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One of the critical factors dust sources less consideration is the role of geology 

and geomorphology as a source of dust emission. Geological units are one of the 

factors involved in the release of dust particles and the production of sediment.  

Lithological components with high sensitivity to alteration, weathering, and 

erosion, play an influential role in the emission and distribution of dust particles. 

Based on research, Sarakhs County is one of the critical corridors of wind erosion 

and dust storms in Iran that is affected by 120-days winds of Sistan The 

sensitivity of the geological units to wind and water erosion in this area categories 

from medium to very high. To identify the chemical elements of the geological 

units and their roles in dust emission, soil samples were collected from the 

surface, and sub-surface layers of the geological units and airborne dust were also 

collected from the atmosphere. Samples were analysed by induction spectroscopy 

to determine their chemical elements. To identify the origin of dust and its 

relationship with geological units and also their classification, factor and cluster 

analysis was performed. The results of factoring and clustering analysis showed 

the Sarakhs region with chemical elements sodium, zinc, lanthanum, arsenic, 

niobium, cadmium, nickel, lead, zinc, lithium, strontium, sulfur, sodium is in 

factor one with an evaporative and chemical origin, and with elements of 

aluminum e, iron, cobalt, thorium, manganese, boron, and titanium is in factor 

two with a detrital and terrestrial origin. Also, the chemical elements of dust in 

rural areas of Bazangan, Shorlugh, Baghbghoo, Padeh, and Baghak are in the 

same group as the geological units of Abe-Daraz, Chehel-e-Kaman, Quaternary 

deposits, bitter water, and Khangiran and have a common origin. The chemical 

elements barium, arsenic, sulfur, thorium, nickel, and lithium were introduced 

based on enrichment factors of human origin (chemical-evaporative). 
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 �/ ����  %���& .	%�	 %��W�	  ��� -

�"�& /� 6 �"� M���"% %	 	�I�� �]��G 
��� 
%��B V��� ���3	�J ��/�"�3
 �� /� � `L�g��� 6���	�% 	%�� �3
1 �]��G 6�>7� .�"� ��1 �1	�!���� �%
� O�"� +����"���b� 	���� ��� ��7�!�K� V��� ����2� R�5���#� 

#���� �� � 68Y�� 	�I���� �1�� �]��G .g>2��
 6����I Jg� %	 w�n�� 2 �E2 6 68Y��VT�� E��[�3
 
�2��5�"�)��1 � �	�� %	 OB�6i� � %	  �#����0 � 68Y��67	�]�� F�� ����#�� g>2��  �]��G � ��1��1	��  %	 �%

EY" M���"%� �I ��
 ��	%�s�� ��� ����� ��� .�"��d 7��B�� %���&
 �>Y�� �� 7��B�� 61���
 ��.�1��  %	7��B�� 
61���
 ��� �	 61�� L]�� ���
 �]��G �"��1�� �1 � �]��G 1�!���� %	 �3 61�� �%�	
 �� V��� ����1��.  

  

                                                      
1 Supratidal 
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                                                       Rotated Component Matrixa 

  

 
 

 ٢ ١  

Ca  223/0  0581 / -    

Al 018/0 0,924  

fe 065/0 0,889  

Na 969/0 147/0  

s 76/0 385/0    

Ti 227/0 0385/0  

B 228/0 047/0  

sr 086/0 0846/0  

Mn 035/0 504/0  

zn 975/0 014/0  

Li 783/0 465/0  

Th 270/0 831/0  

Ni 81/0  39/0  

Pb 595/0 053/0  

Co 482/0 - 845/0  

la 88/0 271/0  

As 864/0  089/0    

Nb 908/0 085/0    

Cd  912/0 059/0  
 
 

 C,�59A�� 9�A :  9�A � >�)"?�1 d�2�(0h5 :���)�( ��)J>� ��$)A� �.����� �Y�@� /P���
> �G�HA�@��  �$��L����M  

  

6��"��1 %�\����  V���	���%�>? ����� ��"�%��� 1 �]��G�!���� )R O�"%�6 EY"�  ��EY"��/( �K���3
 
�/�0"��1� 	�� M���"% ��%�>?� ����� ��"�%�� 7��B 	%���� %���&
 61�� ��
 ��"�% ����� .�&�� %��W��  �

�K���3
 �/�0"��1�  %	 6�� ��� 6�&�� %��W �����  ���� ���3	�0 ��"�% 68Y�� M���"% 6 �"��� �K�� ���3
 
�/�0"��1�  6 %	�� 6�&�� %��W ������� �3�>1 �����
 � J8� � ��%�	����
 7�2 %	�� 	���%�>? ��"�%  B 

6�1�	�%�	 � ���
 �� ���+3 V��� )FD16(.  

