
��� ����� 	
��� �� ��������� ������ ���� �
� ����� ��� 
 � !"�# ���$# 1400  

 :�)�*� !+�,�� -,��.10/09/1398  

 -,��.�,�$3 4�536�#  :�)�*�01/09/1399  

 :�)�*� 7�,8 -,��.03/10/1399  

 :��� 920 - 1  

(������ �	
�) ����  

  

���� ���� ����� �� ���� �� �! �"��#$ %&  '	( �)#' ���  *�� "� �+%�

���� ,-��.�) ���� � /�����01(  

  

3 <��=3�> �=1 �?�9 @=�+�*2 �"@�B 7��533 ����$# C��$��4 �D�? 6,B ?#��)�,B "@�E�5 

1 .�����	
 ��	
 ����� ������
 ����� � ������	����� �������  �  

2* .���	�#� ����� ������
 ����� � ������	����� �������  �  

3 .����� ���� 	������
 ����� � ������	����� �������  �  

4 .���	�#� &' ������	 ����� 
������� �����( ��& �  

5 .	����*#� �� + �,- �������  ������	*	.  

  

�?�GH  

I�J K?� �=� L�+ 6� �
,4�
?E ��. M)�N,M �6�B 3 � >	J O��E� ����� � ���	# >	J� L,?  �,G� ���$� 6�,B .PG	��  �Q !D�

����#4 ?R SG	� �# K�$R T���� U�*3 �� �� I�J4 � �� .!D� ���Q �R�=�,B )�� �� ��)�W��B �3=�3 �C?X �
4  ��Q � !����# I�J�Y 

�� 76���4 ��Z.,� !D?E)� �	. �#�[ ��$#,B Q�.�M 3�#?4 �
 ?3�#)4 7-5-2[J�� 6� .!+�^ ��=9 ( �
4 ��� 6� Y�ED4  T����

�=�4  ?E3��NDSI �=� [J��)4  �(�?� `���3BI �E��� [J��)�, � (SI �=� [J��)4��# (4 ����# �	*34 �=�4  ��=� �*WE� I�J

Ea�
 .!D� �?� ��� �D� ��)�W��B ^ �6�?3���4 �
4 ��6L,
�5	� �?
,! ��G)�,G� )ECD� � (�?,�� ) I�JPH3 (�b ��4 �3=�3 �
4 

� �� .!D� �?� C��3� I�J,B ��*� ��D��,� �=� [J�� �D4 NDSI, BI, SI ��#4 `�D �
4 2017 �2015 �2010 �2005 �2000 �� ����  C�3

 ��b+�ENVI  �GIS ���� O��E� � ?� ��D���4 �=�4 R��J �	*3 �� b��X c3� �#� ?�� ����� ��3 ��)�W� ��=�,Y  d�D� �# .?� ����

��3,e b�. 6� ��9�@,� ��. ��S ��Z.,� ���=
�� �4  �6�B �
4 ����4  ���� S�� �# �=� I�J�  �K���"a^ ?36�D �# ������) ���R 6�

#L���4 �$#L �# K?�4 6,�6��E�  �) � I�J fER ��=�,g�b �6 �hQ� K�=#�B �
 i�N i=ER � i�N �� ?9 �� ?9 �=� �# (... � �*WE� �� 

� K��D�,CP 6 �� ),� �j=@ �
4 D=� �K��$��K�-#�N d��� !�� �K�3�?#L� – �X�� �6�# �# �R=. �# .?E�"
 kX�� (il=� �,? �
4 

��3�?� �3=�3 � ����#4 ��6L !$R I�J,Y � K��D� T���� O��E� 6�,CP 3�b ��*� �*+ �Q ?� [�	�,� PH 6 ��,�  i=ER �K��$� �j=@

K���
� � ��,B D ?D !D����� l�#4 5/8 �?E
� K�	3 �Q ��=# 4 �X���, ?D �,��  � I�J K�=#,B ��3 .!D� O��E�,e ��6L,
�5	� 

EC  �PH �3=�3 �
4 ��?@ �. I�J4 ��3,e b�.,� ��. ��S �
4 ��� 6� Y�ED4 ���� 6� �?�L !D?# �
4 ���=
�� �4  ��)�W� ��=� �*WE� ��

�.�,? ��  ?EQ.  

  

 :4?��Q K�^m���=�4 ��. �I�J,M �6�D��B �
 [J��4 SI, BI� K��D� ���� ��� 6� Y�ED �,CP.  

                                                      
*  - 0��� (12� )4�5�- �(,�*��(  Email: fotohi@gep.usb.ac.ir  



  

  

  

  

2   -------------------  ��� ���	
 ����
 �	 ������	�� ����
� � ����� � �! ��!�"#  ��$� � %&� 1400  

 

��?*�  

#�'
  7�8*9� : ;����<- :�*=� >-�?� � @  A��&� ����� #	 �	����*�B � � C�8 D��,- #	�@1  C�8

E	 @  �F(1G @ 7�8 �(' #�' .=���H  I�#�
 �� �*� E����= �J
 :#���
 ('*( - ;#�2�  ��A	� *9�  :�

('*�F(*K   #	 ;L9�-�K �<F M��<- 4�9'�*N =�� 7�8 )���	 O�:I
 #���� � A2016 A����8 R�� S2011 S

��#�91J � �T��1 A2016( .,U1J�K  @�1� :� C�8 @1�� � C�8 D��,- #	 �I @���F � �J 7�8 �(' #�'

?�>- ;����<-� �J 4�� #	 @ =��
 ��8� #���  @��F 	#�- =�� @��.� #��V @�� �- ���*(- � �����J�BW . K*�

 AX�Y�-�� ��  (��#� Y�#� �('7�8 
#�' �I 4���	 @  � �  ��Z[F \>F�� ;]�.� ^J�
 �.�� �*^ #(F*�� �-	 

=�� 
����W 4�0 #	 M��<- D��,- #	�W .*(- � �1��- ^*�*= #�'
  7�8*9� - :���1&*K :#��� H_��-
 

2�`8a� b��,- #	� �- A=�� ����  @���E�� c#�  :� d��F � ��<�F #�(b- @ �-) ('� �K � �&e � ���A� 1397 .(

�&�8 @���F
  #�'*C (W*�( �W*� ��  @ =��
 1�����, :�F A;(' A=��� :�*+ ��9-�A J�-�= �#.  ��  �I� *( 

� #��V ;#�h� 	#�- NF�- #�� @ �	� .�� 
 I�� �  ;#�h�*�J(,
 �W*A� �J �	�	 A�(' #�' (,��-
  #�	 ��# :� ^�,�

�#�	
 ����W�H � �#�  �8� ��  .(,��J
 �*K ��9G :� a]�1�- #�� ��J�*A F#��0 .-�V ��	�-� *� �J �	�	
  (,�

��T� � :� H2�0�i�� �J H-�G�* E �#��J�- (,��-=�(, - �	�T����  (,, 91J � 
���	 O�jG) A��#�2016S  � (�E��

#�-�2 A2013  .(�� �, *K ��&  k(J K*� #�h,- @  � #	 .=�� �*jW�� O�,��� #�	 :� ^�,� (,��- K*�� #�. � :� 
���*K 

