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Abstract Article Info 

Background and objectives: Mining activities can have detrimental effects on 
natural ecosystems, particularly rangelands. This study investigates the 
impacts of mining operations on the structure and function of vegetation and 
soil in Morad-Beygloo rangelands, Buin Zahra County, Qazvin province, 
using Landscape Function Analysis (LFA) and soil surface assessment. 
Methodology: Control areas were selected both adjacent to mines and at a 
distance of more than 500 meters from mines. Transects were established in 
each region, and various indicators, including ecological patch dimensions 
and soil surface characteristics, were measured. Landscape function indices 
(stability, infiltration, and nutrient cycling) and structural indices (number of 
patch zones, total patch area, etc.) were calculated. Soil samples were 
collected and analyzed for various attributes, and statistical tests were 
conducted to compare mine-adjacent areas with control areas. 
Results: Structural indices, such as total patch length and landscape 
organization index, showed significant differences between mine-adjacent 
and control areas. Function indices, including stability, infiltration, and 
nutrient cycling, were significantly reduced in mine-adjacent areas. Soil 
characteristics, such as organic matter, absorbable phosphorus, absorbable 
potassium, and nitrogen, were significantly lower in mine-adjacent areas. 
Additionally, variations in soil pH, texture, and moisture content were 
observed. 
Conclusion: The study revealed considerable damage to the physical and 
chemical attributes of the soil surface in mine-adjacent areas, indicating low 
soil quality conditions. Continued mining activities pose a serious threat to 
the ecological functions of the area, leading to potential desertification. This 
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emphasizes the need for informed policymaking to mitigate the destructive 
impacts of mining on the environment. 
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 � 3�� &� 
��1/8  ��9/8   .(T�� ���\� 3�� ='��" 9,H�� 
�

  ='��" 9,H�� &� 6���� 9,H�� 
� I�> �Z)[ � #@� ���� �'��,�

  I�> �Z)[ ��M0 (M)O .�.� ��!��  3�� 9�2
.^    ��  L����

 I�> �e@  � (+� #@� ��.�  �Z)[ ��
�� #@� ��.� &�  
�T�+ ��<

  L����  9�  NT �  (/�+  	p
 N��"���  �'��,�  .���)< ���!��

69/22  	30/30  	01/47    �^
�  	6���� 9,H�� 
�33/24  	66/27  	

01/48    �^
�9� 3�� ='��" 9,H�� 
�  .��� (+�  2&� 
��,�

� 6���� 9,H�� 
� ���N  04/0    ��2 /0  �^
�  ��" 9,H�� 
� �' =  

�  3���N  ��N  01/0    ��03/0  \��  �^
���   �.��  .�3��    �^
�

� 6���� 9,H�� 
� `��T� (�.�
�N  90/37    ��20/54  �^
�   
� �

  3��  ='��"  9,H����N  70/36    ��10/42  \����  .(+�    ?��

  K�+��B  3����  ?�,$�  N'�  o'��"���ORe�    6����  9,H��  
�

 .�.� 3���� N'��!��  
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Y�63 3: ��Z0� ���	 '<0�/� ��V�	���� U�c	d 
$�= ��� %��  

��Z0� ��� %��   "6#� $� ��� '/�O�  "6#� ]0�U. '/�O�  P-value  

 ) `��T� �� 9�'��+�pH (  00/7±26/52  00/8±36/42  ٭0/018 

 # '�� @� #'�"�+
)1-(dS cm EC  00/0±27/52  00/1±41/6  ٭0/016 

 `��T� (�.�
 �^
�)SP (  60/36±5/46  20/39±42/80  ٭٭0/005 

) �� 2&� �^
�TN (  00/0±39/10  00/0±1/2  ٭٭0/000 

 ���O �Z)[Re� )1-mg kg (  30/10±82/66  93/00±1/4  ٭٭0/001 

) K�+��B1-mg kg (  2±56/372  8±52/233  ٭٭0/006 

 ) K�)/� 2����� �^
�3CaCO (  60/20±18/96  80/19±19/75  ns0/797 

 #@� ���� �^
�  00/38±1/72  00/0±23/55  ٭٭0/000 

 ��'���+ �^
�  16/33±5/50  12/49±2/50  ns0/078 

 p
 �^
�  30/22±09/69  30/38±24/33 
ns0/440 

(/�+ �^
�  20/30±97/30  20/27±52/66  ns0/169 

NT �^
�  97/01±2/47  9/4±01/48  605/0ns  

� ��ns  L���� 9  ٭ 	 ٭٭� #
��  gH+ 
� �� #
�� �1  �5  -�0 � �^
��� # 
��  

  

Y�63 4: ��Z0� ���	 �V(�@ � �����e� f0�g 7���#� L���.� 7+�V.��� 7'O�\�	 7'O��5  ��� %����V�	���� U�c	d 
$�= 