  

  

  



  
  
  
  

30  -------------------  �� ��	
���� �
���  ����11 ����� �32 ������� �1401  

 

  
C,� 6 9�A � >�)"?�1 d�2�(0 :9A�� 9�A :h5 :���)�( ��)J>� V��%�� /P���
> �G�HA�@�� ��L����M �"A���
  

  

�K��0��/ 
�3�"��1 !'� J8� 6� 7�2 %	�� 	���6�1�	 C��" 68Y�� %�>?	�� �� ����%�>?  %	��  %��W ����
6�&���%�	 � ���
 �� ���+3 V��� .�K���3
 �/�0"��1) /�%��B F��1 �Kab) jL2 OB �(Kat6��'� �( 
���2�� 
�3

) ���I � f��WQTt2�Qt16��'� () �+7 
�3Ql �( ���#��� )Ekh  �! F'i �()Pec	�� �� (���"�% %�>? �/�%��B 
�3
��5 � �h>h� ��7%�1 � �#��� ���� �� %	 �3%��W ��  ��� � ��%�	 	��K �2 6 �3	85 �	�� /� �]%	��"�% %�>? 
�3

�K�� /� � ��%�	 ����/ V��� �	�>���0��/ 
�3	�� �"��1��1 6�&�� 6!�i�"�K�� 0��^!3 .���0��/ 
�3 ��"��1
�6��#�"  V��� �� 
�%�	 � ��%�	 %��W ���� �� %	 �EY"��/ � �EY" �!G�	 %	 ����2� �	�% `� 6!�i�"

 /� ����� 6 ���+3 k����85  .��%�	 �#�+>!3 �#��D� �� �]%	  
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�K��0��/ 
�3	�� %	 �"�"� J8� 6 �"��1�6�1�	 68Y�� %�>?:/� ��2%�>G ���  

/�%��B )Kab( : F�1 /� ��/�" 0����3 ���+�� 01�% F��� 6� ��B � P�" �3B
�3 ��i 6� P�% ��_" F��� 6� 
	%/ ���K l����"����  ����& � %	 J1 Jg� F�D�2 ��1 6 6" Jg�  B P�" �D3B � 6" Jg�  B �L�1 

�"� .Jg���3 �D3B %	  ��� P�"��3 Jg�3�� F�1 �%  B ����� Jg� .	%�	 p��+� 0���/ � 0���/ ��3
01�% ���+�� �� F�D�2 ��B 6� F��� ��  B ��>!3 uY" �3	�K�� f3 0���/ �� � ����"�& � y�1�K��  0���/

�6f3 � 6�"��5 M%�] y�1�"���5 68Y�� %	  B p��+� 0������ . %��W  �%�	�� 68Y�� %	 p��+� 0���! � �3
.	%�	 ��/�"  �! F'i ) (Pec :3B P�" �P�% b� �2 ��_" ����D����� �3B P�"6"�� � �3B P�" � ��

 �	��E� p��+� `L�g� c�8� %	  B ���go ��"� ���B ���5 �� �  %�� �! � �D3B P�" 6"�� ������7�	
.�"� ��h�� �K�� ) jL2 OB(Kat : F�1
�3 �D3B 6� P�% 
��+�� F��� 6� ��B ���!3 �� 6�R���3 /�  %��
�3 


��+�� �2 ��B P�% ���5 ���B %	 .�"� �!+W��3 !G���2 0�� ��/�" 6�R��3 6"�� �#�" ���  ���!� �����1 
6 6� d�%�2 6� 6"�� P�"��3 ��/�" %���� F��>2 ��	�1 .��>!3 0�� ��/�" �� ��/�" ��Bf3 � 6�"��5 /�% �� � y�1

f3 � ���%�2 %���� ��/�" c�8� %	  B ���go .�"� y�1`L�g�  �"� ��h�� �	��E� p��+�.  ���2�� :F��1
c��g�6�D&� �!��W ��&��B ��3Qt16��'� � �+7 
�3Ql 6���	�5 �c��g� � ��&��B ��36�D&� ���I ��3Qt2  .�"�

����� 6�1�>��6���	�5 6� c���� ��3c��g� � �36�D&� �!��W ��3Qt1 C7 � �3Ql ��1 6�1�s� ��I�� F��1 6 ���
P�" ��LW�3
 D3B� �g"����  .���+3 0��6���	�5C7 � �3� 6 �36�K�� y�1��	 M%�]0' ��3����1�5 �% �2 -

���� �K�� /��& �� ����� � ��%�	 68Y�� %	 H�"� �1��+�0' 
�36�&�� 
�I �2C7 p��+� .��� )�!1 %	 ����� �3
C7 ���go .�"� �	��E� �%��� )�!1 ��� ��� 0���i 6� ����� ��S� %	 �3�&��B /� C5 .�"%��3 Qt1  �

C7 �3Ql� �&��B ��3Qt2 6��'� 0���!'��� ���5 �% �	��E� 0�� �%��B ��36�1�>�� F��1 6 ��%�B6���	�5 � �3 �3
 p��+� 	�% `� 6���	�% 6�1�K � 68Y�� v�1 )�!1 �1	 ����� 6�1�K %	 ����� � �"� �8&� � uY+� ��&��B

�6�&�.��� 1�@A�!� :O�"% 6��	 M�%N%�� �6���4 l%�3  ���2�y 1�!���� � 	�� w���OsI ����2�]��G ����) 6� -

#�" �]��G w�n��0 !" �(� %	 OB %	 	�I�����3 %	 ��6i��3 ��	�� �� 1 �]��G ����	%�� CDSL��!����  6�
E��[
�3 �B� .��1�� ����&� 6� 6I�2�J /�% �&��  ��&��3
 	���� %	 %�>?� �� � �6  ��"�'1 w�n�C��"� 

l%�3 ��#�" �]��G )�8��� 6� ���� �����2�0 / ���+E��Y� �� /��� ��	��  �+��  �� 6� C_�2.  

1�@A M�S7�Y��!� |��1 0��S2 �� ��{G �]��G 	�� M�%N ����!�1�@A 
�3�%�>?� 6�S2 %�\����0 7�!�K� V���� 
��]�n� �"%�� �M�%N
�3 �/�0 /��+E��Y� � %	 	�I�� �]��G�0 %N[�E� ��	�7B %	 �'�B J8� � M� �+�/

�"� ��!3� �@�K ��� 0�����)1 �2008.( � %	�0 �� �� J3�45"%� ����d 7��B�� �n�G
 %�2 %	�j�3
  � 6��!� �1�	��
LE2 6� �6��!� �3 V��� 68Y�� 6� 6I�2���F 1�@A�!� ��"%� �? %���& ����1� 	�� M�%N %	 �]��G�%�>?  6���	�5

�1 ))��I4.(  ����!�1 �]��GB ,As ,Co ,Ni, pb, La ,Li ,Mn , Fe ,S ,Sr, Na ,Fe ,Th ,Ti ��? 6I%	 6 ���/-

 ���1�	�8� 0���  /� �2R��1 �� �% 
	��/ M��T� �]��G 0�� �\L? 
�% �� 
�#�	 F���G 6 �"� 0�� /�  ��� ��1��
6�1�s����. 0��^!3� ��?/� ���1, Sr   �Mn  #�"�� � F�D�2 0�>�P�" uY" 6� ��	�� � ���"% �� %	�� 
�3

                                                      
1 Guangjin 
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	�� M�%N�%�>? `L�g� 	�S�� �� M�%N b�!2  	�� V��� f3 �2%�>G 6� � �"� 
���"�%/)1  � �%�D!3 �2011 .(

��&��/�#�	� �]��G  

)B, As, S, Li, Ni, Th��? %���& 
�%�	 ( 
R�� ���13 �	�� M���"% Z�� �	 �3 %	�K�� � %�>?0��/ 
�3 �"��1
�� ��� 6 ��1��6� �� � �S�>���? V��� ���3	 �+�� �2%�>G B 
��� 
	�/ �3.�"�   