-:�@, T��<- ;��E�?-�  #�� l#�8 � H8�	 #	
�# �  9�'	) =�� @���� ;#�2 M��<- D��,-��� �  A��#�91J

1387(�G S
 	�:�  A��#�91J �1393�- S�K  A��#�91J � ��1397#�]	 S
 -��O�  A��#�91J �1392 @J	 @� #	 .(

8��� ,9F :� �	�T����C - 
�J���(� �F ��N � ^�,� 
�J �	�	 �  �&�I: #�	A &��F H �V C1� &F @ �@  @�b�

Y�#�� � �V #�	 :� ^�,� .=�� �	� #�'�= Y�#� @�E�?- � l��<��� 
(,1���F ��  
�J @,&W #	 
#�' :� �Z��-

b- n#. �o� ,U1J .=�� �#�	 �#�K W ��9-� #�	 :� ^�,��^  �,�A :#�* �� <�F A
#�' ;��Z��p �� � (��#*� 

� 	#�- ;�GL���:� � �#�. �iJ�� -� (,�#� #�	 :� ^�,� 
�J �	�	 :� �(' l��<��� 
�J @�b� .�* :*
	�  #	

	 � 
:#���*�� E����= ����� 
�J� ��G) (�#�	
  A��,W1382W .(�^ � :�*K #�'
 #�I +1� �  7�8
 �J @��1�
 

� �:�(�� �h� 	#�- D��,- #	 7�8��
 -�  (' �-:I #	 �J @��1� qr� �*���� �� 
 �F��K -��(J ��.*= ��9E�*9� 

)EC�-:I 	#�- 7�8 #	 (*^ - #��V�  (,����� �-� .*K .J � ��-: �h� :� c�#*@, �  .	��� N��,- �*K �J �	�	 A4�0
 

�J c�# � #�. � #�	 :� ^�,�
 	�`�V� � �F(-I#�
 �F
 �� 
 ��F � ;#�h��i #�' s�b�
 �	�	 @_�#� 7�8  .(��

�J#��,� � �J �#��J�-
 � �#�
 ��	� <�F #	 @ 	#�	�p �&�8 �  ;#�h� �
 - �	�T��� #�'� (��' . ����# K*� #	

� ��#��J�-
 � (,��T� �(,�,�) ��F ��U1JASTER, MODIS) =�(,E  A(MSS, TM, ETM+, OLI ;�r�� A(

(HRV, HRVIR)  AIRS(PAN, LISS-3,WiFS) 9TF ;#(V �  ... ��C - ;��T�-�   (,���F �*K .(,J	 R���� �# #�  

�*K - K9�� �# 7�8 t?� ub� �J#��,��  A(,, E�0 #	�  H @����W*H 8	 �I #	 7�8�H �  � =��*(  �h� #	

� .	�' @����*K 	�(>-*=A ,9F � �J �	�	 :� �	�T��� ;#��Y�C �J
 	*A��  @����  �# #�	 :� ^�,� �  ���1J

-�  (, )@�T*��3 A2006 .(*,�� �J @��1� :� �	�T���
 I�  � 7�8	#� #�'
 �� ��(*s� )EC, PH =&� A�&�I (

                                                      
1 - Azabdaftari  & Sunarb, 2016: Akramkhanov, 2011: Asfaw et al, 2016 
2 - Azabdaftari  & Sunarb, 2016: Allbed and Kumar, 2013 
3 - Farifteh, 2006 



  

  

  

  

3   --------------------------------------  ��+, �-�. �%/�� �! 0�1. ��2+3 	4�/�5 6�7 ��...  

 

E��������� ��� � *v �J �	�	
 �#��J�- �
 � 	#�-�:� �E�� .=��� �J @J	 #	 @
 I*�(, -[F =�� �� �# �I �  ��&��K 

�jw 	��-�* ��  N��,-
 �1��= -[F .=�� ('# 4�0 #	�K �  �jw*(  4�� #	2000 �� 
 6 -���	#� �1� �T��=  #	 �

 4��2025 �� 
 8 -���	#� &F �T��@ -[F 	��1 .	�'�K  �jw 	��-aĤ2�`8 �* � � C�8 D��,- #	�@1  C�8 d�TF�

�- (��� . H�E	 K�1J @ �<F*N -:�K   ���� ��:�* ��1&-*K (&F*( �� 
 �W @���F*#�( :#���
 � @ *�B  D��,- #	

� � C�8�@1 - O��>- C�8�  	�'e� .�@T -[F�K �jw 	��-�* �� 
 �1��= �2� ^E�� ('# @ �#� �F@�� �W*#�( 

:#���
 91� .=�� ��&� #	�  7�8 �('*9� �# :�*v �F*K I��*�J(,
 �<F*N -:�K � � C�8 D��,- #	�@1 

  C�8 @- O��0� I*( <�F #�(b- ���I #	 @��   c#�  :����� ) =����#�91J � �T��1 A2016,� #	 .(�K ��'*u 

��J � OI�*A �J C1�
 - @�'���� 7�8 #	 4��>-�  (��'  ^J� �  ��&��* #� ��&  #	
A 2�8�= >- � 7�8�u  �#

Z[F =>F�� - #��V�  (,J	�� �,  .*K#�	�  @�b� A
 ��  #�' D��,- :�
 7#	 :� �	�T��� ��  + �,-
 (- � �	�T���*�*= 

�W*#�(  7�8 
�-�#��Y
 ) =����#�91J � ��� 2 A2013� �  ��LG .(*AK G�� ���,G @  7�8 �(' #�'� �<F :�*N 

-:�K  �*C y�E�� z���<-*9� :*=� >-�?�A ,U1J�K -�  (���F �T�= �<F �# 7�8*N  �?8 @  ��,- � �	�

��� K�8�(���i�� 	�'  A��#�91J � {���J)2015 A��#�91J � �_�y S2018 A��#�91J � K� S2019(3 .8	 H-��G�H 

�<F #	*N �W H-�' 7�8*��* �� H-��G��� '�� �� �F @  ��,- @ (,��J ����� :���� 2�`8 #	�;�  � 7�8

2�`8��(�: ;�� - �� � (��'�<F .*N  7�8*C ��&� H9�-�  ^J� \G�  @ =���T�= - 7�8� 	�'  :� �

�*K #� ��&  @�1� :� 7�8 	�9�1G A�#
  �# �I- ^J�� *( � 	�(0 .33٪ :� �-:��K �J
 E	 @  ��&��H E����= 

�J
 ����� #������ �	: H�,� (,��-�*A ���
 :*A	�   �	�T����^ ' 	��- :� (0 :��1���*  �  �&�I H-��F �>-�u �J
 

����A� �<F*N �(' 2�8 X�� �(' #�' .(��� �<F :�*N  7�8=�� � � C�8 D��,- 7�8 #	 N�w� @�@1  C�8

	*�( -� 	�'�F \G�  @ .��� 2�`8 #	�;� ��.*9� ' ���1�* jW|�T� A7�8 #��8��) 7�8*�
 ' 4	��F ��1���* (

-� 	�':#��� D��,- #	 .
A  �	:�  � 4�`>- ('# �  a�F(1G �J C1� @ =�� �(,, ����� �h� �I :� �(' #�'

Z[F A4�`>-�� -� (�#�j� - ����. �*K - @  �Z����. #�'
 ���  7�8� ) 	#�	=�,�-4 A��#�91J � 2017,U1J .(�K 

Z[F =>F �J 7�8 
#�'�� (W*�( �����W�F 
�J�9� y�E��#�-�_y �*9�  #	 #�' 
�J 7�8 A4�}- ���,G @  .	#�	 #��V

8 =��  � +TF�- D��,-��� ='#	LW #	 q9G�  � �F i A*�   A=�W D��,- ����� - �(J��-� 	�'�� �,  .*K ] :�*@ 

F�GL�� 
�J�A �V :��H -�V# 4(-� X�TF#� ' ��AN -� ���F 	�	�(8) 	� �	�T��� 
#�' @�b� =>2 	��&  
�� 
  �

A��#�91J 1388.(  

��<��W�* � @ ��J:�
 �jw�* y��� �
 -: + �,- :� A��&� #	 ��b��K �~F 4�0 #	�AM *9� �J ^E�� :�
  n#. 