���!�����  pH  
 #'�"�+


 # '�� @�  

 2&�

�� 
 �Z)[  

  ����

 #@� 
 =<�   K�+��B  ��'���+ 

 (�.�


 ̀ ��T� 
p
 (/�+ NT 

 6=��  ---  1-dS cm %  1-mg kg %  %  1-mg kg  %  %  %  %  %  

 "6#� $� ��� '/�O�  

 9��M� 1/7  1/0  04/0  10/5  86/0  20/13  6/247  13 90/37  40/16  2/25  80/37  

 9��!��  1/8  00/1  20/0  80/18  5/2  60/34  2/475  70 20/54  40/26  80/35  80/55  

 N��"���  52/7  52/0  1/0  66/10  72/1  96/20  2/372  49/33  36/46  71/22  071/30  21/47  

 
��� P��$"�  26/0  27/0  039/0  82/3  388/0  18/6  56 54/16  60/5  087/3  96/2  56/4  

 2����\� L'�}  54/3  67/51  58/38  79/35  64/22  48/29  04/15  40/49  09/12  59/13  86/9  66/9  

 #�@.X  64/0  18/0  30/1  01/1  1/0-  75/0  31/0-  17/1  22/0-  56/0-  14/0  19/0  

"6#� ]0�U. '/�O�  

 9��M� 10/8  10/1  01/0  2 21/0  80/13  173 20/35  70/36  60/19  20/25  20/44  

 9��!��  90/8  10/2  03/0  40/6  69/0  80/31  300 65 10/42  40/27  90/29  20/55  

 N��"���  43/8  60/1  02/0  4 55/0  75/19  80/233  45/49  80/39  33/24  67/27  75/48  

 
��� P��$"�  36/0  42/0  01/0  93/1  23/0  19/8  52 19/12  42/2  38/3  52/2  90/4  

 2����\� L'�}  27/4  02/26  74/57  13/48  82/41  47/41  27/22  65/24  09/6  89/13  12/9  06/10  

 #�@.X  89/0  00/0  00/0-  47/0  81/1-  78/1  31/0  32/0  68/0-  25/1-  05/0-  85/0  
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  �� /M0  ��/$�  W�
 K!X&��"�  )LFA  (9�
.S�� 

  2��Q� � L'��� #��'&
� ��4�
����  ����$� 3�� ;����+� �

 9,H�� 
� ./������� #��@�H�V.��N��<&   o'��" .�T ���Z�+�

  �� /M0 � 
��>�+ �� 3�� ;����+� 2��/M0 9� ��� 3�!"

  I�>  #'��M�T  �  # '��[  2��^.j>  �  #<���  UT.B

  9@�H��
.� 9,H��Q|���    �w�� 	o'��" p�+��� .(+� 9�T�e�

h>�T�<  ;����+� ($� ?���� 
� ��� /M0 � �
��>�+ �

  3��U<�� '9�[�    N'�  �h>�T �<   6����  ?����  
�

 N��xM< .(T��  #"��  ?����  9�  (�)"  ���4�  (�}�

h>�T�<  ?����  ��� /M0  �  �
��>�+  �+
���
.�  ��  #

  #>��  ���\��'�A#�<  3��  2��/M0  �Q�  
�  I�>  �

�T 2����\�  W.��+�  I�>  �� /M0  ��4�  (�}� .�.�  �

  ='��"  ?���� 9�  (�)"  3��  &�  
�� ?����  
� #$H+

#� 3��  3�.� {
�� � ��M� (�@ I�> �.�� (/0 9� �"�.�

9 @  �&��"�U��  {��Tt  	#<���  UT.B  ��< �'&  
�  ��

 9 @  ��<UT.B� ����  I�>  gH+  ����  �.�4�  �  #<��

#�� -�0 .�T�� #��� �� (�@�[  9 @ ���� 2��Z� 3�T 
��

  
�10   6����  ?����  �  3���  9�  ='��"  ?����  
�  ���

#�9 @ ���� 9X ���  9� �T�� ��@� N'�  9� �"�.�  2��Z� �<

 9 @ gH+ ��� (+� 9�T��"9 @ #<��� L���� � �< 2����\� �<

���O9S1*� 9�T�� ��h>�T �'�+ 2��Z� N'������ � �"�  ��<

 9,H�� �� N'� 
� �
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 9 @�< &� 9X �< � ��M� 3��� # '��" 
� #<��� UT.B �
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  ?����  
�  ��'eBf.Z"  U<��3�����  ��T  �
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�
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.�0  �Q�  
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�# ���  I�> �e\�  ��.� �.�M� .&'����)�<    �T
 ���� �


  ������  9�  3�<��� �#�&��"�   ���.�  N�[
  N��  &�  s0��  �

  #<����#�.T   �}�1 ?�,$� o'��" �� 9@�H� N'� o'��" 9�

) �
�� (,��H�18 .(  

3."�O  �� ���%�$� �<9".� 9� #,���� 
� ()'&  ��<

#� �T
 3.� l��#� #��� ����� �� 2�
��� ����  ��"�.�

(�@�[ ��$@ &� �
 ?���� N'�3�� ��<  -*0� `.�M� ����

 9".� `�."� ��" #��@�H� 9,H�� .����  .(+�
�� �
 3.� ��<

 9".� `�."� 3��'� 
� 9� (+� #�,�,1 N'� 9��@�  y/��� ��<

 #M�/O� y/��� %'��T ($� � y/��� ?���� 
� 3.� l��

#�  �T
 6�j$�+�  3���  3��'�  ���  ���  
�  #@�  ����

#�#� 3�!" N'� � �"���  (+� 9�)"�.�" 3."�O N'� 9� �<�

(�@�[ �./� 9�.����� �
 #"�� ��<  
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  3�!"  �
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#�  6�j$�+�  ��  ���a  �  �+  ���1�  	#��  �����  &�  9'�
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  �Z)[ 3���� 	#@� ���� ���O &����ORe�  K�+��B 	���O Re�  
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