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 �� (12� � ���� (3 )� 7�18��    9�3�: ;��  (�����%�<6=���� >�2��� � ������   �78�7�78�7 G�* �� >�? @*� �� c?�  * ) �� �
� @��O�6M" @��1×1  �LJ�_�  *8� ��_	� D� .(@���8��E%" ]��7�| c����� \�f  ��
�B� I�E �� ��GPS  ������ �N * ���-� �.%" ;Mw ��A�� @��� )�`7C V��L� � c�����
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?����"� �%7%" ��!*� )�`����DC �� �6�A�� �. �78�7 ����7� D� a� V�`7��� .)�`����DC �� ��EC � Hp  \�� �!�	"� � ��_! � \�� �� >�?0-30 ��7�! @��� )D�%7�.%� �O ;Mw � @��O  ���7�78�7 h��7 W	E���� *  @*� �  g���GIS  D� ) �,�!� �� h��7 �7�6� ��D8� ab! .%" ��H�A7�*8� [?�" )Morans(  V�� i8�_� *�%�� .%� �O �!*�� �� �
� ue��E ;�:f *  h��7 W	E��� �E ;!� �7��D [?�".%"�� *� 8�7 �"8? ��D8� �O� �� @�WB�)%"  ;J�= %"�� ;:�7 �M!�	�. 8Z � �� h��7 W	E��� @8`J� D� ) �,�!) �  A7�*8� �7�6� [?�"�"8? %= D� W�� �E ���� �� @� WB�)%" .%7%" �T= � )%" V��L� .%	�:� " T?� ����
� )% %7 8� �!%	� � @���8� �* .@�,:��� �����
� @�*�  �E���7 �� ���	E D� a� ����O8�8� @��25000/1  ��~ %�� ��f ) �,�!�  *8� ���
�B� .%	���O *�&8� �� ;���_� V�� �%� �� g���"  �L�MN g���*8�E ���� � ��)��� ��_	�  *8� \����. V�	o�� ���& � ]�O �� ]�O  8� C @��� ��MN@%	� �%" ��������D .��H� ;"  ��_	�  ����D*� @��� *8ET� �%� ������D�� i�B�7� � �O.%     ���������%�� �=��?: ���! � ��@-�+�.�A ��%  ]�7 * *�A�� ERDAS[?�" .W"8� @�� � @*8" .����O �,J��) ��-� @��PCA) �,�N ����7� � (Tasseled cap �� ( ) �6����O �%� I� �*8-gmd(  *��f 8�DC  *8� � )%" ��?�! .%	���O [?�"W"8� [?�" c��" )%"  ���� @�� ����O )NDVI .(4 ) @*8" [?�",SI1,SI2,SI3,NDSI( .3 �,J8� ) ��-�PCA1,2,3(  �3  �,�N ����7� [?�" )Tasseledcap1,2,3 (  8� *   8&8� g���* �� �&8� �� �E  @�HJ�%&1 .2  �3  �M!���%7%" ���l� �� .7 )*�8��� %7�� �E @�  �8��� * 17 ��A�� @��� ������ h�M�*� V��L� � @*��C c����� � 	���O *��f ) �,�!�  *8�  8� >�? @*8".%    'B C�1- @-�+��% C�3/�� �.�A @-�+ D=�6: �.�A C�3/�� ��%@-�+ (���	"�*) �,�N ����7� [?�" TAS1 (Brightness) (�`	�AM!) �,�N ����7� [?�" TAS2 (Greeness) (���8N*) �,�N ����7� [?�" TAS3 (Wetness)    C�'B2- @-�+���+ ��%  @-�+ D=�6: ,�- ���+ ��%@-�+ 1 @*8" [?