:��-�
 W�^  ��#
 E��� 	�(8# .=�� �� �= �J
 ������ �F ���;�� :*=� >-�?� b- #	�o� �J
 �>-� b- @ �o� 

��&��A ����i�� Z�F =>F ;(' @  �# �J�� �	�	 #��V (��#�� @ 
 @ ��:� ���,' @ �* W ��^  �,� �F��;��  #	

��� 	�9�1G�Ai��   .��J����  ���,G @  .=�� �	���*C ���@� �F :���;�� �J#��� A]� �* -: 	���- + �,- � �K 

H9' @  @ 	#�	 	��� �J
 �<F @  ��,- M��<-*N -:�K -� 	�'�<F H �b- #	 .*N -:�K ��.  ^J� @  ��,-

                                                      
1 - Asfaw et al, 2016 
2 - Bashir et al, 2013 
3 - Huang et al., 2015; Zhao et al., 2018: Chen et al, 2019 
4 - Metternicht, et al, 2017  



  

  

  

  

4   -------------------  ��� ���	
 ����
 �	 ������	�� ����
� � ����� � �! ��!�"#  ��$� � %&� 1400  

 
����W�H E�F�( �,- �J+ �-�,� ) (' (J��8	#��1  A��#�91J �1998b��- ���>- .(�i �2�� �<F \G�  @*N -:�K 

-� A(��' :#���
 �W��*A#�( ���
  �^ ��  (0 :��s� �J� R��0�� #�	�  ��&  �
  �^   � �J H�,� (0 :��@�  �J #�:

�<F .=��*N -:�K ���� @�1� :� M��<- 4�9'� #	*^ #�' �
 A7�8 ���
  �^  :�A(0 (- ���*�*= :#���
A 

�	: H�,��*   �	�T��� ��^ �� + �,- :� (0 :����A #�'A
 �<F�@ �	�EI �� - �J�e OI + �,-� 	�'  A.�#�  � KEI)

1985 A��#�91J � K-(EI S1991�F�  S�Aq 2001 (21 .�= �#.  �� �<F X����*N -:�K �J ��9- #	
  M��<-

� #�� @  .=�� ;��T�-� #�'
 *,�� �8�&�*   �&�I #	 	���- �L-� @���� F���� �J
 w�� (�*1�    (,��-

���i )Ca2,- A(+�.*i )Mg2- A(+�  ('�  .PH �*K  :� ��1 �J 7�85/8  �EC  :� ��14 -��� ���� �  o�-���1 

-�  ('�  .�� #�� @  �� #�(b-�(*@�  �  �# 7�8PH - ����. �(J*= ��9E�*9�   �  �#EC � �:�(����
 -�   .(,,  

 @ ���I :� 	�(0 C�8 D��,-41 -: t?� :� (2#	�K - ^'�W �# ��&� H #	� (,J	 	�b- �  �*�  HV�(0 u���-

<�F @  =��� @�]�� c#� ��  ��bE�  d��F ���F*M -� (��' *),�� -���. <�F @  =��� c#� �� � #	 ��bE� *K  D��,-

1��  :�65/0 =�� �0��� K*� qW A(����   (,'�  @��F 	#�- (*�  � (�#�	 #��V 7�8 
#�' ���- #	 D��,- ��*	 :� 

����)*H  A��#�91J �2005- � o�-�F S�A���E(1994(3� �  .*K �#�	 �- #�� ihG� =1�V 4�0
 ��J � OI
  C�8

� ��@1 : 	�(0 � �	�  C�8*	�
 �I t?� :� .=�� �(��'�W �� � C1� ;� ��# �# 1J @ �K E	�H -: =����K �J
 

#�' ;��#	 �  #�'
 � #	 ;��T�-*��� - @��F H �V�  #�� @  .('�  
@ E�1' D��,- #	 @� �*A���  H0��� #	

#	*�
 -: #.8�K  �J�* Z[F \>F @�� #	*� - O��>- #�' (�#�	 #��V�  (��' H �V t?� #�� O�w 4�1' =1�V #	 .

&��F� E�1' sY�0 :�� #	*@�� -�#��@  	 D��,- .=�� #�'*��
 ��. .�- ^<  #	
 �#�	
 (� � #�' 7�8*1� A 

 (,��-='	 �*A�  ��� � ,U1J .(,��J ...� q�� AiV A;�E�K  �,� H0��� #	� ��. -:�K �J
 : =��� #	 #�'*	�
 

	*�( -�  (��'� ����� �	�(>- #	 #�� O�w #	 .*RL ��. � @  @��F � *@9,  �w #���� �*K �#�	 �����
 ��J � OI
 

- C�8 � R���  ('�  �#�	 �
 ��� �J
 y*q (��#��U� (�:��) ������� 1J � =��,U�K  ����:�8 ='	 @-�	�

- #�1� �  A	�#  :� �h,  X�Y�-#�'
 ��-�� #	 7�8 -: � �	����K �J
 �#�	 �I
 #�'
 .=�� M��<- ;��#	 �   

@��F I�� � H-��G @ *�J(,�* (W @  ��,- @*�( �<F*N -:���K   ���.�� ��* -� (�	�� �<F (,��-)*N � ^'�W�J�� 

���� A7�8 �*^  I� 	�  �
A #�'
 �	��� A7�8� �W A7�8 t?��*K �J ��T� t?� K��#
 : OI*-:��,�  � (...�

��. �#� � � H-��G � H�G*z(,,	�� :#� � 4��, #�h,- @  A�I* �� �<F*N -:�KA #��Y aL-�
  :� �	�T��� .=��

#��,�
 �J
 -: ;�GL���,� � �V � �= �J
 � �#� :#� #�h,- @  N��,-* �� Z[F A4��, ��� �.� �* >2 R���� #	�t 

�*K ��� .	#�	 H1G*v � :� H2�0*K :#�* �� - �J� � *��� 1`F u��F�i ����� �E�	�  �*� �>-� �� :�*D p�`<F 

�E��*= �J
 @�	�  �
 �>- ��?� #	�A -��A @b?,- �
  �*� ��&��  	#�-�	�T��� � #��V�(�� : �(' 	#�� :� �F*���J
 

	�`�V�
A G�1���� : �*=� >-�?� �&� #	 �*= ������ ������
 A ��9�-) 		��1377�<F .(*N ����i�� �J
 

  ���,G @  A��&� C�8 D��,-��.�� ��* *� �<F*N -:�K �- @���� �h� #	 	�'A  �
(*(&F �� 
 >-�u :*=� ��&�� 

- #�1� � A	�# b��- @��1 Z�F ����� =-L� � �� -� 	#�j�  ���,G @  �*C ����<-A �J	#����	 �	� o�9�- #	
 

������ �  #	�#�
 1�# @  A��&� ��b� :��= ) =�� �(' @�8�,'UNU, 2006E��9�8 @  @��F �  .(� �]���  ;(-

                                                      
1 - Ward et al. 1998 
2 - Allen and Barnes 1985; Oldeman et al. 1991; Batjes 2001 
3 - Safriel et al, 2005 & Thomas and Middleton 1994 
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��I) H0��*�b�J @J	 #	 (
 1970  �1980 ����� @���� \G�  @� ��' A('*u ��&�� �<F*N -:�K   ���.�� ��*A 

