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Dust storms originate in many of the world’s drylands and may impact a wide 

range of negative effects on ecological, public health, and socio-economic issues. 

The phenomenon of dust is one of the most important environmental challenges 

nowadays. Therefore, Identifying the sources of dust storms is the first step to 

combating these devastating phenomena. Using satellite images is the most up-to-

date method to identify dust sources. The present study aims to identify areas of 

dust generation potential in Hamadan province and the effective range. Modis and 

Sentinel-5 satellite imagery were used for the 2008-2019 and 2018-2020 study 

periods using GEE, respectively. Land-use maps, BSI, and MNDVI were 

considered useful indices to detect and monitor the dust generation centers. 

Classification of aerosol concentrations in three classes showed that the area of 

the first class (the highest concentration class) in Modis and Sentinel-5 images are 

9875.1 and 7100.5 km2, respectively, which are Continuous polygons in Sentinel-

5 and Scattered polygons in Modis images. By focusing on quantifying and 

overlapping land-use 2018 and actual dust centers, the results showed that most 

aerosols are concentrated in poor pastures and uncultivated lands in Sentinel-5 

images and are concentrated in poor pastures and rainfed-agriculture in Madis 

images. The correlation coefficient between the two images is 81%.  Finally, 

Sentinel-5 satellite imagery can be used for dust detecting and monitoring. To 

manage these actual dust sources, reducing bare soils, increasing vegetation 

covers, improving water-use efficiency in agriculture, and reducing the use of 

groundwater in Qahvand plain are recommended. 
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 T�� !G��; � <�@���3� L
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 .�? ��G� (!=� 4�W� 35W������ +�
 �� T�� ���= �0   �	��Q= 3o&C*� �� ��=�� 
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X���`- �^NJ /�#���� !����  /�#���� 3� v&��� L�o"�� � �E�� 
��R X�N�= �
&� O�= ���E 3� %�� �0 
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 H�/I1: @>�">? � �)&� � ��5 �J)K�� ��K�	�-5 NO�� =��E  =�
AOD-AI  

/4�E  �'��K5 ��)���  H)K��  ���)
��  

Optical_Depth_047 MODIS/006/MCD19A2_GR
ANULES  

MCD19A2.006: 
Terra & Aqua MAIAC Land Aerosol 

Optical Depth Daily 1km 
�)&P /��5 

Absorbing_ Aerosol_ Index COPERNICUS/S5P/NRTI/L3
_AER_AI 

Sentinel-5P NRTI AER AI: Near 
Real-Time UV Aerosol Index @>�">?-5 

  

 3��0�� L����u= ���
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1 Data collection  
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E � �)&�!�� F�$� Z>?�  34/4136  05/4035  0�,!� 

c�E � 7O��  19/668  76/1517  !�	�TE� 
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&�+ 3,  �� �=b��) >;�? /	� +b�� U�
�02/0 (B��� 
��0� 

A�; U�
� � 3�0�� +�0 /�	�2) /�	�2  �� �=02/0 (B��� 
��0� !0��� .?&2 �<- � V�� ���.  >;�? /�#���� 3�5�

 %�� +��� T�� <- 
�&=2008 ) 
�� � V�����106/0 � (2018 ) 
�� � V�����117/0 X�? 
� ()9 (B���  
�? 
���

��� �� �=b�� �	��5� �x��� /	� �� .3/0 3� B�&�o �- z�
 3� � !	����? <- 
�&=.��� 
�? 
��� .	�C� ! 