�" (√G*×R*) SI1 (Salinity index) 2 @*8" [?�" (√G2+R2+NIR2) SI2 (Salinity index)  3 @*8" [?�" (√G2+R2) SI3 (Salinity index) )%" ����7 @*8" [?�" (R-NIR/ R+NIR) NDSI  (Normalised difference index)    C�'B3-  E+�* @-�+�%��F  @-�+ D=�6: �%��F E+�* @-�+ ����O W"8� cl�,� [?�"  (NIR-R/ NIR+R) NDVI (Normalised difference vegetation index)  
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� )*�8���.@� D� �%� �78�!�O* ) �,�!�  .%� �O@��� GD��� �%� �78�!�O* �%���  ���eN�EC ]�7 c?�  *  >�? ��_! \��*�A�� ArcGIS  �B:710,2  I� I� @�* ��17 ) �7�"8b�� �����Overlay (  |%")�`7C ) �fe� D� a�Cross.(  D� I��� �,�N �� ��� [?�" �_�7 �� ��
�B� P�!� �� �� ��%& kJ�f * ) �  .%� �O )��?� � p��B�!� �,�-8�]�7 �� c-�= @�� *�A��  @*��CSPSS .%"  *�� ) �   8� ����7 �!*�� D� a��� � ) �  �T=.��� @��  D� I��� �� >�? @*8" V�� �`�:M�� [?�"�� @��;! )*�8��� ����
� D� )%�C .%" �!*�� @� G�* D� ) �,�!� �� ab!@�� x��B�  c��" �78�!�O* G�*@�� 8�!�O* ��� .@*�M&� �� .��� � )%7����� )%7��:� �� @�* ) � �� ����� )%" �� V���H� [?�" V�� �_��* � ��   *�C�� @*8"" 8g���* V�� *  . EC h8��� �� A�J�7C �� ���`����DC�8	� ����� ��:��� (X)  � ��%7�� � [?�"�� �,�N @��;!  D� )%�C)*�8��� ����
��� @��8	� �����  c��:�(Y) *  �X7 ����O .%"   �����  *8" V�� �E  �  ��7 F���7@ >�? c-�= D� A�J�7C ���`����DC [?�" ��@��  �_��* .����
� D� )%" \���  *�   8&� @*� �	L�)D�%7� @*8" �	�! ��!� *  . )%" @��O  V��0  ��20 .;!�  �l�*� *  >�? �78�7 � @D*���E V��D \�� D� C ���N� @���!�	"� � ;"� �� >�? ��_!  |%"[?�" V�� V�� * .��  %7��5 )65/0 � (7 )75/0( ;!%	J )*�8��� F	�  )%	�	!)TM( ������V  �� �* �`�:M��  >�? �6���6J� ;��%�%	�"� . @��� V�	o�� �	�! ��!�  ��  �_? �_��* ]�O �� ]�O 8�!�O* D� ) �,�!��� ��D;!   .%�C  V��M� k��l @�*�  �_��* V��6/0   �%= �E ;!�60%  D�  �������EC �� �*W�� %7�8� W	E��� ���7 � %���7 �	��  ��_	� >�? @*8"�� .%" ��H� *8ET� �_��* D� ) �,�!� ���A )*��C��;�- @��	! RMSE � MBE �� A�7 k���� 8330789/2  �808867/0- .;!� )%" G*�AO    EC= (0.852*Band7) + (-0.368* Band5) - 22.006   C�'B 4- ��)�! ��/!� G�F (� G�F ���!�F� C'�  C'� 
 ����!�F� H=�I�'6� ���'��/!�   �� -	���'��/!�  ����!�F� H=�I�'+ ���'��/!� 

