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� � 
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�� '(	)� �BTD3132 4

BTD2931 4NDDI  �D  ����46 ���� 	� ���<� ��MODIS ) 6Q	: �R&� S�:�� 
	T�� 	� UV, .��
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�7'�  

�� 
��� �21��� %� �� 5	� G� ������ G��)> %&;	, #$� %��& � #$� '(	)� �
 �	
� � 
�� ��!� �E& %: �):

��  � 67 ^D1�, �
)
��
 �Y�f�9����  %��> � ��21��� ��	� ��e�� 4��AlizadehChoobari et al., 2014; Shao 

et al., 2011%&	�	, -;	�2&� � Z�� @=� %: @,� �� ���g�� �)���� �	
� � 
�� �	��� .( h,	,� � �
�� ��21��� �	 

�� �7 
	T�� iC	� #$� ���  � %) �� 5	� 4
	� 
	�� @C�, �)&	� �?���0 %E?)� H)� �� �Y� %&	����	� .
�0

�� �	!")
��
 �� �	
� � 
�� ��9�� G��D$�� %: �0	�Rezazadeh et al., 2013 .(  

^D1�, 3��� �
 4�	!" #$� %��& � #$� �)���: �
 GD��� ���j @�C %� ����� � ��=� �	
� � 
�� 
��D� �	 

%E?)� ����� ���0	�)Goudie, 2014; Rashki et al.., 2012( 5	� �
 �	�� �	�& 
��� ���k� 
��� �	
� � 
�� �	��� .

�� �	ED&� S�,�� Z=� %� @0�
�� Z=� �� ���� �.� S�,�� � @0�
�� %E?)� �
 �  �f�9�:� ��� �� � � 
 -

)
��k�Prospero et al., 2002��	��� Z���C �	ED&� �
 �	
� � 
�� �	��� .( � ��  ��
�97 4�	1&� %� 5	&�?� ���

7�)���� �
�: 8?j �
 �D_ � U2)� �	RD,
 
�Y��C %� ��&	,� S�, .
��
 �E& -	(	
��� � ZE& � Z�_ �	  8��1�

�	�	�� ���$� � 5	� ��	,���	��� -��.� �R�
 �� ���� �	 
�� �� �	
� �) �0	�Karimi et al., 2011 b	,� �� (

) �,	)0��  �&	!" �	��	, c����1WMO�� �	
� � 
�� l�j� (  c��d �	
� � 
�� %E
( �	!> %� �E�� ��
 ��e�� �m&

 �� �D�: �E�� ��
 	�10  � 
�� 4�D����:�	
�  G�� ��
 	� n,�D�1  	�10  G�� ��
 	� ���0 �	��� 4�D����:200  	�

1000  �� �D�: ��
 	� ���0 ���� �	��� � �D�200 ^�1E��D��� ��)�)
�0Tan et al., 2014 .(  

W�� �� �Y��	   �� �
	2D,� 4�	
� � 
�� @0�
�� '(	)� ��	,	)0 %)��� �
 �.�� �	�1�W���	   @,� ��
 �� �T),

)Baddock et al., 2011; Miller et al., 2012(W�� G�� .�� �D�: %)�e  � @j� o�p �� ��AC 	  '�j
 �	�1� �)&���

�=& � �	
� � 
�� @0�
�� '(	)� c$: %� �� 	� � �)): Z�C 8��, � 	� .�)): @���  %&	����	� �
 8�	)� G�� 8���� �

 � 
�� +	$)� '(	)� GD�	� 
��� �
 '�j
 -	�9	?� 4����	$: � 5	� 467 8�	)� �
 �*�� %� ����� G�� Sj��C %� %"��

@1�� -��.� � ���Y� 4-�0 4�	
� �T), ��)� �� �
	2D,� %)��� �
 �
	�� -	E�E=� .@,� ����d ����� G�� �?�=�


 ��@,� %D��� -��p �	
� � 
�� @0�
�� '(	)� ��	,	)0 �
 ��)Baddock et al., 2011; Bullard et al., 2008; 

Lee et al., 2009; Sharma et al., 2009; Zhang et al., 2008(.  '(	)� �,��� %� c�D�� G�EE=� 4-	�9	?� G�� �


%D��
�� ��
 �� �T), �� �
	2D,� 	� �	
� � 
�� @0�
���&� 	� �	
� � 
�� @0�
�� '(	)� ��	,	)0 ���� �E�E=� �
 .

