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���� 	    :FG��%� H�%��12/04/97   :A��L6 H�%��26/11/97  �����        �� �1!	 FM�	 ���< NO��� F�� PQ��� ?�4��� 120 $<	% )���3�� ��R�� :��< �� F�MS1� T�U �G��V161� ?�%�� W������ 	 W��� � � ��G1O?�4 %�XY	��V %� Z�� %1�= .F�� ��:��< ��R�� %�XY	��V ?1;E� :���� 	 ������� %1\��  <� �B ]���� �!	 	  ����F�3S�4?  F��PQ��� ^	�M� ?�4��� 120  )���3�� $<	%$��� $�;��6 <��R��� ?�4)  $�;��6 <� 	 %�XY	��V ?�4 =$����? NCEP/NCAR ���D� C�D'� 
% S �� 5/2 ×5/2 ����G��a! b�� 	 �1O �!%� $����4? %��G  ?�4<	% �� �c���� ��%� <��� ��V	%�XY %�  ?%��B $%	�1987- 2016 �� .F�� $ � $��'��� ^ 4 ?1;E� d��8��� ?	% �� %�XY	��V ?�4�� U%  E1� ?1! ?�4 $���?�4 ��1U :���� e���� �� e� S� ��%� <��� %��G ?�e�� f��� %� F��>� %� . � g��� %�]G�4  C� 1;E� �4 ?��� 	 d��8��� 1;E� � F��� �4<	% ���� �� �% �;�3X�4 W������ �= <	%�8��� 1;E� �B $ ����� <	% ��1��. � h�  <� ����4 gE�Y 1;E� �� 1;E� W��� �G���	 �� U% 	 h�8��� �� U% W���13  ��16  ?i1!2016 ��FG�V %��S ��%%�� �%1� gE�Y ?1;E� W�� $ ����� <	% ��1��.  W�� ��  %1\�������4? C��61��� %��G 	 ?��� jR� )W��< ���	�� 	 ����! F! %� ��i )1! W���< �� �� ��� 	 F>! 
�����! %� jR� k�� 	 W��<l% C��61��� ?%� ��6�� �14 k���� @���� . ���V ���� ��� ��R�� :��< �� :�E� ���U�	% ����]�% 
��1�% <� ?%��%1U�� 	 ?� ?��V%��S 	 ��i�� %� ����m ���Y k=S1� �� �!1� �� �= ?%��G�6 �� %��G k= W�� :��M� 	 F�� ��%��m F�4�� ?�%�� �= ?%��G F�M ���D� �B 4�V� ���� )7=	 �4 )���3��=�� %��G�6 $ ���� %]U ?��%� ���� 	 ����� Z�����1�)  ����� ����g  ?%��G 
����a� )���<  W������F����S W�� n�%�� �% ��V]�%  �E1� k=%��G %� ��i �����6 1! �� 7D� %�XY	��V 	 F=�m ��;������6 �� %1X� <� ?	% 
���� ��V]�% %� ��R�� ):��< 
��� o1'� �B �� b��?�4 W���6��  F��PQ��� ?�4��� 120 ���3�� $<	%  ���� 
�%o ����� ������ gX� 	 $ � ���3��aG� F�� �� %�XY	��V 	 .F�� W������� �� �!1� �� F�MS1� :��< FX3� �� W�� k=%��G 
 � �= %� �B $����� �� d	� ��  �% �B 	 �% FX3� �� ���� NO��� F�� PQ��� ?�4��� 120 $<	% ]�����  ��� )$�1�� 
� �>�� $5�	?� ?��� 74�= 
 � �4%�XY	��V %� �\�  FG�V������ %� 	.���V %��S F�1E	� %� �4��V]�% �� ������ ?�4    "%����� :�'�() ?�4��� 120 )$<	% k=%��G )���3=�6 ?�4��V]�% )��i�� ��G1O ���� 	 %�XY	��V.   ���	�  =�6 %��G k= ���3�D�  <��������4?  	 k>��Q  %�LpV��P �B h1�! %� ��� e�V :qG %���� 	 F�� �E��  �B 7p�� :�S� %�����3��� k� �4� <� �1U o1'� F�� ��R�� p� i�p� F��   Fp�� %��%1pU�� Whitney,  ;2017, .al et Khosravi( . )2006  <� �D� %��G k= W�����>��W   $ p�4� :D� :��1�
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������26  $%���4 869  ��G1O�4?  :��< ��R�� ���!<� 	 %1�= Z�� %� %�XY	��V  p��  p���.  %�=	<�p�  :�Dp�� 	  %��U�p�  ��pG1O ?�p4  ?%�pXY	��V %�  Z�p�  %1p�=  �p�  ��pG1O ?�p4  h�pY 	 h1�!h�Y %1�= 
	�'�� �� ��� .%� h�Y 	 h1�!h�Y %1�= ?�41;E� ��	�'�� %� %�=	<�� :�D��  ��pG1O ?�p4 ?%�XY	��V 7��  �%��) �� ?1;E� )�!	< $	�� d1� ���Y 	 %��G�6 ����1�� ?�41;E�    ?�4�� pU% �D��61��p� ��(� %�XY	��V ��G1O �������  $ p�  p�� )Mofidi & Jafari, 2011.( %� Z�� %1�=  ����� ��pG1O ?�p4  %�pXY	��V %� ���< A<	 ?�4��� 120 $<	% ���3�� l% ��  p�4�n  Wp�� �4��� �� �!1� �� r���� ? � �4 �� F�� g�� %��G W�� 	� ]=�� �6 %��G %� (%]U ?��%� ����) ���� 	 ���� Z�p� 	 ����� ]=�� k=%��G ^	�M� �� k=%��G  ���p3=�6  �1p!1�  �p�  p��B )Alijani & Raeespoor, ; Saligheh, 2011 2011(. %� %�=	<�� :�D�� ��G1O?�4   h�pY %�pXY	��V )%1�= 7�� s�'�%� 500 ��D��61�D4 <�  Fp��4�  $5p�	?� %��%1U�� F�� 	 W��4 ��� gX� o1'�  �p>�B  �p�  �p�i ?�p4 ��i�� 1! ���1�n ��� ��G1O?�4 %�XY	��V ���� <� A<	 ?�4��� ^	�M� �� 120 $<	% ���3�� <� f���� jR� W��< PQ��� �� ���L6)  �p� ?%1pO �p=  :Dp� ?�p�V  ��pG1O  ?�p4 ?%�XY	��V ���3�� %� A��3V  kt�pS  �1pU %�  �p�<  <��p� 900  ��Dp��61�D4  s1pS1�  p��6�  p� �1 , .al et(Mofidi 2013) .��?%1O �=�u=� m  ]p=���  %�pXY	��V  v1p���  �p� w1R� ���t�6 1! F�� )2011Khosravi, .(  %� �4� ��U� s1S	 �E�3D�U?�4  %�pD�  gp!1�  kp= � � hB �4�	% 	 %� ����� k= � � hB hi���4 	  �p�m C�U � � �U�� <� �>�B $ � F��. �� �!1�  �p�  7��]pG� �� M� 	 
 � �E�3D�U)�4 F����S  �1p!	  ��1p�  �p���]�% ?��� �� U% ��G1O?�4 ?%�XY	��V  ��p��� 	  �� � p� %� $ ��B �1!	 �%�� )Saligheh, 2011, ) et Zareh Abyaneh 2013, al.)( �� �1!	 ����D A��3V ��G� �4���? 120 $<	% ���3�� ����� �p4?  ��p���U  )��1p�!  )?1px%  ��p��= 	 ���3�� �% %� �������Vn ���  �p�R��  :p��< ?�%��  W���p��� �� ppM� �� ppU% ��ppG1O �pp��� 	 %�ppXY	��V �pp�  pp���)Gandomkar, 2010.( ��%�� ��G1O�4?  %�pXY	��V  �p� g3m ��	��G� ���<� 	 ��D�� ���? 50 ��$�;�3 �14����� ���61��C %� ����� %1�= %�  pO� $%	�  %�p�B? 2006 - 1987 ���� ��� �= ��$�;�3 :��< �� ��;���W  p��	��G� 183 <	% ������W �� M� �4<	%? ?%�XY	��V �% �%�� �= W������ �G����	 �B %� $��  ?i1p!  �p�  p��� & asl Farajzadeh Alizadeh, 2011)(. FU��pp� )Fpp�4�� pp���Q 	 �ppP� ��G1O?�4 ��V	?%�XY %� W��M� A	%?�4 ����= �B 7�� ���]3� �%�� )2012 Elanlu,.( W��<�	% $	y� �� ������� r���� ? � �4 �>�B <� ��	�q� $%�14��?�  ?��p�  FU��p� 
