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 ���6 
& �
��500 
�%' �[
�Gc 23& �� �"� .,�� �&�' &��� C�+����%+3�t 
�����  �
�� ���  � �� 2'���� �!	��( 
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P�1 	 �&�H� �3( ���O�!�)� ��!�  �6  ��30 %�� ,$6 2�
&!\( 
�����  � .,�� w���  6��K�� �� ���� w�m�a 
	�;� k�3� ��� ��� 	 �� ����( 
�����  P�1 M�N 2' �
�� ��� �3( ���O�!�)� '���) �6  �3�| .,��

 ��'�� ���586 ;��%��Up!* �%"��&  g�m6
� �� ��'�� 	 [
�Gc 23& ��588 ;��%��Up!*  �� ���� -I�� 23& �� �%"��&
�K���a 
����� ��� ����  �
�� ���   C�N 
&��( ��"�) &
�" .,�� 285��"  

  

1 -3. YZ�� [HB � �6� cT) ��� �!: .,�� )'�v (�3&�' 2�!� ,$6 ����� 
��� ��%;"� *j� 
& 2�_� (�3 
���� �� *j� ��%;"� )*+� �
�H� 3 (���� )" ��3& 2� 
& �!3 23& (� 
�����  �
�� ���  2' ����� ��m�   

�&�+� .,��  
  

  
7� c2 �6� � [HB YZ�� : !��, ���; <=> ��?)�2500 ���� 
�� �, R�� 
�� !� V*�2 cT) R�7B�2S�7�  
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 c7�3 !��, ���; <=> ��?)�2 �6� � [HB YZ�� :500 ���� 
�� �, R�� 
�� !� ��� �! cT) R�7B�2S�7�  

  

1 -4. YZ�� [HB � �6� [HB cT) ��D9: �' g	�� *j� 
�G' 2��"�� 
�����  �
�� ���  2' ,H� ����� (	��!� 
)" ��� .2�_� (�3 ���� �� 	 ��� *j� 
�G' )*+� �
�H� 4 (���� )" ��3& M\��' 
�j6 t��
 
��� ����� 

& *j� 
�G' �� ���!� 
�����  ��� �
�� &��� ,�� .
& 23& (�3 C	� �6 [�� 2%�� 
�����  �
�� ���  �' 2.Q�� (&��� 
�� ����� 
��/ �"� &
�& �� 23& [
�Gc 2' �8' ��'�� 584  �%"��& *!;��%��Up2' ,H� P�1 (�3 )5�H� (	��!� �&�� 
2' (�$� 2� 
& 23& -%m3 2' (�3��" )'��� ����� ��!�
 ,�� 	  �� w�m6� )��� �� )�
&	� 
�����  �
�� ���  
& 


��!� ����� .,��  
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 c7�4 !��, ���; <=> ��?)�2 �6� � [HB YZ�� :500 
�� !� ��D9 cT) R�7B�2S�7� ���� 
�� �, R��  

 

2- YZ�� 0�� F �X�� � �&��� ��?)�2  <=>  ���; : 
����� �
�� ���  (�
�& �� �)'�v �)/��  	 )5�H�
)'��� ,�� .�� .,�� 2��"��  �� )5�H� 	 )/�� �� �!X�6 ,$6 )��!���O� ,!8/�" ��$5 2' ����� )/�� )�8� 
)/��  ��6 C�N )��!���O� 	 �� )5�H� )�8� )5�H�  ��6 P�1 )��!���O� M�8" 
�����  �
�� ���  
& ���6 500 

C�+����%+3  &�� (��I�) ,��1372 .(
& ���!2 /��) 
����� ��� �
�� ������� 5	K�) 	 
& ���!2 '�v) �� �3 
������� &�8Q( 2`.v &
�& 	 af' /��) �� ,`;� 2' af' '�v) 0�� �6 ,��.  
����� (�� C�H� A�%;B

�
�� ��� 2' P�1 (�3 �67�' ]1�' 5�"���) ,`~" 	 2' 6
�`1) 5�;+��) 
& 2_��"  �&�'	 �B�  ��� 
����� M�8"
 �
��2' P�1 (�3 ��!�  �6 �H6�* �!�� ��� 5�"���) m�") �&�'� %�
&!2I 5���6) 
& 2_��" &���  ����� 9.;6 
����� 

