X�� � 5&�	85 #��� 5&�	'�$D N�D �	 @�+A� ����? =�4^- '5��	 
�����
 #���	�D

,D ,��?�D .O��D �D��D c����
 
�%L� #�X�: ,J�4� �87/0 �: i���: ����E��� s4��� �O��.5���D  
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\�BQ3��05 M�5 �� ���G� ���F, N�� :(B9�� � �1����*) �O;� @�O;�0� 24���	H @�����5   

  �����  ��	
�  ��
��  

�
����� � �
��
  ��
�
��  ����  ��
�
��  ����  ��
�
��  ����  

��� ��
��
  30  1/8  10  7/2  330  2/89  

&��' ���(  1  3/0  1  3/0  368  5/99  

���+,�- ��
��
  1  3/0  0  0  369  7/99  

��./���0 ��
��
  36  7/9  20  4/5  314  9/84  

�'�	+�
 2�
  10  7/2  10  7/2  350  6/95  

�345 6�� 78 ���(  6  6/1  15  4/1  349  3/94  

  

N�� 2�
�K� (V���G� ���F, 4� �B�  

'�$D k�	 ����D 
��D,4�2 �� @�+A� ����? �� #���	�D 
��M4�X�� �)��� M��
 	�J+*" �)S�]G: M��
 vH�  �4�

�O�
 M��
 5:��	 � �� N�DN���  O"��� M��- �	,:��p��E��� s4��� x�� .5� '	�%��� �� 
�%L� i4�q � '5�

�� : �(���D ,
 c����
'�$D 
���d� #	�D��	,4�2 .O�� #���	�D#��� '5�	�4 
�� �D @�+A� ����? 
���B� '5��	

8�5�) 	�D #����$� �	 
�����
4,���G: c����
 
�%L� i4�q #�X�: .( �D �D��D '5�81/0  '5��
5�4�? ,
 O��

 � 5:��	 M��
 �
��J�D M4�X�� ��+�� ��4�^_ O��:� M��
 �(���D 
��:� ,��*�  O��: m��- ZA�� �	 .O�� s4���

M�?.	�D 5���Y '5�4� �	 �� ZD��:  �� �D �"�*��� 
��  

\�BQ4(B9�� � �1����*) �O;� @�O;�0� 24���	H �5 ���G� ���F,  2�
�K� N�� :  
  �����  ��	
�  ��
��  

���9
 �
��
  ��
�
��  ����  ��
�
��  ����  ��
�
��  ����  

���8 ��
��
  34  2/9  52  1/14  284  7/76  

2�( ��: ;45 ���(  43  6/35  18  9/4  309  5/83  

��,<
= ���(  51  8/13  21  7/5  298  5/80  

��8�� ���(  40  8/10  11  0/3  318  9/85  

6:����( >?@ 6:�5���  82  4/12  36  7/9  287  6/77  

  

^�BG� (m:24���	H I�5 �� ���G� ���F, �5 2��E4�; 2�
���
�� 2��5 2���n 2�
  

'�$D N�D �	 @�+A� ����? �D 
��2��� O$� �D�E��� 
��	����� ����D 
��D , L�H:	��: ,QH�: 
�����
 #���	�D ��

,4�2,��$D 
��,��2 �� '	�%��� �
���D� 
���I��? �O�
 m4��? ����? ��J�Y ,D .��Q: 
��O�L� � 
��� 
��

,��E+2 O�
 �O�
 
�(L� ����? �
	�]�A��� @
 � �e���	 #����2 �N4X(4�� P_��: �
� '	�%��� )���$: � �D

,D .54	�2,�?� � ��E��� ��d�:.�5A� N4� 
5�DY�� �� ��) yASI8�5� ) 5� '	�%��� (5M��- s4��� x�� .(,:�� ��

,
 5� yE�: PA�5> �� �J4 �� .�5A�yE�: 
��2��� 
��'5� '	�%��� .�5A� 
�4�2 s4��� N4� .5�	�
 
