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%��
��!J 0�A� L-""� B!'8 #��"?��  ��'O� i*��� 
�\�D��� 	�! � 
���W- I"�� 
��; �i� 

���%� 
�H- %�� �	
�'?���� 0���Q`6 ETM+  Y�� �� b'��� 33� 0���Q 
`a OLI  Y�� 3�c  %�

�*���� �?
'�� 
�� ��V��SQ�� �� � 
�Q��"�� %� �� ���� 0(US Geological Survey (USGS) 

Global Visualization Viewer) 
�H- .���! 7>�� ���  0�� 	��J�� #
'P 8"�% B" +A�� I

� �� 	�!"'H- d�[� �UTM V
%�?� 15 Q�O!� �)� �(V��ca Q�O!� SQ��)� 
 (11 Q�O!� �)���Q" �� (�

 %� 	��@���FG� ����� WGS-84 �� 
 ���'��WH- �"� 
� �&%N #�W�

 �,Q�G� I� 
�H-� Y�O)� �

 Y
�A .�!  
��q��?� 
�H-� �	��@���  	�! � 
�� V��� �
 �,Q�G� I���?�.  
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 Y
�A Y
�A Y
�A Y
�A     ̀ ̀ ̀ ̀    



�����q�q�q�q�����?�?�?�?����    
�H-
�H-
�H-
�H-���� 0���Q � 0���Q � 0���Q � 0���Q �ETM+     
 
 
 
OLI    	��@����
'�	��@����
'�	��@����
'�	��@����
'�    � 
�� 
�� 
�� 
������,Q�G� I�,Q�G� I�,Q�G� I�,Q�G� I 

  باند  سال  فيرد  ريمس  سنجنده  ارهماهو
ك يقدرت تفك

  (متر)

 موجطول

  كرومتر)ي(م

  +ETM  7- لندست

163  

126  

191  

188  

35  

59  

30  

32  

2001  

  1باند 

  2باند 

  3باند 

  4باند 

 5باند 

  6باند 

  7باند 

  8باند 

30  

30  

30  

30  

30  

60  

30  

15  

515/0 – 450/0  

605/0 – 525/0  

69/0 – 63/0  

90/0 – 75/0  

75/1 – 55/1  

5/12 – 4/10  

35/2 – 09/2  

90/0 – 52/0  

  OLI  8- لندست

163  

126  

191  

188  

35  

59  

30  

32  

2014  

  1باند 

  2باند 

  3باند 

  4باند 

  5باند 

  6باند 

  7باند 

  8باند 

  9باند 

30  

30  

30  

30  

30  

60  

30  

15  

30  

451/0 – 435/0  

512/0 – 452/0  

590/0 – 533/0  

673/0 – 636/0  

879/0 – 851/0  

651/1 – 566/1  

294/2 – 107/2  

676/0 – 503/0  

384/1 – 363/1  

        

8888""""BBBB    9%���89%���89%���89%���8    
�H-
�H-
�H-
�H-��������        

��O-� 
�H-� �	�!7>� FG� \�-%�� �� �����v Q��"WH- ^_� ����! 	��"�@[O-� F�  %� 	��@��� ��

�@- 9

�! i�
�- w�Ex  X�'-&�� 
�S�� ENVI 4.8 

� ��O-� 
�H-���� Y�O)� ���@- 9

 .�� i

                                                           

surface reflectance ٢  
dark object subtraction (DOS) ٣ 
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!�
�- w��� �? 
� �E8 0�A ��" V��� ��-"	��-�I 8"T[��?  'e�[A������ y�� �� .�!� ���"- w�" 	�


'��  ^�,��O������!%
� �? �� z
S��- �� �@P %��������8 %� �� ������8 .�'! TP�h �@[O-�� 

d��� � V����8 �? %� 
���� I" Z7h ���� 
� T[����'!� .���� 9

 I� WH-"
�H- 
� 
��{ 
 �� F� �

��; *"@� ��� ��� �0�� f����� 	����?� ��� *"@� ���� �'! 	��@��� �(Chavez Jr, 1996) 
� .