�
�� ��� � -��� ,�� (��I�)(�� 	 �&�� �&��1389.( 

2-1 .YZ�� 0�� F �X�� � �&��� :��� 9�,  *+� W'��"5 ^.F /�� 
����� M�8" )�
�� ���   	 C	� 23& 
&
 
& [	& C�N)��!���O� 65 )/�� 2�
&  )��!���O� P�1 
& �� )5�H� ^.F 	36  .,�� �&�' )5�H� 2�
& ����

 )��!���O� C�N 2' -%m3 23& 
& )5�H� 	 )/�� A�%;B88  	 )/�� 2�
&41 � 2�
& (	��!� )5�H�.,�� �&�H   
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c7�5���� 
�� �, R�� 
�� !� ��� 9�, cT) ���; <=> ��?)�2 �&��� � �X�� 6; 0�� F YZ�� :  
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2-2X�� 0�� F YZ�� .� &��� �� �2 cT)*V: 2�_� �3( �� *j�!�K  *+�)6" ���� () ��3& 23& 
& 2� �3( 
/�� ^.F [	& 	 C	�)  	5�H�)  ��'��584 ;��%��Up!* 23& �� 	 �&�' ��%;'�1 w�� D��� 
& �%"��&   �8' 2' [
�Gc


����� 2��"��  �
�� ���  � 2'���� 2' 	 �&�� ��m�  '�v �
�Q) _/��) P�1 
& ^/�	 �&	�$" *��3( ���O�!�)�  

��!�  �� �625 5�H� P�1 2�
&) X�6 ,$6 �
!� ,�� �&�& 
��/ 
��/.  

  
 c7�6�&��� � �X�� 6; 0�� F YZ�� : ���� 
�� �, R�� 
�� !� V*�2 cT) ���; <=> ��?)�2  
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2–3YZ�� . 0�� F �X�� � �&��� :��� �! cT) 
& *j� ��%;"�  ��'��584 *!;��%��Up 
& �%"��& �!3 
23& (� 2' ����� ��m� �&�+� ,��  *+�)7 .(K���" 
�����   
& �8' 2' -I�� 23& �� P�1 )��!���O� 19 2�
& )5�H� �' 

�4��+� [�v&� 	 WN��" ^/�	 
& D���  �� 
��" ,$6 �!XY6 2��"�� 
�����  �
�� ���  
��/ ��
�&.  

  
 c7�7���� 
�� �, R�� 
�� !� ��� �! cT) ���; <=> ��?)�2 �&��� � �X�� 6; 0�� F YZ�� : 
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2-4YZ�� . 0�� F �X�� � �&��� :��D9 cT) ^.F t��
 
�j6 M\��' )/�� 2��"�� )5�H� 	  
����� ���
�
�� ���6 (500 
& �C�+����%+3 23& �!32' (� ����� )H� ��
 )*+� 8 .(23& 
& �
�� ��� 
����� M�8" (�3

.,�� ����� 
��!� 2' �
�� ��� 
����� )�
&	� �� )��� w�m6�  �� 2� ��� 0�&K� ����� )'��� (�3��" 2' ���  

  
 c7�8 ���; <=> ��?)�2 �&��� � �X�� 6; 0�� F YZ�� :���� 
�� �, R�� 
�� !� ��D9 cT)  
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3 - 6G�� ���J, ��?)�2  ���; <=>  �� ��SG ���*� 

 !4��!" 68 25�� g�m6
� *!;��%��Up 
& �&	�$" ����� 23/5763 *!;��%��Up �%" *j� 
& 	 ,��  !4��!" e.%f" (�3
 2�7�� 
���(�
�& 
����� ���!!O6 ��	
 
�u�"  !H3 2' .,�� �����   ����
��  
& 
��!�  e.%f" *j� 
�Gc 
& �����

)" )�
�'.&&�B  

  

