
  ���� ���	�
�-
���� 
����� � ���� ������� ������  ������  �!�	"DOI):( 10.22092/ijrdr.2019.119324  %�&26  )*��"1 ��,- .39-29) .1398(  ) ������  �!�	"DOR:( 98.1000/1735-0875.1398.26.29.74.1.1570.40   ���� � ��	 
���
 ������� ���������	�� ������� ��	������ ���� � � ��!" ���������   )$%&�'� ����� :
���� 
�)�*�(    ����� ���	1*��
����� ���	�� �2� ����� ���2����	 ��
  �!"��3  $%&'��$()* ��+�4   1*-  )%	4�5676�  .�584���9  ��:5�;�
����� < .��� =��>� )��?@  � A�: BC�	��6��4�59 . .�D�EC ���	� )%F�6�  .
��G� )�H�6�  .I�9
����.   F�6���FJ� K4��: meh_jafari@alumni.ut.ac.ir  2-  ��!�. ��>� )��?@  � A�: BC�	��6��4�59 . .�D�EC ���	� )%F�6�  .
��G� )�H�6�  .I�9
���� 3- *�� ��!�. ��>� )��?@  � A�: BC�	��6��4�59 . .�D�EC ���	� )%F�6�  .
��G� )�H�6�  .I�9
���� 4- *���6� . <*� M�N�; � O�: KC�,> )%F�����. <=*���9 P���� � Q=5�; .������� 
��=�!
���� .
��G� .   :K���*  R�*�� 5/12/1396                   :Q��U� R�*��22/1/1397   �����      7J�W X����G� =� �F���! �Y��� K4�= <��*��: ��Y	� *  ��:� <���� *�EZ �  �?  �%:* .
���� � �6��� ���	9 � 7��� .%"�� Q�* �� � ��!� \Y! *  .*�EZ �  �? ��*] K�,�9 �6����� K���� =� .%	"�� *� 5:�� <���9 �	�M� � ����� K^  � K��! =� �9 ���� K!� *� 5:��.  X��� <=�!=*�� =� ) �,�!� �� �9 K!� 
; �� 7����  K9�> �H65HW � �� �?M�* ���	� X��D� �� KE46 < %� _����  �� *  
�G,-� 
��!� � 
���� =��� �� �G6;2013 �%� =� 7���� X�� *  . =� �a� <��HYSPLIT .NAAPS.COAMPS   ����
� � MODIS  ) �,�!�%" ) *�EZ �  �? <=�!=*�� .K!� ��*��> M��^ 
� �� ) �%�� *  �?%	�:*  <��  �� b5��� ���-5
: c�!� �� �6��!; � �d�*� e� �� )%	�	!�� ����  <���� .%� �? X��D� ����� � 
����� �f�*� =�  �%:* X�� A�F,� *5g	�4� ���� * *5g	� K9�> ��  *�EZ �  �? ��*] =� �%�HYSPLIT ) �,�!� K!%� P���6 c�!��� .%"�; ��4� � 
��4��� ���" �%� �&��: � ����
� Q=� �� =� )% h5	&���Z- ���"�� �^�" i�����	�j �� h54�� 
�G,-� <��� *�EZ �  �?  �*� ��-� ��4� �.%65"  �%� P���6HYSPLIT  ��  �%� P���6COAMPS  �NAAPS =�  5� K9�> )5�6 � ��Y! *�EZ �  �? Kg�Z � *�EZ �  �? �F���� B�� k��J � �4���� Kg�Z ) �j %��)*�5��� ����
� <=�!=*�� .K!� )%" <�MODIS  
�G,-� 
��!� � 
���� M9�� K�! �� �* 
; K9�> � *�EZ �  �? ) 5�  ���� M�6 �� B�%
�.%	9   !-�$��
&+ ���:  .
�G,-� .*�EZ �  �?MODIS .HYSPLIT .NAAPS.    ���	�   �J�!�� �9 K!� �D�EC ���Y: =� *�EZ �  �? 
��5�200 ��  *�� �,4��� �� O�: X� 
5���� �9 %	975  X��= *  
; %-*  �25 c56��^� *  
; %-* �� i�!�� ��)  5"., et alshao 2011 .<=*���9 ��%�J5� .<5& l���" <�* �� ��*] X�� .(� m�4�!59� � 
�46� K�n!j) K!� *�U?��o., et alAkhlaq Nicoll, 2014 &Hahnenberger  ;2012 _-�> *�EZ �  �? .( 5& *   �?M�* *�%�� X������ .�6�46� � �D�EC �E	� �  =���) %"��., 2014et alAlizadeh choobari .( �5� p5^�  �? 
� �� KE46 B�D� ��*] 7��M�� iE! A�: BC�	� *  *�EZ �



30      ���.(�/01��2)  ����
�	 ...  p5f5� X�� � )%" =��� �6��!; <���o� 
�46� K�n! �� �,	� . *�  <��9�� ����6� i&5� *�EZ �  �?  *�5� �qD� *  .�� c����*�^ � ��r<*���� <���� �=  �? )., et alGrineski ., 2011et alJohanston  ;2011.(  ��-� @M& *�EZ �  �?  7�6 �9 K!� <�,4���  �?M�*> .<%�"*5: 7��� *  ����  *�  <�,4��� 7����? � A���	�  .����*  l��� <M�N�-�>)., 2012et al., 2010, Valenzula et alHansell *��: .( �6��� �� 
�G& ��Y	� P	� =� �F�*�EZ �  �? %�J5� X������ �9 %"��  )  *�  �*., 2013et alh Rezazade.(  X���? *��^ K�� �� 
���� ���6 � A�: %	���9 * m�4�! s�D� *  .
�G& A�: <�� ��Y	���� � ���� *�EZ �  �?  %D���� <�) %"��., et alRashki Goudie, 2014 ;2013.(  ���	9 *  �!�!� <��*�F��* =� �F� �? 5J; ���� %	6��K!� �? 5J; ���W ���!�	" .*�EZ �  �?. Q�* ���&=�Q�* =� ) �,�!� �? 5J; ���W X���� <�� <�� �%� � *�  =� 7�	! K!� �5� 
���& ����6� ��4� < %� <���� )%6��? �Y�6 =� K�?�� <����4� KJ�> X�� *  �9� 
�5� _�  tN�� �* ���W  �9)., 2009et alPotzold .(  �� Q�* X��  � �? 5J; )5�6 
 �  
��6 <���  ��= KE46�� ���W X��D� *�9 ��)  �*., 2004et alRousseau �%� .(�� �? 5J; <�� %	6�5� �65�6 
�F� �� ���W =� �* ��*] ����6� �� .%		9 u�-5� <��? �%� =� ) �,�!��� ����� <���65�6 <�5� 
�F� 
�5� )%" <��? )  �9 �E!��� 
��= *  K�?�� �*5- �� �*Draxler and Hess, 1997���� .(i�9�� )= �%� �F� ��4� � ��:�	"�5� <�� Q�* =�
��5C < %� ��DJ�Y� *  ���%�� <�� *�EZ �  �? <�� ��) %"��., 2010et alYerramilli �%� ���&=� .(  ��*�9�� <�� �%� .��*] 7N� � ��4� �E!��� �	��= * HYSPLIT   .K!� ��49�*  )2006�%� =� ) �,�!� �� (HYSPLIT   7N� � ����6� . �9 �!*�� X�H	"�� *  �* �? 5J; ��65?�*%	9 � 
��! )2014 .(  )*�5��� ����
� =� ) �,�!�MODIS  �� I5� �5C X�%	W *  �9 ��&�� ���nC� <*�; ��*] �o� �9 ��F6 X�� �� �&5� ��  =� �� I5� �5C *  B�D��� ���,�� u��N� <�� %�,� *��4� %"�� . 5� %��5: et alWang  )2011 �%� =� ) �,�!� �� .(HYSPLIT 
��5� *�EZ �  �? � X" <�� �* ��!2008  ��Y	� *�GW � �!*�� �6���*��: .�J��" <�����; �   �%:* <v�� �6����� �� �* 
��4J5w�.%6 �9 
��� *�EZ �  �?Ashrafi  )2013.(   �? 
��5� �!*�� �� Xd�x )�� *�EZ � 2010   � �:)1390 .K:� �� 
���� (��  X�� * �� �� 7�����%� <��?*�9)*�5��� ����
� � < %� <=�! <�  �DJ�Y� �* *�EZ �  �? )%�%�. �9Ebrahimi  ) 
�*�F�� �2017 .( �  �? %�J5� �� �65:��? hv�� )%�F�: y5Y! 7�6 �!*�� ��_? � K!%	J ����
� =� ) �,�!� �� ��:�  <��*�EZ  
��5� �G" * .%	�:� �� 
�G,-� P���6  �Y��* .�H�4E�� _���� =� _-�> �	D� c5FD� <*�  �* y5Y! �  5J;*�EZ <��=�*  �%D� X�� c���� *  � 
��4��� � *�G� .M���� �5
� *  hv�� )%�F�: =� _-�> P���6 X�	z�� . �  
��6 
�G,-� )�H�4�� *  �6v�!_? =� ) �,�!� �� �=*�EZ <�� �� K9�> KG& �!*��
��5� ��  K��F> =� �� �65:��? hv�� K�! =� �� �� X�� Q=� {%� 
�G,-� K�! *�  .Yousefi  �Kashi Zenouzi )2015 .( ��7�� ��  �� <������*�� X��D� *5g	�
��5C )%�%� �	��  �  �? �E
� �FE" < �*� i�9�� Q�* =�  M� 
��!� *  *�EZ B���� P���6 .%6 �9 ) �,�!� ��5	
� 
�6;�� �9  �  
��6 c�!� Q�* <��)%" ) �,�!� X������ . ��oj��? 
��5C )%�%� �� �   {��%� .���� %�  .iJ�Z  �� K��! _��5� . M� 
��!� *  �* *�EZ . *�  )%G� ��  �� K��! X�H6��� �Ensafi Moqadam  � ) 
�*�F��2018 � *�EZ �  �? <�� �%:* �6����� <��9�� �� .( O���� )*�  c�!� �� 
��M�� Q*�� <*��;) �%�%	��2016- 1986 *  (45 h5	& *  �^�� A���5	�! )�H�4����� ���Z 
� %	�:� ��. K!%� P���6Y	� *  �9 K!� ����� X�� �� �	�E� )%�; �� |��%�� �!*��  *5� )�� *  .c*�� .��*5� .��56�x) ��!  �! <���	D� �H�4E�� �Y��* (�E��!  � �E��56 .�� ._�*�; *  <*� ���� \Y!  �95%  �99%  {�? )*�  )�� P	� *  �  *�   5&��	D� �H�4E�� (�E�9� � �E���a! .��� .��d�x .Xd�x)  <*� ��6 )%����. 5"  ��C�	� @M& 
���� M9�� *  
�G,-� 
��!� ���� �9 %"�� K�� ) ��4? *5C ��oj�
��5�Z �  �? <�� <*�E Y	� X�� *  )%�%� X�� p5^� ��~9 .K!� ����? *��^� � �� <��%��� .�Y��� K4�= <��%���� ���&=� .)%�%� X�� =� �"�6 
5?�65? .���* .���5� 
�?��6 *  �n�:� ����oj� .�G6�46� K�n! *  
; h���� ... � <=*���9 �v5
�� %�J5� 7��9 *  
; 7�6�� %	9 �9) ��4? ��DJ�Y� p5f5� X�� <�* �� <� 5" {��6�. 