���� 	� ���	<� �� �
	2D,� ��MODIS  ��5  Z�	0 W��1 -  46Q	: r&� S�:�� �)����2 -  4���)$��
 �	�
 oAD��

3-  4G��:� %,���4-  4���� �	
� � 
�� ��	,��	� ^D���R9�5-  ��9 � �Y1)��Y,�� �	
� � 
�� #�Y2� ^D���R9�

2D,��	)��(� Z�	j ���)$��
 �	�
 oAD�� %: 
�
 �	$& H�	D& .�&
�: �
	 '(	)� ��	,	)0 ���� #�)Y� G���

�� �	
� � 
�� @0�
��) �0	�Baddock et al., 2011 .(  
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���� 	� -�� 	$� %1�	E� �&	�� #�Y2� %: �0 �
�
 �	$& 	E���7 ���=p %E?)� �
 �	
� � 
�� @0�
�� '(	)� ��

�
�
 	� �	 ������ �	
� � 
�� 8
)� �_��& N��$� �
 ^!� Z�	C #� ��^  .�0	� +	$)� '(	)� �&	Y� 8���� G�)>

�� �	
� � 
�� l��0 �	�� %� %D1��� -�0 %� �	
� � 
��)�0	�Schepanski et al., 2012 .(  

eR� 6�� �
 �	
� � 
�� ��9�� '(	)� G��� s?, �0�� � �Y������tf -	�p�<� �,��� H�	D& F�0 � b�

G��� %: @,� �7 �� �:	_ ��
 �� �T), �� �
	2D,� 	� 	Y���� �
 �Y�eY���& 	� ��0 	 � ����	$: �	 57  4�p�


�� Z�Y$� �� �	
� � 
�� @0�
�� '(	)� G��D$��) �) 
Lee et al., 2012 �T), W�� �� �
	2D,� 	� �E�E=� �
 .(

@��� %� ��
 �� '(	)� G��� �=?, �0�� � �,	)0 	Y���� �
 4	��� v�e� ���_ F�0 �
 �	
� � 
�� @0�
��

 �� ��� %: @,� �7 �� �:	_ H�	D& .�)D��
��60  �0�� ���� � ��0 #$� �	  %>	��
 �
 @0�
�� '(	)� �p�


�D��, 5	� 	� �=?,-) 
��
 ���j �,�Hahnenberger and Kathleen, 2014�	RD,	� ��	,	)0 .( ��9�� �	 

�	��� � 
�� �	  �� ��� %���, � F��C �	 ��$: %: @,� �7 �� �:	_ ��
 �� �T), �� �
	2D,� 	� %&	����	� �
 �	
�

60 �� ��9�� �� %&	����	� �	
� � 
�� �p�
^  .�)):�	RD,	� G�)> �0�� 	� �E(	)� �
 �	
� � 
�� ��9�� �	 

 �� �D�: l	2��� 4c��d � 	��400 � ��0 8j�� ��$& @�, 5	� s?, � �D�) @,Karimi et al., 2011%�9	?� .( �

%�$> ��	,	)0 4�,	)0��  �	 �R9� �;�" �	��� ���� '��� -��Q @:�_ ��1� � �	
� � 
�� ��9�� �	 2009 

 %� �	��� @:�_ 	� %: �
�� F��C ���� �	�0 � %���, �j�0 �_��& �
 �	
� � 
�� ��9�� ��p� 8
)� %: 
�
 �	$&

 '��� -��Q @m�� 4F�0 @�,) @,� �
�
 ���j ��.	� @=� �� ����� � %D�	� ���e��Saadat Abadi and azizi., 

2013���� 	� ���	<� �� �
	2D,� 	� �	
� � 
�� ��e�� 
��7�� �,��� .( ��)T), ��MODIS  �( �	D,
�: �	D,� �


�	, �	 1388-1390  n,�D� �	
� � 
�� ��e�� %: @,� �7 ��) 
 �	$& H�	D& .�0 %D��
�� ��&�� ��: ��( %�

 �	
� � 
�� � �$ 	:c��d %D0�
 �$��e�� ��&�� ���0 �) �&�Rezai Banafshe et al., 2013 ���e�� %� %"�� 	� .(

�	��� l�j� �&����� � -�0 '(	)� ��	,	)0 '�E=� G�� �� o�  4%�9	?� 
��� %E?)� � ��$: �
 �	
� � 
�� �	 

T), �� �
	2D,� 	� �	
� � 
�� @0�
��N�	0 #�: 	� � ��
 �� � %&	����	� F�0 �
 �	
� � 
�� ��	,�	Y07 �	 

��.�0	�  

  