���� 	 ���z�4? 	 ��V  {�pU %�  �p�R��   . p� $��'�p�� Groll 	Aslanov  )2013( 	 Zhu 	 ) ��%�D�42014( <� ��	�q� $%�14��?� ?��� 7��6  $ p� 6  %�pXY	��V  $��'�p�� $��= ��) $	y���U� W����|�     <� %�pXY	��V $ p� 6 ?<�p3E � ��X� N��O ?<��� �?�4 ����r���� ��R�� ?� ���� � � �D������ ����r���� RegCM  ?���FU���  $ p� 6 ?�p4  ���%�p= %�XY	��V $ � 6 ���!<� 	 ����S�    ��p��� �p��	��G Fpp�� .Santese 	 ��%�ppD�4 )2010( 	 Agacayak,  	 ��%�D�4 )2012<� ( W�� � � ����r����  �p�R��?�  ?��p� FU��� F�4�� 	 ��G1O %��U��    $��'�p�� %�pXY	��V ?�p4  W�� ���%�= . ���=� ��4 ?���  ?�p4��� F�4�� 	 FU��� 120 $<	% ����1��  E1� ��G1O?�4 ����  %� :��< ��R�� %�  %�p=Mofidi  	  ��%�pD�4 )2013( 	Hamidianpoor  	 ��%�D�4)2016(  .F�� $ � $ 4��� $	y� ��  � p� ?�p4 ����r���� ��R��?�  ?��p�  FU��p�  $ p� 6  <� %�pXY	��V � pp�?�pp4 r�pp��� fpp�1��   pp����F (Weather WR Forecasting)Research and  ?��pp� 7�pp6�pp��� 	  ��Xp�   $��'�p�� %�pXY	��V ?<�p�   Fp�� $ p�-Alizadeh( )2015., et al Choobari.   �px1m  ]p���B   ) p����4 �1��p4  W�p�  %1p�=  ���p�� 	 ���3��aG� {���� F�� .��R��  :p��<  7p8�  ���p>���  Wp�� �x1m 	 :�� 
��� 
��1�% ����]�% ?� ���U�	% 	 ��i�� F�� . �p�R��  �%1p�  �pME�R� %�  ��p3�  ?�p4��� 120 $<	% ���3�� 
S�	 $ �  Fp��)  
 p�  ��p�< A<	  Wp��  ��p� %� 
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	�'�� )F�� r����� �ME�R�  Cp� $%	� ?%��B 41 ) �E��2012 -1972<� ( $��� ?�p4  v1p���  �p� A<	 ��� %� $�;�3�� :��<) f�1�� �1O $%	� A<	 ��W ��� 165 ) <	%2013, .al etMofidi ( 	 %� C� $%	�   ?%�p�B )1388 -1344( %�  �p�R��  :p��<  �p�  $��'�p�� <� $��� ?�p4 ����� 136 �=o <	% $ � ) F��Masoodian, 2014.( �� �!1� �� 7����V  ���p>! 	  
��p��a�  �p���S� 	 %�  �p���� 7��]G� 	��G��� 	 
 � �E�3D�U�4 WD�� F�� %� $ ��B  �p�  
 p� 	  �1pO  
 p�  e	� p� A<	 �B  $�	]pG�  �1p�. ��?%1O �=�� C��]� � � �� :qG ���3��� 	 e�V��  � p� �14? ��34 ]=�� k=%��G ���3=�6 	� ��34 $ � 	 ��F�� b��?�4 ��i�� F=�m �� �= �= ��34 F�� ~z �B �� ?	% <�� W�� )���3=�6 ���3��aG� 	  ���p��  %��pS  p��V p��� . ��R�� �%1� �ME�R� F�� PQ��� ����  �p��Y  kp= %�p�G  %��pS ��V���) %� W�� 
S1� <� ��� ��M� $����� k=%��G ?1S $ � 	 �� �!1� �� ���� )f���� ���� �� 7��]G� ��G1O?�4 ���� 	 %�XY	��V %� ��R�� :��< ���1� .%� ����4?  $ p��B  �p� �!1� �� ��23� 7����V ���>! 	 