�H- ��,� �(h������% ��  33�  
 3�c �� �? �� b'���� � ��
'*  �� 0�[� N�� 0R� �� 
 ������A

�% d?"+A�� I| � %� �- ���!���� 
� �G> ��e� gTP�h  	�! �'(A"�� �� .�'!�

 �
'p�� I d? 9

��� V�! +A��� �G> ��� � 
7A"���"#�,��� I}  %� ��O�c/3 8"�% 9

 %� 	��@��� �� T[�" I

'H- V��� +A���'H- �� ���~  �
�h %� 	��@��� �� 
 4  
� Y���� b���&�� 
�S�� ENVI  .0��� &�e��

 ��'O� i*��� �&�e����\�D��� 	�!
�H- %� �� ����	� 	�!  &�e�� 	���J 
9%���8�?� (P�� .���!  

  

%��
��!J%��
��!J%��
��!J%��
��!J����    L-L-L-L-""""""""Q��J 
 #��Q��J 
 #��Q��J 
 #��Q��J 
 #��""""�?S�?S�?S�?S����    %
�%
�%
�%
�����������������    0R�0R�0R�0R�        

=>�!�?� NDVI  �G��
)� 
 (EVI  �G��
)2% X��

 %� 	��@��� �� (� ����W� �����'!: 

�G��
 �                                                                                         

NIR-R
NDVI = 

NIR+R 

  

�G��
                                                                        

NIR-R
EVI = G

NIR+C1R+C2B+L 

� 
�� �X��

 INIR �R  
B -�- ��"f �"�?���� 
� FG� \�-%�� ����� V
��� S��R �S�� 
 S��R �E

�J� ����!��Q�h 
� ." ��G �"f[� 
'���� ����� �C1  
C2 ��U��� ���� WH-" 	�����8 i(,� #�
� F

�J ���� %� 	��@��� �� S��R ���� 
��  
L �,- 
'����� r�> T����!�� (Jiang et al., 2008) 0Q�h 
� .

(�� �G=2.5�C1=6.0�C2=7.5� 
 L=1 ����!�� (Huete et al., 1997) .8"T[��?� C��D���	�! 

 %� 	��@��� ��=>�!�?� EVI  
NDVI �
��� 
�!%� �" I ̀� + �-� ����!��  ��MN'O,� 8"T[��?� 

 �-N�� 9%
� ��V���	��?� � B!'8 �� i*���"?�� d����� �-����!��. =>�! TU�@- 9

�  	��@��� ��

 =>�! 
� %�\�D���	�! � 
��) �,Q�G� INDVI  
EVI%��
��!J 0�A �(� L-""� B!'8 #��"?�� 

��! 
��W� X"G� D��! 	��� 
��� ](�  X��

)1  
c.(  

                                                           
4co-register 
5 root mean square error (RMSE) 
6image to image co-registration 
7gain factor 
8 index differencing 
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�G��
 1                                                       1(NDVI)t – 2NDVI differencing = (NDVI)t  

  

�G��
 c                                                                1(EVI)t – 2EVI differencing = (EVI)t 

� 
��Q��J ��,Q�G� I"�?S� %
����� �* %� 0R��(� 0R� ����W� i���U ���8�� f<� �?�G> 
� 

O�"["�� 
 V'"["V'<< ��� 
 0��� &�e���TP�h g d?�� ���� .���! �[	����?� �* %� ^���
� i

��e"�����; V��� S�(8 I"� 
� V'�" 
 i*��� I8"T[��?� � B!'8 ��"?�� � B!'8 V
�� 
"?��  %�



� 
�H-���- �� 0���Q �"��
 f� h�"��<v Q'-"���! �. Q'-" �	����?� � 
� ^���
� �,Q�G� IM���[� 