��&� @��F��� �� #	 .	� N�� 	�8 @  �#�@�   	#�- #	 H�- ��-:�� q���T,��.�� ��*  4�� #	1977 " R�(V� @-��� 

�� 
   �  �:#��-��.�� ��*")UNCOD1�`F �# (*N W .	��=���   s�5�- ^J� #	 	�(>-��� ��:�*  @  ��-: �I :�

#�.��  @  ��,- A(� 
 # q���T,*�  4�� #	1992���8��� =&� A� -�1G +-��-� ��-:�� ��  H�-
  #	 �(' �	�-I

- ;���j-��� �E�	�A ����,���   �  �:#��-��.�� ��* )CCD2�� �,  .(' (*AK  4�� #	1994 UNCCD3  ����,)��� 

��-:�� >�- H�-( �� 
   �  �:#��-��� ��`F @  (*N �#�( 4�� #	 � .1996  j8� :� qW50  �Y�0 4�0 #	 	�	#��V

193  A��#�91J � K-�J) (�� �	� �~-� �# �I �~G2005#�- S*AK 2015(4 � #�� @  �:��-� .� #��F*M jW*@��� 

�J('
 �<F 	#�- #	*N -:�K   ���.�� ��*  u��FUNCCD ��F �  .=�� �(' @_�#�@ ��F @ *M UNCCD  �<F*N 

K�-:  ���,G @ " ;#��8 A4.,F*� #� ��&  �	�	 =�	 :�
  �y�E�*9� *� 	�`�V�
 -:�K �J
 G�#:� 	*Ai -:�K �J
 

G�#:�  I�A   AH�,� A+F��-�@� � AC�8 D��,- #	 ...� #�:�@1 � C�8 � C�8�@1 �� #	 AO���-�s�  :� �	�T���

-:�AK ���  s?*C I��*(, *� �F��� I�� :�*A�J(, I�� @�1� :�*�J(,
 '��� E��� :��= �J
 ������ �J��E� �
  K9�-

-� ('�   H �b- #	 .��.�� ��*  ���,G @ "�<F*N -:�K  � AC�8 D��,- #	�@1 � C�8 � C�8�@1  =�G @  AO���-

�F @�1� :� AM��<- H-��G��;�� �V��1�  E��� ��= �J
 ������" ��F*M ) =�� �('UNCCD, 1994� #�� @  .(� 

� :� k(J*K #��F*AM � H-� ^'�W�M ����� I�� :�*�J(,
 W�U��(  ;�-(8 R��(- ^J� \G�  @ =��

����i�� ��� ����� #	�i�� �J
 - C�8 D��,- #	 ��&�� (��' );�5  A��#�91J �2011� .(*K  k(J �  @�E�?-

���,'�* �&�8 �  D��,-
 C1 @  #�' 
�J �	�	  � #�	 :� ^�,� � 
#�	�  @��1�) ���(�-�-:I*����(  #	@? �#  � 

 (��#�<F*N -:���K � ����� #	*RL  #	 i����F �- @b?,- #	 7�8 
#�' ��ZĤF =>F ��b� �*���,' �  .=�� @�8�	�W

- K�-:�� N*�<F =*�*(- � 
.*# @-���  A7�8 
#�' ^J� �* 
����W �  @� �b- =&� #	 �(,*I	�	 @_�#� ����,. 

@�E�?- �  ��LG @ ('�  �- ;#�2 K*� @  c�# K*� 
#�I��  @��1� :� v*��� ��,� =>2 
��  A
#�	 :� ^�,� 


 ��.�- 	#�I�  
��  7�8 
#�	� EC, PH  .���	�T���  ���,G @  7�8 
#�' @  @�E�?- K*� #	 K�,U1J .=�� �('

' @��F K�-:�� N*�<F i&- 
�J��-�#�W :� �9*.=�� �(  

  

�*WE� ��)�W� ��=�  

����� �*RL � #�� O�w #	*A��� - d��G #�� �  :�- iJ�  ('�  �0��- @�  	�(020150 ���-��  � + �-1٫2 

 :� (2#	=0��- - ^'�W �# #�� H�  (J	 H9')1� ����� @ ���I :� .(*RL *9�  � R�	 c#��W i&- D��,- :�

:#���
 � #�� #	*��� � ^'�W A7�8 AOI :� =e�T0 A=���J�� -: t?� ^'�W ��K *C � #	 �(1G ^E��*K 

-:�@,  .=�� �� #�� @ E�1' =1�V�  �,� =1�V @  =��� @b?,-� ,U1J ��K V�' =1�V�  @b?,-=���  @ 

 �w =1�V� �V� ��>E @ �1� O���- �#�	 � �F
 �����W�F� �F K�8
 (V�F)*q 	��� �*q �J
 - (i���-�  ('�  .

                                                      
1 - United Nations Conference on Desertification 
2 - Convention to Combat Desertification 
3 - United Nations Convention to Combat Desertification 
4 - Hermann and Hutchinson, 2005 & Marion Stellmes, 2015 
5 - Vogt et al. 2011 
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 �w O�,� � O�w� � �����*RL �#�	
 ��J � OI
 _.� @ C�8 � R��� E�1' ����:�8 ='	 :�� - O��> �  I*( .

Za�F�� �*K -: t?� ^'�W X�� #	 	#��-�K  @b?,- #	.=�� O�*	# H �V �V�-�= ��������* � �����*RL  �K 31  @�#	

 �58 V	�@b  �F34  � @�#	15 V	�@b E�1' ��G�  =��� � ����� @ 45  � @�#	44 V	�@b  �F48  � @�#	10 V	�@b 

V�' 4��� M`� @  =��� �� #�&,E�*�,*� 	#�	 #��V. � #�� @ � � �����*RL �J (0�� ��>E @ 
 y�E��#�-�_y*9�  @ 

(V�F H-�') ����J� (0�� �	*q �J
 ��A��� 	*A��#�,  (... � {�#LV A=���-�  ='	 Ao��G ='	 H-�') ='	

	��� � ����J	*q �J
 .�-
�bF (�i -�  	�'��1&- @�1� :� .*K �J @��8	�#�* ����� z	�(>- #	 @���*  �����

�*RL �J @,-�	 :� @
 E�1'�  �,� �� ����� - @1�����  ��A(�� -�  ���F � s��8	�# @ �A��1 �	*Al�  A@E��,�

- A����( I�@1 � ���� .� ���,U1J .	� �#�'� ..�K -: ��>E @ �K ��,'�A � ����� ;�G�TF#�*RL �J (�:�� �#
 

� A���#�� A��� A7��� A��#��U�*ARL #�1�I A�( �W
 #���wI �
 =�� @�����  #	 �)�C  A#�W1393((>- .�	�  �����

�*RL � ��: #	 4�1' :��K � ��: #	 O�,� � O�w =1� :� � o���: �	#�8�K  @  � 	#�	 #��V ����:�8 �	#�<�

1J�K y�E���-�_y ��>E @  =&�*9� -: ��K ��,'� �#�	
 y�E���-�_y 4�9'�*9� �J (�:�� �
 F��T�-� -�  ('�   X��

-: t?� ^'�W�K �����W�F @  @�� � ��' �*u �-�_yy�E��#*9� �1� .�1F A@b?,-�A= � �V�= ����	�  + �,- @ 

 I� - ����� #	 7�8 q,� � @b?,*=�(9 �J @��� � �	���
 F��T�-� -: t?� ^'�W :��K  �(J��- @b?,- #	

-�  	�'.  R�� C* � X#.* iE 
�&�8 �# @b?,- O�w O�,� � � �w @1�� ���F�� ���,��8 ��>E @  =*�&� #	 �

.=�� @���� �  #	 ��,� 
�J ��1,8�# �# @b?,- d�' 4�1' � �V�' =1�V 

  
 SG�1: ��)�W� ��=� n*WE� �+��� (CP,� K��D� 4�
 I�J �	*3)  
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�D�E� 7�� � �
 ����  