3 -16G�� . ���J, ��?)�2  ���; <=>  �� cT) ��� 9�,: 
& *j� ��%;'�6 
��� ����� ,$6 ���!� 
�����  ��� 
�
�� ,�� 	  !4��!" 68 25�� g�m6
� *!;��%��Up ��%;'�6 72/5858 *!;��%��Up �%" ,�� .
�&�H� ��	
  !4��!" g�m6
� 

*!;��%��Up (�� )��"� *j� ��%;'�6  *+�)9 (���� )" �3& �!� 9� ��	
 (�
�& �!� (&�8Q ,�� 	 
��_" 
a��K��  !4��!" g�m6
� *!;��%��Up 633 /*!;��%��Up �%" 
& C���3 .,��  

  
 c7�9 @hG�� ���J, 6G�� :68  ���*� ��SG c G��2SAa b��,�� 
&�B_ ��� 9�, cT) 

3–2 .6G�� ���J, ��?)�2  ���; <=>  �� cT) V*�2: 
& *j� K!��� 
�����  �
�� ���  2'  M�N P�1 (�3 
)��!���O� )'��� 	 C�N (�3 )��!���O� )'�v (	�;� )" ��� .�!� ��	
  !4��!" g�m6
� *!;��%��Up �' k�3� 

511/0 *!;��%��Up 
& C�� 
& C�� a��K�� ,��  *+�)10 .( !4��!" 68 25�� g�m6
� *!;��%��Up 
& *j� K!��� 
52/5798 *!;��%��Up �%" .,��  

 
 c7�106G�� : ���J, @hG�� 68 
&�B b��,�� c G��2SAa !��, 500 R�7B�2S�7� ���*� - cT) V*�2  

3 -3. 6G�� ���J, ��?)�2  ���; <=>  �� cT) ��� �!: 
& *j� ��%;"� 
��!� ����� �� ���!� 
�����  ��� �
�� 
&��� �,��  �� �' C��  !4��!" ��� 
��� 
& C�N (�� )��"� 
& �� ����� (�
�& ��	
 )���K�� ,�� 	  !4��!" 

Confidence interval (%) p-value Minimum Maximum Mean

5 < 0.0001 5830.51 5887.19 5858.93

Mann-Kendall trend test / Two-tailed test

Confidence interval (%) p-value Minimum Maximum Mean

5 < 0.0001 5769.15 5830.05 5798.59

Mann-Kendall trend test / Two-tailed test
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g�m6
� *!;��%��Up �' k�3� 543 /*!;��%��Up �%" 
& C�� 
& C�� a��K�� ,��  *+�)11 .( !4��!" 68 25�� g�m6
� 
*!;��%��Up 
& ��%;'�6 76/5654 *!;��%��Up �%" �.,�  

  
 c7�116G�� : ���J, @hG�� 68 
&�B b��,�� c G��2SAa !��, 500 R�7B�2S�7� ���*� - cT) ��� �!  

 

3 -4. 6G�� ���J, ��?)�2  ���; <=>  �� cT) ��D9: *j� 
�G' M&�j" �' (	��!� 
�����  ��� �
�� 2' ,H� 
C�N  	P�1 (�3 )��!���O� )/�� 	 )5�H� ,�� .���F 9� ��!��B
 
& 
�!8"  !4��!" ,`~" �&�' 	 �' �!� 
615/6 *!;��%��Up �%" 
& �3 10 C�� 
& C�� a��K�� ,�� )*+� 12 .( �� ��	
 )��� �� )�
&	� 
�����  ��� 
�
�� 
& ���6 500 C�+����%+3 
& 
��!� ����� ,�� . !4��!" 68 25�� g�m6
� *!;��%��Up 
& *j� 
�G' 90/5740 

*!;��%��Up �%" ,��.  

 
 c7�126G�� : ���J, @hG�� 68 
&�B b��,�� c G��2SAa !��, 500 R�7B�2S�7� ���*� - cT) ��D9  

  


��GC�F  

)��+" ���!!O6 �)��G� a��"�B 	 )H!./� ���!!O6 (�3�"�!�  ��%HG" �� )+�-  2� ,�� (�� A&�B (�3�45� )��"�
)BE�	 (�3)H!./�  ��� 	 ��&�_" �)H!./� C�j� 
& )6��!!O6 &�I�� ]1�' 	 2%��� �X�%" �
  !"� ��� e.%f" WN��"