 %�& 
���� 
����� � ���� ������� ���	�
�26  )*��"1  31  �  *�  Qn� ����� 7����)�G� ��%� =� <��? �� < %� <=�!  � ��4� ���!�	" j�	� *�EZ �  �?  �%:* =� �"�6 <5& �? 5J; 16  �17  ��201 . =� �a� �� �� K��G6 * �?��� <��?*�9 <�� �6��!; ����� � �?%	�:*  <�� ��  <���  �%:* <=�!=*�� .� e� �� )%	�	! ����
� =� ) �,�!� �� *�EZ �  �? �? {��6�%� . �� �* B���� X�� P���6�� 
�5�7�� KG& *  ���? 
�5	� � �	�� 7�� � *�F��* � �d�*� �� � K��? �g6 *   �%:* X�� ���?; �	��= X�� *  �!�!� ����%^� <���o� *  �* )%�%� X�� <*�E6��= . �  7��9 �DJ�Y�  *5� ��Y	�     
�� � 
�����  ��4�5	 "()	 �657	   *  
�G,-� 
��!� .
�G,-� �G" K�M9�� �� 
���� �6��� 
���� K�D�&�� 
��!� X��5! � *��	G� 
��!� X���"��  �%> ��>�4� �� 
�G,-� 
��!� .%"��107018  ���5��9  X�� .����30  � �&* 43  �� ���^ 34  � �&* 27  ���^  � �5�!� l: �J��" s��49  � �&* 38  �� ���^ 55  �&*  �32 � �^�" �5C ���^ u
6 = ����? *��^ ��5	��? *�G	J� _F" .K!� 1 �� 
��6 �* ��Y	� K�D^5�.%�     8/0 1- ��4�5	 "()	 �657	 :
�;)	    �5
�� .e� �� )%	�	! ����
� =� ����� B���� * MOD02  K��� �� �C5��� ����
� .K!� )%" ) �,�!�HDF ) � ��� � �E6�& ���nC� � 
; _:�  *  M�6 ����
� <�� ���6�� A�9 �� ����
� .K!� )%" )%6��	?MCTK  \��
�{�6 <�* �6�M�� �*5- �� ���6�� X�� .%6%" �!%	� *�M�� ENVI *��^ �� �!%	� \��
� � I��N�!� ���6�5� �9  ��? �!%	� \��
� <��� . *�  �* e� �� P��* �v5
�� {��� <5q�� p56 �� �������w& ��5
� m�4�! =�84-WGS  ) �,�!� <��  .%6%" �6�5:=�� ���4�� X���F� M6 Q�* �� �9 %" =� )%" K���*  ����� <x�6� �� ���	�� <��  �9 �?%	�:* l!5� \Y! �� )%	�	! X���? �g6 *  
�%� � %"�� =� ) 5� ���,�� �D^�� <��  �� K!� )%" �E!��� <%	���4? 
 �9 c5FD��Y��* �� K!%� �6n�.%�;   T=(hc/K λ)/(ln((2hc^2 λ^(-5))/L λ+1 (1)  X�5�9 i4>�� ���	"�* <�� =T *56 K��! =(2.988*10^8(MS-1))=C  A6n� K��o=(626/6*10^-34)=H X�M�J5� K��o=(1.3807*10^-23)=K �,�C 7���  =(wm^-2µm^-1sr^-1)=Lλ λ = �5CI5�  %6�� �� <M9��)µm( 



