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�����  

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

��� ����� ��� ��� .� ���
��� �	� �!�" ��#�$ �%�	 

�� &��� '�(� �&� ��)��* �	�+�� �,- �� � �

������� ����� /���� � 0���� �1��� .  

���� 2��3$ ������ �1 �4	5�6 7,� 8���* �� � 9

�%��� �,-1��� �:;3� <=�>  . �)�- ��/�� �%1  

5�6��� � ��� �,- 9� �� ?����� @�3� � �$�� �

� A)�5� BC�3������ ���	�%��#)� 1 2�4!� � �:;3� 

�������� �1 �:;3� �� )Ekhtesasi, M. R, et al. 

1996(F6 G���� �� ��� �,- �1H6 2�4!� � �%1��� � 1� 

)Ahmadi et al., 2001, 2002 (����	��I J�#6�� �4	 

����� �H6 ?����� �� 1�K��C� ?����� ��  )motamed. 

1988, 1991, 1996 (,6 L��M�� �� �� ���3���" �

3$��� �:;3� �)Ekhtesasi. 1996 (��� ��� ��.  

    �,� ���N 7�%���� O:;3� ��          �P� QP3�R��S /�� �� �P$ +P�

            ����P�N �*�P� � 	��P���� /�(T3P� &U�� ���56 ��V3�

              �� L��(�P�� ��� ��P� W��P�� G&P! L��(�P�� 1��� ������

��PP��  � <PP��3� L��PP!  G	=�PP�F� QPP3�R��S /�� � ��PP�N

         1��� ������ �� �XY� 1�%������" ��:� ��,6 �,- 	:�Z�

        ����N �*�� 7% J�;� � �!�" [���6 �)�- �� 	� �   &P!��  

)Azimzadeh, et al. 2005(.  

         /�� 0�P� ?��U�\P� 	��4� ?����]6 	� ��� ��    1�P%

           /�� �P� �#�P� 1���P�� 1�P��+� 1���� 1���N ����    1�P%

 �PP�� 0�PP� ��PP:� �PP�,6 �� ��PPF� ) Mohammad 

Asgari, H. 2007(.  

 ̂ PPP�$ �PPP� _�PPP� ?��U�\PPP� 8PPP�)`6 ��/��  1�PPP%  

	4���PP�6�����aI  R��S�S � QPP3�R��S 8��PP! ��  QPP3�

����	 6��U�\� 	 ��V�           �P%N � 7�+P�3�  G7��P)S  G�(�� 

             _�P� b� � �)�P�  G�P! &PU��  Gc��5��� 8��ZG   [P���6 

          L�� ��P�56 Q3�R��S /�� �� �S _�� ?��U�\� 	��d�

       L��� 	PFZ�� [P���6 �P� L&!      ��P#�%  G�P%  �M�P� 	T	  &P���� .  

) Chien, et al. 1997(  

 :`6 �� �:	      b��P3% ������� ���� �� �$ �      �P�� �P� �� 

                                                 
�� Henares 

      /�� ��  N �� � &! ��R�� A)�5�   1��P� ���eS ���N 1�%

             ?��P��]6 �P�� 1��� ���N ���� �� � �%���� ��� ?��(6 ���

    ��� L��(��� ���� �% 8����       �PF=�;� ���P� ?��U�\� � &

              � 7��P)S ?�P3��S ��&P:�  G_�P� ?��f L��&�� [���6 8��!

              ]6 �PS ��� ��P� W��P�� ��P� _�P� 	P=N ���S �P��    1��gP"

   ���� �� _�� ?��U�\�        ��!�� �%�S 	��&Z �6 ��- 1�%

            �P�� �P!g� �� _�� 	3T�% ���+�� �T������ ��� � ���

	� &!�� )Saldana. etal. 1998(.  

