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Climate change is an important factor that increases the risks of wind erosion and 
dust storms. To study the frequency and intensity of the dust phenomenon in the 
eastern half of the country, the Dust Storm Index was used between 2002 and 
2023. Based on the DSI, profiles of the frequency and intensity of dust storms in 
the study area were calculated using the geostatistical interpolation methods of 
Inverse distance weighted interpolation. In general, the time series of the dust 
storm index during the 2002–2023 statistical period showed a significant 
increasing trend in the Razavi Khorasan, South Khorasan, and North Khorasan. In 
Sistan and Baluchestan, we observed more irregular variation and no significant 
trends. The Zabol and Sarkhs stations had the highest number of dust storms. The 
results showed that the monthly average variation in the DSI in the first eight 
months of the year generally increased. The DSI decreased in the months 
following December. In terms of geographical distribution, the DSI showed 
higher values in the eastern and southeastern halves, and the lowest values in the 
northeastern regions. Analyzing the trend of variations of this index in the half-
east, north-east, and south-east of the country, in addition to the south-east parts 
of the country, in recent years the eastern parts of Razavi Khorasan have also 
been involved in this phenomenon. The formation of low pressure in the 
southwest of Afghanistan, northwest Pakistan, and east of Iran, simultaneously 
with the establishment of high pressure in the north of Afghanistan and northeast 
of Iran, causes the creation of an intensive pressure gradient and relatively strong 
surface winds. These conditions activated internal and transboundary sources of 
dust in the study area, leading to the spread and transfer of dust to the eastern half 
of Iran. 
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� I+�� 
90�V" 
� ��! �,���05 ��)� 90��� I��.  

30  
&�G�J ]�,N ,� h��0� 
�@A���" ,� 

9���  
J� I+�� 90�V" F� #6� &�G�J 90��� �6� I��.  

31  
&�G�J ]�,N ,� h��0� 
�@A���" ,� 

9���  
J� I+�� 90�V" #6� &�G�J C(���/ ���D� I��.  

32  
&�G�J ]�,N ,� h��0� 
�@A���" ,� 

9���  
J� I+�� 90�V" �� #6� &�G�J ���
G� �6� I��.  

33  &�G�J 6�,6  
�@A���",� 9���  J� I+�� 90�V" F� #6� &�G�J 90��� �6� I��.  

34  &�G�J 6�,6 
�@A���" ,� 9���  J� I+�� 90�V" #6� &�G�J C(���/ ���D� I��.  

35  &�G�J 6�,6 
�@A���" ,� 9���  J� I+�� 90�V" �� #6� &�G�J ���
G� �6� I��.  

98  
c���6+
 *~�( �� &�G�J 
�@A���" ,� 

&�G�J 9���  
 -  

 3�� F� 9$��%��
�� ����F �F��2002  �(2023  9� ����DSI  �F�� �,� 
�9� #
�U  � 9@��X� 9����� � ��qG 	9�a��
���05,� #�qb�� .I�� �6� ��
��  /��`�b0�� �6�  3�6) 
�2  .I�� �6� 9g�
�  

                                                      
1 World Meteorology Organization 
2 Rising Dust 
3 Dust Devil 
4 Dust Storm or Sand Storm 
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 L�"M2��GBH-� ��W�	� : .��6�C���&� �7C%� X�B%� $�
 