32      ���.(�/01��2)  ����
�	 ...  I5� �5C �?%	�:*  <��  < �� KJ�> * 11  K�Df� X�� *�EZ �  �? {�H	� �J� K!� ����� �����F���� eF� *�EZ �  �?  �%:* <�%�EJ; �9 ����6; =� . 5" I5� �5C * 12 ����F�� I5� �5C =� 7�� �11  �����F�� �5C *  *�EZ �  �? ����:*  <��  ���,� X�����	� .K!�I5� <��11 �����F��  %6��)31 � (12 �����F��  %6��)32 ( �� m���� �* *�EZ �  �? I��N�!� 
�F�� �*5- X�%� .%���6 �,- =� ��FW59 �� ��� �9 )BT31, 32<0K(  BC�	� �H6��� K!� *�EZ �  �? <�*� .  <��v�� 7���=�� )%�%� X�� ���=  I5� �5C ) �%�� * 12  �� KE4611  . *�  <�����F���� �%& m� =� *�EZ �  �? � ����� .KJ�> X�� *  =� .%65"  <��%6�� �?%	�:*  <��  �n�:� �9 ����6;11  �12 ��	� .K!� �,	� *�EZ �  �? <��� <�����F�� %> X��� �� *�EZ �  �? A�F,� <��� �6�G& �6��!;  �,- %6�5� * �  �? 
��5C .�,	� �� ��� KJ�> X�� *  . 5" ����? �g6�� 
��6 �* *�EZ ��� � �6����� �f�*� <=�!�%& <��� .%� �� *�EZ �  �? )%�%� =� t:�" =� i����MNDVI  �  ����  �6��!;290  %6�� *  X�5�9 �&* 32 ) �,�!�  .%� �? �&5� �� �9 K!� ����9 �6��!; <��  �9 K!� �9] �� {=v �� � ��� <=�!�%& <��� ��! _
� � �!*��  *5� ��Y	� ���� 
; =� ) �,�!� �  �? 
5?�65? <�� �%��* <��?*�9�� ��Y	� X�� *  <*�EZ .K!� )%�; K!%� ����� *5C  t:�"MNDVI �� K!%� ��= �Y��* =�.%�;   )2       (                 MNDVI=(NDVI)2/(B)2 )3                            (B1)/(B2+B1)-NDVI=(B2  �9B1  �B2 �� )*��" <��%6�� i����1  �2  )%	�	! * .%	�4� e� ��    )4           (b32) lt 0 and (b1) lt 0.08-Dust=(b31 )5           (BT= (b1) gt 0 and (b32) gt 290 �Y��* *  )4(b1=MNDVI ) �Y��* *  �5 (b1=Dust ��%"�� ),2007.et alChao -(San.  ���� * <��� B���� X�� *   �� ��4� �o�� K��! �� �D&��� �� .*�EZ �  �? )%�%� ����6� * NOAA ) �  K���*  � K��� �� �6�=�* <��GDAS  �6���!) ) �  <=�! �W*�aF� A�F,� �*%^ �� (�6�G& <��5/0  �&*  * 5/0 ���6 *�EZ �  �? �� )���� <��=�* <��� ���� * <��  �%� =� ) �,�!� ��  �� ��4�HYSPLIT {�6 � 
; �E6�& <��*�M�� ���� * <��� 7���� X�� *  .%	���? *��^ �!*��  *5� � ��G� �%� =� ) �,�!� ��  �� ��4�HYSPLIT Q�* =�Backward  � .K!� )%" ) �,�!��<*5C 
��M�� �9 *�EZ �  �? X�J��  �*� �� <���  �� ��4� �DJ�Y�  *5� ��Y	� �� )%"  *��48  =� _E^ K��! =�* <���  �� ��4� �^�� *  .K!� ����? *��^ �!*��  *5� 
;)�H�4�� *  *�EZ �  �? p5^� =� _E^ *5� )%�%� X�� �� ��?*  <��  �%� P���6 =� �DJ�Y� X�� *  .%	���? *��^ ����=*�NAAPS  � COAMPS  ��Y! *�EZ �  �? Kg�Z � �F���� B�� <��� .%" ) �,�!�   �����   �DJ�Y�  *5� ��Y	� *  *�EZ �  �? )%�%� <=�!=*�� <���_F" �� 
��M�� I*�: �>�56 *  *�EZ �  �? ��4� X�J�� <��?)*�5��� ����
� ��Y	� =� K��! =� <�MODIS  %" ����? �C �  *  )%�%� X�� *5q> 
��= �%� �� ����
� .
; I��: �� ��Y	� Q=� ��  *5� *�9 Q�* 7N� *  )%" �9] l���* =� ) �,�!� �6* �� ����
� <�* *�EZ �  �? )%�%� K��G6 *  � K��? *��^ *�EZ �  �? .�� m�%,� � m� M6�" =�* *  .%" ) �  
��6 M��^)�H�4�� *  <%�%" �� ���� %�  7��9 iE! 
�G,-� 
��!� <��  =� ���91000 .%� �? ��� �!*��K!%� <�� =� )%�; )*�5��� ����
� <=�!*�F"; <��5? �6��= )*�  X�� *  <� _F" .K!� 
��4��� ���" *  *�EZ �  �? ��J�� ��4� <��? ��<*5C �9�" =�* *  
; �6�F� Q��4? � X�� K�5�� ��6 .m� M )�H�4�� )%�%� X�� K�� �* 
�G,-� 
��!� <�� ��oj�*��^  �  �� .  ��Y	� *  ��Uw� ���W�! X��* 
��� =� � 
%" u�Df�	� j * .%� �? I*�: �DJ�Y�  *5� ��Y	� =� )%�%� X�� m�%�� =�*  