)" �"& 	 A
�' �E�	 2' )H!./� �Q��1)��"� ���!!O6 a3	E�  �� 
& �h5 .&��_ 
����� 2��"�� A�%;B 	 ��� �)��+"
 ���6 
& �
�� ���500 bC�+����%+3 
��!� ��B 
��/ )�
�' &
�" �����2�_� )�
�' ).� 
��' ., ��"��.' (�3

Confidence interval (%) p-value Minimum Maximum Mean

5 < 0.0001 5603.449 5701.624 5654.997

Mann-Kendall trend test / Two-tailed test

Confidence interval (%) p-value Minimum Maximum Mean

5 < 0.0001 5698.352 5782.5492 5741.293

Mann-Kendall trend test / Two-tailed test
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 ���6 *!;��%��Up500 )' 	 C�+����%+323& 
& 
��� (�3�45� ���!!O6 2� &�& ���� �� (
�I�3 ����� 
& �!�� (�3
��+" ���!!O6 �� )���285��" &
�" 2_��" )�&�B (�3�45� 
& �!!O6 ^`�5�' 	 (
��� K���" 	 �3 2��"�� )��KB  ���

� )�
�' .,��
����  ��� �
�� 	 ��'�� (K��" �� 
& C�N (�� )��"� ,!8/�" 
& ���!!O6 �� )���  	 ��� (�3 
,�� �	�m%" .���� (�3 ��� ���� A�%;B )5�H� 	 )/�� 
�����  ��� �
�� 
& 2H3 C�j� (�
�& ��	
 

)���K�� �&�' ,�� . !4��!" g�m6
� *!;��%��Up 
& 
��!� ����� (�
�& ��	
 (&�8Q �&�' 	 2' ��K!" 587 /
& �%" 
C���3 a��K�� 2%��� ,�� .a��K�� )5�"��� ,`~" 2' (��8" a��K�� �
�/ 
�����  �
�� ���  	 ����6 �(
����� 

-;!��+" [�1 &�8Q 	 2' &��	 ��"� 9���� )+�� 	 )5�;+�� 	 2' )6
�`1 �!!O6 -!./� 
& WN��" ,$6 9.;6 

�����  �
�� ���  .,��  

 �' W'��") �&�� (��I� (�3 2%���1372����� �( 
����� ��� *j� �!!O6 (	
 �' �
�� ���!!O6 .,�� �X�" ����� 

���� a��K�� )5�H� ��%;B 	 ��� ��� (�3_  ���6 
& �
�� ��� g�m6
��� )/��500 C�+����%+3 �`� 

���!!O6 -!./� )���� P�1 e.%f"(�3 )��!���O� )" .&&�B  

2%���W!_$6  �� (�3 ) )3&�� 	 (�`�� a3	E� t��%�13942%��� �' W'��" 	 �&�H� �!��6 �
 ( a��K�� ����� (�3
 )/�� ���� A�%;B_ g�m6
��� )5�H� ���  -;!��+" &�I�� ]1�' ����� 
��!� 
& �� (�� C�H� (	��!� 	 �
��

 ,$6 WN��" 
& (
����� 	 &�8Q [�12�.� )"
�'  !' )m�" )4%;`H3 2' 2��6 �' .&��	 A  ��� g�m6
��� ���
��%�� 2��%;'�6 A
�' �g�m6
��� 2��"��  �� ��� a��K�� �' ���� �u� W'��" ��
�� (
�&��8" a3�� 
��� )5�H� (�3

.,�� 2%��&  

 a3	E�  �� t��%���G� )d8' 
& ) (�!m" 	  �
� a3	E� �'13902%��� M\��' .&
�& ����O" ( g�m6
��� ����� (�3
�
�� ���  ���6 500  
& ����� 
��!� C�+����%+323& )"�H6285��" &
�" (�3 2��'��
�� ��� g�m6
��� �� (�  �&�'