t  D !�����)1� 

 H=�I�</J	�%   H=�IK��1:   K��1: H=�I 4='1:�'+   ���'��/!� �� -�'+ ������  
  B    	           ;��w -22/006 4/94   -4/449 0 0/777b 0/604 0/585 3/61945  %7��7 0/852 0/191 1/433 4/456 0          %7��5 -0/365 0/163 -0/720 -2/239 0/30         
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 ����!�F� H=�I�'6� ���'��/!�   ����!�F� H=�I�'+ ���'��/!�  t  D !�����)1� 

 H=�I�</J	�%   H=�IK��1:  K��1: H=�I �'+ 4='1:   ���'��/!� �� -�'+ ������  
   B 

 �� -���'��/!� 	   7��O 69/33-  7/19    727/1-  093/0  0/664 0/441 0/282 2/1071907  '���1 352/0  147/0  071/2  394/1  022/0   '���2  363-  370/0  602/1-  982/0-  333/0   '���3  184/0  515/0  352/1  358/0  723/0   '���4  970/0  476/0  512/4  038/2  049/0   '���6  289/0  128/0  494/0  252/2  031/0   '���7  120/0  091/0  974/0  321/1  195/0   @-�+ ���+2  782/0-  490/0  309/6-  594/1-  120/0   ���+ @-�+�'+ C����  115/2-  51/1  367/0-  395/1-  172/0   4I�.: @-�+�%��F E+�*    43/47-  1/56  066/2-  844/0-  404/0   C�3/�� @-�+ �.�A(�/��A�)  175/0  138/0  871/0  272/1  212/0  



124     ()"*�')� ���+ ,�- �� ���./!� ... ��    4�+3- !� �'+ ������ ���+ (63� ��/M��N   *  ��!�  @*8" [?�" P*�� � ����7 @*8" [?�" )%" ) �`�:M�� V������ ;!%	J )*�8���35/0 ;��%� �� �* ( )%���� �6���6J�.;!� ��"�  >�? @�  D� a� ;f  ����D*�) @*�M&� �78�!�O* G�* .)%" �Y�*� @*��C g���*Enter ( %� �O i�B�7� �LJ�_�  *8� ��_	� @��� )R=66%( �E  �A�� )*��C @��RMSE  �MBE �� �_��* V�� @���k���� 58/2  � 66475/0  8�.    EC = -33.699 + (.352* B1) + (-.363* B2) + (.184* B3) + (.970* B4) + (.289 * B6) + (.120* B7) + (-.782* SI2) + (.175 * TasseledcapB3) + (-2.115* NDSI) + (-47.438* NDVI) )D�%7� @*8" ���E ��!� *  V�� )%" @��O0  ��40  ;!� @��*�E �� �l�*� *  >�? �78�7 �E )%" ����O x��B� @��  .;!�[?�" V�� V�� *  .�� (���8N*) �,�N ����7� [?�";!%	J )*�8��� )%	�	!) F	� TM (������V �`�:M�� )0,47( . *�  >�? �6���6J� ;��%� �� �*  ����D*� D� a�  g���* ;f �78�!�O*  D� ) �,�!� �� )%" �Y�*� h��7�DC .8 G�* !�O*�78� @*�M&� �l ���k M���V 652% ���@  ��_	�  �O i�B�7� �LJ�_�  *8��%  c6" *  C D� c-�= ����7 �E 4 ;!� )%" ) �  ��7 .�� ��� RMSE � MBE ���@ ��V �� G�*����k 3/10 � 51/0 ��.%"��   EC = 1697.205 + (5.467 * B1) + (-2.812 * B2) + (-4.968 * B3) + (-2.507 * B4) + (3.170 * B6) + (-5.120 * B7) + (3.976 * PCAB1) + (-1.896 * PCAB2) + (-7.851 * PCAB3) + (7.7 * TasseledcapB3) + (.439 * NDSI) + (87.562 * NDVI)        
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 ��/!� ���	B� ���!�F� C'�  C'� 

 ����!�F� H=�I���'��/!� �'6� 

 H=�I ����!�F��'+ ���'��/!� t 
 D !�����)1� 

 H=�I�</J	�% 

 H=�IK��1: 

 H=�IK��1:  4='1:�'+ 

 �� - ���'��/!��'+ ������ 
B 

 �� -���'��/!� 
 7��O 20/1697 94/2103  807/0 432/0 0/808a 0/652 0/392 8/668929 '���1 467/5 729/4 349/4 156/1 265/0  '���2 812/2- 167/5 558/1- 544/0- 594/0  '���3 968/4- 522/10 165/4- 472/0- 643/0  '���4 507/2- 511/4 758/1- 556/0- 586/0      '���5 170/3 284/5 251/1 600/0 557/0  '���7 120/5- 917/4 476/4- 041/1- 313/0  �T� (.2U�1 976/3 899/8 254/6 447/0 661/0  �T� (.2U�2 896/1- 365/4 381/2- 434/0- 670/0  �T� (.2U�3 851/7- 703/8 324/3- 902/0- 380/0  C�3/�� @-�+(�/��A�) �.�A 