:`6�  � �
�� B� �� +�      ^�$ �� �� ���N �	�  ����    ��P-� �6 

T��PP���	�hPP� 	�� �PP;Z PP�T�����&PP�,- G?���PP�� �1 � 

��T����%��1 � � T����� �	    P�56 �4�� � G�  � �P���   1&P3�  �� 

  ���    P��� �H6 �*��R� ^�  1�   ���N ��P-�� .      ��P�N ��P�� �� 

            ����  �d� � ��� �� �#�� /��� �� ��]�� �� 	T�����

   ���Z �F=�;�	�  ����      ���� 1�%��]�� �� N b��� � �  1�   �PS 

            �P�� L&P! �P3� &3��% ��� � �d� �� ������ 1�%��]�� .

    �� 1���N ���� 1�% /��     ���Z L��(��� ���� 	�� 	P�   &P���� 

               � L��P� 7V3P� �P4�� &P� �� � ���� 	�!���� ?�*eC� �$


��� �" ���	�        i&U �F=�;� ���� �:;3� �� 	a�h� 	T����� 

����& .�� :`6 ��  
�� �� B�  T����� ��-� �	 �h� 	� � �  �;Z �

��T���        	T����� ������� 1��&�,- i�#;�� � j��� ?��f �

  ��� �,- ��  	��h�������	��� L&! ������ .  

  

����� ���� �����  

 k�� �F=�;� ���� �:;3���� ���N�� [Z�� B��� lm 

$�����)1� j�> 2��! � n�* �� � L��� ����,! �

���]-��	� ″op ′qpr sl �6 "um ′qsr sl=��! �-�� 	 � 

���]- 2�C��	� ″s ′opr uu �6 ″uu   ′lvr   uu 2�C �-�� 

Z�!	 ��� L&! [Z�� )! 8dl .(  

  

 	 
���	� �� 

����  

� ���:`6 ������ ��V3� �� B	U�\� � 2�4!� � ?�

H6 A)�5�� �%1��� � 1��:� �� � �%1�����"�6 	:� �� � b�

l:uppppp��\6 �  ����%�� �L 1�  �� � &! L��(��� �:;3�

���� 1&3��,4=� �� ?����� 1 o� �)����G l� �)����G u/p 
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��)� G���oup� � G��4lou� � � ��4ys� � �� ��4

=��N�&��� +1��� L��(��� �& .,6 ����%��#)� �1 ��� �:;3� 

 ��+��WRPLOT �� ?�F=�;� �� � ����N �1 ���� 1�3� G

 ��+�� ���  ���NSURPAC  &! ����� ��4�.  

  

  
 ����� ���	 
����� �� ���� �� ������ ���� ����� ������ !" #$% &��'   

��� ��  

� ���`6 �:�H6  ?����� �� B� �%1��� � 1� qp,6 ����� � �

���N �� � &������%������ 7�� �� � &! ^=� L�T�1F�R6 	 

� �;Z Gj��� ?��f �;Z�T��� �� � L&! �#��`� ?��f �

 ^�$/�� �%1�� ����N �1T����� 	�h� 	�� �;Z �T��� �

� �,- � ?��f�T����� �	���� 	&����  .���� ��V3� ��	 

�%��� �,-1���� ��%��#)� �� �:;3� �� <=�> � L&31 

)\�	=�� � �3z�%� �������� �	H6 A)�5� 2�4!� � �%1 

���� 1��� 1��\6 ����%�� �L 1� �� ���3���" ��,6 � 

&! L��(��� �:;3� ��3S��.  

  

������ �� ������  

 ��V3� ������� 1�����H6 �� � �%��� 1� 1� ��� ���N � 

�`�� ��R�� �� 1����)- �,- �� K������ 1����� 1�%�;� � 

 �� ��6���������56 �%1�� ����N �1 �� 	�V3� �4#! 