����a� ����S� k= %�p�G %1=L�) �� F�� F�4�� ��%��m 7��1� ?1S��  $ p� 	  �p� �� M� ��G1O?�4 ���� 	 %�XY	��V $�	]G� ���1� 	 ��R�� :��< �% �� �D� <� �1��= �p4?  ��p(�  %�pXY	��V %�  Z�p� %1�= 	 %� ��R�� :� X� �����%	�U  .��=  4�1U<�  ��1p� s1S	 �E�3D�U 	 k= � �  
��p�� hB  hi�p� �p4  Fp����S ?��V]�% e<i �% ?��� s1S	 ��G1O?�4  �� � p�  �p��� 	 ���� %� $ ��B k4��G �� �=. W������� ��R�� :��<  �p�  :p�E� W���� f���� ]����� FX3� ��  ���p�  NO�p��  Fp��  PQp��� ?�4��� 120 $<	% )���3��  ��� %� ������ �p4?  �p�����  �p� %�XY	��V %� F�1E	� %��S ���V .  s1S	 k\�� 	  ��pqG  ?�p4���  ̂ 	�pM�  �p� 120 )$<	% ��R�� ���3�� �% ����1�� ��R�� ��(� A<	 ?�4���  � � ���4 �� ��G1O?�4 ���� 	 %�XY	��V %� h1�!Z�� %1�= 	 %� := �����%	�U :� X� $��= F�� 	 
�ME�R� ?���<  �p� ?	% �X�!?�4 )?%��B ? � �4 	 %��U�� �D������ W�� ��� e���� $ � F�� n��� ��z %� ��R�� A<	 W�� ��� ��R�� :��< FX3� �� ���� �4�! <� �\� 
 � 	  e	� p�  s1pS	  ��pG1O ���� 	 %�XY	��V ]����� )F�� �2�E�1 F�� �= %� W�� �E��� �� �B ��U���6 $ � .F�� %�  W���ME�R�   Wp�� �� H��6 ?��� �12�� ?%��B $%	� �1O %� 30   	 �D��61��p� ?1;E� �E��   E1� �D��������G1O�4?   d��8�p�� ��R�� %� ?%�XY	��V  ������� <� �6 	gE�Y �p��W  1p;E�?   ��pG1O13   �p�16  ?i1!2016  �p�      	 Fp��4� :p�E� �p� �B $ p����� ��1p��  ?�>�%�3U  .FpG�V%��S ?	�p=�	 �%1� �B <� ����   Wp�� %� ��G1O F��� ��� �� 94 ���1��= �� F��� 	  ��  �p�G�  �p� 100 ��� $ ��% F��) W��<�	% �� !1�� ��  }p��M�  ���p>! ��G1O %�XY	��V )�= F��� ��� �� 7�� <� 15 ��� �� ����P ��M� 54  ���1p��=  �p�  F��p� 	   p��  �p�G�  �p��= <�  Cp� ���1��=() W�� ��G1O �D� <�  ���� �W ��G1O?�4  �p�R�� $�1� �= ����|�X 4 <	% �1O $ ��=) W������� <� �\�  
 p� 	 e�	 � �D� <� ���>��W 	 
%�3UW���%�� ��G1O?�4 ��R�� $�1� F��.    
�� � 
����� 	2���* �� * 	3��*   �p�R��  �%1p�  �pME�R� %�  ���p�  ���p��  	 ���p3�� ���3z1�� %�  b�p�  ���p�G��a! 31  �p!%� 	 3  �p��S� �E��� �1O 	 ����G��a! 61 �!%� 	 29 ���S�  �p�   p���  :D�)1.( W�� ��R��   �1��p4 ]���B �x1m ���>��� F�3S  ����4 ��    7p8� 	 ���p3��aG� %� �B <� �p�8� �=  ��� �;��      �p!	�U :p�� W�����p�� .Fp�� ����� %�hB �p4?   �B %� 	 $�1p� �x1m hi�p� �p4?    	 ���p�� %� ?� pM��  W�� {���� <�� %� 	 ���3��aG� �p>�B    %� �p= �%�� �1p!	 ��� �p4?       ?�p4��V]�% 
p��� :p�� hB kp= 	 Cp�U ���U�	%�� ��i�� 	 ?�. ��� %� ��W ��R�� )C�U A%�� f�1�� ��i�� 59 ������� 	 ?��� f�1�� ��i��3/22  �!%� ��������V 	 s�'�%� f�1�� <� jR� ��%� 480 ��� .(���3z1�� 	 ���3�� ����� ������14 F���) F�� 
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������26  $%���4 871   ��4 1- 	3��* �� * 	2���*    6�� 7�389  ��	 ��%�� %1\��  <� :��< ��R�� %�XY	��V ?1;E� :���� $��� $�;��6 	�F�� $ � $��'��� ?�n $����R��� ?�4)  %� ) %�XY	��V ?�4 = � ���08)07)06 )09 )30  ��35 )98(  <�  ?%��B $%	� ?��� %1�= ������14 ���<��1987  ��2016 .F�� $ ���V d��8��� (�E�� �� $%	�)  �E��� W�� %� �� ?�� U%��V ��1��	 	� :S� m �= F�� $ � h�8��� %�XY )����� e	� � <	%  <� ���=  �� �� ��1000  ��� F��� 	 ���  <� 7��15 . ��� ����P �� ��� %�  ?��!� �� F��>� v�� W�� 438 �� <	%��V ?�4<	% ��1��	 �%1� $�	 �� %� %�XY .F�� $ � h�8��� �ME�R�  $����4? ?1!: �� ?1! ?1;E� :���� ��%�� %1\�� ��V	)%�XY $����4?  ?�4<	% �� �c���� ��%� <��� %��G $�;��6 <� %�XY	��V$����? NCEP/NCAR  �� ��3��	 r1���S� 	 1! ��� ���<�� �����
i���$ ��� �D���B  d��8���$ � .F�� $��� W�� ���D� C�D'� 
% S �45/2 × 5/2 �!%�  ����G��a!�� ���. $����4?  ?���%�� %� %1=L� www.cdc.noaa.gov :��S �������  d��8��� <�  M� .F�� ��V ?�4<	%	�� %�XY��V ?�41;E� ������� %1\��	 <� %�XY ��1U :���� ?�$��'���  . �  �% ��XO e���� ^ 4 �� ? M� e�V$��� ?	% �� ? �� ?�4  	 ��%� <��� %��G�� e���� �� e� S� $ ����� ?�4<	% �����



872 �*� + ,-.* ,/ ��'0� ��� � 	��* ...� ��1U :����$��� W�� ?	% �� ?�. � �4 ��1U :���� ?� �V5�	 r��� �� �4��a�� �B %� �= F�� ��	% �\� �%1� ?�4  %� ��$	�V�4? ��XO �(�U�� ? ��. �1� ^ 4  <� e���� :���� ��1U?� )���� ���= � �6 �MS�	 ?�4 	 k�m 74�= $����4 �� ���. ���;�� 
%�X�) ^ 4 �� ?���= �� M� ����� $	�V <�F��4) ��?%1O$��� �=���4  ?����� F4�X� ?�%�� �= ���V %��S $	�V C� %�  ��34 �;� D� ��) ��?1�� A��6 �= �	%�W�� A��6 	 ����= �4	�V	�V.�1� ������ �4  W�� %� $	�V A	%$��� ? �� W�� F4�X� �� ��(�G r��� �� �4�>�B �� e�����1�. $<� �� ?��� ?��V��(�G $��� W�� �4A	%�4?  <� �D� �= �%�� �1!	 �'��8������%�=�6�W  W��A	%�4 )  A	%��(�G �� �� ��S� W� � �B �x��% 
%1( �=  ��� �� :D� ��� )2011Asakereh,  .(   �R��%1:  
��� = ��(�	� − �	�)�


	��   %� �R��% i�����  �;������(�G  )�� ��S����  %� ��  %� �\� �%1� ��a�� �R�� 	 �	����  %� ����%�6 ���4 %� �� �R�� �� e	� :x�'� � �B F� � �� �=  ����>�B  ��]����(�G  �� 	 �8�� �R�� 	��X���� ��(�G  e��� ?��� �� ��S�  ������ )�\� �%1� v�����(�G�4 �� :�D��.�1�  <�  M������� ?	% e�Y�� 
�����  ��� ������ W�� � �B F� �  �B �1� e����. 74	56 %� e�Y�� A	% <� |i1�M� ����S� ?�4 �%�	)Ward( )����= �� $��'��� (����%�	.�1�  A	% W�� %�  <� ��m�� �4 �O:���� �P� �� �= �% ����yO� �1X�= ) ���� %� ���G� ? �������4  �1!	 ����B�  �� f�1� ��1����� W�;���� <� �R�� �4 
�G����� 
�M��� s1��� := �= ?� .�%	B F� � �%�� N�M� �B ��  ��G �4 � ��� �= 
%1( W� � ����� �� ���� C�  m�	 1�� ��1�� ?�RU 
�M��� s1 �� ��G�V �\� %� �'(�1�) ���� �4 %� ��� s1��� ? �� ) �RU 
�M���ESS W��M� WD�� $	�V �� ���� F'! C� ( ���1�  <� F'! C� %� �= ?���G� 	�����4  :S� m ?�%�� %��S ���� C� %�  ��34 �RU 
�M��� s1�����V� ��.  ��  %� �� �%�	 A	% <� $��'���ESS  <��R��%  F� � ��<��B�  )Farshadfar,2010(.   �R��% 2:  
�. �. � =�[����� − 1�� [����]��

�� 
�]��

�� 
�
��    �R��% W�� %�) ���  �� <�����$���  ��Gi %� F�� e����� j )e�k  := �� M������4 ��m�� �4 %�  	��  ���G� �� M����� i�� e�. ���  %������  e���� �� 78� W��:���� ��1U �� ?� $��� ?	%�4 e�� f�1� %��1�� )g��� %�]G�?���%�� )Dendrogram(  �� 	  � k���� �>�B�3���� ���� ?�4 $	�V :�� �RU 	 �1�<B A	% <� $��'��� �� 	 }��8� ?�4$	�V �� M� h�8��� 	 %��1�� A�� ?��� g���� ���>� ?�4 . � �8��    M� e���� <� ��XO$��� ?	% �� ? ��)��%� <��� %��G ?�4 	 A�� ?��� g���� :�� �8�� $ ����� ?�4<	% W��M� W� � . �F���D�� <� $��'��� �� %1\�� f��� %� �3�1� g��� ���� W�� �;�3X�4 ?�4?�4<	% }��8� ��XO �4  ��  g��x5/0  ?��� . � �X�����X����  A	% <� �;�3X�4 � $ � $��'���  �1E �;�3X�4 A	% <� �B %� �= F� ) �1���6 ?%	���V!"# $��'��� (���1�  	�!%�  ? ����4  <� ���� d	< �4�R��%  F� � ��<��B�  )Masoodian, 2011(.   �R��%3:  

!"# = ∑ (�� − �̅)(&� − &')(�� ∑ (�� − �̅)�∑ (&� − &')�(�� (��    �R��% W�� %�) ��  <� C��4 %� �\� �%1� ��a�� ^�M�N �R�� ����  nF�� �	�&�  �� �R�� ���4 %� ��a�� ���4 %� ��  ?	%���� �� e	� n ����̅  	&'  ]��
%�X� ��  W�;���� <�
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���x1� �� �!1� �� jR� %� ��XO �4 ?�4<	% ���� �� �= ?<	% F��>� %� i��3X�4 �;�5/0 �� ���� �% �;�3X�4 W���i���� ��� ��1�� . � h�8��� $ ����� <	% �� �ME�R� W�� %� <� ?��V1�! %1\��  %�= ���< k�mV��G�����W  	gE�Y���W  	 ��%�� �%1� 1;E� FG�V %��S :����) ?1;E� :���� g���� W�� �� ?�4�P9�  ��  ��G1O �� U%���� 	 %�XY	��V 13  ��16  ?i1!2016 )W��< jR� ?��� 	 %��G �� v1���  F! ����! 	 ���	�� jR� %� 
�����! F>! 	 ��� �� �� )1! W���< ��i %� $��'��� �� �14 ?%� ��6�� C��61��� l���� W����4 	 W��< <�$����4 �� W��< jR� <� $�;�� ?i���4?  %� 1! ��i�� e�� %�]G�radsG  . ���V ��>� 	 k���������4?  	 ���	�� �� W��< jR� k����� F! ?�%�� NO��� ������� %1\�� 	 W���< 1! F! F��� �u=� m 	 ���	�� �u=� m 	 :S� m 7���>�B  W����4 . � ��%�� ��G1O �� U% %������4?  ?��� ����! ��3� �� v1������ NO��� 	 ��� �� �� �����]�� ����! %1X� ��3� 	 ��� A<	 
 � �u=� m� :����	  . ���V     �����   ^ 4 ���������� �����?1! ?�4 �� e�1� ��V	%�XY ) :���� ��1U$��� ?	% �� ?� %� ��%� <��� %��G ?�4438  �� $���4 <	%%�XY	��V ��V��G  � e����.  ��� ���� @���� ?���%�� <� :(�m W��   ����G :D� %�2 	 �t�%� 4  ?1;E�  %�XY	��V �� U% � d��8���. ��%�� �� �!1� �� e���� ?�4 k�3�� )$ � ? ��%�>z  �4	�V?��� �����  74	56 :m���  ?�4<	% 	  � $��� ��8�� g����$ ����� �4  ]�� $	�V �	 ! %� �4<	% W�� 
�q8�� 	 H�%�� �=  � W��M�1 F�� $ � d%�.  �� U% ���	��G W������ C� �	 ! r����� ��V	 �� �4%�XY216 �� e1� ?1;E� �� v1��� <	% W�� . ���  �E�m %�F��  e	� ?1;E� �� v1��� 1;E� ���	��G W����= �= ��. ���         ��42- 	4 0 ��(89 ���: ;�,���'���,� ���#�� ��� ,/ �����<=    
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�<1� .�%�� %��S �X�=� $�� %� e	��%�� ��XS ?1;E� 	� �� 
�'�� ���Mx	) ��?%1O W�� %� �=��V �� U% W������ 1;E�	 %� �4%�XY$���4?  ��� e�V ��F�� $��� l% %�>� �U�	� 	 ���3��� $5�	)  �E�m %� W��  �� U% 
�<1� e%�>z ?1;E� %� �= F���41;E�? ��V	Y %�X .F�� $ � 786 �X����� �� ��%1G $�� <� W��<��� 	% ��1� e	� 	 �	� ?1;E� ^yU �� e%�>z 	 e1� ?1;E� %� F'V��V �� U% ���	��G 
�<1�	 $��� l% e�V :qG %� �4%�XY .�%�� �% ���	��G W������ e1� ?1;E� �= F��      ��43-  �����,� GH# 9�,� ��� A�� 	����*���<=  