4�' Y�B,� 4�' �-��GBH  ". �-��GBH  L&� *��ZM���-  [�� *��ZM���-  

,�Y�BH � Y�BH:&�\  �,�'����  40879 60.7 27.2 

,�Y�BH � Y�BH:&�\ T�!  40870 61.2 28.2 

,�Y�BH � Y�BH:&�\ �����)�  99608 61.4 29.0 

,�Y�BH � Y�BH:&�\ ���'�D  40895 60.2 26.2 

,�Y�BH � Y�BH:&�\ #�q� ���:  99586 60.0 29.9 

,�Y�BH � Y�BH:&�\ &�����  40878 62.3 27.4 

,�Y�BH � Y�BH:&�\ E��F  40829 61.5 31.1 

,�Y�BH � Y�BH:&�\ ���F�  40874 61.7 27.1 

,�Y�BH � Y�BH:&�\  �XY  99623 61.7 30.9 

,�Y�BH � Y�BH:&�\ &�6��F  40856 60.9 29.5 

Y�,��5 6���� �
��.�  40723 57.3 37.5 

Y�,��5 6���� ��S��,�  99287 57.5 37.0 

Y�,��5 6���� *�)�)  99295 56.3 37.0 

Y�,��5 6���� 9��� � &�<���  99262 56.9 37.5 

Y�,��5 \&%M� ��6�)�  40809 59.3 32.9 

Y�,��5 \&%M� ����,9  99407 57.4 33.9 

Y�,��5 \&%M� R���G  40792 58.2 34.0 

Y�,��5 \&%M� )�M� ���:  &����!)���)�(  99402 59.9 33.6 

Y�,��5 \&%M� &�6�@'�  40827 60.0 31.5 

Y�,��5 \&%M� �B,�  40793 59.2 33.7 

Y�,��5 \&%M� ����9�  99499 59.8 32.6 

Y�,��5 \&%M� W@J  40791 57.0 33.6 

Y�,��5 \&%M� &��F  99448 59.8 33.4 

Y�,��5 &R�$ &�05.�  99436 58.2 34.5 

Y�,��5 &R�$ �G,&��  40825 59.8 35.6 

Y�,��5 &R�$ �����"  40778 58.7 34.4 

Y�,��5 &R�$ #]� 
���  99289 59.8 37.0 

Y�,��5 &R�$ }��!  40837 60.1 34.6 

Y�,��5 &R�$ 6'��  40745 59.6 36.2 

Y�,��5 &R�$ 
��
@�  40743 57.6 36.2 

Y�,��5 &R�$ 
��
@� (��"���G)  88122 57.6 36.2 

Y�,��5 &R�$ W!��  40741 61.1 36.5 

Y�,��5 &R�$ �(,��@  99434 60.8 34.8 

Y�,��5 &R�$ I��( M�
6,9  40762 59.2 35.3 

Y�,��5 &R�$ I��( *�)  40806 60.6 35.3 
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9� ) /�
�� 9$��%� 
� 
�@A���" ��6!
 ;,�� 
�P��19  � 9�g�^5  #��2023 �6�.�� #a�qX� F� 	(AIRS1  /���

 �6�.�� � 
�@A���" 9��Z �6����MODIS2  /����6����  ;�����) ��
,���� /
�� r�+AOD(  �
����� F�
AQUA  ���S0��6� .�v����F� 	 ��q(,� �q(,�  �$B�� ���F���/ Dust RGB �
����� F� /�� Meteosat  �SU

 9)
����/ F��
�D�:/ ����6!
/ ��� .6� ���S0�� 
�@A���"/ �X(�E 6��,6/ ����6!
/ � 
�@A���"�
 ���� ��/  F��
�X(�E �6� ERA5 ��,��� ������/ ECMWF3 )CDS, 2017 (��  O�DS(25/0 9� #
�U  ���6X� 
� �0+��

 �,��G��C)45  �(70  � �B�� 9)
�25  �(45 ���� �,� .6� ���b0�� ����� 9)
�  	�,
� �%� 
��G ������� E��� ��
 ���10  F��( ���5��0��g^ L�S(
� 	/�0�850  �500  /��F��( ��� 	3�D����0D�850 	500  �200  6�05� 3�D����0D�

 I+�� /��� 9�12:00 �6� E��X( /
�@A���" /��F�
 .6��  

 

>
��
 4��'� @��  

 �,� ��U� }6�;����	 &�G�J #����C( ��
�� ��  �� 
�@A���" /u���  #����C( � ���D� #����C( O�DS( 9� �)
�!
&�G�J ���D� � ����F 6��
 	
�P�� �,� /��� .I�� ����F  L�B� ����F 3�J �,�0�� � �,�0��� R��� �� � Qb�� ��

&�D� 
�� � &: &�G�J ��tu( IX( /�� �
 /��  �� ����u��� ���
�� �)
�! E��X( � ��
90G�"
��B  	&�,�� 
� .I��
9�<� H��B 
� [,�0� 9�'� /��  &�G�J Q!�� ���D� � (��qG � 9�����) ����F #����C( /6��
�@A���"  �B�� 9��� 
�

.I�� �6� 9g�
� 
���  

9� &�G�J Q!�� F� 	
�@A���" �6,6� #6� � 6��5� 9$��%� 
�P��  
�@A���" /��(DSI)  I�� �6� ���S0��
�)O  	F��( � ;�,�(2007 9%��
 .(DSI  9�� F�90 9� 
�@A���" &�G�J 6��5� � #6� ���$( /��� /�]�� 
��90G�" 