 %� �'� 0h�
k�e�J� �� �$��?� ��
'�"%� 8 X��"T[��?� � B!'8 V
�� 
 B!'8 ��"?��  
 ���'�

O-"�H� S� �"8 I"T[��?� �"{ 
 	�"� �"
�H- %� 	��	
�'?�� ��� M���[� �� �0�� 	��� 
�� 	q� ���

 
� ��'O� i*�������� �p� � 
� 	�!� I�*��� �,Q�G�� � B!'8 ��"?��  %� .���[? d�����k�e�J� �� 

 ��'O� i*���\�D��� 	�! =>�! Y�O)� 0�A �?M���[� ����[? E;'� ,�� ��'O� �!�?� %
����� 

%'- i*��� &�O- 
� 0R�� ��,� �(h�� 
� .��'! +��'O� 9

�"�� ���H-� ���*���� 	�!<x  	��� 
���

!��'O� �- ��?�  %� �
 &��
	����?� Q'- ^���
"�-�� ^_� .��� ��d?
� ^ 
���D�<| �� �- �! ��e

�?����
�8� ��� &%N� %
����� .��'! ����W� 0R�  

  

�����������������W� 
 g�W� 
 g�W� 
 g�W� 
 g  

A
�>��?� %��
��!J� L-""� B!'8 #��"?��  %� 	��@��� ��9

�?�  TU�@-NDVI  
EVI  
�

�?
'�� 
� ��'O� i*���� ����SQ�� �V� � 
�Q��" T�! 
� ��  V���	��� 	�! ��O? .0��"� 
� I� I


�H- �T�!� 0���Q �8"B9%���8  
 	�!���	� 	�!  �? �� b'������'O� i*��� %� E �O�� B	��� 

	�! .0��  

                                                           
9 overall accuracy 
10 kappa coefficient 
11 commission and omission errors 
12 true color composition 
13stratified random sampling 
14 confusion matrix 
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 T�! T�! T�! T�!���� ̀ ̀ ̀ ̀    
�H-
�H-
�H-
�H-���� 0���Q � 0���Q � 0���Q � 0���Q �������������	�	�	�	�	�!	�!	�!	�!    �� �? 
��� �? 
��� �? 
��� �? 
�����    ���%���%���%���%����    ����������������     
 ��'O� i*��� 
 ��'O� i*��� 
 ��'O� i*��� 
 ��'O� i*��������������������?�?�?�?����    L-L-L-L-""""""""� B!'8 �� B!'8 �� B!'8 �� B!'8 �""""?�?�?�?�����    ����������������     i*��� i*��� i*��� i*���

 %� 	��@��� �� ��'O� %� 	��@��� �� ��'O� %� 	��@��� �� ��'O� %� 	��@��� �� ��'O�9

9

9

9

�?�?�?�?����     TU�@- TU�@- TU�@- TU�@-NDVI     
 
 
 
EVI        
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�
%��� [@- 
"�H� �� �����?� TP�h  	�! �"WA
� ����"��� 0� g��  0�� 	��J 9

 %�NDVI 

 9

 �� 0�[�EVI � 
�" ��'O� i*��� ����,Q�G��
'� �� .�!������IY�h��� �� %
����� R�"i��- 

Q��J"�?S� (� 0R�� �U 
�8�� f��� 0R� �- ���! ����W� �� gTP�h  	�! ��#
'P 
��J� e��" 	�

��� .�'!�� g�Q��J I" Y
�A 
� �?S1  V���	���	�! .0�� 

  
 Y
�A Y
�A Y
�A Y
�A1111 ̀ ̀ ̀ ̀    Q��JQ��JQ��JQ��J""""�?S�?S�?S�?S����    %
�%
�%
�%
�����������������    0R�0R�0R�0R�  

  منطقه نمونه
  EVIتفاضل     NDVIتفاضل 

  ب كاپايضر  )درصد( يدقت كل  ب كاپايضر  (درصد) يدقت كل

  90/0  88/93    97/0  96/97  1شماره 

  83/0  83/94  94/0  28/98  2شماره 

  77/0  51/90  99/0  56/99  3شماره 

  94/0  18/96  98/0  61/98  4شماره 

  96/0  03/98  98/0  91/98  5شماره 

  66/0  65/80  85/0  83/91  6شماره 

  76/0  82/91  96/0  79/98  7شماره 

  