I�J 4�=� n�)�W� 4�
 [J�� � 7��  


#�' @�E�?- :� H�VA  =�(,E 
�J �	�	7  �8  
�J 4�� :�2000   �F2017  =*�� :� RL*� ����� �	�(>- 
�� 

USGS  =�(,E #	 � (' 	����	7  
�?8Gapfill  =�(,E �,9�� #	 4�9'� ���<  @ �*��`F 
�# ��?8 �*7  	��*�

	�  �('. K�,��� D*�� :�Landsat_Gapfill  C* o��� �  �,�*�W � �*]�  K9�� ��?8 K�  � ����#	 c�# :�

(0�� �*�`F (
(,  \�}-)1 ��#	 �* � �*A `F (�  @�0�- .(' �	�-I H��>F � @*.�F 
��  � t>�`F>
�T�1F� ;�>� 

- c�# @ �����K ��� O�F:� � ��#	� )IARR2 u�>- #	 ... � C*��-�*	�# A��(,J A(ENVI5.3  	#�- �*��`F 
�#

.(' 4�1G� �h�  
�J �	�	 j8� :� (�  �h� 	#�- 
�&E�� 
�� 2000  �F2017 - =*�� :�@�� �	 A� 
#�-I i�*#��E� #��

C*��-�#�W ��w .*�� K*��1 �� MNF3 V�� 	�� � �I #	 @ ��2� 
�J �	�	 �T�� 
�J ��B*� �T0 �  �J �	�	 ��

�- p<�-  	�'(' 4�1G� A 4�1G� ��-: #	 �,�* .MNF  #�(b- 
(��  ��� �J �	�	 
�#MNF  :� ��1 �I2/1  ('� 

�- kj0 c:�	�W :� �# (��  �I A
(�  
�J c:�	�W #	 =�� 4L�8� 
�#�	 �,�*   
�J @�b� �8I @�0�- #	 .i�,

��� �  
#�' o2 ) p8�'BI, SI #�.�� R�� u�>- #	 (ENVI.5.3  �GIS10.3  @�&F H9') ('2( �J p8�' K*� .

�- �`<�F 
#�' ���,G @  �# =��� � =�E�J Aqr*y ��� @� ���   .(,J	  
#�	 :� ^�,� 
�J p8�' :� �G����

@�E�?- =&� @�1� :� 7�8 
#�' 
 	#�(����� 
#�' p8�' A�*�,'�# p8�' A
#�' p8�'  p8�' A�('

) 7�8 �J��� ^'�W 
#�' p8�' � �T�� N��FBI, SI, NDSI, COSRI4, VSSI5(  #	 �- @ 	#�	 	��� ... �

p8�' �	 :� 
#�' @�E�?- =&� @�E�?- K*� BI, SI, NDSI  =�� �(' �	�T���  p8�' v*��� ��� �E�NDSI  #	

(' kj0 	�  =��V�� :� #�	 @�E�?- 	#�- sb?,-) .single.php?id=57-https://www.indexdata base.de/db/i.(   

                                                      
1 - triangulation 
2 - Internal average relative reflectance 
3 - Minmom Nois Fraction 
4 - combined specteral reflective Index 
5-  Vegetation Soil Salinity Index
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 SG�2: O�*�. 7�� ���H=�+ 

 =>F 
�&�8 �� #�� @ ��Z[F ) �_�- 
�J l�- 4�� #	 C1�55/0  �F77/0 ) C*	.� .-�V ��	�- � (��-��9�-9/0 

 �F3/1 �-  .-�V ��	�- s�0�� �  (��-������- )94/1  �F15/2 �- �- ���� �# ��'	�8 (��-��   l�- 4�� .(,J	5/1 

 �F73/1 7�8 �*���,' 
��  .	#�	 	� #� qr*y 
��0 
�J  p8�' 4�-�� @-�	� #	SI, BI  4�(� =�� �(' �	#�I

) �#�1'1.(  

 `�?R1I�J 4�=� 4��� 6� Y�ED 4�
 [J�� ��Z�	� : 

I�J 4�=� ��D��� 4�
 7��  `=��+  ����j=.  

  p8�'SI1 
#�' p8�' �*  SQRT (R*NIR) OR SQRT (B4*B5)       B5 #( �Y B4 #j� �,�* 

 p8�'BI2 �*�,'�# @�#	 p8�' �*  SQRT [(R2) * (NIR2)] OR SQRT B42*B52 
  

 #j� �,�*B42  #( �YB52   

 

�3��DL ?@ �l����  

 
��  s�&FH�9�W 
�J  ����<���=&� ��� 
�J @�b� s�&F  �&�8 � �&�,� A�J�- �	�T��� @����I (0 + ��F :�  .	�' 

 ��,�1�� t?� 
��  �,�* .=�� �(' �	�T��� @����I (0 ;]	��- :� �*��`F #	 k(J ��b� �	� �(�W 
�� 92 %

 ��,�1�� t?� 
��  A#���- k��>�� ��L�  K�����-95 ��,�1�� t?� 
��  � #���- k��>�� � ��  �	 ��L�  K�����- %

98 �# K�����-  %�- #���- k��>�� � ��  @� ��L�   �# =�(,E �*��`F (*�  4�� @ =�� ;#�2 K*� @  #� o��� .(,,

 �:�  K� 255 -0  �# �*�`F �I #���- k��>�� � K�����- � 	�' 4�1G� �*�`F ��1J 
�# 
#�-I @���>- C* (�  (�� 

�� 4�0 .	�' H2�0 ��,�1�� t?� �F i*���  #�9  @����I (0 @E	��- #	 ���,�1�� t?� �J #	 �(-I =�(  	(G �

                                                      
1 - Salinity Index 
2 - Brightness Index 
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 :� ��1255 �- #��V H��>F � @*.�F (,*I�� #	 ;����>- 
�,�- ��,�1�� t?� �I ('�   ;����>- K*I (,*I�� .	���

) 4�(� #	2 
�J p8�' 
��  �(-I =�(  ��,�1�� t?� �(-I =�(  v*��� @  @��F �  .=�� �(-I H-� #�� @  (

BI  �SI  �&E�� @1J #	95 4�� .�  A�(-I =�(  %2017  p8�' @BI  ��,�1�� t?� #	98 �	�  4��V H �V %

.=��  

 `�?R2�3��DL ?@ �l���� :  

Band DN Threshold= mean+3×(Standard Deviation) At Confidence 98% 
Band DN Threshold= mean+2×(Standard Deviation) At Confidence 95% 
Band DN Threshold= mean+1×(Standard Deviation) At Confidence 92% 

  

 M,�j[J�� �E�$# OIF 1  

�*�`F C* 
(��  N��FA  I A.�� �*	�b- 
�#�	�  ����F �  O|� ���# H*(�F C* .=�� H�9�W �J #	 
���- .-�V �

 ��*�1� =E�0 #	 �J {�# �	�	RGB �- R����  G 
�# (�[F 
��  ��1�- O|� ���# N��F .	�' @  ��8 �#��

�- #�  �- �	�T��� iJ �_�- ��w 
�J(��  :� O|� ���# N��F .(��#   CF �*��`F @  =��� 
����  c:#� � (,

�- �#�	 
(��   �- H9�F {�# @� :� 
(��  N��F �J .('�    K�,U1J .	#�	 ��`�8� (��  C* @  {�# �J @ 	�'

�-  k(J � @�E�?- 	#�- sb?,- @  @��F �  ���F  A�J �(*(W C�9TF 
:��:�  
��  � =��� ��&  .�� 
(��  
�J =��� :�

 
��   .	#�	 	� #� ��(�- 	��- � �J ��� �	�	 ���� 
��  N�w� c�# K*� .	�	 ���� {�# C* @  �# 
(��  =��� �J

�- i&- 
�J 
(��  N��F �	#�I =�(   �' s���>- :� H�V .	� �	�T��� M��<- 
�J p8�' :� ���F (*�  �J p8

) @E	��- :� �	�T��� �  �# �(,�,� �J �*�F @� 
�J 
(��  N��F 	�(�F5 -1.	� @���>- (  K*��&  @�E�?- K*� #	

 
(��  N��F7 -5-2 .=�� �(' �	�	 p�<�F  

)1 (  ��
3� =  ��

	� (��	)�  

 p8�'OIF �9* p8�' :� 
�J ^�,� 
#�	 :� =�� @ @  #�h,- K���F N��F K*��&  
(��  
��  � ����	 @  

�}�(0 K*��F #	 =8�� .�E��I �*��`F ���# 
:��- �	�T��� �-  #�.�� R�� u�>- #	 @ .	�'ENVI  D*�� :�Spectral 

Analysis �- p<�- �# 
(��  N��F K*��&   (, c�# � OIF �  � �*:#� �1 K�  �J(��  K*��&  O�<��� N��F 


(��  �# �F =0�# 	� (J��8 � K�,U1J ;����>- 
#�-I �J @� �# (��  @  ;#�2 RGB ���� �- (J	  A��,W 
��G)

1379#���� .( p8�' @,�&  (OIF) �  o��� #�(b- q��*#�� �� � K�  �����1J 
�J(��  �(,�,� H1G �- (, � 

�*	�b- �F��T�- �# @  =�	 �- (*�) (J	 �  A�W��#��� 2010i�*#��E� .( 	#�- �	�T��� =&� - @���>  OIF 
��  �J 

@� (��  @  ;#�2 @? �#  )5-2M*��F ( �- :	�'  

)2 (  �� = ��� � ∑ �(�)����
∑ |��(�)|����

�  

 �I #	 @ (!)  :� �J#���- k��>�� X�1�- #����k  � (�� " = (#)  �����1J N*�Y q*�F�- D�?- #(V �*	�b-

�-  #�(b- .(,'�  OIF �(,J	 ���� K*����  ;�GL�� #	 �J(��  k��>��) #���- �  (]�  HV�(0  #��9F �����1J) K�*�W 

                                                      
1 - optimum index factor 
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K*#) (=��J(��  �  Ai���(�G2011 R�1F .(H0��-  R���� 
#�' 	#�I�  =&� �J �	�	 
:�� �	�-I =&� #	 ]� 

�-  .	�'  

��5	,��6L I�J  

(T)�) `=9� �6�?3�  o��^PH & EC  

 @ 7�8 
#�' v*��� ��,� =>2 
��  =1�V K*� #	) 
#�	 :� ^�,� 
�J p8�' C1 @ BI, SI ^*�-:I :� (

 
�J @��1�7�8  	�(�F A=�� �(' �	�T��� @b?,- #	18  	�(0 @��1� �J) @��1�1  D1G :� 7�8 (R�����5�F20 

) ��.�- ^*�-:I =&� ����� M��<- ��b� :� K�-: t?� 
��1�����PH, EC p8�' 	#�I�  =&� � .(' O�<��� (

 @  �h� 	#�- 
�J �� #�� @  .(' Hb�,- ����*�-:I @��1� :� A@b?,- ���,' 7�8 ;��E�?- =&� #	 @�E�?- K*� #	

 	#�I�  
����# #	 �	#�8 =�	 
#�	� PH, EC =�� �(' �	�T��� �9*y�E��#�-�_y 
�J (0�� @��F �  �,�* .

 �*: �J :� � i��bF @Y�0 �*: (,� @  �# @�E�?- 	#�- z	�(>- A(='	 � ����J�) R���� =&� @��1� (,� @Y�0

. =��� #��V � �*:#� 	#�- � @�*�b- 
#�	 :� ^�,� v*��� �  �# @�2�0 v*��� =*�&� #	 � O�<��� ^*�-:I  

(i)i=H��H I�J 4����# �3=�3  

1�' � �9*.�� 
�J ��-�#�W 	#�I�  � 
#�	�  @��1���- 7�8 �*  N*�<F =8�,' #	 ��bb>- � �����J�BW @  (���F

1 K�-: 	�(�F ���8 K�1J @  .(,9  ������� C18 b?,- M��<- ��b�  :� 7�8 @��1�@�E�?- 	#�- s  @���>- 
�� 

 ��.�-EC  �PH @��1� .=��� ;#�2 �&�I 
�# �  H��>F � @*.�F ;����1G � (' =�'�	�  :� 7�8 
�Jd�1G� 20 -0 

�I +1� 
#�	�  @��1� sU��  :� �	�T��� �  (�*]�  @*]) ��- �����@��1� .(' 
# :� �	�T��� �  �(' @�&F 7�8 
�J

 A7�8 �*��1�' z(1G ���8 	#�I�  
��  A�(' 	#�(����� 
�J c�# 	#�- ����*�-:I #	 H��>F � @*.�F(,���� #��V .

 =�(,E 
�J �	�	 C1 @  7�8 
#�' ��.�- 
�J @�b� K�,U1J7�8 D*�� :�  @b?,- 
��  M��<- 
�J #�.�� R��

F @�E�?- 	#�-(' @�&=�� �.PH  7�8 4��(�- K*�F ��*�-:I =�� @ #	 @�� ����*�-:I ��J 7�8 ���,' ;#�2 

�- R�.E .	��� K*� ^*�-:I :� ���� @  @?��� ���1J� =�� @ #	 �:#��� � 7�8 ���,' 
��  K*� H_�V H-�G � :� 

N��� ��*	 @  H�E	 @? �# � =��  @PH 7�8 �  �*�� ;��2�`8 �*��1�'  .	#�	 7�8PH #	 u*��' ����� #	 

����� A=�� ��*: =��� OI @  7�8 @  H�E	 ����F Ai��V� =� AX#: � ('# ��J��� � �*�� AH-��G @����W #	 ����F 

 K*�� �,  .=��PH C* 7�8 K91- =�� #	 ���-: �J d��  L}- .(,PH ��8 @ �:�F :� @G#.- @���� �('  � PH 

��1J @��1� qW :� C�8  .=�� ;��T�- �	�PH 7�8 �# @  
�&'�# M��<- �:�(�� 
��� �-  (,, @ 4��(�- K*�F 

�I �9*��9E� c�# �-   C* � �J �#�`G @  c�# K*� #	 .('� PH v,�  �	#�I =�(  
��  .=�� :��� �9*��9E�EC  .��

 c�# ��1JPH �- #��V �h� (-  9E� =*�(J o��� �  �J 7�8 
(,  i��bF 4�(� .	����- p<�- �9*��  @ (,

�- ��`�8� 	�8 @  �# 
#�' ;��#	 R�( �- 
�J 7�8 @��1�  �#�1' 4�(�) (,J	3(.  