��

O�� �*�+A� )�����? �D 
��2��� O$� #������
. ,�?� s4���) 
5�DASI�� ,
 	�	 #��� ( 11 	����� 
��D �B~: .�5A� 

���
��2� �D /��� ,�?�
5�D 
o?������� �D yY�� ASI�  '	�%��� �� 
���D� �����D � '�HA��E��� �
� .�A�� .��Q: ,D 
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�J�Y � ��:�2 ����? m4��? O�
 � ����? 
�(L� O�
 
��	����� ,D �D����	 O$� .�5A� N4��*$: 
��2��� �D 

)�����? �*�+A� O�� ,
 m��-#�25��	 #� �� ��E��� O�*�� @
 � '	�
�: )���$: #� N4�?m��- ,
 5��D ,D #�4�2

 �D �D��D h���: ��� ,D c����
 
�%L� #�X�: ,D ,��? �D .5��%2 m��- #�765/0 M��- �4�4�- #�X�: � '	�D,:�� 5�4�? ��

.5�  

\�BQ5^�BG� :��,� �  ���G� ���F, �5 2��E4�; 2�
���
�� �5 �5��O;� )0Q �
 XU�� �5 �01R 2BA5ASI �O;� @�O;�0� ��  

AB<C
 �BB?D �' 6��0:�5 6����.�
�  ���:  E5�	�  A(  �BF��  ASI G.D�  

H�����
��') 6��B'8 6:�5 J�4C�(6
  112  139  35  84  649  1  

:
 J��L	5
 M�C�
 M��N� G' �,�- ���0 �  81  139  59  90  580  2  

O���D 6�P'�Q 2�(  88  98  68  116  528  3  

AB<C
�BB?D 6�R�
 2�(  77  115  52  126  513  4  

6�
�/�' GS5�D  70  104  36  160  454  5  

2�( GS5�D G���<06
  69  80  85  136  452  6  


���{:�	 � 
��5:�	 , ��?  72  75  44  179  418  7  

2�(  T�<�� )2�( U�V3� ��F(  48  94  58  169  390  8  

2S�� � ����-  G' 6:����( :
 >?@ �BB?D  51  63  66  190  345  9  

H���B0 2�( ����
� ��0:�5 �' GN4��  38  65  57  210  301  10  

�R�� �W��� G'  ��Q�X�  21  68  67  213  266  11  

  

� -S1�<� p��,�  2�,��O;�2�
 2��E4�; ��<� �0Q�<� )@�4���	HPCI(:  

 yY�� ,+*� �� �+G: Z:��� �	 @�+A� ����? �D 
��2��� 
��	����� ��E?� )bJ�: � Z���: �	 ����D	��: 
��


����� �� '	�%��� �	 �L�: ZD��: [ q �� ���2���2 [�� Z���: N4� .5��6� @�+A� ����? �D 
��2��� '	�� � 545� 
��

,��:� �	 5:���
 �,��2 �� '	�%��� �
���D� 
�� )��$: � =��:� [ q �)��� �D T4K�L��D ,+D�Q: ��J�Y ,D .��Q: 
��

:��� , ��? ,��:� �	 ���T*
 �� '	�%��� h4��� �? �+G: Z#�2�� � OL�	 �L�: � �*+" 
�� P:�� �� �+G: 
��

�: yY�� �� @�+A� ����? �D 
��2��� 
��	����� Z���: P�+G? � ����D O$� .	��PCI  yY�� N4� �	 .5� '	�%���

 [�� ,
4 ,�?��: P:�� �� m��- 
,4�2 
��D c����
 
�%L� i4�q #�X�: .	�� 
�� �D��D 
��2��� 
��	����� Z���:

 �D734/0 p��E��� s4��� /��� �D .O�� s4��� �4�4�- '5��
5�4R? ,
 	�DM��- �� '5�,:�� yY�� ,���G: � ��PCI  

 ,*�D �
K�L��J? �� '	�%��� ,��:� �	 �L�: ZD��: [ q � �L�: )b�$6? �� '	�%��� ,��:� �	 
��	� ����
��D

�� '	�%��� � )S�]G: ,��2,�?� �	 
�����
 )S�]G: ,��$D 
��8�5�) 5���	 ���A @��- �? 8�� 
��6 P�+G? .(

8�5� s4���6 �: #���)��$: [ q �
�����
 MED N�L� � #��? � 
5:��	 ZD��: [ q ,
 5�	 � #�5: ��� 
��

� )�����? ��B� s4��? � =��:� ,D ,��? .5" � #� 
K�L��J? � ��� 
������ �D i����: , :�� =��:� .5" � �*�+A

.5���D �: �B~: �*�+A� )�����? �D 
��2��� Z���: g^> � P45 ? �	 g5�  
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\�BQ6)"��B�� � �rC	� :����G� �����F, �5 J��H @B� ��E4�; 2��5 @�4���	H 2�
  XU�� �5PCI 


��2��� 
��D #������
 O4	�5G: � ) bJ�:  
��2��� 
��D  )bJ�:  O�*�� #�X�: 

S�D  h���:  @
  X�C��  PCI)(  ,�?�  

�J��D )b�$6? �� '	�%��� Z���: � 
��	� ����
��D  235  105  9  21  924  1  

 N� '	�%��� �	 �4����? .5"545� 
���  185  132  10  43  829  2  


�����
 )S�]G: ,*�D .5" � �L�: O4	�5G:  185  126  17  42  824  3  

,��2 �� '	�%���  �	 �L�: ZD��: [ q.��Q: 
��  170  129  28  43  796  4  


�����
 s4��? � ����:� )�:5Y ,D �����	 .5"  162  132  34  42  784  5  

#�5: �	 �L�: ZD��: [ q
���D� 
���  183  119  23  45  764  6  

'	�	 �� '	�%��� .5"
�����
 �������� 
��  163  100  32  74  721  7  

@�+A� ����? ��B� �D �4���� .5"  45  86  103  136  410  8  

@�+A� ����? �D 
��2��� ,��$D 
��	����� �D �4���� .5" 34  38  143  146  321  9  

,��2 '	�%��� �� ��L�	 #�:��� O4�*> .5".��Q: 
�� 26  34  115  194  261  10  

  

���O12��E 

,D @�+A� ����?ML�C �� �J4 #���"M�? � �� ZD��: ��4�^_ O��:� �q�> �]" '5*" 
�� 
�� � ()���$:) �"�*���

N�D vH� �	 �����
 =b? .O�� '	�
 	��4� [+�E: x���: �	 �� �����#������
 	��4� � �++*L�OQ���: � ��,:��-

 z4��- ,:��Q���? �	 .5��6� ,��2 N4��� z4��- � 8�����: ��?��
 ��4� 5���: �4��2015  �J?� �D @�+A� ����? �D 
��2���

 �� �J4 �+G: Z:��� ,DN4��	 .5� 	�5*+A #� �D ,+D�Q: 
����J���,D 
�����
 MED #��: Z:��� �+&� O�L� � #���"

#���D �� �J4 �+G:g�]: N4��2�XD � ND�
 ,Y�C 
�� ,��?	��: #� g�5�� ,D �D����	 ,��:� �	 �� ZD��: '5��


P�E: �k�Y M4���� �����2 M��- i4�E? ��q�� 
�D��
 )�����? .O��2 ���A #5� M4�X�� �D '��*� ND�
 ,Y�C

�L�6J�Y 	�5Y� � �:	,D .5� �� ZD��: �4�^_ O��:� M��
� @�+A� ����? 
���B� 545�? i��: 545� 
�� #���"

) �L�6J�Y 	�5Y� ,��*�96 -1386�b�� �() ��XD 
��98-1397 ,�S�� 
�:	 M4�X�� � k�Y 545� M4���� (

 N�D)5/1  �?5/2 ��
 i��: �(/��6+� ,��	 )���$: �
�����
 )�5�L�? M��
 ����:��4� � �GH� �� ZD��: M

'54	�2 �"�*��� ,4�:�� M��
 � 
��J�D M4�X�� ����$� ,D ����� ��  h4��� 8���
 .5" ,D ,��? �D N4��D��D .O��

'���� /��Q: �	 �*�+A�/��Q: �	 @�+A� ����? �D 
��2��� 
��	����� ��E?� �
�,QH�: � �+G: 
���: 
� ��B� 5���?