���� �� /?� ?��    


�&�@� ��A� 
'@B� :C&�  

 %E?)�
��� �� �	D1Y�"	� � �	D1Y��� 4�	D1)�:�� 4�	D1&	a�� 4����� �	 ��$: Z�	0 %: %&	����	� F�0 %�9	?� -

%��& � #$� ^��j� ����
 %E?)� G�� .�0	� � �	
� � 
�� �	��� l�j� ���� S,	)� n���0 ����
 %: @,� #$�

�� �
	� ��	,�� ZY0) �0	�1%>	��
 ����
 %E?)� G�� .(%&��& �� %: @,� ��0 #$� � �Dj�� �	  N�	0 �	 

�� ���	  %>	��
 �7 �	 
	� ��.	� @=� %: �0	�120 �	��� � �
�� ����%� %E?)� G�� �
 �	
� � 
�� ���0 �	  

�� l�j��	�	�� 
�"� G�)g�  .
�&�����j � U��, 4 -�9 4���: @0
 ��m& #$� � l	2��� ^: � 8�,� �	  �� x�j

%&��& �R�
�� %E?)� �
 �	
� � 
�� ��9�� N�	0 �	 .�0	�  
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�: N�$�� � 	� ����  �
 �	
� � 
�%E?)� 
��� 4%�9	?� ��D�� ���� �  x��: �� 

���	RD14	  	 ��� 
������ 
 %:�� E���  ��2 :��D���  N�$� �
�� �D�:� �	<��� ��)T), MODIS � %� `�����G 

!� 	 ����% 
����)  .Lee et al., 2009.( : �� #�D��)�, �	RD1�� �
 �	
� � 
�� 	� ����  �	 ��� G���� ���� �	 �

 �	 �: Z�	0  �	
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33 434  �35 �� .�0	���G �	<��� ���� !��% N�	0	 � ����G '(	)� @0�
�� 
�� � �	
� ���G 8"��1 ��0 � 

=<��-	= 9���% �� ��� �7 x	T&� �0 .��	,�	Y07 �<��� %� ��m)� 	,	)0�� '(	)� @0�
�� 
�� � �	
� ���� x	�� 

�	<��� x	T&� �0 .�
 	!&�@ �
 46 �<��� ��)T), MODIS �� ���� 	� 4��� 
�� � �	
� N�$� � 	,	)0�� 
���� .

)Vickery and Eckardt, 2013 �	, �� '�E=� G�� �
 %�9	?� 
��� �&	�� ��	� .(2004  	�2014 �� .�0	�9
�Z ��G 

��� �
 b�D,
 �
�� �
�
	 � ���	RD1 ,�D��)�# 	� �	, 2014 � ^ )>�G l��0 �
	2D,� �� �	<��� ���� 	��� 

MODIS �� �	, 2004 ���0	�.  

  

 �?7I1 :�	RD1�� @��j��%�9	?� 
��� %E?)� �
 �	
� � 
�� %�9	?� 
��� �	   

c�
�  �	RD1�� x	&  �	RD1�� l�&  ��	����a" ��(  ��	����a" 3�C  2���(�D�) l	  ��	�7 ���
 ��(  

1  �!$�  #�D��)�,   ́38 ˚59   ́16 ˚36  2/992  2004-2014  

2  ���e
,  #�D��)�,   ́ 43 ˚59   ́12 ˚36  9/1079  2004-2014  

3  
��)T�  #�D��)�,  ́30  ˚57   ́49 ˚37  1213  2004-2014  

4  Z���  #�D��)�,   ́54 ˚61   ́09 ˚31  21/496  2004-2014  

5  
e�  #�D��)�,  ́27 ˚54   ́90 ˚31  6/1235  2004-2014  

6  ��� ��  #�D��)�,  ́90 ˚60   ́47 ˚29  6/1377  2004-2014  

7  �	!2p�  #�D��)�,  ́86 ˚51   ́75 ˚32  9/1545  2004-2014  

8  U��,  #�D��)�,  ́10 ˚61   ́32 ˚36  235  2004-2014  

9  �	��:  #�D��)�,  ́95 ˚56   ́27 ˚30  3/1748  2004-2014  

10  �)"���  D��)�,#�  ́26 ˚59   ́89 ˚32  3/1509  2004-2014  

11  -��   #�D��)�,   ́22 ˚62   ́21 ˚34  18/997  2004-2014  

12  
	�7 '$C  #�D��)�,   ́36 ˚58   ́98 ˚37  92/210  2004-2014  

13  Z�	:  #�D��)�,   ́21 ˚69   ́56 ˚34  3/1791  2004-2014  

14  ��T)�  #�D��)�,   ́13 ˚64   ́95 ˚26  4/1002  2004-2014  

15  -A:  #�D��)�,   ́58 ˚66   ́03 ˚29  2017  2004-2014  

  