 �6�  �������� r���� F� ���S0�� �� _��� R��<� 
� /��� ;,���G ;,�� /��� H���� ���
 Q!�� �,� .I��
9,��� 9� I�� X� �
 9<%�� 
� 
�@A���" &�G�J #6� � 6��5� F� /��� 9@��  	&�
�D�� � ���) 6��1396 � ��5���� K

 	&�
�D��2014) ��X� 
�@A���" �� ���G�J /��F�
 9,��� 9� F� �@���( Q!�� �,� .(4LDE �� ���G�J /��F�
 	(
) h��0� 
�@A���"5MDS) 6,6� 
�@A���" �� ���G�J /��F�
 � (SDS 9� I�� (�� �@� /��6� I@t #�$G� ��6$( /�

�@A���" �6,6����05,� 
� 
 �� 9@��X� /6,6�� /��  9@��X� 
� 9D�,� 9� 9)�(�� .6��� DSI  /��6� *��( F�
l,�$( ) 
�@A���" �6,6� �� h@(�� �������� ���') &��F�� h��( �6�7  �(9 	30  �(35  �98 (���S0�� �6�  � I��

 �� 
�@A���" �
�� �� �� �0G�"�P�
� �� 	���v��u��� � � ��X����� X���G�� 	Q!�� �,� 
� ��  IS" &��(DSI 
9,��� 9� 9<%�� 
� �
 
�@A���" #����C( 6��
 F� _��) /�9,��� �,��<� .�
�� 3�@��  /��6� R��� �� ��)�� /��

T
�
" ���05,� EX� F� �6�  � ���b0�� �,F l,
�$( R��� �� 9$��%��
�� 9<%�� Hb0�� /6,6�� /��9@��X�  �6� 
:I��  

SDS��F�
 :/ �G�J��  ��
�@A���" 6�,	6 ��6� #�6���� L��.�/ 
�@A���" ����6M 9��F�
 ��6�/ 35 -33  

MDS��F�
 :/ ��G�J�  ��
�@A���" 	h��0� ��6� #�6���� L��.�/ 
�@A���" ����6M 9��F�
 ��6�/ 30 	32 � 98  
                                                      
1 Atmospheric Infrared Sounder 
2 Moderate resolution Imaging Spectroradiometer 
3 European Centre for Medium-Range Weather Forecasts 
4 Local Dust Events 
5 Moderate Dust Storms 
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LDE��F�
 :/  ��
�@A���" �X��	 ��6� #�6���� L��.�/ 
�@A���" ����6M 9��F�
 ��6�/ 07 � 09 

  

 9@��X� /��� I,�'�
�DSI  ���S0�� E,y 9%��
 F�9� E�+  �6�: :I��  

)1(  ��� = � ��5 × ���
 +  
�� + �0.05 × ���
�
�

���
 

 &: 
� 9�DSI  Q!��&�G�J  
� 
�@A���"n &: 
� 9� I�� Hb0�� /6,6�� ���05,�  O, 
� 
�@A���" ��6,�
 ��
 � h@Y Qb�� ����F �F���6����  �6� #6� .I��  �
�� O, �P��
�� &��F3��$��� ��� KI�� 3�� O, 	  6�Z 6���(

 
�6<� 9$��%� �,� 
� .6��� N� 3�� O, 
� ���DSI ���05,� /��� 9� 9$��%��
�� ����F �
�� 
� l�0b� /��  #
�U
� L��.� F� 
�� 9$��%��
�� ���6X� /��� Q!�� 
�6<� E� I,�'�
� � �6� 9@��X� ��qG � 9�����Q!�  /��

9� �6��
�:��  .6� 9@��X� 9�a�� #
�UDSI 
�@A���" �
�� �� �� �0G�"�P�
� �� � �� � ��X� /������  	/F����G
9,��� 9� 9<%�� 
� �
 #����C( 6��
 F� _��) /�� �,
�( 
� 
�@A���" ��6!
 �� 	9���� 
� .�
�� 3�@��19  � 9�g�^5  #��
 3��2023  .IG�" 
��B ��
�� �
����.I�� �6� E��X( 
�@A���" &�G�J L�B� F� 6$� �( E@B F�
 F� /6,6�� /����  