 
 O�/F4�@M !�d�� � �)"?�1 :/P�� � �
���M���L �� ]�"�� �Y�@� �L/�H��G >�
�"A) �A)"� 9`�M �A�@� >�)Taylor and 

McLennan, 1985; 1995) (Wedepohl, 1995(  

 �"A) �A)"� 9`�M

D���� >)PPM( 

EF ��L ��$)A�� -

���M) 
@M �F���L/�� 

EF H��G /P��)

(�A�@� 
@M �F���L/�� EL  

80400 HI�� �n�G AL 

15 217/38 ���'��� �1�� 373/77 ���'��� �1�� B  
1,5 30/84 ��L� �1�� 10/78 ["��� �2 �1�� AS  
17 1/7 f 1/23 f Co  
20 7/05 �1 �2 ["����� 3/04 ["��� Ni  
20 13/1 �1�� 1/3 f Pb  
30 1/44 f 0/62 f La  
20 8/63 �1 �2 ["����� 4/09 ["��� Li  
600 1/68 f 2/07 f Mn  
953 36/42 ��L� �1�� 10/08 �1 �2 ["����� S  
350 2/4 f 1/76 f Sr  
11 6/31 �1 �2 ["����� 5/95 �1 �2 ["����� Th  

3000 1/09 f 1/78 f Ti  
71 12/15 �1 �2 ["����� 2/06 f Zn  
600 1/68 f 2/07 f Mn  

28900 2/21 f 0/52 f Na  
35000 1/44 f 1/63 f Fe  

25 4/44 ["��� 0/56 f Nb  

  

���"(  >��L  

6��� �% ����	�7B H���� �J3�45 /� F]�K d���� 6� 6I�2�� ��L%�� %	  ��2�	 68>� `7��/ H���� :��) ��3�K��
   

�/�0"��1���+�� H���� :O � (� g>2)��
 1 ��!����6�"	 (���
 	�!�.  

]2�_:�@��G \$�@�  

 6 �+�B /� ��K d���� �!��% p��+���/�" 
�3J��"�& 
�3F��W ��s5�� 6I�2�1�� O�"% � 68Y�� %	 ���/
 %��+�	��/ �"� 0�� 6L!I/� .��/�":�3  ���#��� ��/�"� 6��'� ��� � ��7 6�+5 
�3�� b%�'i  �%�	 ��&��B � �+7 -

�K�� y7�? � �L]� 
A�7���7 .��1�� �#�" 
�3R��  �����6��	��%�� ����"� �L�" � �L�1 
 J��"�& �T�%	 6 �1��

                                                      
1 Zarasvandi 
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�� 6��	��% M���"% ��7�2 ��	/��3 ��K�� .����!�6� ��� �+7 � f��W ��&��B 
�3�g" b�G F�7	 ��W 	�I� � ���1
LS� %�� ��7�2 �+7�� �����!� .���K�� �� ��{��G 
�3	��0��/ M{�D�2 /� ���� ��1 ��TV2 �E2 �/�K �"��1

J��"�& F���G�  �!��% B 
�36� y��g2 /� F]�K 	��� � ��1 y��g2 �36���	 
�5 %	 ���%�� M%�]�� H!�2 �3 -

����� ��� F�D�2 �% ��+� %�� 	��� 0�� yL?���3	6� �w�n�  F'i �D3B ��/�" ���B�& 0�� %	 
�2/%�� FD1 6�  �!
�� �_�� J8����!�x  �!��% 
�%�	 ��� �� /� ���/H�"� 
�36�R /� 
�2 M�1 �#�	 ��� /� � �	�� �3B P�" 
�3

f�+�" 6S"�2 � 	���� 6� ���� ��	%�� 0�i.�"� ���	��  B %	  ����& ��D1 � /%	 
�3  ��� ������ M��L!G %	
� �D3B ��1	�� M�SYW63�����B ��+� %	  ��! F��'i ��/�" V��� �F���+� � �3F����W ����� 6� �/��K 
�3 -

��3��� 	��.  