 
 @0�8: Y�Z4���  NO��H�? �� 7�, h�O  =�
2008  � (]1 7�?)2018 (7?�� 7�?) ):����B����
�#�( 

  
 @0�9: fP ��)5 NO�� H�? ��  =�
2008  � (]1 7�?)2018 (7?�� 7�?) ):����B����
�#�(  

=��F ���"4 

 �^NJ
��J���� 
� %�� !4�T� � +�& f ���
 ON�@� +�0 !� B��� �
  ��= 3, �0�MY=��  .��� 
�&� !KN�@� X��&o

!� L����u= /	� !N, ���
 �� 3q�- /�	�2 � /	�=b�� +�
�� v�5� +&#4� B�&� 3���� ���, �?���� B�&= �^NJ /	�=  �0
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� �!=
��o 3� .���%���0  �^NJ /	�=b�� +�
�� I�����5=	}�� %�� �� �^NJ B�T�� 3j��� ���� 
�? 
���=  +�0

 /	� ��� ���� L��K�� �#	�3N'�� 3����� 
�  !��	�? HC, 
��J���� ��*	� X�����2 +�
�� v�5� %���, +��� +T	


!� 35�� .��,  �^NJ +���X���`-  �a��� ]�=�= 3� 3, ��� B��� !=� 4�W� 
����� 
� !C,��= 
��� 3� 
� �0

3�D2 ��J���� /�`�2 �^NJ � ��&�� �b�� �^NJ +�
�� +�0 ]�=�= 3� [	��� �	��Q= x��� �� 
1/9875 �6/12945  �

9/8180 ,��������&N X����� �	��Q= x��� �� �-5  ]�=�= 3�5/7100 �7/12051  �6/11827 ,�������&N� 3, ���  
�

 X����� �	��Q=3� L
&f  [	��� �	��Q= 
� � 3��&�23� L
&f  .����0 
��,��2
�����  +�
�� +�0�^NJ  �� ��&��

!� 
��	- 
� �	�	�� m�o L
&f 
� 
��J���� ��&=���� 3E�_� %�� 35�� 3� ��.� 3�5� x��� �� 0 3��0�� /�#���� +�

 �X���`- �^NJ
�����  z�
T��R +�0 (b�� �^NJ)��� +�
���� 
��J���� S,��= /	����0 3� � B&��, B�&�o  �4&� +�0


��J���� !N;��� �T�� /	�=b�� X�4� 3�.���? <�@��� X���`- S,��= B X����� �	&Q= �� �0 
� -5  [	��� �

B&��, /	����� ��
�� 
��R !=� 4�W� 35W�� !��J %�C? � ��? 
� �0 3, ��� B��� T�� !_�
� +��
�, �	��� .

+��
�, ) 3 4�W� �
&� !���� %&� 
� ��5E �=��� � <- �B���J�� �!�- +�
���, +�02018-2008!�	�TE� ���
 (  �

+��
�,  +�0� � 
&,�B�� ���! !#�� �S	� +�
���, �.	- +�
���, !_�
� !�0�, ���
 T�� !�J �=��� � V�� �

3�?��  .���B&��, �5��W� 
��J���� ��4&= X K4�� +�0 X����� �	��Q= 
� -5  %�� !_�
� +��
�, 3�5� ��2018  B���

!� X���`- T,�C= /	����� 3, �0� A�; 
� �0 J +�0�X��R�  �	�� � ��,s��� 3� 
&�+ 3,  v&��� �a��� /	�����

+��
�, �� m��,�0 3� B&��, /	� 
� �&G&� +�0 ) ��5E �=��� ]�=�= 3� �035/3068 ���� ���&N�, !_�
� � A�; �

) ��, X��R��J18/1639  �(���� ���&N�,) S	� +�
���,67/1125 ���� ���&N�,) .	- +�
���, �(94/502 

���� ���&N�, �(B���� � 
&, ) !#�� !���14/319 ���� ���&N�,�;�� I���� �(  �) 
�? ���63/122  ���&N�,

��������0 (  ]�=�= 3� 3,8/7 �76/4 �97/3 �84/1 �57/0  �28/0 !� X���= �
 B��C0 B���� �� �f
�  .��0�

3� ��, X��R��J !_�
� � ��5E �=��� /	������  X;�� 
� 
��J���� �4&� ����� B�&�o!� 3�;��? B����  /��qC0 .��&?