 ��)T), �d	_ '�E=� �
MODIS  :��
�� 6	�D&� ��*�� G��)> GD0�
 @�C %�1-  4�7 8�,� ��
 @���	j2- 

�&	� 
���� � �2�( �
��=� 4�7 �	 3 - -��j  �	 �&	� �&	Y� #�Y2�) �&	Y� #�Y2�1  �2 4250  �	 �&	� 4�D�3  	�

7 4500 D� �	 �&	� � �8  	�36 �&	�� � (�D����: #� 4S,	)�  4 �7 (%&���� ���
�����<�)4- �
�
 �
�� b�D,
 �
-

) ����� �
 ��1), G�� �	 Hahnenberger and Kathleen, 2014; Mahowald et al., 2003; Walker et al., 2009; 
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Engelstaedter et al., 2003) �� '�E=� G�� �
 .46 ��)T), ���<� MODIS  � 
�� �	 ��� %� `���� ��� ���� 	� ��

�	, �� ��	�D&� ��	
� �	 2004  	�2014  ���" �
 ���	<� G�� �&	�� -	<�$� .@,� ���
�� �
	2D,�2  ��0 %t���

�	, �
 �	
� � 
�� l�j� �	 ��� ��D�� �
 .@,� �	 2004  	�2014 �
�
 �� �
	2D,� 	� @���	j �)&	� �,	)0��  �	 

4��
 ^  �	
� � 
�� l�j� %: ��	 ��� UV, .��
�� G���� �:	&��� @��d� � 
	� @!" � @C�, ���
�����<� 	� �	��

 @�	!& �
 � �0 G���� �
��46  ���<����� 	��� MODIS  �� ��	�D&� ��	
� � 
�� �	 ��� %� `���� ��� ���� 	� ��
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1  terra 2014 July 1  24  Terra 2008 August 9  

2  terra 2013 November 1  25  Terra  2009 July 2  

3  terra  2013 October 21  26  Terra  2007 November 13  

4  terra 2013 June 9  27  Terra  2004 may 17  

5  terra 2013 may 17  28  Terra  2008 July 19  

6  terra 2013 January 11  29  Terra  2005 September 19  

7  Terra 2012 July 21  30  Terra  2006 August 1  

8  terra 2012 may 24 31  Terra  2005 June 24  

9  terra 2012 march 6 32  Terra  2007 June 24  

10  terra 2012 march 3 33  Terra   2008 August 10  

11  Terra 2005 July 8 34  Terra   2013 June 12  

12  terra 2006 September 16  35  Terra  2011 April 10  

13  Terra 2008 June 5 36  Terra  2004 September 7  

14  Terra 2008 July 5 37  Terra  2005 July 8  

15  Terra 2008 August 3 38  Terra   2008 June 5  

16  Terra 2008 August 4 39  Terra  2008 August 1  

17  Terra 2008 June 10 40  Terra  2005 June 23  

18  Terra 2009 may 31 41  Terra  2006 June 14  

19  Terra 2009 June 29 42  Terra  2008 June 13  

20  Terra 2009 August 11 43  terra  2006 December 26  

21  Terra 2010 June 19 44  Terra  2007 November 13  

22  Terra 2008 June 10 45  terra  2008 August 9 

23  Terra 2006 August 13 46  Terra  2008 June 10  
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Abstract  
A dust storm is a common phenomenon in many parts of the world, especially in arid and semiarid regions of the 
world. Dust storm adverse effects on the agriculture production and gardening, pollution of water and soil 
resources, a variety of respiratory diseases and the finally on the environmental issues, social challenges, a sharp 
reduction in horizontal visibility and road accidents. In this research, dust source identification in the Middle 
East with using MODIS satellite images was used in the period of time 2004-2014. For dust source identification 

4 indices BTD3132 4BTD2931 4NDDI and D for 45 MODIS satellite images were calculated. Then with make a 

false-color combination (FCC) determined the best of a method dust source identification. The results showed 

that color combination BTD2931  4 B4 and B3 determined the best color combination for enhancement dust and 

dust source identification. The results showed that 212 points dust source identified in the case study that 123 
points were in Iran and 93 Points in out of the country. The results also show that after Iran, Afghanistan has 
highest points dust source in the study area. The Middle East arid and semi-arid climates and precipitation in this 
area rarely exceed 300 mm per year As a result; this area has been poor vegetation cover and precipitation 
hardening and is susceptible to erosion.  
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