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������26  $%���4 875  ���=) ; � � A�� ��,/ J�*# K�� ��E� LH�,4( A�� JH,9 :D� 4 �� 7 F�MS1� ]=��� %��G jR� W��< 	 ������V %��G 7��]G� F��� A<	 ��� �% ���� �� ������V W�� . 4� ���� ?	% �� ��� <� 
S1� W�� %� �= %��G�6 ]=�� W�� %��Gk= ��34 	 F�� $ � 
S�	 %]U ?��%� �� e1�1� %��G k= F�MS1� W���i�� �� ��� <� 
S1� W�� %� �= ���3=�6 %��G )F�� $ ��% �1U 
% S W��� � � 	 ����G��a! b�� �1!1���B�  �G �� ���� 	���	��G1O W��� � � 	 W��� %� �4  $�� %� ��R�� W�� ?i1!��.�1�  �� $	y� W��< jR� %� k=k= ��34 	� ���3=�6 %��G 	 ���3��� ?	% �� �;�� %��Gk= .F�� $ � :�D�� FX� 
yG �%1� ��R�� �= ?%��G  F�� �% �� �ME�R�PQ��� $��� %��S ��34 k=%��G Z1G$��ME� F�� ?1S �= %� W�� 
S1� <� ��� �� W����= %��G WD�� ��M� 993 $ ��% ��D��61�D4 	 F�� �� 7U�z ��;������6  �1U gX� ������ �4��V]�% %� �1O ��3� 	  � �� �B %� �1U ��R�� $ � .F�� k= W�� �� U% e	� <	% %� ��%��m %��G ��G1O :D�) 5 �UB <	% %� 	 $ ��% �1U 
 � d	� �� ( }�M�� ��G1O$ � F�� :D�) 7.(   LH�,4 ��*� K�� J�*# %� ���3��� $�D��� �E��� k=%��G?�4 ��%��m �� �P� e�V � � ���< �D�U�4 :�D�� ��	  �1� ��F�� F�4�� ��%��m ��e�V�� � � �14 �� F�� b���4? ����G��a! ��i�� F=�m �� ��=. %� ��� 	 ����� W�� k=%��G�4 �� d	� 
% S �1U �� ��% �= %� 
%1( k4��G ��1� ���� f����  ���� �1!	 �4��V]�% %� ��3� 7U�z��� �� ���1� ���� �� �� U% ��G1O?�4 %�XY	��V �� e	��  �z $<	% . �1� ?�4��� 120 $<	% ���3�� �� F�� ^y�U� ��� 	 %� ����� %��G W�� 	� ]=�� k=%��G 	 %��G�6 �1!1� �� ��B .%� ��G1O %�XY	��V 13 �� 16  ?i1!2016 ������V ��� W�� 	� ]=�� k=%��G 	 %��G�6 �� 20 ����� �!%� $ ��% ���V F�� :D�) 8 -11(. %� <	% �UB ��G1O ������V ���= 	 �� 10 �!%� ��������V . ��%      ��44- 	E3� O� ��E� K�� J�*# )13/07/2016(  
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������26  $%���4 879       ��411- 	E3� ��*� O� ) J�*# K�� 16/07/2016(        k��l% C��61��� ?%� ��6�� 1! �� ^yU �� U% ��G1O?�4 %�XY	��V %� h�Y %1�= �= ?%� ��6�� %� �4<���? ����� 1! ��$5�	 jR� 500 ��D��61�D4 7�� ����� �% �� $ >� )�%�� %� �� U% ��G1O  � � %�XY	��V %� ��R�� :��< �= �� �P� ^y�U� %��G W�� ]=��� ��%��m%��G �1!1� ��) �B ?%� ��6�� %� w1R� ����� 1! ���� ���� � 	 ����� ?%� ��6�� 1! <� jR� W��< �� 900 	 %�  F��>�850 ��D��61�D4 ����� �%��n W������� ?%� ��6�� %� w1R� �����6 1! l% �� 4� �= %� :D� 18 ���� %�  F���k����� F! W���< ��i �����6 ���� ]�� 1! $��� $ � F�� .%� :D� 12  ��15 k��l% �D��61��� �;�� �� F��� kt�S �14 1! %� ?���  �� U% ��G1O :��< ���� �� 4� �= �1M( �14 %� ��i �����6 1! jR� �� 	 850 ��D��61�D4 ����� �%��) W������� ��G1O �>�� ��i %� �����6 1! l% �� 4�.    ���,/ ��'�* ��/ %� :qG e�V ��� �� F�� �1�� ��1� ��	�<  ��%1U %� $�D��� �E��� b��?�4 ����G��a! �� 
 � e�V $ � 	 %� jR� W��< k=%��G ��%��m �� ?	% �D�U�4 :�D�� ����1) W�� k=%��G $���3V �= <� Z�� ���B �� h�Y B����G �� ��� )�%�� ?�%�� �� ��34 ��(� 	 ?1S �� ���n <� �\� ���D� �D� %� 
yG FX� 	 �D� k4 k=%��G? %� <�� ���3��aG� ���3=�6 	 ����� :�D�� ���1� 	 ?�;�� �� ?	% �X�$��]!  .���3����� �!1� �� F�MS1� %��G�6  ���� %� %]U ?��%� %�  :D�16 �� �� ��� 	 F>! 