�(�#(� \$�@� :^ :  

��6I�2 6� ����d 6��"	��� /� ���B�d 7��B�� %���&
 � 61����
 1 �]��G f'"�!���� g>2 ���
  V��� �� ��{G
�/��� �"� 	�'��. 6�� �\���"% 1 �]��G�!���� �% ������
 �"%B��� O�" � b��%�2 �	�����RB V�������  /�  B

R�5���#� #���� ��  .�1�� 68Y�� %	 	�I�� ��7�2 /� �1�� �%�_7�"  /�%��3 /�� ��7�2 ��? V���  ���#��� ��#��R�5
�� p�2 /����� %	 b��%�2 �n�G 0��^!3 .�1��d��% 6 	%�	 	�I� 
	��/ 
�3�	�� �'�B 0��2  f��2 M�_+& ���S�

 J�� � f 
��K 6 �+3 ��%���� O��! � ���12 �� f�%�2 M�_+& �]%	�	�I ���K� � B �� ��{G .�1�� [� 
)�8��� 67�7 /�� ��#��R�5  ���#��� �"� 6 ��+�  B /� F��	 �� 6S7�Y� 	%�� 68Y��yI�� �	%s� y��g2 �K��
�3 
0��/�"��1 � J���&� J��"�&
��s5  B�3 ���	�� �"�. �	%�B�& 6� �% FD�� /� �1�� ��	�7B 0��^!3 � ��_� 
�3

 ��#��R�5 0�� %	 ��_" �_� � F�@�/��  �^!3 ��S�]��  ��2.	�	 �>+�  

:����!�1 �]��G /� �1�� ��	�7B H>�� 0���		����� ���� �% f���7 � ��2 6�  68Y�� ��  �S�.	�	 �>+�  �� P�"
�� ��S� �	��� +��%� �	��& /� 6 �"� b��+L  �1�f 3 �	 M�_7�"�M�%� � �"%	�	�1. 

�� �% f�%�2 � ���"%B � 	���� /� �1�� ��	�7B H>�� 0���")�?/  �S� 6�  ��2 0�� �	�	 �>+� ���%	 vB P�"
/  �S� 6L]�& %	 ���%	 vB P�" )�?141 �����L
  �"� 6�&�� %��W �'�� ["��� ��+��  ���� 
�%�	 630 

 	���� %��8� � �]%	1 �� �]%	�1��0�1�� � M���'�2 
�%�	 0��^!3 ��	�7B MRB��������� �%����2 :����� 
� 
�� v�� %�2�� %�"�a!.�1��   

�� 03B ��% c�Y� 6� �% ����	�7B H>�� 0��%�'i �	��E� %	 %�YW ��K F��1  B ����� 6 	�	 �>+�  ��2
�'��-/� .�"� C��"�7B 6L!I:F��1 03B ��% c�Y� /� �1�� ��	 M�/�� ���" /� F]�K 	�	 ��"�J  �� ��i

%�F ���2 ��3  ��"�&�J )�����3
 /�� %�F ��.�1��  

����RB 0�� /� ��g� �"� 0D!� 6 �"� 
%��o 6�D� 0�� 0�_� 	%�B /� �1�� ��"� �	�!� O�"% 68Y�� %	 6 �3
	���%�>? 68Y�� ��& V��� 6 �1��%�	 
�.�"� ���� �"%�� J3�45 0�� %	 6 	  

6���  ��� 6]{�%��:	�1  
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"%����3
 1�@A�!���� �]��G ��� �%�S���� �\L? ��  �]��G ����!�1As, Li, Th, Ni) ( �g>2 �]��G��
 1���  /�

)B S Sr(  �+�� 68Y�� %	� 	�/�/ )�!�K� 6� 6 �1���	� �	�7B 6� c����� R�5���#� #���� �� ��� ���  �S� �� 
1 	����!���� ? ���1�!���� O{o�&�3
 �S�]� 68Y�� %	 )0?�%/�"
 R�5 ����#��	�7B � �3��3
 �_�� (��  b�!"
/%���
 .�1�� �K�� J8� 	%�� %	 0��^!30��/ 
�36� �"��1�K�� ����/ H>��  ���G3�0��/ 
 �"��1�����: 

 %�� �P�" 6"�� �F�1 �����7�	 ��3B P�" 6  ��1  �+!3�� �&����5�2 J����5 6����%	 � ������� J��"�& �G��
�"��  B�3B P�" 6D���i����7�	 � �36� �3�#�+I�� ����� 
%����5 F�7	F�1 � �3 %�� � �36� �3J��"�& �LG-
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