 )._%;" g�m6
��� K���" 	 .,��
& .,�� ��"�!� &��	 2' �_���� D�v C�H� 	 ��%;'�1 ������ (	
 �' ���6  ��  

  

K9�=�  
) ���!�	 �)3&�� �(�G" �(�`��1394)�
�' �( 	 *!.$6 ��	
 �'A
 2�7�� 	 2��%;'�6 ��%�� 2"��.j� ���%;.B )H.1- a��"� )�3	E� 

)��!���O� C�� ��d� �-I�� �
�H� *;.;"  K!��� �-3�m31394 �Q �141-150.  
(��I� ��&�� ��3� )1372 �()�
�' )+!%���!� ������� 
��� &��� ��� ��
�� 25��
 (�%�& (�!���O� �)8!`N ��4���& ,!'�6 n
�".  
(��I� ��&�� ���3�  �!8� ��&�� (��)1389(� ��� (�3 ���� 	 )5�;+�� �' (� 2"�_"  �Q �,H� ��
��%�� �C	� ��c33_34.  
���!`.� � !;��!"� ����&�8;" �*dm5��'��!� �(�H$" �
�!%f' �����;1 ;�!  )1391(a��H� � 	 A��&�� �&�& (�3 �(��  �C	� ��c

��4���& ��
��%�� ��GmQ�.  
)!!F
� �!N� (�!m"� n�`1�  �
�� 
�� )1388K���" �( ,!5�8� 	 �45� (�3 A&�B �� ���%;"� ���6 500 �%+3 C�+��� (	
 2��!"
	��  	
R�`6
� �G�� �' A
�' ������ �.I" 0�K!�  !"� 	 ��d� �
	& 35� �
�H� 1�  �121-141. 

� �
� �
�� �)HU�/ �k���3 �(&��� �!I" 	 ��� �&�� �*Q� �Gc��" )1389(� *!.$6 (�45� )��d� 
����� ��� �
�� �' (	
 �!�� 	 ��_���� 
2"��.j� n
�" [�.1 �)��;�� �
	& 13 �
�H� 1. 
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) n�`1 �(�!m" �
�� � �
�1390��� �( 
����� ��� �
�� (� 2��%;'�6 �' (	
 ����� 2��'� (� �� 
����� ��� �
�� (� 
	��  0� )�
�') �,��
  HI�� ��4��  !H3&��� �(2��u�.)%�G' �!G� ��4���& ������ �����!���O� 

�2_!.� ��H$" )/&�Q ��!� �F�!.1 )1389(� )�
�' ���!!O6 )��+" 
����� ��� �
�� 
& A
�' (�3 2��%;'�6 2H!� )'��� ������ �!���O� 	 
�28��6 �
�H� 17� �Q 98_83. 

�)��I!.1 C�.G' )1374(� D� 	 �3 (� ������ ����G6 ��
��%�� [�!� 
��.  
�)��I!.1 C�.G' )1380(� �!6 (�3 ��3 	 �X� �� �3 �' -!./� ������ 2.I" ��+���& ��!'&� [�.1 )��;�� ��4���& &K� )A	�� 2"��(� �
�H� 3� 

�Q 21_50.  
�)��I!.1 ��F
 �H$" �)���	�� ) C�.G'1371( � �,H� ��
��%�� �C	� ��c �)������3 D� )��`" �60. 

(�H�� ��F�!.1 �&�E��H$" !Bk�3�� �(� ����� 	 �&�E� 	���K )1388�X� �( (�3 ���' ����� ��'�H� 2�7�� 
����� ��� 
����� 	 �
�� 

(�`!� �' )�������c 2���%��" 	 A
�' 2.I" ������  !"� 0�K!� 	 �
	& ��d� 35 �
�H� �4� �Q 115_130. 