700/7 406/12 955/1 621/0 544/0  ���+ @-�+�'+ C���� 
439/0 972/10 017/0 040/0 969/0  ���+ @-�+�'+ C���� 
562/87 456/809 297/0 108/0 915/0   )D�%7� @*8" �OA��� ��!� *  V�� )%" @��O0  ��10 ;!� �� �E .;!� )%" ;"� �� ��!� cE *  )%	E��� �*8-[?�" V�� V�� *  .��) �  @*8" [?�"SI2 ( )*�8��� ;!%	J F	�  )%	�	!)TM( ������V �`�:M�� )0,72(  �� �* . *�  >�? �6���6J� ;��%� ]�7 *  @*��C *�A��SPSS  @��� [?�" V�� g���* �!*��8�!�O* D� >�? @*8" � ���� @x��B� G�* .%" ) �,�!�  ]�O �� ]�O �� V��M� k��l518/0 %� �O i�B�7� .���A )*��C��;�- @��	! RMSE � MBE �� A�7  k����50389/2  �3549/0-  )%" G*�AO  c6" *  >�? @*8" ���7 .;!�5 .;!� )%" ) *�C    EC=-7.476+ (0.069*SI2)   
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    C�'B 7- ��F>��% ��/!� G�F (� G�F ���!�F� C'�  C'� 

���'��/!� ����!�F� H=�I �'6� 

 H=�I ����!�F��'+ ���'��/!� t 
 D !�����)1� 

 H=�I�</J	�% 

 H=�IK��1: 

K��1: H=�I �'+ 4='1: 

���'��/!� �� - �'+ ������ 

B 
 �� -���'��/!�  ;��w  476/7- 442/3  172/2- 062/0 720/0 518/0 458/0 0791793913/1  [?�" @*8")%" ����7 069/0 024/0 720/0 933/2 019/0   
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�26  )*��"1  127     4�+5-  ���+ (63�!� �'+ ��������/ ��F>��%    \��_� F���7 ��;��!  )%�C *  V��  ���!*�� � W����   [?��" � ��%7�� �� @*8�" h�M�*��,�N @�� ��!� @�� ) �,�!� .x��B� D� ����
� )*�8���@�  @*8" ����D*� @��� �� ��D � ��_	� �6�  *8� �Z�O� . *�  �`���:� �LJ�_� V6�� ;!� I� %7��  [?�" ��*  �,�N ��_	�@�  ;����  ���"�%7  .%�"�� ��� ��%7�8� *  \N�	� �`�   .%"�� %�C*�E  ���   >�? @*8���" �A�� P*�� ������!� *  ����� �8	�V��D @*8" [?�" �� C ���N� �l�*� � @D*���E @�� )%�" ����7 ��*8- *  . *�  �* �`�:M�� V���j��*  �E   @��%7�� �	���! ���!�5  �7 ���:M�� V�������� �� �* �` V�����	� .%7*�  >�? @*8��" �A�� ���8� ����7 ;��O  ��E *   .x��B� \N��	� �� ��&*  ���,�� @*8���" � ;M��:7@�� �8	�� I�7 D�.�� g�����"  � x��B� ����f�  ���,�� ;��8N* %���-*  [?����" � ��%7���,�N @�� �,��B� ��%	7�8� ������� @*8��" ��_��! � ��_	� �* x�-8� .%	���7     ���  >�? .q�:�E @ ��D �� ��� @�*�  ���%! � *8" @�� *  .%	�:� �  �� �� q�%!�H7C� �  ��D q�%! �E;!� pH. 8/5 ��  ����������f� .%"��		pH		 >�? 5/8 .%"��  8M�E �?�� D� �-�	� qE��
� %	7�� Fe, Mn, Cu  �Zn D��� ��%	E � �� %"* )��O �w� �,	� �� *�TO .V�	o�� X�z; @j�� q�%! �� ���*@�� )��O ��%- ��%7D � ��w~� !�Y8 ��  %�"* )��O  *� . )�eL�  �6	��>�?@�� ���%! �� ��W D� 20 %��-*  P* �� c�J  k��B� �7�%E�?@�� ���"�7 D� iT& @�H78� q�%��! ���*%�� �� @�* n_��! P* @�*�   �?��!�� k!�	��7 �6�A�� ��>�? V�� .%	"�� @�*�  ��



128     ()"*�')� ���+ ,�- �� ���./!� ... ��  ) 8� ��E @��T��8,7 ��� ����! �M��!�	��7 g��� � %7%	��� i����:= �� )��O %���"* @��� .%	�C ��MJ�I�7 cE @�� >�? *  �8���.%"��  ��D ;!� V6�� ���%! @�� >�? *  I�7 ;X�z *8�" @��j�� �8��� @��  ;!� 8���E �O� �@�� kJ�z Mg  ��Na  %	�:� �����f %	�"��. �� ? *  ;�!� V6�� IJ��>�*8" @��	 	H  ��D �J �M� + � )%��"		pH		 D� ���E4  V�	Z *  �E %��"��>�?��� � �E �� �%�"    �-�	� �!��!  ;����f .%	��:� @%��!��Tz� � �� *��f ��w~� ;��. ��O  �e6�� V����H� D� �6�  @*8" .���� *  @D*���E�	H� ���!�	" � ����D*� V�����	� .;!� �l�*�8" @�� @* ;���%� *  d�NAY�= @D*���E @�� ;���� �� *  .%"��   )�H� � ) ��,����!� ������!�* V��D� @��O ;����f ) � @��  )*�8����@�    ������7 ��H� *  �8Mf c��f ;f  �� ��&8� ��� �	H� 8� W���� V�� �X7  *8� @*8��" @�� . ����7 F���7   �  �E *8�" V��@ >�? c-�= D� A�J�7C ���`����DC �� [?�"@�� ��
� D� )%" \���  8&� @*� �	L� �_��* .��  *�  . %�-*  V�	o�� ��%7�� �� @*8" �A�� �`�:M��  � [?���"�,�N @��  .x��B� �&8� ���&*  �� @*8��" �  ;M�:7@�� �8	�� I�7 D�.��  g����"  ��������& � ����f� ��� .;���!� ���,�������!� *  �E �78O � �	����! @�� )*�8��� @��%7�� �� ) �! g���* �OA��� @� %7��)5  �7 (  @*8��" [?���" � )SI2 ���E � P*�� ����!� *  � ( ��8���[?���" D� @� �,�N ����7� .����7 @*8��" @��  � (���8N*) �,J������-�)PCA(  �Y�*� g���* .%��" *��f��   � V��M� k����l �A�� �� �&8��� ����!� �� @��� )%��" ��MJ� . 8� *� *8?�� �M!�	� ;f  D� �_? ��L��� V�`7����,���!� �� ������� g�����" �� ��N�	� @��� g���* V�� D� ) �� ��-8� ��!�. 8"    ������� ��� �����  
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Abstract      This study was implemented to prepare a model for soil salinity mapping using Landsat5 images in several provinces including Bushehr, Semnan, Fars, Kerman and Hormozgan. At the beginning, 50-100 samples from soil surface were taken and sent to the Laboratory. Then in order to evaluate and identify soil salinity, TM Landsat satellite images and statistical models combined with satellite`s spectral indices were used. After evaluating the accuracy of statistical models using test points, the best model for the study area was selected and the salinity maps were developed based on the regression model. The results showed a significant relationship between soil salinity and spectral index. In Fars province, NDSI salinity index had the highest correlation with soil electrical conductivity (0.35) with a regression coefficient of 66% and RMSE and MBE statistics of 2.58 and 0.66, respectively. In Kerman province, the tasseled cap three index had the highest correlation with soil electrical conductivity (0.47) with a regression method coefficient of 65%, and RMSE and MBE of 10.3 and 0.51, respectively. In Hormozgan province, the results showed high correlation with soil salinity indicators SI2 level of 72 percent. Stepwise method with R-square of 0.518 was selected for the Hormozgan province whre the RMSE and MBE were reported to be 2.5 and -0.35, respectively. Also in Semnan province, 5 and 7 bands of Landsat showed the highest correlation with soil electrical conductivity (respectively 0.65 and 0.75). By using stepwise regression, the linear relation with R-square of 0.6 was obtained, and RMSE and MBE values were reported to be 2.83 and -0.81, respectively.  
Keywords: Landsat, soil salinity prediction, spatial statistical mode, spectral indexes.  

 