 %�& 
���� 
����� � ���� ������� ���	�
�26  )*��"1  33      8/02- (" !�0 ���.�(�� (��� $ "�< %6
6� =*( �>)�?14  $15  %	2013 )24  $25 :C��"(�1392(    
     8/0 3-  (" !�0 ���.�(�� (��� $ "�< %6
6� =*( �>)�?16  %	2013 )26 :C��>"(� 1392(    

     (1392 :C��>"(� 27) 2013 %	 17 (" !�0 ���.�(�� (��� $ "�< %6
6� =*( �>)�? -4 8/0 



34      ���.(�/01��2)  ����
�	 ... ?�"�' 8
&H  �%� 7���� X�� * HYSPLIT �� ������4� *5g	� *  
��! *� � M	Y6 . ��;��5E9 %�%�� )�H�4�� �! <���  �H4� R�*��16  ��2013  \Y! �! *  ��*] � ��&�500. 1000  �1500  _-��%> � X��= \Y! =� <���48  =� _E^ K��! _F") %6%" ���� * 
��5C p5^� 
��= 5�!*�� .( ��4� <��  ����6� �� *�EZ �  �?  �%:* *  ��*]1020  K!� 
; �H6��� =� �* �G���� ��4� u��N� ����,�*� *  *�EZ �  �? ��*] �9h5	&���" �� h�Z)�H�4�� �� ��" �  ��;��5E9 .M	Y6 <�� ) 5��� �* 
��! *� p�,�*� �� �9 ���*] .%6�500  \Y! =� <���)%�!* X��=p�,�*� �� �9 %	�4� ���*] %6� 0010  *  <���48 ) 5� _E^ K��! K�! �� <5& ��6���& )���� � %6� ���"��"�  <����� ��" p�,�*� *  �9 ���*] .%6�500  <��� �� ���� %�  7��9 i&5� � %6*�  *��^ X��= \Y! =� .%65" �	�j  *  �G6;48  =�* *  _E^ K��!14  
��4��� *5�9 ��  R�*�� *  .K!� ) 5�16 �� 2013  _^�%> . *  ���� %� )�H�4�� �  �? )%�%� =� �"�6 
��! *� �  ��;��5E9 .M	Y6 <�� �� *�EZ i����1000 .500  �800  ����
� �� �9 ����� 7��9 )*�5���m� <�. *�  �6�5:       8/05-  I�	 %�$�J K>��*HYSPLIT !�L��>� (" "��1�?)�+ �M75* %/
�N)7
. ������."(� $    I�	 K>��*NAAPS  $COAMPS  =�* * 14  �15  ��2013  �F���� B�� � ��Y! Kg�Z ���" � ���" * K!v�� 
��4��� h�Z�� .<*5C�9 9�> �� K  =�* *  .
���� K�! �� *�EZ �  �? _��> ) 5�16  �17  �� � h5	& ��Y	� *  �F���� B�� � ��Y! Kg�Z�Y	� � ��� � h5	& _F" *  .K!v�� M�6 
���� ���Z6  �7  �%� P���6 NAAPS  <��=�* <���14  ��17  ��2013  .K!� )%�;  �%� P���6NAAPS  �%� ��HYSPLIT  � �E	� X��D� <���)*�5��� ����
� �� X�	z�� � *�EZ �  �? K9�> �H65HW <� MODIS  � �6�5N���j %��%" ) �%� .K!�COAMPS  M�6  *�EZ �  �? �F���� B�� �* <��=�* * 14  ��17  ��2013 �� 
��6 =�* *  .%� 14  �15  
��4��� ���" BC�	� .�� =�* *  � K!� ) 5� ��v�� �F���� B�� <�*� 16 ���" h�Z �F���� B�� <v�� �� ��� <�*�  
��4���  =� ��v��)2/3 ( �� _F" *  .%"��8   �%� P���6COAMPS <���  <��=�* 14  ��17 ��2013 .K!� )%�;  