+��
�, �a��� 3�	�5�  �0 !=� 4�W� 
����� 
�%�� 
�  +�02008  �=2018 ��� B���  �=��� �a��� ]�=�= 3� 3,

 ��5E55/1043 ���� ���&N�, ��, X��R��J !_�
� � A�; �65/577  ���� ���&N�,.	�TE��  S	� +�
���,32/579 

���� ���&N�,  .	- +�
���, �44/1682 ���� ���&N�, .0�, 	3�E� ��� �5��W� ��� .B&��, X K4�� +�0  ��4&=


��J���� [	��� �	��Q= 
� B��� !_�
� +��
�, ��  /	����� ]�=�= 3� 3, ���X���`- T,�C=  �0B&��, 
�  X��? �0

+��
�, !�- +�
���, �.	- +�
���, ���, X��R��J !_�
� � A�; �S	� +�
���, ���5E �=��� +�0 � 
&, �

��B�� ��� I���� � B���J�� �!�J �=��� �!#�� !�;��  ��� � 
�? .��� �@4 I���� !	����?  �&G&� <- 
�&= �

35W�� 
� ��� !	b�� 
���� ��C0� +�
�� I���� �	�� �� �A�; ��	�  ��*	� 
� !CD� .5� �@4 +�0�B�E&  +�0

!� �K	� 
��J���� �,�� !������)1  �B�
��C0 �2016 � (��� 
��J���� �� 
��C0 3��C0 �@4 /��� +��
�, &�4)2  �

 �B�
��C02020 .( �/��qC0 +��
�, �� !5���� !0��� .?&2 �R�E3�  B�&�o+��
�,  +�0�My�  
�B&��,  
��J���� +�0

.��
�� .5� ���	/ �
 ���� !	b�� 
���� ��C0� +�
�� I���� �	�� �� �@4 I���� !	����? �A�; ��	�  .5� �@4 +�0

 ��*	� 
� !CD��B�E& !� �K	� 
��J���� +�0 �,�� .���	/ �
� 3� >;�? �� �	��Q= 
� X���2 /	�=�	�� <�@��� 
&^��  

                                                      
1 Munkhtsetseg 
2 Liu 



  

  

  

  

14   -------------------  �� ���	
���
 �	����  ����11 ��
�� �34 �
���� �1401  

 
 
��K��� �@4 A�;/	� .�? >;�?  ��x�� �� B�T�� x���  � .?&2 B��� A�; +�
�� A�;.?&2  ��� 
�&���. 

 >;�? �	��� I��BSI ���a �18661 ,�N�������&  %�� 
�2008  ���a �19598 ,��������&N  %�� 
�2018 

 � 3�?�� +�& f ���
 3, ��� �@4 A�; +�
�� 35�� 3, ��� B��� T�� !_�
� +��
�, �	���A�; �0+ ��, X��R��J 

%�� 
� �	�� �  +�02008  �2018  ]�=�= 3�6  �8 !� X���= �
 !=� 4�W� 
����� �f
�  +�& f ���
 3, ��0�

�3�?�   %�� +��� T�� <- 
�&= >;�? /�#���� 3�5� .���2008  �2018 
�&= .	�TE� �� B��� T�� +�0  !�W� <-

 �� .��� B���� 
� �� ��� = .	�TE� �� !?�� 3, �
��
��J���� 
�	�2 �� �My� X��&o� H�; 4��! <b�=  ���
 � �0

 !=� 4�W� 35W�� 
� �� ���a� !�	�TE�� 3, �� �&; 3� �*�� +�
���, !_�
� X	��= � !0��� .?&2 .0�,

!� .���� SD� �� !�	 �=	/ <b�= MY= ��= ��? �C� �� �
 
�Z��M� 
����� � B��C0 B���� 
����� 3, !	�0��  
��R

!� !��; 3� �
 ��;� %�� ��j 
� B�5�� <b�= �� _� .��� B�5�� <b�= �0� 
�&�  �	��? 3� 3G&= �� � ���

!� !�&�, �� ���&= B����� �	��= B&��, ��*	� � !	��  ]��- � �0�	�D= �!��&4- +�0  � B��C0 B���� +��� +
���� +�0

 !;�� X	b� 3� <b�= /	� ��;� %�� ��j 
� .��, ��*	� 
�Z��M� 
�����L����R� !�	�	�� ���f ��J  3NCG��

�?���� !4&f���J +�0 �
T�) S	�� L�K4&� �=	/ ��	� 
� S	�� L�K4&� ���� �(B���a� 
��G   � <b�= !���� �; 
�

H�; 4��! �0+ 2! 2
�! B&��, ��*	� 3� �*�� B�E&� +�0 3� !N�� +�0���T	
 � !�C� +�0  � m�� %&QE 
� �&Q;

!� �
�� B��C0 B���� 3� �0���T	
 �� +��	� S*a B�5�� <b�= �C� �� ��� U�� �� � ��� 
�? %�� H�; .�&? 

��;
 t&R� !�����E !�
�� �E�� 
� �R�� v�5� 3, ��� B��� T�� !=� 4�W� 
����� 
� 
��J���� �15  
� +���&N�,

B����  
� !��5� /��qC0 � �	"� B����D? 
� �B���� X;�� 
� � ��
�� +��	� ��C0� +T,�� � B�����, +�0

.����0 !	b�� !�����E +�
�� B�
 B����D?  ���Ka X, 

��� +�0
��- x��� ������ �	��  �T�� B��C0 B���� 
�M-

H�; 4��! �0+  %�� 
� B��C0 B���� 
� /��� !#��= � 34����j1388  ~TG !��J %�C? I���� � 
�?��J-

3, ����0 !5���� 3G�&� 
� H�; �� 4��! .����0 B&��, B�? !������  X�4� 3� 3 4�W��
&� 35W�� ��? +�0

� S�NR� 
� +���
��R�3C H�; B�
 �?� �&G� /��qC0 � -  .��� ����DR !_�
� +��
�, 3�5� x��� ��D=�3 
�? �

 ���a �a��� �� ����DR312500 !R�? 
� ������� B��C0 B���� �C�R /	�= �	�� /��� +��
�, 35�� 
� �  �R��

 ��� 
�? 3,
�K� �� <- v�K� �?���� �No 3�  �No 3� !�����	� +�0
�j �&G�  � ��*� +�0J���*��  � B����E

 /��qC0 ����= m�o �	�	�� �<- Lb&Q�� ��,
� ]�� �L�*	T�� 3NCG�� �� �0 � !������ S, I���� /	� 
� 3��

�?� �� +��	� ��� = B�? H�; �� <- <- ����� B�? S, � ��, X��R��J A�; �� !_�
� 3� X	��= � B���� +�0  

� ��� 3G�&� !�����	� X��R .@� � 
�? ����DR T���� �?� .0�, 3� �*�� =DG&! B- �� ��� 
�? !������ �0  �

���	/ �
 B&��, �� !�	 3� �
 ����DR �?� 
��J���� ��4&= 
&54�� � X K4�� +�0  �� /	������ .��� 
��, X	��= !N;�� +�0

!� 3�4�� L����R� 
�j /��� 3� B�&= 35W�� <- �,�? ��&= ��*���J +�0 B&��, �M� .0�, 
� +�  

�?� ���T	
 +�0

�� 3, ��,MY= +�
�� ��� !����.  
��E
 �34�5� /	� 
�>;�? �� 
��� �� !���� 

�&0�� +�0 �+ Y��� � >�@�= �^��� 

!��	 
��J����  �� 
��K�r�� ��X����� � [	��� �	��Q=- 5 � B���� 
B��C0 �
���
&�! �rE�� 
��R 3,  +��r�

>;�? �	��Q= X���2 3� X���2 3�	�5� �� 
��E
 3r 4�W� �&0�� +�0

 �+  >@�r� � �r? 
��K��� !���� >;�? �r�

3r� �r��2 /	�r�D� 3r, �r? B&��, !��	���� �0 %�� 
� �
���
&� +�0!  �� >;�?AI  �	��Q= �� 
��K��� �� �

X����� -5  !� ��� 3�  .�	- ���	/ �
 � �	��Q= �� 
��K��� �3 4�W� /	� V�0 x��� ��

�&0�� � +3NCG�� X����� - 5 
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!�  ���&=B&��, .	�2 
�  !#���C0 ]	�_ /��qC0 ���� �R�� ��K� 
��J���� +�082  !�&R
 ��o +�f
�

X���2 X����� �	��Q= 3, ��� B��� �	&Q= �� +�0-5 !�  ���&=3� B�&�o  !	����? 
� [	��� �	��Q= +��� !NC��

B&��,  +�0
��J���� .�&? �R�� ��K�  

�0	5 � �'/-5  

��	/ ���3N ���Ka X, 

��� �� ���� �	��  �DG B��C0 B�����Y=�/  !���
�R � ���= 
P��2 /	� !4�� �����

!� .���� 

  

 gE�>�  

���CG
� sS	�� !�?�
 ��_��No s+T��� �/��a. )1397.( .	�2 !���� � !���� 
�	�2 
��J���� �� 
��K��� �� 
��� �0+ 

�&0�� �+ 
� <&�G 

��? ���B��	� ,Y=�� �� 35W�� �B�	
&���G �(�D��) !	��E��uG L�o"�� 3���NQE  27)106(: 153 -168. 10.22131/SEPEHR.2018.32339.  

) .!N ���o �+
����
 !?���� s�&C�� �+�Ca�1398!���� �	�&= .( - ) IN � L�
p !����pm2.5 ���	�
 �� (���� �	��  <&�G � <�J 
�


��*�� +���� �� B��	�  +�0MODIS �WIFS�RMIS���� .  �!���?45)3 :(394-379 .10.22059/jes.2019.282101.1007867.  

s�"E �!4��� 
�&;��; s�_��No ���1� !	�E� ) .���	�E ���0� +�Ca� s�& ����� �.,
�1393!��	~���� .( ��� � 
��J <�J � <�J <&�G 

B��	� � X�N�= !���2&��� B- �� 
��K��� �� .*�� �� � 
�� S���� L�o"�� .!	��E��uG .*�� �� 
�� L�o"�� 3����� �  

�� �!	��E��uG

5 

�C? �4 �78 -61 .https://girs.bushehr.iau.ir/article_516681.html  

) .3��K� �!��{�
 s�� � �!��WN� s�_
 �+�K G sx���� �+���C?13943�D2 � +���
��?- .(  �� 
������, B���� +�0���T	
 +���



�&0�� �	��Q= �� 
��K���  +�MODIS .m&� ���? �+���
�, !3)8 :(41-30.-t.ac.ir/articlehttp://ijae.iu 1-516fa.html- 

 �+
&� s+�D� �
�����&;- s/��� ���&���D?����a��/) .1393

�&0�� �	��Q= 
� 
��J���� !	����? .(  +�MODIS  �� 
��K��� ��

U�
  �;
� � !o&�Q� !�Qo 3��? �B�����2 
���� /�?�� +�0CQ=�S ���3�5� B&�E � m&No !�0�12 !CNo 3	��� .+  �+
����4)3 :(

144-131.-http://jgst.issge.ir/article 1 -284fa.html-  

) .S	�� �+
����� s3�C� �!4�C, s3C�DE �+�C��1394 %�� �� 
��K��� �� &G ON�@� �&W� 
� 
��J���� ����� !��	�
 .(HYSPLIT .

!W��� L����@� � ��E��uG �16 :54-39 .doi: 10.22067/geo.v4i4.41109 

) .
�0� �!C�0���� sS	�� �+��,����1399 >;�? �� 
��K��� �� &G IN � L�
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 !�
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����3����� L�o"�� ��E��uG!	  �! ��� ����� 
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