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 ��-�� #	 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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 :� ��1
255 �- #��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
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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.  

 
Keywords: Soil salinity, Land degradation, SI, BI indices, remote sensing, Ilam province. 

 

  

                                                      
* Corresponding Author Email: fotohi@gep.usb.ac.ir 



 

 

 
2  ------------ ---------------------- - - -------------------  Monitoring of Soil Salinity in Land Destruction Using Remote Sensing … 

 
References  
References (in Persian) 
Abdizadeh, Saeedeh, Tarang Zare Hamid, Ahmadi Abbas (2014), Evaluation of SI Salinity Index and BI Lighting Index 
Methods for Soil Salinity Mapping in Arid and Semi-Arid Areas Using Remote Sensing Data, National Sustainable 
Ecological Conference And Development - May 18, pp. 1-10. [In Persian]. 
Alavi Panah Seyed Kazem (2003), Application of Remote Sensing in Geosciences, Tehran University Press. Pp. 475-478. [In 
Persian]. 
Delavari Kamyab Abolfazl, Verwani Javad, Tarang Zar Hamid and Ahmadi Abbas (2013), Evaluation of BI Salinity Index 
and NDSI Salinity Index in Soil Salinity Mapping Case Study of Farahan Region, First Conference on Sustainable 
Agricultural Development Using 24 Bahman Agronomic Model, pp 1-6. [In Persian]. 
Khodadadi Maral, Askari Mohammad Sadegh, Sarmadian Fereidoun, Rafahi Hosseinkoli, Noroozi Ali Akbar, Heidari     
Ahmad and Matinfar Hamid Reza (2009), Mapping of Soils Affected by Salinity Using ETM + Sensor Data in Part of Qazvin 
Plain, Journal of Engineering and Watershed Management, Volume 1, Number 2, pp. 99-111. [In Persian]. 
Dashtakian Kazem, Pakparvar Mojtaba and Abdollahi Jalal (1999), Surveying Methods of Soil Salinity Mapping Using 
Landsat Satellite Data in Marvast Area, Iranian Journal of Range and Desert Research, Volume 15, Number 2, pp. 139- 157. 
[In Persian]. 
Matinfar Hamidreza, Zahrnia Alireza (1397), Comparison of Different Indices Extracted from Landsat Satellite Images to 
Investigate Soil Salinity Changes in Southwest of Khuzestan Province, First International Conference and Third National 
Conference on Sustainable Soil and Environmental Resources Management 13 and 14 September, pp. 1-8. [In Persian]. 
Mohammad Ali Meshkouh (1998), a Provisional Method for Evaluation and Preparation of Desertification (UN Food and 
Agriculture Organization and United Nations Biodiversity Program), Translation, Institute of Forests and Rangelands 
Research. Pp: 1-15 [In Persian] 
 
References (in English) 
Ahmadia, A., Kazemi, A., Toranjzarc, H. (2018). Comparison of spectrum indices for mapping soil salinity in saline lands of 
Chezan plain (Markazi province), J Desert 23-2 (2018) PP 211-220.  
Akramkhanov, A., Martius, C., Park, S. J., Hendrickx, J. M. H. (2011). "Environmental factors of spatial distribution of soil 
salinity on flat irrigated terrain." Geoderma, 163(1-2): pp 55-62. 
Allbed, A., Kumar, L. (2013). "Soil salinity mapping and monitoring in arid and semi-arid regions using remote sensing 
technology: A review." Advances in Remote Sensing (2): pp 373-385. 
Allen, J. C., Barnes, D. F. (1985). The causes of deforestation in developing countries, Annals f the Association of American 
Geographers 75 (2): pp 163–184, 1985. 
Asfaw, E., Suryabhagavan, K.V., Argaw, M. (2016). Soil salinity modeling and mapping using remote sensing and GIS: The 
case of Wonji sugar cane irrigation farm, Ethiopia, Journal of the Saudi Society of Agricultural Sciences, pp:1-9, 
http://dx.doi.org /10.1016/j.jssas.2016.05.003. 
Azabdaftari, A., Sunarb, F. (2016). SOIL SALINITY MAPPING USING MULTITEMPORAL LANDSAT DATA, Remote 
Sensing and Spatial Information Sciences, Volume XLI-B7, 2016 XXIII ISPRS Congress, 12–19 July 2016, Prague, Czech 
Republic, PP 3-9. DOI: 10.5194/isprs-archives-XLI-B7-3-2016. 
Bashir, N., Azalarib0, A., Hamdi, Z. (2013). Soil Salinity Mapping Model Developed Using RS and GIS in Libya, 
Conference: Annual International Conference 7th Edition of Geotunis At: Southern Hammamet, Tunis, https://www. 
researchgate.net/publication/272886801_Soil_Salinity_Mapping_Model_Developed_Using_RS_and_GIS_in_Libya. Pp 1-4. 
Batjes, N. H. (2001). Options for increasing carbon sequestration in West African soils: an explanatory study with special 
focus on Senegal. Land Degradation & Development 12: pp 131‐142. 
Bouaziz, M., Matschullat, J., Gloaguen, R. (2011). Improved remote sensing detection of soil salinity from a semi-arid 
climate in Northeast Brazil. Comptes Rendus Geoscience. 343. pp795-803. 
Chen, H., Gengxing, Z., Yuhuan, L., Danyang, W., Ying, M. (2019). Monitoring the seasonal dynamics of soil salinization in 
the Yellow River delta of China using Landsat data. Nat. Hazards Earth Syst. Sci., 19, 1499–1508, 2019, pp1500-1508 
https://doi.org/10.5194/nhess-19-1499-2019. 
Farifteh, J., Farshad, A., George, R. (2006). "Assessing salt-affected soils using remote sensing, solute modelling, and 
geophysics." Geoderma 130(3): pp 191-206. 
Homas, D.S.G., Middleton N.J. (1994). Desertification exploding the myth.Wiley Blackwell. 
Huang, J. Y., Shi, Z., Biswas, A. (2015): Characterizing Anisotropic Scale-specific Variations in Soil Salinity from a 