 

]�\ � ^-�B'  

 #����C( ����F /��DSI 
� &�0�� �� /�Y
 &����! 	����) &����! 	����� &����!) 
��� �B�� 9��� 
� _B�� /
 � &�05�� �&�05Z��� /
��: �
�� �J (2002  �(2023  ED� 
�2  &�������  �6�  .I�� #����C( 6��
 #6�6���

DSI  �� &��F: �� &�0�� �� /���-  .IG�" 
��B ���,F
� �
�� 3�6�� 9�a�� #����C( 6��
 9� I�� &: F� ���M [,�0�
�,���05 �� &����! &�0�� 
� Hb0�� /�����  I@�� H�� �� ��,�
G� 6��
 F�
��
�!��  
�6<� 9� 9)�(�� .I��P-

Value 9@��X� �F: F� �6� �� &� -  	3�6�� �%� 
� ���05,� �,� 
� ��,�
G� 6��
05/0 ��$� /
��: �P� F�  ��� 
��

)000254/0=P-Value ��,�
G� 6��
 
�� ����) &����! &�0�� 
� .(#6�6��� DSI  �6���� �
�� ���N K 9)�(�� ���

��$� /
��: �P� F� 9D�,� 9� ) I5�� 
��214898/0=P-Value( ��,�
G� 6��
 �,� 	( �!�� 
� � ���� �G��q3�� �� 

 ����� &����! &�0�� 9� I@5� ����) &����! &�0�� 
� #����C( �,� H�� .I�� �6� �6���� 
�� &: ;��� 6��

 
�6<� .I�� �0��DSI  /
��: �
�� �J Q!�� �,� 9� ��� &��� /�Y
 &����! &�0�� 
�9$��%��
�� �
G�,� ���� �

 
� �3�� �� ;,�
G� ��!� / �� &��F: 9� 9)�( �� 9� 90��� /�����Z- ��$� /
��: �P� F� 3�6��  I�� 
��

)012923/0=P-Value #����C( 6��
 ��
�� [,�0� .(DSI  &�05�� 
� ��$� 6��
 &�05Z��� �  ��6� &��� 
��

)18344/0=P-Value( 3�� �( #����C( �,� .2020  � ���� H��� � F��G � &���� /�
��W� &:F� 3�� �( 2023  ��

��
�� .I�� ���� ;,�
G� 9� �
 /6�( H��  I@5� &�05Z��� � &�05�� &�0�� 
� Q!�� �,� �,��<� 9� ��� &��� ��
 �,�� 9�&�0�� �� �

� 3�� 
� 	���v�� .I�� ���� �(  &�05�� &�0�� �� 
� ��!� /��  /�Y
 &����! � &�05Z��� �

��]+ .I�� 90G�, ;,�
G� �� L��.� F� 	�,��� *��( [,�0� ��
��
�����  9<%�� E� 
� Q!�� 9@��X� 
�� �
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9$��%��
�� �� &��F: 9� 9)�( �� ��� 	90��� ��,�
G� 6��
 9D�,� ��)� �� Q!�� �,� 9� 6� Qb�� 	-  �P� F� 3�6��

��$� /
��: ) I�� ���@� 
��388980/0=P-Value.(  

    
(l��)  (`)  

    
(�)  (�)  

  
(�)  

 D9�1 :��G'��3 Z  "'������� '��E�  DSI Y�B,� �� �
$ 6��� Y�,��5 (_6��� \&%M Y�,��5 (`�� &R� Y�,��5 (a$� , (��Y�BH  �

� �7C%� D. (� � Y�BH:&�\� ���b ����$ 2002  � 2023 .(Y�P"%H-&' :F�%�) 

9�<� �� /9�'� 6�� 9����� /DSI  /
��: �
�� �J 
��� �B�� 9��� 
�2002  �(2023  T�
 F� ���S0�� ��&�
� ,�� �
IDW1 9�I��  ED�) 6�:3 ED� r��%� .(3  9,���^ ��� 
� (l��)DSI  �B�� `��) 9� �B�� 3��� F��
G�,; ,90G� 

                                                      
1 Inverse distance weighting  
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 	���v�� .I���� &��(  /����6!
 #6� � ������G &�05Z��� � &�05�� &�0�� �B�� 3��� 
� IG�" 9.�0�
 