,D ��	����� N4� 
���� .54�*� P45 ? �� )�����? N4�)��$: ��"�*��� ,4�:�� ,D )5� Z:��� �	 Z���: Z�� � ��� 
��

�: �+G: Z:��� 
�� �� @�+A� ����? =�4^- k�	 �D ZA�� �	 .O�� ,�6D�� �+G:.�5A� �4�� #��? .���� 5���: ��

) 	����� ��E��� ��+*" )�:�5A�ASI () Z���: Z�� �PCI .	�*� ���� �� (  

,���4,D 	�	 #��� , L�H: N4� 
�� 
���� g5� �+G: Z:��� �	 �*�+A� )�����? 	�5Y� �� O��	 k�	 	��� P�L	

'K��-,�4��� O�
 ����� OG? 
���D�� , ��? � 
���D� ,J�� 
����� 5���: 
�� 
��D�� �(�X+
) �J�Y ,D .��Q: 
��

2 O�
 ��"��� @4�Q?,��E+I���: ��e���	 #����2 �
�O�L� � � �"��� )S�]G: 
��� , :�� h��? 
	�]�A� 
��

 [ q 	�	 #��� s4��� N��\*� .O��	 5���Y �*�+A� )�����? �D 
��2��� 	����� O�Q��: �	 
�B~: MQ� �+G:



  

  

  

  

30   -------------------  ��� ��	
� �
���� �
 ������
�� ������  ����� � 
! ���!29�� ��#$ 1400  

 
 [ q � ��5�$: � ��� )�:5Y � ��S�
 O*�A )��B .5" �5:��	 
��5-�� ��L�: ZD��:)��$: � 545� ��� 
��

N�*!? ,D ���� �OY�	�-��D '�?�
 )5:) �J��D 
5:���
�� .�d� � 5:���
O4	�5G: (g�� �:�� �J��D 
�� �	 �� �4��

 ,D��? �� '	�%��� ,��:� N4� �	 .O�� '	�
 	��4� g5� , :�� @�+A� ����? �D ��2��� 
��	����� 
��2��� � O�Q��:

���D �=	b(�D T��D N�:��2O
�� 
��N� T*
 �D �D�4����D �
�����
 � �4����� #�� ? 
����"� 
�� � ������D

O
��)����� 
��)��$: M4�X�� �MED N�L� � 
5:��	 ZD��: O4�Q? � )�5�L�? ,q�" O$� �-� #�:���) ��� 
��

��� ,��> �M4�X�� �)�5�L�? 
�����) g5� , :�� 
������ �D i����: =��:� ,e��� � (
� =��� � �D�4����D �'	�X��

N� , ��?.�5A� ,+*� �� (������D 	����� O�Q��: ,D O�6� @�+A� ����? �D 
��2��� 	����� Z���: Z�� �D ,
 5��6� �4��

 .	�*� .�5A� 
��2��� 

  

 S5�A�  

 �
	���z��4� '��- #�	X4 	� 6: �������� ,:�] : � 
	�*G: N�6>)1398 �('��� �4����� D �B~: 
�� #������
 
��2��� 
������� �

.5�2 OG? ��
  ('����:�
 #����$� :, L�H: 	��:) �4��� � �� )�����? h4��� �, ��? � ������� �56�56-39 

�
��	� ���$�)1393(� ,���
��� )��B� ����? @�+A� �D 5�L�? i�����:� �	 ,QH�: #�54�� �$� #�$%&� � ,e��� 
����J��� 
��2��� �D 

/��� O�����
�� 85:�
��� #�4�- ,:�� 
��
	 
�����
 M4��2 �O"��� '5J���	 �
�����
 '�(���	 	�
�$�. 

P� *�� 8�+$D ��!?�: �	�o� �����+")1396(
��
�� � � ,�?� 
5�D  
o?����� 
�� O�6� 
��2��� ,D )�����? �*�+A� �� '�254	 .	�: 

�+G: , L�H:	��: :O�	 P�+G? �#��6�� �4�!� )����E: 8�� ��H�G: .��$C '��*� �72-63.  

��5%& ����6> �q�5*G: �
�d� ��$� �A��" 	�o�)1392(� ����D �B� ����? @�+A� �D MED 
�����
 �D 5�
�? �D MQ� ,D
��2��
 


	������� x��H? �	 N4� �MED )�Q�QG? 	�]�A� � , ��? 
�����
 �#��4� '��	 44'��*� � 1 �16-1.  