 %�& 
���� 
����� � ���� ������� ���	�
�26  )*��"1  35  8/0 6-  I�	 K>��*NAAPS 8+ %/
�N� O�' ����  ����$( ���� %H5. (��� $ "�< :P&� $ ("$" $ (��� $ "�< �Q��4).)14  $ 15 R> %*�	� !��� (" %	!�$(      8/0 7-  I�	 K>��*NAAPS 8+ %/
�N� O�' ����  ����$( ���� %H5. (��� $ "�< :P&� $ ("$" $ (��� $ "�< �Q��4).)16  $ 17 R> %*�	� !��� (" %	!�$(    



36      ���.(�/01��2)  ����
�	 ...   8/0 8-  I�	 K>��*COAMPS T
N ���� ����$( ���� %H5. (��� $ "�< %/
�N� O�' %7
�14  �?17  %	2013   !��� ("R> %*�	� ���!�$(    ��� ��5�
 c���� �*M� K���� �� �&5� �� *�EZ �  �? <�� _��5� K:�	" X�f �9 %6*�  =��6 �D��& �!*�� ��  5:�j *�U?��o.)%�%� X�� 7��M�� *   %��� M�6 
; %J5� BC�	�  K��G6 *  �� %65" ��:�	" ��	� 7��9 <��� ���� ����%^� ��  �!*�� . 5" 
;
��5��� *�EZ �  �? <�� i&5� %6�5� �  5" )%�%� X�� �� ��	� <5& <��5HJ� =� �E!�	� K:�	" *  ��*�9 .%	9 m���� �* *�EZ �  �? ��*] _��> <�� �� �����?����6��!; ����� � �?%	�:*  <��  �� b5��� <�� <�� �� ���� �� �	��= s*�5� =� *�EZ �  �? A�F,� *5g	�)��� 	� * e� �� BC� ����� �?%	���=�� <�*�  �9 X"�* �	��=  �? <=�!=*�� *  .����� =� *�EZ �  �? A�F,� M�6 � %	�4�<*�� *�EZ � ��DJ�Y� P���6 �� �9 K!� ) 5� 
�!*Shao )2012 .(Karimi )2012 .(Zhao 
�*�F�� � )2011� (Qu  )
�*�F�� �2006. *�  �6�5N�� (  *�EZ �  �? <=�!=*�� <�* )*�5��� ����
� �� )%"  *�� *�EZ �  �? �9  �  
��6 <����" � ���" ��-� 
56�9 =� �DJ�Y�  *5� ��Y	� h�Z  
��4����	�j �� ��?. ��*5C ����
� �� �&5� �� .��9 )*�5��� ��-� ���	� .*�EZ �  �? I�� =�* � p��" =�* *  <�� _��" �DJ�Y�  *5� ��Y	� ��  *�� <��*�EZ �  �?
���� <�� �� 
��4��� <���- ���".%"�� ���6 �!*��<��H�* <�� �65�6 <��� �%� =� _-�>  �� 
���& ���N�6� <�� �* 
��6 ��  *5� ��Y	� �� *�EZ �  �? ����6� <��� ��9 ��4� .%�  �%� P���6 c�!��� �DJ�Y�HYSPLIT  ��4� .%�; K!%� h5	&���Z-���"K!� �^�".  *5E� �� ��4� X��h5	& =�  {��6� �* *�EZ �  �? ����6� _�� c*�� P��: ���" � ���������,�*� �!*�� .%� .  ����� *���6� ��*] �*�� 
��6  .%� ��v *  *�EZ �  �? ��*] 
���& 
���� K�! �� ��v�� <��X���� y5Y! *  � ) �9 �%��.K!� )%�!* 
�G,-� �� <��  *  �%� =� B���� X��HYSPLIT  �H65HW � �E	� X��D� <��� �%� P���6 �� 
; P���6 � )%" ) �,�!� *�EZ �  �? ) 5� K9�>COAMPS  �NAAPS  � *�EZ �  �? �F���� B�� k��J =� � Kg�Z ) 5� K9�> )5�6 � ��Y! *�EZ �  �? Kg�Z ����
� �� X�	z��MODIS  � �4�����j %��%" )K!�.    �
����� 
��� �����  
− Akhlaq, M., Sheltami, T. R. and Mouftah, H. T., 2012. A review of Techniques and Technologies for sand and dust storm detection. Reviews in journal of 