����&�8;" *dm5��'��!� )1385 �(2H��6  �)�!$" ��85��" 
& �� &�'
�� 	 ���H3 )���� -!./���c C	� ���
��%�� ��4���& .��GmQ�  
Barry, R.G., and Carleton, A.M. (2001). "Synoptic and Dynamic Climatology", Routledge, PP. 386. 
James, I.N. (1994). "Introduction to Circulating Atmospheres", Cambridge University Press, NewYork, Pp. 422 
Perzerakos.NG. (1984). "Does the Extension of the Azores Anticyclone towards the Balkans really exist? ", National 
Meteorological Service, Helliniko, Greece, sar, A33, pp. 217-277. 
Davis, R.E., Hayden, B.P., Gay, D.A., Phillips, W.L., and Jones, G.V. (1997). "The North Atlantic Subtropical Anticyclone", 
Journal of Climate, Volume 10, pp. 278-744. 
SUKARNI, M. (2010). "The influence of the subtropical high-pressure systems on rainfall and temperature distribution in 
Suriname and implications for rice production in the Nickerie District", A research paper Degree of Master of Science in 
Natural Resource, The University of the West Indies. 
Li, W., Li, L., Fu, R., Deng, Y. & Wang, H. (2011). "Changes to the North Atlantic subtropical high and its role in the 
intensification of summer rainfall variability in the Southeastern United States", Journal of Climatology, Volume 24, pp. 
1499–1506. 
Lucarini, V. and Russell, G.L. (2002). "Comparison of mean climate trends in the Northern Hemisphere between National 
Centers for Environmental Prediction and two atmosphere-ocean model forced runs", Journal of geophysical research, 
Volume 107, doi: D15, 4269, 10.1029/2001JD001247. 
Zarrin, A. and Mofidi, A, (2011). "Is Summer Subtropical High Pressure over Iran is the Tongue of Azore Subtropical High 
Pressure?", Investigation of one Theory, The 11th Congaree of Iranian Geographer Association, University of Shahid 
Beheshti. 

 

  



 

 

 
  ------------------------------------ -------------------  Journal of Natural Environmental Hazards, Vol.07, Issue 18, Winter 2019 

 
 

A Study of the subtropical high pressure 500 hPa level changes in 
the Iran's atmosphere with emphasis on climate change 

 

Yousef Alipour*1, Zahra Hedjazizadeh2, Mehry Akbary 3, Mohammad Saligheh4 
 

Received: 28-11-2016 Accepted: 27-05-2017 

 
 

Abstract  
Azores subtropical high pressure is accounted as the most striking and permanent features of tropospheric 
circulation in the Northern Hemisphere subtropical region and Iran. Assessing the published sources about the 
subtropical high-pressure variations showed that a comprehensive research of the high-pressure changes is 
needed in different seasons of the year. Increase or decrease in the severity index and eastern and northern 
extension index of the subtropical high pressure of 500 hPa level, is a major determinant index of the arid and 
wet periods in Iran. Therefore, the main goal of this research was to determine the tempo-spatial changes of 
subtropical high pressure or in the other words determining the northern and eastern borders spread and also the 
intensity of this system in different seasons over Iran. For this purpose, the data with NC format and geopotential 
height of 12GMT over a period of 68 years (1948_2015) were downloaded from the databases of National 
Center for Atmospheric Prediction (NCEP) and the National Center for Atmospheric Research (NCAR) NOAA 
and for seasonal classification and drawing the intended maps, they were converted to standard and intended 
formats Intended in the next stage. The maps and time series charts of mean STHP of Iran’s atmosphere indicate 
an increase in the severity and surface index during all the seasons of the year. The slope of the trend line has 
been increased for all the seasons and the average of geopotential height in Iran increased at a rate of 5.87 
Geopotential meter per every 10 years and in 2015 reached to the maximum positive anomaly.  

 
Keywords: Iran, Azores subtropical high pressure, severity and surface index, trend. 

 

  

                                                      
1*- PhD of Climatology, Faculty of Geographical Sciences, Kharazmi University, Tehran, Iran.  Email: sadrausef@yahoo.com 
2- Professor of Climatology, Faculty of Geographical Sciences, Kharazmi University, Tehran, Iran.  Email: hedjazizadeh@yahoo.com 
3- Associate Professor of Climatology, Faculty of Geographical Sciences, Kharazmi University, Tehran, Iran .Email: mehryakbary@khu.ac.ir 
4- Associate Professor of Climatology, Faculty of Geographical Sciences, Kharazmi University, Tehran, Iran.  Email: saligheh@khu.ac.ir 