 	��h� J�#6�� �����S � ������� 1���� ?�,- 1�����

 	
��)N �� ���* �,-� L&3����� 1�%���( 1�� �� 

���%�� ���\6L 1�H6 ��� � �% � ���� ���Z ����� 1����� �� 

��L �%1 &���� ��R�� �d#! ) 84!o( .=��N�&��� +1 �� 

���� 1��� �% 1upp��� ^�$ �� � ��R�� 	���  L �% +�=��N 1

� 1&����T���� 2���� B��C �� ?����� �;Z �� �#��`� �

&����  .  

)l) (^=���l{vq                 (3
845016 φφφ ++

=M
    

 
��;�� �4M� �� &36��#*  �T��� � ?����� �;Z �16φG 50φ 

 �84φ�6 �� ��%�;Z <�6	 �$ ��� ly Gup � mq &U�� 

���	���� ?��f 1�;Z 1&3!�� N �� ���$  .  
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�� 
������� �������   

,6 ���� �� L&! �#X ������ ���N �� ��#)� �� L�T��

���"�3� �)U�� �� �$ &! L��(��� B��� ^lm$ �����)1 

H6 8`�� �%1��� � 1���� L&! [Z��  . ���N �F=�;� ��� ��

� J�����,=�� �1 l{{y �6 oppu�%��#)� 7�� 1��� 1 

)\�	&���� L��(��� �:;3� ��M��� .  

  

  

  

 ���(��'��' �)*�  ������ ���� ����� !" &�"�	  

  

����� �
�!�" #� ����$"�% �
��   

� �V� �  �� 	C �F=�;� ���� �:;3� L��&`� ��3S�� �d3

 /�� �,- �� 	)��S 	��3!N �:;3� �� 	�&�� �,=��

�%���	� � &���� L&3����� 1�%��� � <=�> 1  ��� �� ��6

 8��� 1�%��� �,- �� BX�� 	F#3� ��3* �� ?�*eC�

 � ���N i��U 1�%����� �� �F-��� 	C ��S L��(��� j���

��� ���N �3��� �� 	=�%� �� k�� K��C� 1�����S 	
��� � 

 ?&!� �,- ��3z�% � �:;3� 	���* 1�%��� �,-

��� 8��� 1�,%��� 2�Y� 2�� 	C �� �,�N |�Z� ��� � j

��N [�- �C���� ?�*eC� � &!1��� �&.  

  

  

&� �����'�� ("���� ���"�� � ��   

H6 1I�=���� �F=�;�� �%��� 1� 1���\6 ^�$ �� � �

���%��L 1� 95�� �� L�e* &���6 	� 	���`U &����� � 

H6 ��=�F� �+�� � |�� ��S� �%��� 1� 1�G 1�%��� �,- 

���� �S ��} G&3S 95�� +�� �� j��� 8�� � L&3�

1I�=���� H6� �%��� 1� 1� L�`� � ��� �,- [��6 

 N ~��6 1��gT����	� &!�� . �% ��� 8d! �� ��� ��

 �,- ������� &���6 	� k�� �� N ��FZ�� � �H6 |��

�%��� /��1H6 L&3%� 84! � j��� 8��� � �% �� ��  

&3S ��S .�� ��H6 |�� ��V3� �� �% �� <=�> ��� �,- � 

 k����� ���N���� ���Z �F=�;� ���� .  

  

�����  

������� )"�������   

�%��#)� �5� ��� ��1���%�� G)\� 	�M�� � �  ��� L�T�

��� 7�� B��� ���"�3��� �� �$ &84! �%1 �� � 

�%��#)�1)\� 	�M�� � �  ��� ����� L&! L���N L�T��.  

  

����$"�% �
��  

���3���" �� �H6 K��C� L��&`� �� L&! 8��d6 1�%  1�%

���� &! 8U�� 8�f W���� 1�.  

-  � i�! j�3- � j�> 2��! �:;3� �� <=�> 1�%���

 �� � L&! j��`� 	)U� 1�%��� �S ��� 	��3-� 	=��!

&���,�� ����" � M�� 1�%���. 