 %�& 
���� 
����� � ���� ������� ���	�
�26  )*��"1  37  Environmental Science and Biotechnology, 11(3):305-322. 
− AlizadehChoobari, O., Zawar-Reza, P. and Sturman, A., 2014. The global Distribution of mineral dust and its impacts on the climat system: a review. Journal of Atmospheric Research, 138(1):152-165. 
− Ashrafi, K., Shafipour motlagh, M. and Aslmand, A., 2013. Pathways dust storm on the use of numerical modeling and satellite images. Journal of Environment, 56: 3-12. 
− Ciren, P. and Kondragunta, S., 2014. Dust aerosol index(DAI) algorithm for MODIS. Journal of Geophysical Research, Atmospheres 119(8):2347-2368. 
− Draxler, R. R., 2006. The use of global and mesoscale meteorological data to predict the transport and dispersion of tracer plumes over Washington, D. C. Journal of Weather Forecast, 21 (3):383-394. 
− Draxler, R. R. and Hess, G. D., 1997. Description of HYSPLIT_4 modeling system: NOAA technical memorandum. ERL ARL-224. P1-25. 
− Ebrahimi, Z., Vali, A. A., khosroshahi, M. and ghazavi, R., 2017. Investigation of the role of bed dried Gavkhooni wetland on the production of the internal dust using remote sensing and dust storms (Case study :Isfahan province). Journal of Range and Desert Research, 24(1): 152-164. 
− Ensafi Moqaddam, T., Khoshakhlagh, F., Shamsipour, A. A., Akhavan, R., Safarrad, T. and Amir Aslani, F., 2018. Analyses of Simultaneous dustfall and rain events frequency in southwestern of Iran. Journal of Range and Desert Research, 25(3): 546-555. 
− Hahnenberger, M. and Nicool, K., 2012. Meteorological characteristics of dust storm events in the eastern Great Basin of Utah, U.S.A. Journal of Geomorphology, 204(2): 657-672. 
− Hansell, R. A., Tsay, S. C., Ji, Q., Hsu, C. N., Jeong, M. G. and Wang, S. H., 2010. An assessment of the surface long wave direct radioactive effect of airborne Saharan dust during the NAMMA field campaign. Journal of Atmospheric Sciences 67(4):1048-1065. 
− Goudie, A. S., 2014. Review desert dust and human health disorders. Journal of Environment International, 63(3): 101-113. 
− Grineski, S. E., Staniswalis, J. G., Bulathsinhala, P., Peng, Y. and Gill, T. E., 2011. Hospital admissions for asthma and acute bronchitis in El Paso, Texas: do age, sex, and insurance status modify the Effects of dust and low wind events. Journal of Environmental Research 111(8):1148-1155. 
− Johanston, F., Hanigan, I., Henderson, S., Morgan, G. and Bowman, D., 2011. Extreme air pollution events from brushfires and dust storms and their association with mortality in Sydney, Australia 1994-2007. Journal of Environmental Research, 111(12): 811-816. 