Reclaimed Marshland in China, Catena, 131, 64–73, https://doi.org/10.1016/j.catena.2015.04.017.  

Metternicht, G., Richardson, D., Castree, N., Goodchild, M., Kobayashi, A., Liu, W., Marston, R., John Wiley., Sons. (2017). 
Soils: Salinization. The International Encyclopedia of Geography, DOI: 10.1002/9781118786352.wbieg1044, pp 1-10.Eds. 
Oldeman, L. R., Hakkeling, R. T. A., Sombroek, W. G. (1991). World map of the status of humaninduced soil degradation: 
an explanatory note. UNEP and ISRIC, Wageningen, the Netherlands. 
Safriel, U., Z. Adeel, D. Niemeijer, J. Puigdefabregas, R. White, R. Lal, M. Winslow, J. Ziedler, S. Prince, E. Archer, C. 
King, B. Shapiro, K. Wessels, T. Nielsen, B. Portnov, I. Reshef, J. Thonell, E. Lachman, and D. McNab. (2005). Dryland 
systems. In R.M. Hassan, R.J. Scholes & N. Ash (Eds.) Millenium Ecosystem Assessment: Ecosystems and Human Well-



 

 

 
3  ------------ ---------------------- - - -------------------  Journal of Natural Environmental Hazards, Vol.10, Issue 27, Spring 2021 

 
being: Current State 1 and Trends: Findings of the Condition and Trends Working Group. Washington, DC: Island Press, PP: 
623-662. 
Samieea, M., Ghazavia, R., Pakparvarb, M., Valia, A.A. (2018). Mapping spatial variability of soil salinity in a coastal area 
located in an arid environment using geostatistical and correlation methods based on the satellite data, J Desert 23-2 (2018), 
pp 233-242. 
UNCCD, (1994). United Nations Convention to Combat Desertification in Countries Experiencing Serious Drought And or 
Desertification, Particularly in Africa, A/AC.241 /27, Paris. http://www.unccd.int/convention /text/pdf/conv‐eng.pdf. 
UNU. (2006). International year of deserts and desertification. United Nations University–Institute for Water, Environment 
and Health, http://inweh.unu.edu/ desert ification06/ (accessed March 15th 2014). 2006. 
Vogt, J.V., U. Safriel, G. Von Maltitz, Y. Sokona, R. Zougmore, G. Bastin, and J. Hill. (2011). Monitoring and assessment of 
land degradation and desertification: Towards new conceptual and integrated approaches, Land Degradation & Development 
DOI:10.1002/ldr.1075, 2011. 
Ward, D., Ngairorue, B. T., Kathena, J., Samuels, R., Ofran, Y. (1998). Land degradation is not a necessary outcome of 
communal pastoralism in arid Namibia, Journal of Arid Environments 40: pp 357–371, 1998 
Yong-Ling, W., Peng, G., Zhi-Liang, Z. H. U. (2010). A Spectral Index for Estimating Soil Salinity in the Yellow River 
Delta Region of China Using EO-1 Hyperion Data. Pedosphere 20(3): pp 378-388.  
Zhao, W., Wei, H., Jia, L., Daryanto, S., Zhang, X., Liu, Y. (2018): Soil erodibility and its influencing factors on the Loess 
Plateau of China: a case study in the Ansai watershed, Solid Earth, 9, pp 1507–1516, https://doi.org/10.5194/se-9-1507-2018. 