 (p)6�� S��  

1-   �����	 PH��- �# (*	:�  �	� � 	���9E� �I �# u��F OI �?b- @��' � u��F jw� k�2  C�8 �-  .i�,2- 

@�#	 ;#��0 �#�`G 	#�- ^*�-:I �# �:�(�� ���� �-  .i�,3-  �����	 PH��- �# �(� � �  @�#	 ;#��0 4��>- i�h,F � 

qr� u��F 4��>- ��J ��r-�F  � PH  aL}-) p<�-4 A7  �10 �- i�h,F (   .i�,4- �����	 �# #	 �J i�h,F #�  
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d�� �  OI �?b- @��' � �  jw� ���2 C�8 �-   .i�,5- 4��>- 	#�- ^*�-:I �# �*:  	���9E�PH ��- �	�	#��V  �

PH �I �# =_��V �-  .i�,6- �J	���9E� �# #	 ��*�W #� #	 OI �?b- #��V �-   4�9'�) i�J	 �#�1'3.(  

  
 SG�3��+�^ ��=9 �
�5	,��6L 4�
 ��Q 6� 4�,��Z. :  

  

 `�?R3) �Q��G)� !,�?
 d�D� �# �
 I�J 4?E# ��"*. :EC�$3L ( )��,W 
��G1  A��#�91J �2003(  

!,�?
 qG,��G)� ���Z�  M"@ �# I�Jds/m-1  g=3 I�J  YEQ�� K�
��^  

��1 :� 4 

8 - 4 

16 - 8 

32 - 16 

:����� 32  

��w #�' 


#�' i 

�#�' u���- 


#�' 	�*: 


#�' ���8 	�*:  

H �V ^*�# ���  �}� ��J��� 

^J� 4�`>- ��J��� o��0 @  �#�' 

^J� 	�*: 4�`>- �}� ��J��� 

ub� ��J��� R��b- @  �#�' ('# 4�-�� (�#�	 

N�w� ��J��� =���.- #	 K*� �#�' ^J� 4�`>- (�#�	  

  

r�# e,��3 �  

 S���. � �,b�.e,��3 I�J 4�=�  

 p8�' :� @�2�0 v*��� ��,�1�� (2#	 @���>- 
�� OIF2  �����1J X�1�- �  i��bF �# �J #���- k��>�� X��-)

�-  �- =�(  �*��`F 
��  
(��  N��F K*��&  ((,,   
(��  N��F K*��&  @�E�?- K*� #	 .	#�I7-5 -2  p�<�F

 .=�� �(' �	�	 =*�&� #	 
��  �,�* .=�� �(' �	�T��� @����I (0 ;]	��- :� �*��`F #	 k(J ��b� �	� �(�W 
�� 

?� ��,�1�� t92 ��,�1�� t?� 
��  A#���- k��>�� ��L�  K�����- %95 � #���- k��>�� � ��  �	 ��L�  K�����- %

 ��,�1�� t?� 
�� 98�- #���- k��>�� � ��  @� ��L�  �# K�����-  %  (,,  �#�1' 4�(�)2( .  v*��� (,*I��� K*

) 4�(� #	 ;����>-4��F �  .=�� �(-I H-� #�� @  ( 
�J p8�' 
��  �(-I =�(  ��,�1�� t?� v*��� @  @BI 

 �SI  �&E�� @1J #	95 4�� .�  A�(-I =�(  %2017  p8�' @BI  ��,�1�� t?� #	98.=�� �	�  4��V H �V %  

                                                      
1 - Alavi panah 
2 - Optimum Index Factor 
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 `�?R4T���� 4�
 `�D �� 4�=� ��?*� K���L !D?# 4��# �?�L !D?# �3��DL ?@ ���D��� :  

`�D 2000 min max mean SD 92/0  95/0  98/0  

[J�� BI index 0 255 759734/50  433801/73  16354/124  62734/197  06114/271  

[J�� Si index 0 255 984193/57  069768/80  05395/138  12373/218  1935/298  

`�D 2005 min max mean SD 92/0  95/0  98/0  

[J�� BI index 0 255 941965/50  648169/72  92013/122  5683/195  21647/268  

[J�� Si index   0 255 941965/57  972104/79  91407/137  88617/217  58828/297  

`�D 2010 min max mean SD 92/0  95/0  98/0  

[J�� BI index 0 255 988434/47  185578/71  17401/119  35959/190  54517/261  

[J�� Si index 0 255 6609/54  416101/77  077/132  4931/209  9092/286  

`�D 2015 min max mean SD 92/0  95/0  98/0  

[J�� BI index 0 255 131524/55  472848/77  60427/132  07702/210  54977/287  

[J�� Si index 0 255 306588/60  305069/82  61166/142  91673/224  2218/307  

`�D 2017 min max mean SD 92/0  95/0  98/0  

[J�� BI index 0 255 015157/43  834103/64  84926/107  68336/172  51747/237  

[J�� Si index 0 255 190678/49  853307/70  04399/120  89729/190  7506/261  

  

 �*	�b-�	  
�J 4�� 
��  
#�' p8�'2017 A2015 A2010 A2005 A2000   #�.�� R�� u�>- #	ENVI  �GIS 

 @�E�?- 	#�- �	�(>- #	 .-�V {�# �  
#�' 
�#�	 D��,- ����8 @�b� #	 � @���>-=�� �(' �	�	 ���� 4�9'�) 

 �#�1'4 p8�' @9,*� @  @��F �   .(NDSI  ;�`<�- �  �,�-:�� 
��  HV�(0 #�' 
�J K�-: �	� p<�- 
�� 

��0 #���  RL*� ����� �9*y�E��#�-�_y � ������W�F A�*��J � O�I p8�' v*��� �  � ��V�� ��w �I v*��� � �	�  o

 
�JBI  �SI  p8�' v*��� @  @�E�?- K*� #	 ���8 K�1J @  A	�  ;��T�- NDSI v*��� o��� �  .=�� �(�� 	�,���

�#��J�- �*��`F H��>F � @*.�F :� @�2�0  =�(,E) 
�7  �8(A  � O�w #	 (2#(2 #�� @  
#�' 
�#�	 
�J K�-:

���� O�w O�,������- A���&- 
�J @Y�0 �*:) RL*� � - � �w o��G ='	 A����( I–  .(,��J +V�� (O]�- � �V�'

 @ (' p<�- .�� RL*� ����� M��<- D��,- :� ^*�-:I =&� 7�8 
#�	�  @��1� � ���(�- 
�J (*	:�  @  @��F � 

 �*	�b-PH  
]�  ��1�� (� =�	 K�*�W � ����J	 O�,� A���&- @Y�0 �*:5/8  � �*���V :� ���� � �	� 

�1*(�   #�' ��w 7�8 
#�	 �J @��1� ��*	 � 	#�	 D��,- K*� 7�8 �	� – �1 �F �E�1�-  �- ���� �# #�'  (,J	 

 �#�1' 4�(�)5(	�	 
	�(0 �F 
#�	 :� ^�,� 
�J H��>F � @*.�F v*��� �,�* . 	#�I�  :� �(-I =�(  
�J �

 ��.�-EC  �PH �- (�*�F �# @�E�?- 	#�- @b?,- #	 7�8   
�J @�b� :� �� #�� @  .(7�8 ����*�-:I =1�V) (,

�- 
#�' ^<  #	 �(' (�E�F   4�� :� 
#�' ��.�- @ =��� @���� ���F2000  4�� =1� @ 2017  N�' � 

#I��-  �- �I H�E	 @ .=�� ^J� 4�0 #	   #	 
#� H�,� 
�J ��� 	��*� � #�' 
�J K�-: K��# =� �*: ���F

 �  @� �b- � �*�.�� ��  :� 
��� ��� 
��  ��8� 
�J 4�� #	 ����� + �,- ��-:�� u��F ����� � �w 
�J ^< 

=���	 �J	��.*#. .��  #�� ;��*�W ���,G @  RL*� ����� �*�.�� ��  �  @� �b- � 
#� H�,� 
����# #	 =�� �(' �(*

 ��� 4�}- #�� @  .(RL*� ����� ����� + �,- H �*(-)82 H�,� 
��-���  =1� :� � d��G #�� H8�	 #	 
#�
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 � ����� + �,- H�*(- #�	�#|I s�T� �  �,  K�,U1J .=�� R���� 4�0 #	 RL*� ����� #	 d��G @��� #: � ���&- :�-