5L�Y N45L��E�� ��:��
� �������� � �5�L ����)1394(� ����D P:��" �B�: �D #��? 
��2��� �	 �D��D )�����? M��o- �@�+A�
�� 

'��	 ��4�������� '��*� 3� 677-655.  

��*��q #�2o:)1392(� ����D i���
�4^- 5�� 
K�L��� .�A�� )�� �	 #����Y 
�q� OG? 
���4���� [+�E: 85:
�� ��*�+A� 

#�4�-,:�� �������
 5��� .'5J���	 
�����
 '�(���	 ���	�� 5$�:.  


X4X"  '���� ��+�EL�Y)1392(� 
�(L� @�*]?
��2 #������
 
��D 
��2��� �D )������ #�4�- ��*�+A�,:�� 
��
	 s4��? � =��:� 


�����
 '5J���	 '�(���	 �
�����
 �����.  

��JC�
 �+ :b_ ��q��+" L�*
� )1390(����? � @�+A� � 5�L�? .5�2 @4	 �	 �#��4� ,+�: M��o-
�� �"��� �#��4� 5+� �@��� 508  �?

520.  

p�� '	�� ��$C��: �P&� �q�L�5�" ��J��
 =���� #�4�� )1388(P�+G? �
�4^- 	�J+*" 8�]G: .5�2 @4	 �D 	�J4�� )�����? �*�+A� 

#���� #����Y �
�q� ,:��+]� /�5: .�+" '��	 ����6�� 83� '��*� 3� 256�? 228.  

) 5�>� ��*��A1384�( 
�%L� i4�q c����
 �2o4� �M��o- �	 	�D��
 �D 5�
�? �D #� 
���"�*��� 
�� �#�$%&� '�(���	 ����o- ,+�: �

'��*�19y& �174-155.  

�,��J� ���:�: ��]�: �4��4� )1392()��B� � '�QL�D ����? @�+A� �D 
�����
 #���� /��� ,4��� � 	�]�A� , ��? '��	 �
�����
 27 �

'��*� 3� 179- 169.  

��� �
	��: �,L� �q��+" ��JC�
 
5$: 
��]�  �?bG:)1392(��BR? � ����? @�+A� �D 5�L�? )�� �D�4��� � ����? m4��? O��
 ,D#���" 


��2�����J��� �	 h4��� �� � �4��� �5$�: ,4��� M��	 
�����
 � 5�L�? ���54�- 5+� 33� '��*� 4� 129-111.  

 @�6� �
	�5Q:)1391(,��� �
��� �B� ����? @�+A� '��2�D 	�E� �	 #���� �#���� #�4�-,:�� �������
 5��� 
�����
 �T4K�L�
� '5J���	 

�
�����
 '�(���	 #����.  



  

  

  

  

31   --------------------------------------  �
!��
��' ��()�*' +, �-����� �.��  )����/ 0�- �!'...  

 


��]� ��?bG: �q��+" �
5$:  �JC�
)1384(� �B� ����? @�+A� �D yY��
�� T�?�*�+
��2� x���: O�
 .5�2 @4	 �	 ,+�: �#��4� 

M��o-
�� �"��� �#��4� 5+� �.�� 303  �?291.  
Aksit, O., McNeal, K. S., Gold, A. U., Libarkin, J. C., and Harris, S. (2018). The influence of instruction, prior knowledge, 
and values on climate change risk perception among undergraduates. Journal of Research in Science Teaching, 55, 550-572. 
Bryan, E., Ringler, C. Okoba, B. Roncoli, C. Silvestri, S. & Herrero, M. (2011). Adapting Agriculture to Climate Change in 
Kenya: Household and community strategies and determinants, In International Conference on May, Vol. 18. 
Chen, J., Huang, P., McCarl, B.A., and Shiva, L. (2014). Climate Change, Society, and Agriculture: An Economic and Policy 
Perspective. Encyclopedia of Agriculture and Food Systems, 294-306. 
Clayton, S., Devine-Wright, P., Stern, P. C., Whitmarsh, L., Carrico, A., Steg, L., Swim, J., and Bonnes, M. (2015). 
Psychological research and global climate change. Nature Climate Change, 5 (7), 640-646. 
Feleke, Hirut Getachew, (2015), Assessing Weather Forecasting Needs of Smallholder Farmers for Climate Change 