����O? [@-"�H� ��Q��J �"�?S� 
��J� %
����� � 0R�"��h S�0 �-�� %��  9

NDVI  �� 0�[�

 9

EVI %��
��!J 
�� L-""� B!'8 #��"?�� � .�
���Q��J I"� V��� �?S��? ��?� ��� ��;� g

 9

 %� TP�hEVI %��
��!J 0�A� L-""� B!'8 #��"?�� � 
�" ��'O� i*��� ���T��RY'�R 

���!�� ��O- 
� ���� W� j'�- �� ��'O� i*���"G�  
\J  ���'? 
 D��](�  9

NDVI ����[� g" 
�

����� ���� .0�� 	�'O� d?��� �
���� I� 9

 gNDVI ��'O� i*��� 
� �1 (� 0R� ��)� 4:/55 

�U 
 �P
�� �8�� f55/3 
 (4 (� 0R� ��)� 5�/5a �U 
 �P
�� �8�� f5a/3Q�h 
� .�! TP�h (" ���

�������� I� 9

 gEVI ��'O� i*��� 
� �c (� 0R� ��)� �a/5: ��U 
 �P
� �8�� f5c/3 
 (4  ��)

(� 0R�� 31/5a �U 
 �P
�� �8�� f5:/3 (0�� �� .��J %� � Z�*� ���,U"]�-�I ��" �e9

�?� 

�	�! 	��� 
���  ��'O� ��G�� 
�: (� 0R� ��� a1/5� �U 
 �P
�� �8�� fa4/3 ����  9

NDVI  


(� 0R�� :4/a3 �U 
 �P
�� �8�� f::/3 ����  9

EVI � ��0� .��J 
� �?�G> ��,� �(h��� 
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O�"["�� 
 V'"["� V'"?�� �- ���! ����W� S"�?�G> 0� ����e 	�! Q��J 
�"�?S� D�- N��" 	��� =

 Y
�A) �'!c.(  
        

 Y
�A Y
�A Y
�A Y
�Acccc ̀ ̀ ̀ ̀    �?�G>�?�G>�?�G>�?�G>����    O�O�O�O�""""[[[[""""�� 
 V'�� 
 V'�� 
 V'�� 
 V'""""[[[["""" V' V' V' V'����W�����W�����W�����W�	�!	�!	�!	�!        

  طبقه  منطقه نمونه

  EVIتفاضل     NDVIتفاضل 

 يخطا

ون يسيكم

  (درصد)

 يخطا

ون يسيام

  د)(درص

 يخطا

 ونيسيكم

  )درصد(

ون يسيام يخطا

  (درصد)

  ياهيكاهش پوشش گ  1شماره 

  رييبدون تغ

  ياهيش پوشش گيافزا

00/0  

26/4  

00/0  

70/8  

00/0  

00/0  

  00/0  

76/11  

00/0  

09/26  

00/0  

00/0  

  

  

  ياهيكاهش پوشش گ  2شماره 

  رييبدون تغ

03/2  

00/0  

00/0  

34/10  

59/20  

43/1  

90/6  

83/4    

  ياهيكاهش پوشش گ  3شماره 

  رييبدون تغ

  ياهيش پوشش گيافزا

00/0  

58/0  

00/0  

76/4  

00/0  

00/0  

72/33  

00/4  

38/2  

39/17  

77/8  

38/2  

  

  

  ياهيكاهش پوشش گ  4شماره 

  رييبدون تغ

  ياهيش پوشش گيافزا

00/0  

77/3  

00/0  

00/0  

00/0  

06/5  

83/7  

06/1  

00/0  

93/0  

82/8  

27/1  

  