�-I � ;�GL�� o��� �  RL*� 
#�	.�< I ��- 
�J @2�G #	 R�	 +F��- =���e � ��  i�� � =�J ��,� A	���- 
�J#

�-�  ��w 
�J #�(-�	 
��  K*� �  ��LG � .	#�	 	��� ����� K*�   ����-: � .�*�W H`� #	 .�� (��(1J � �����-�)

�- #	�2 ��� @����W  �- �	�T��� ������ 
��  ����� O�,� +F��- :� � 	�'   K*� @ .(,, N*�<F ���>  �(' \G� 

 H�,� � 
#�	 .�< I 
�J ��� (,� �J A	�' ����  � ����  ����� O�w O�,� � O�w #	 �J��� ^'�W � K�-:

K�-: N*�<F :� @������� (*�  @ #�?�I :�,J ��8� 4�� (,� #	 l�*�	 @��8	�# =�	 K�*�W � ���&- #	 
#�  �

7�8 
#�' �&� #	 .(, 
������ D��,- K*� #	�� ��  =��� @  @��F �  =* ) ����� 
�J425 ��� A(#��9J #�.J

 	�(0 =��� #	 �*�	: �� ��  � 
#� H�,�40  ��8� 
�J 4�� #	 ����J	 � ���&- 
�J @Y�0 �*: #	 #��9J #�.J

 .(, #�&- �# RL*� ����� O�w #	 (����� � ������) K�-: N*�<F @�������  

  

 `�?R5 �
 �3=�3 �# U=#�� ���P�� :4 I�J  

 �*WE� g� .��

�,�� sWD 6� 

 �# O�WE� I�J g=3 d�D� �# �",�*�

 ����� SG�) K��,� I�J �	*31(  

I�J g=3  �?*��PH  ��?*�EC 4����# �3=�3 K�G�  

546  
(,E( � X#.* iE 
�J 7�8  #�' ��w 7�8  17/8  745/0 
#�-#�- 

308  
(,E( � X#.* iE 
�J 7�8   7�8#�' ��w  1/8  684/0 N��0 (�� �	�: R�-� 

273  
� @��- 
�J @rF ��Z�F =>F �	�(>-  �1*(� -�*���V  54/8  8/1 ����J	 O�,� 

309  
(,E( � X#.* iE 
�J 7�8  #�' ��w 7�8  19/8  47/1 ����J	 4�1' 

298  
(,E(  � X#.* iE 
�J 7�8  #�' ��w 7�8  31/8 22/1 ��*�`� 
����# 

160   �* 4�����I �(' H�9�F �:�F 
�J 7�8

#�#�   

�1*(� -�*���V  66/8 81/2 ���&- 

426  
(,E( � X#.* iE 
�J 7�8  #�' ��w 7�8  1/8 735/0 ���&- ���- -RL*� 

1060  ���� 
�J 7�8 � ��,� ��1,8#  #�' ��w 7�8  93/7  2  #��� 

1317  ���� 
�J 7�8 � ��,� ��1,8#  #�' ��w 7�8  18/8 32/1   �J�#�	�J��9�- -RL*� 

1324  ���� 
�J 7�8 � ��,� ��1,8#  #�' ��w 7�8  03/8 597/0 ��<��- 

1130  ���� 
�J 7�8 � ��,� ��1,8#  #�' ��w 7�8  29/8 35/1 @��*:�# @�,F 

987  ���� 
�J 7�8 � ��,� ��1,8#  #�' ��w 7�8  49/8 388/0 �#(  

647  
(,E( � X#.* iE 
�J 7�8  �1*(� -�*���V  57/8 05/2 ��1�� (� K�*�W 

646  
(,E( � X#.* iE 
�J 7�8  #�' ��w 7�8  43/8 845/0 �&' �#	 

1437  ���� 
�J 7�8 � ��,� ��1,8#  #�' ��w 7�8  28/8 412/0 ����� @�V 

758  
(,E( � X#.* iE 
�J 7�8  #�' ��w 7�8  74/7 47/2 ���<�� 

778  
(,E( � X#.* iE 
�J 7�8  #�' ��w 7�8  14/8 795/0 ���	��� 

830  
(,E( � X#.* iE 
�J 7�8  #�' ��w 7�8  34/8 559/0 �� ���  H��F 
�� �# 

733   ---------------  #�' ��w 7�8  2/8 18/1 K�����-  

160   --------------- --------------- 74/7 388/0 HV�(0  

1437   --------------- --------------- 66/8 81/2  �}� (0  
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 SG�4 [J�� 4�
 �	*3 :BI  �SI ) 4�
 `�D 4��# I�J 4�=�2017-2015 -2010 -2005-2000(  

��5	,��6L I�J  

 4��(� @  @��F � EC  �PH 4��(�)  �#�1'3  �5 
�J @��1� ^*�-:I :� �(-I =�(  v*��� @  @��F �  K�,U1J � (

 4�(�) 7�8 �#�1'5 #�(b- @ (' p<�- RL*� ����� t?� #	 (EC � =*�(J �* :� ��1 �J @��1� R�1F #	 �9*��9E

4 �-  �- ���� � ('�    .(,��J #�' ��w 
�&�8 @���� ;#�2 
#�	�  @��1� @ �b��,- #	 RL*� ����� 
�&�8 (J	

 #�(b- �PH  	�8 #�(b- K*��1 #	74/7  #�(b- K*����  #	 �66/8  ����J	 O�,� 
�&�8 .�  @ =�� �	� 

)54/81�� (� =�	 K�*�W A() ��57/8) ���&- � (66/8=�� �*���V @  H*�1�- @ (  �(' @�&F 
�J @�b� #	 @

 �#�1' 4�9'�) =�� �(' �	�	 ^*�1� � �<  7�8 
�J @��1� =��V�-4�5( 
�&�8 z(,J	 ���� �J @��1� ��*	 A

�1 �F #�' ��w �E�1�-  �- #�'  �' =�G @  ���#�  � O���- ���8 D��,- #	 @ #�?��1J .('�  
�&���F� �(' @�

 
(��� =E�0 7�8 A
:� �- 	��� @  (*I  K*� v*��� A(,��J �*���V N�w� �&�8 C�8 � R�� �0��� #	 q9G �   �
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Abstract  
Soil salinization is one of the dominant processes of land degradation in arid and semi-arid regions.  Soil salinity 
is one of the most important problems affecting many parts of the world. Salty soils in agricultural areas reduce 
the annual crop yield of most crops. As a first step, soil sampling and Landsat images are pre-processed. 
Different salinity indices such as NDSI (normalized salinity index), BI (brightness index) and SI (salinity index) 
were used to map the salinity of the study area. As well as Laboratory measurements of electrical conductivity 
(EC) and soil acidity (pH) have also been performed. In this regard, the values of three salinity indices NDSI, BI, 
SI for 2017, 2015, 2010, 2005, and 2000 were calculated in ENVI and GIS software. Based on the results of 
satellite imagery analysis, saline soils in the west and southwest of Ilam province (sub-basins of Mehran, 
Musian-Abdanan, Abbas-west-east and Molab basins) are located. According to field surveys and soil sampling 
for different areas of Ilam province, it was found that pH values below Mehran basin, south Dehloran and 
downstream of Simareh Dam are above 8.5 and indicate alkaline and sodium soils. And other examples show 
unusual, up to slightly salted soil. This means that the results of the remote sensing analyzs partially confirm the 
data obtained from estimating soil EC and pH values in the study area.  
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