Adaptation in the Central Rift Valley of Ethiopia, Journal of Earth Science 6(10):312.pp1-8 

Gary B, Philippe T (2011) Trend analysis in polls, topics, opinions and answers. HAL Id: -00601261. 
Kurukulasuriya, P., Mendelsohn, R. (2008). A Ricardian Analysis of the Impact of Climate Change on African Cropland, 
African Journal of Agricultural and Resource Economics, 2 (1), 1–23. 
Lemmen, D. S., Warren, F. J., Lacroix, J., and Bush, E. (2008). From impacts to adaptation: Canada in a changing climate. 
Government of Canada, Ottawa. 
Nhemachena, C., & Hassan, R. (2007). Micro-Level Analysis of Farmers Adaption to Climate Change in Southern Africa, 
Intl Food Policy Res Inst. 
Otitoju, M. A., and Enete, A. A. (2016). Climate change adaptation: Uncovering constraints to the use of adaptation strategies 
among food crop farmers in South-west, Nigeria using principal component analysis (PCA). Cogent Food and Agriculture, 2 
(1), 1-11. 
Rosenzweig, C., (2007). Adaptation and mitigation strategies in agriculture:an analysis of potential synergies, Mitig Adapt 
Strat Glob Change 12:855–873. 
Uddin, M. N; Bokelmann, W&Entsminger, J.S. (2014). Factors Affecting Farmers Adaptation Strategies to Environmental 
Degradation and Climate Change Effects: A Farm Level Study in, Bangladesh, Climat ,2:223-241  
Smit, B., and Skinner, M. W. (2002). Adaptation options in agriculture to climate change: a typology. Mitigation and 
adaptation strategies for global change, 7 (1), 85-114. 
Zamasiya, B., Nyikahadzoi, K., and Mukamuri, B. B. (2017). Factors influencing smallholder farmers' behavioural intention 
towards adaptation to climate change in transitional climatic zones: A case study of Hwedza District in Zimbabwe. Journal of 
Environmental Management, 198, 233-239. 
 





 

 

 
1  ------------ ---------------------- - - -------------------  Journal of Natural Environmental Hazards, Vol.10, Issue 29, Autumn 2021 

 
 

Research Article 
 

Climate Change Adaptation Strategy in Agriculture (Rostam 
County) 

 

Mehranhiz Solimani1, Dariush Rahimi2*, Hojatallah Yazdanpanah3 
1. PhD student of climatology, Isfahan University & Faculty Member (instructor) Geography at Payam-e-Nor University of 

Fars, Iran. 
2*. Associate Professor of Climatology, Faculty of Geographical Sciences, University of Isfahan, Iran 
3. Associate Professor of Climatology, Faculty of Geographical Sciences, University of Isfahan, Iran 

 
Received: 14-12-2019 Final Revised: 09-02-2020 Accepted: 11-05-2020 

 
 

Abstract  
Climate change adaptation strategies, especially understanding agriculture, are strategies to mitigate climate 
change impacts. These strategies are addressed in three concepts: climate change adaptation strategies and 
problems. Iran needs climate change adaptation strategies with dry climates, successive droughts, and rising 
temperatures. Two indicators of climate change adaptation Adaptation strategy index (ASI) and Problem 
Confrontation Index (PCI) were used to analyze climate change adaptation strategies in Fars province 
agriculture. The findings showed that more than 90% of respondents understand and seek adaptation to climate 
change and its effects. They have chosen irrigation and technology modernization strategies, drought-resistant 
varieties (rapeseed, medicinal plants), shifting cultivation time, greenhouse cultivation, and variety of crop 
varieties and activities as adaptive strategies to climate change. Weak finances, high price fluctuations, low 
productivity, technical skill, and the complicated rules of the bureaucracy in financing were the most important 
problems in the implementation and success of strategies. Therefore, it is possible to achieve more successful 
climate change strategies by establishing a financial support system (such as Grameen Bank of Bangladesh), 
training and enhancing users' technical knowledge and sustaining revenue sources.  
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