-  ����" ��� G�%��� ��� ��)	=��! |�;Z (?&! �� 

��� �������� 1�����. 

- ��� �� ����" ��� �%��� )	=��! |�;Z ( j��� �������

	� 8�� �:;3� �� ��� �� �� &3S. 
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��,�  

 
�����6 

 
�"��+  

  
����� 

 ���+��,��*$- &$.� # "/���	 0�1�2  
  

  
 ���3�'4�� ��*$- � /" ���	 0�1�2  

  

&� �����'�� ������ ��"�� �� ��  

H6 1I�=���� 	���� ��V3� ��� �%��� 1� 1� �� �&��� 

��\6 �� L��(�������%�� �L 1�H6 	���* 8d! �:;3� � �% 

 ��  �H� � &! 95�� �,�N |���� � ���� ���Z 	���� ����

	���� �%&! K�C�� 9Z���  	���`U 1.  A)�5� 2�d!�

H6� �%��� 1� 1�� ��! �� k�� �� � �	� &!��.  
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 ���5��67  8�" �� ���� �� #9: &�,  

  

"
*  

H6 |��� ���6� �%1��� � 1�� �� 2�F� �� ��-�� A	N � &3

� ?��#* ���� �T�)U� &��� ��3* �� A	4�6 �H6 8� �%1 

���� 1����  )Ahmadi, 2006 .(�� �5� �� ��6&�* �,(

��> 2��! � 2��!	� L&%��� k�� �&���.  

  

&� � ��&� �� ���+�, -�.��� ( )(0$��� � 1'��(  

)U� ?�\5�� ��	� �H6 �� �% �$ ��� <=�> ��� �,- 

�H6 ��`� �� ���*  &3} �� �� �S 	6��U �� G�� �%

��! 8�d�6 �T�&d� ��3S �� �����G  ��R�� 	
�* ����� 

��! 	� .4�6 ���)U� ��� �� N 8	*�� � 	���� 1��� � �

��� �� �-�� �&4� �T) A=�5��&4��T (&���� �:� . ��

����� 1�%���� �=�`3�� T�&d� �� �% �� � L&! 8\�� �

�!� ?��U� �% ��R�� 	)U� ��� �,- �� ���* � j��� 1

	� &��! .FZ��� ��	)U� ��� ?�&Z �$ 	*�� � 	 ����� 7% �� 

�� &3!�� 8��:�� ��C �� ���,(1� � ~��6 L&! ��R

����� �%1
�* 	 �� �&4�" �T� 7%�� �=�� �� � ����

36�� �� L&	N �&3 .� ���� �=�� ���� ��U�� �,()� 1� ��-� 

                                                 
1 � Riversing 

�(� �,36 �4)� ��!�&�L �%	�� �� ���� � ���� ��-� �,�N �
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Abstract 
The main purpose of this research is presentation of a geostatistical index for indicating erosive wind 

direction in Hassan Abad. In this research main direction of prevailing wind was found by employing 
annual, seasonal and monthly wind rose diagrams while morphology of sand dunes and erosive wind 
directions are found by questionnaire.  The sampling was completed over sand dunes through forty 
sites over a regular grid (500 by 500 m) and after sieving, cumulative and scattered diagram of sand 
diameters are drown and mean diameter is calculated. Geostatistical studies were used for 
identification of spatial correlation (autocorrelation) of granolometric characteristics by variographic 
studies for identification of granolometeric continuity, range effect (radius of spatial correlation of 
grains) and spatial correlation anisotropy. In this study relevant and validated variogram demonstrated 
that the second-order stationary hypothesis is satisfied as well as the most spatial correlation is directed 
in azimuth of zero degree (direction of erosive wind). Geometric anisotropy analysis of region showed 
that the maximum diameter of anisotropy ellipsoid is parallel to erosive wind direction as well. Finally, 
mean diameter of sands is estimated in 50×50 meter blocks using ordinary kriging.    
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