− Karimi, N., Moridnejad, A., Golian, S., Samani, J. M. V, Karimi, D. and Javadi, S., 2012. Comparison of dust source identification techniques over land in the Middle East region usng MODIS data. Can. J. Journal of Remote Sensing, 38(5): 586-599. 
− Rashki, A.; Kaskaoutis, D. G.; Goudie, A. S. and Kahn, R. A., 2013. Dryness of ephemeral lakes and consequences for dust activity: The case of the Hamoun drainage basin, southeastern Iran. Journal of Science of the total environment, 434(3): 552-564 
− Rezazadeh, M, Irannejad, P. and Shao, Y., 2013. Climatology of the Middle East events. journal of Aeolian Research, 10: 103- 109. 
− Rousseau, D. D., Duzer, D., Etienne, J. L., Cambon, G., Jolly, D., Ferrirer, J. and Schevin, P., 2004. Pollen record of rapidly changing air trajectories to the North Pole. Journal of Geophysical Research, 109(D06), DOI: 10. 1029/2003Jd003985. 
− San-chao, L., Qinhuo, L., Maofang, G. and Liangfu, C., 2007. Detection of dust storms by using daytime and nighttime multi-spectral MODIS images. In Geoscience and Remote Sensing Symposium, 2006. IGARSS 2006. IEEE International Conference on. 294-296. 
− Petzold, A., Rasp, K., Weinzierl, B., Esselborn, M., Hamburger, T. and Dornbrack, A., 2009. Saharan dust absorption and refractive index from aircraft-based observation during SAMUM 2006.Tellus, 61(1):118-130. 
− Qu, J., Hao, X., Kafatos. M. and Wang, L., 2006. Asian dust storm monitoring combining Teera and Aqua MODIS SRB measurements. Journal of IEEE Geosciences and Remote Sensing Letters,3(4): 484-486. 
− Shao,Y.,Wyrwoll, K. H., Chappell, A., Huang,J., Lin, Z., McTainsh, G. H., Mikami,M., Tanaka,T. Y. Wangh, X. and Yoon, S., 2012. Dust cycle: a emerging core the main Earth system science. Journal of Aeolian Research, 2: 181–204. 
− Yerramilli, A., Rao Dodla, V. B., Challa, V. S., Myles, L., Pendergrass, W. R., Vogel, C. A. Dasari, H, P., Tuluri, F., Baham, J. M., Hughes, R. L., Patrick, C., Young, J. H., Swanier, S. J. and Hardy, M. G., 2011. An integrated WRF/HYSPLIT modeling approach for the assessment of PM2.5 source regions over the Mississippi Gulf Coast region. Journal of Air Quality, atmosphere and Health, 5(4): 401-412. 
− Valenzuela, A., Olmo, F. J., Lyamani, H., Anton, M., Quirantes, A. and Alados-Arboledas, L., 2012. Aerosol radioactive forcing during African desert 



38      ���.(�/01��2)  ����
�	 ... dust events (2005-2010) over South-Eastern Spain. Journal of Atmospheric Chemistry and Physics 12(3), 59-622. 
− Yousefi, M. and Kashi Zenouzi, L., 2015. Nomination the most suitable of input combination of artificial neural networks method to purpose nomination the Wind parameters on the prospect of dust storms phenomenon (case study: yazd province). Journal of Range and Desert Research, 22(2): 240-250. − Zhao, C., Liu, X., Ruby Leung, L. and Hagos, S., 2011. Radiactive impact of mineral dust on monsoon precipitation variability over West Africa. Journal of Atmosphere. Chemical Physics Letters, 11:1879-1893. 

− Wang, Y., Stein, A., Draxler, R., Rosa, D. and Zhang, X., 2011. Global sand and dust storms in: Observation and HYSPLIT model verification. Journal of Atmospheric Environment: 45: 259-273.    



39    Iranian Journal of Range and Desert Research, Vol. 26 No. (1)   
Detection of dust storm paths using numerical models and satellite images 

 (Case study: Isfahan province) 
 

M. Jafari1*, Gh. Zehtabian2, H. Ahmadi2, T. Mesbahzadeh3 and A.A. Noroozi4 

 1*- Corresponding author, Department of Rehabilitation of Arid and Mountainous Regions, Faculty of Natural Resources, University of Tehran, Karaj, Iran, Email: meh_jafari@alumni.ut.ac.ir 2- Professor, Department of Rehabilitation of Arid and Mountainous Regions, Faculty of Natural Resources, University of Tehran, Karaj, Iran 3- Assistant Professor, Department of Rehabilitation of Arid and Mountainous Regions, Faculty of Natural Resources, University of Tehran, Karaj, Iran 4- Assistant Professor, Soil Conservation and Watershed Management, Agriculture Research, Education and Extension organization (AREEO), Tehran, Iran  Received: 02/24/2018                     Accepted: 04/11/2018  
 

Abstract       Dust pollution is one of the most important environmental challenges in recent years in the Middle East and Iran. It is important to monitor and control the quality of dust particles in a wider range using the methods that are more cost effective and less costly. The present study aims to use numerical detection and analysis to determine the resources of dusts and the route over Iran and Isfahan province in May 2013. In this research, HYSPLIT, NAAPS, COAMPS models and MODIS images were used. The detection of dust was determined based on the characteristics of the brightness temperature in the infrared thermal range of the Modis sensor and the temperature thresholds for distinguishing this event from desert lands and clouds. The HYSPLIT model was used to track the movement path of dust particles. Based on the results obtained from image processing and model output, North of Saudi Arabia and Southwest – Northeast direction are respectively the origin and main route of dust entry to Isfahan. The results of HYSPLIT model were compared with the results of the COAMPS and NAAPS models for the optical dust depth and surface dust concentration and the mass flow rate. The detection of the MODIS satellite images also acknowledges the creation of dust and moving it towards the center of Iran and the province of Isfahan. 
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