�@A���"9� H(���  #6� 	9,
�G ��� 
� .I�� ���� |�<� �,�� F� �0���DSI  
� 9,���^ ��� 9� I@5�&�0�� �� &����! /

 /�Y
 &����! � ������
G�,;  ,90G�  &�05�� &�0�� �B�� 3��� 
� ;,�
G� �,� .I�� ��� 9� I@5� &�05Z��� �
 �6���� N� E@B�� ��� .9�'� 6�� /DSI  � ����) &����! ����) 9��� 
� Q!�� �,� 9� ��� &��� R
�� ��� 
�

;b� �� ��! 
�6<� 9����� 9� &�05Z��� � &�05�� &�0�� ����� /�� 6�
 9� I@5� E,
�: ��� 
� .��� �� E@B /
DSI  ;,�
G� W!�� &�0��'� 
�E��B ')�( �6���� E@B ��� �� 9���� �,���� N� 9� ��� 
� .I�� 90��� ��� ��� .

 
� &�05��( EqG L��� ����� �� 
� Q!�� �,� �,��<� �,�0��� #�� � 9�g�^ 	�g�^ /&�0�� �� &�05Z��� � &�05�� /
 .6� �6���� ����) &����! �&�0�� ��9� ����� &����! � /�Y
 &����! / 
� H�(�(����,I ��� /  .6�
�� 
��B /6$

 ����� 6��
DSI  ..I�� ���� �
 �@���� �( �@��0�� /�� ��� 
� 
��� �B�� 9��� 
����,� ��)� E� 
� 	��� �� /
 /
��: �
�� �J 3��#6�6��� .6� �6���� W!�� � E��F 
� Q!�� �,� 
�6<� �,�0���  

       
(l��)  (`)  (�)  )�(  

       
(�) (�) (F)  ( )  

       
(3)  (*)  (&)  (#)  

  
 D9�2:  �'�
�� �-�c* F-E&  DSI _6� �&	. �d�� ���' ��&'�A (-�� �e��� (a ��-�&* (` ���b (-DE �3)�A (� ��� (� �)�A (�� ���� (f �

� �����&' (Y ���B.� (4 �����Bg, (L����,� (  $���b ���� ��2002  � 2023 .(&�"6�5,�� :_@��) 
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 ED�4  �,��G _,F�(DSI  &��� �
 ��qG�� 6�� 9� I@5� &�05��( EqG 
� Q!�� #6� .EqG �� 9� ��,� /

 
� Q!�� �,� .I�� �6��
 ��! 
�6<� 9�����EqG �� ���A 9��� 
� 
�'� � 
�,�� /&�0�� �� � /�Y
 &����! /
 � ����) &����!;b� �� 
�6<� �,�0�� ����� &����! F� /��,F /�
 I��
�� .9� ��
�J 	�9�'� 6�� ��qG /DSI 

 F� 9� ��� &���;b� �� 9<%�� �B�� `��) I�� 9� �B�� /9$��%��
�� #6��� 
�@A���"  ���
G��� .��� 

       
(l��)  (`)  (�)  (�)  

  
 D9�3: E& -F  ��W* �-�c*DSI _6� �&	. �d�� ���' ��Y�BH�E ( (a ���#\ (` �� �Y�BH\� �
 (�-(  $���b ���� ��2002  � 2023 

.(&�"6�5,�� :_@��)  

 :$��&� ��6�C�19  ��)�A2023  

 �
����� �,�q(Aqua  9� |����Dust Score –Day  /
�� r�+ ���
,����  F�
 /���19  ED� 
� 9�g�^5  ���� &���
 /��� �$B�� &��F �,�q( 	���v�� .I�� �6�Dust RGB  F��
�����  /��Meteosat  F�
 /��� 9)
� �SU19  9�g�^

 #�+�� 
�UTC 06 	18  �21  ED� 
�6  F�� � &��,� �B�� �M��� 
� 
�@A���" �,��<� ;,�
G� .I�� �6� 9g�
�
 &�05��CG�9� ��!�� �6���� � .��� 

  

  
(l��) (`) 

 D9�4 : ���&
�� �-&W Aqua  (_6� �\ h&\��Dust Score –Day  E�� $��\ �
(-��&
 $�&' i�� (` �19  ��)�A2023  /��,UTC 00:00 

 :_@��)https://worldview.earthdata.nasa.gov/.( 
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