  

  ياهيكاهش پوشش گ  5شماره 

  رييبدون تغ

30/1  

00/0  

33/0  

60/2  

34/1  

27/2  

55/4  

66/0    

  ياهيكاهش پوشش گ  6شماره 

  رييبدون تغ

  ياهيش پوشش گيافزا

00/0  

26/15  

00/0  

76/61  

00/0  

23/5  

28/8  

56/23  

90/61  

88/9  

39/17  

47/76  

  

  

  ياهيگ كاهش پوشش  7شماره 

  رييبدون تغ

38/0  

35/4  

14/1  

49/1  

17/3  

36/24  

22/7  

94/11    

  

V�O?
'*  Y
�A 
� ��c  V���	���	�! �?�G> �0��� O�"["�� 
 V'"[" V'M���[� %����  
�

���� 9

 %� TP�h gEVI ��� 
�� 9

 �� �[NDVI ��	�!��e 0�� �� ��(� 0R� 0()� �U 
� f

 �8���8"�I�- � 
�� I 9

���!����� .� Y
�A gc  V������?�  i*��� 
���'O���  0R� ��9

�?� 

NDVI  
EVI � 0�� 	�'� �-N��"�?�G> V�S� O�"["�� 
 V'"["��� 
� V'�� ��'O� i*��� �� �[� ��

 ��O����!��� Z�* %� .� ��'O� ��G�� 
� ���:  9

 
� �? ��,U"]�-�I ����(� 0R� g� �U 
� f
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 9

 ������ TP�h �
 �8��NDVI � B!'8 B?��" ���*"?�� �
�h �
 "6:/:� � %� ��O� �P
�" V�S

,R�
� OD- VJ"�G> �� 0�� 	�% I� M���[� %����  \'[W����'!��O? ."� I� ���* �9

 I

�S��"�� B!'8 B"?�� �
�h �
 " 1/4 OD- ��O� �P
�"Q�h 
� �0�� 	�% I"L- V
��" ���* ��"" �

 B!'8�"?�� �
�h " :/�4 � �P
�"� %� ���",R�
 V�S� OD- VJ" I	�%	�!  .0����
�"�e 0() �

k�8" 9

 0R� V�'� �- INDVI  ��'O� ��G�� 
�:�G> �� ��"["% V'� B!'8 B?��" ���* 
� ��

�"?�� "���!�� � 9

 ���EVI ���
�	q �S��" ���* 
��� B!'8 B"?��� �""�G> V�S� O�"[" 
 V'

��"[" V'%���� � �
�(P� T��) �� 0�� 	��� ��e� k�8"� 0R� V�'� �- I� ��'O� ��G�� 
� 9

 I: 

���!��.  

� �� 	
$)���� �I� V��� g���?� L- #���* 
� ��"" B?�� �� 	��O?) ���S�� ��� B!'8 B"?�� �� (

 9

 %� 	��@���NDVI� 
� �"� ���'O� i*��� ���"�G> V�S� ��"["� V'"�G> %� ���� �O"[" V'

���!��� .�� f(G� I"� �����(� 0Q�h 
� �� 0�� I� 9

 �NDVI L- #���*""� %� ��O� �
 �" V�S

,R�
� VJ�? OD-" .0�� 	�% I^�)��� 
� �"L- V
��" ���* 
� ���'O� i*��� ���""� �"�"�G> V�S� 

O�"["� V'�� 9

 I"�G> %� ���� ��"[" VJ V'���!�� � ��"� ����"� %� ���"V�S ,R�
� OD-" 	�% I

� V�!� 9

 %� 	��@��� �� ���* INDVI ���!�� %� .k�e�J� �� ���*���� 'H-�� 
� ���W- I" 
� i

8 FG�"T[�<} ���!���� � � �p��Q� ��
"(P� T� ���; ��e" I�?�G>�� ��� 
�� �'A
 �g8"T[��?� 

� B!'8 %� f���"?�� 
�H- 
� r�> 
� ����!�� HD- ��"� ���* ="� 	�{ �"� �"� �� 	�� I

8"T[��?  T��� �
���%��. 