�����! �� 7�G ���� $��� $ � F��.  F�� �� %��G�6 <� ��� ����! F>! k=�� %��Gk= F�MS1� �� �!1� �� �=  ��� �� 
�����! %��G
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 � A��3V <� ?�4W���6 <� 
S1� W�� %� ���� ��� :D� %� .�1�16-20 ��>6? �� 
 � �� g�=�� )� �'E9� }q� ��� ?%� � 	 ?%�>�E�W������ ��34 F��� ��� %� ��R�� :��< �� �% �B ^��O� 	 ��M� ��G1O d	� <	% %� $5�	 14/7 /2016  ������ 4�.       ��413- 	E3� O��W� X�YZ ��� ) �A*�14/07/2016(  ��412- O��W� ) �A*� X�YZ ���13/07/2016(    ��415- 	E3� O��W� X�YZ ��� ) �A*�16/07/2016(  ��414- 	E3� O��W� X�YZ ��� ) �A*�15/07/2016(  
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������26  $%���4 883    ��4 22 - 	E3� J�A���* @? OH,Y�� )13 �9 16/07/2016(    �H���9 � @? #�,9 JH�#  ?   %	� �� ���� 7U�z $<� �� �X3� ���	�� �� �V �U�z %� F�� W��< jR� �� �1�� ?%1��b���4?  %� )�����  ) � �4 r����	�V5��4? �B k>� C������ �=  ��34 ���4  �14 
�%o 7U�z �� v1�������� � �� k4 7U�z W�� . v1��� ��� F=�m �'E9� �� k4 	 W��< 7U�z���1� . � FG%��G  � �� ��� kt�S 7��z �� $���4 FXu� �X3� ���	� 7��]G� ?��� �% g���� f���� ����	% 
����a� <� ���� ����� 	 1�i�� 	 kt�S 
�=�mk=%��G  k4��G ��R� ������  .:D� 21 W������ %� �� ���	�� �'�� ���� <� %������ ����< %��G�6 �� ?	% ���� ����� 	 ���	�� FXu� ���� <� %������ k=%��G ���3=�6  �%�� ?	%  <��W�� �����  ���� ���3=�6 	 ���3��aG��� 4�f���� W�� . ������V ? � � �% ?��� A<	 ���  � � 	  ��� ���= 
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Abstract        Despite the large extent of the areas affected by 120-day Sistan winds, Zabul region with specific topographic location has the highest and the most severe storms in the east of the country. In order to identify and analyze the dust pattern of the Zabul region and to distinguish it from other parts which are affected by the famous 120-day winds of Sistan, environmental databases; dust codes, and NCEP / NCAR database with a spatial resolution of 2.5× 2.5 degree and latitude longitude of sea level pressure data corresponding to the peak days of dust during the period from 1987-2016 were used. In order to extract atmospheric patterns of dust events on sea level pressure data, cluster analysis was performed in MATLAB software. Finally, four patterns were extracted and for each pattern one day which has the most correlated with other days was selected as the representative day of that pattern. Out of four patterns the dominant pattern with the most frequent occurrence was selected, and July 13-16, 2016 was considered as the representative day for this dominant pattern. For this purpose, the synoptic maps of ground pressure, temperature, equatorial and jet flow in the lower layer of the atmosphere, wind field, and direction of the flow at ground level and the synoptic half instability of the air were plotted.  Results indicated that the Zabul area has the greatest potential for the production of dust due to the gradient of high pressure changes and also the presence of small-grained sediments of the rivers as well as wetlands and the locating in western margin of the low-pressure zone which has the thermal nature and the interaction of the low pressure with the high pressure which is called Turkmenistan high-pressure, Hindu Kush, northeast of Iran and north of Caspian sea. This low pressure in the lower layer of the atmosphere through the dust suction and counter-clockwise movement by passing on the sources of dust in the Zabul area prevented from the penetration to lower latitudes by the impact of the 120-day winds of Sistan and caused to further transportation of sand and dust particles to Afghanistan. Therefore, in regard to situation of Zabul in ratio to this low pressure, which is peaked in July, and distinguishes it from other areas affected by 120-day winds, special arrangements should be taken into account to reduce the intensity of dust storms. 
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