MN'O,� � B!'8 ](�D� j�'�� �'A
"?��  \�D��� �	�����8 �- d����� %�������J �h E<~ 8"By�� 

�8 
���� �
 
��� � B!'8 C��D���"?��  T������%��� ."��O? �����J �h V�S" I�����'- ��! 
�� X

W�"G� � ](�D�"�� .�!�� #
�@�� S�������� �I� ���� f[���� I"�� �e� ��
 �����J �h E���� 	q�  �?

��G��<� ,-""��� I(Jarchow et al., 2017; Zhao et al., 2018; Castillo et al., 2018; Tsai 

et al., 2018). %� � Z�*� %� ���k�e�J� �� %��
��!J 
�� L-"" #���� �U
�) E" �� ](�D� V��% 
� I

� �=>�! TU�@- 9

 0[? I�O ��
'* d?V��% L- 0Q�h 
� ��""�S�� 
 B?�� �� 	��O? ��� B" V�S

 �U
�)�p��
'� !�� �A�'�") d��,� �D� 
�� �D� 
� 
 B?�� ��G�� %�� ���S�� ��� ��!�� B

!��"������ �(d� V��� =D�� V���� I���� ��@�� �����J �h E� �@-"" i*��� V��� EL-""� ����� 

� B?�� �� 	��O?"�S" i*��� 
 "�U
�) VL-""������ �S�� �� 	��O?�� B" V
��" i*��� 
 "�U
�) V�S

                                                           

level-pixel١٥ 
threshold value ١٦ 

specific threshold-region ١٧ 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

4-
20

 ]
 

                            11 / 16

http://pec.gonbad.ac.ir/article-1-492-en.html


 1398پاييز و زمستان شماره پانزدهم،  ،دوره هفتم/ انحفاظت زيست بوم گياهنشريه 

136 

L-""������ .�
��� �'A
 "�� 
� �I%��
��!J� L-"",- �=>�! TU�@- 9

 %� 	��@��� �� #��"" �h I

O� d�� V���; �����J��@- ��(� ��!��"R� E" i*��� iL-""������ L- V
�� i*��� %�""(P� Z�? �� 

��!��� . ��
'*Y'O,� �@-" 9

 %� 	��@��� �� d? %� ](�D� #���* EV'�%J 
 �G><� ��� 
� �� �[

 &�e�� ���� �������"��.  

�8 
����� �V��� %� TP�h g� ��!7� #�,Q�G� �� �B?
q8 I
� �%"�� � B!'8 C��D���"?��  
� �

%��
��!J� L-""��! 
� VJ #���W� X"G� ��� ](�D����� �[�.� %� �e�Jk� �� ��O- 
��  i*���

� 
� ��'O�� 9

 0R� ��,Q�G� INDVI  9

 %� �-N��EVI 0�� �� ��� �7Q ���J� 9

 %� TP�h g

NDVI ����� ����� I�.0��� 
��R �[ �,Q�G� 
� ) V�
��O? 
 V'�QLun et al., 2017( ��! 
� ��� X

W�"G� [���"�� (� 0R� ��! &�e��� �U 
���� �8�� f�  9

NDVI �� -�-"f 11/a1  �P
� 


:c/3 0�� �� Q�h 
� .��J"� 
� ���(� 0R� ��,Q�G� I�  ��'O� i*��� 
�\�D���	�! �
�h 55  �P
�

�U 
��8�� f �
�h 5a/3 � 
����! I�W� X"G� 0�� �� .��J �,Q�G� 
�  V�
��O? 
 �O��� 

)Karimi et al., 2018((� 0R� �� 64/ac �U 
 �P
�� �8�� fa/3 ��! 
�� XW�"G� �"�O 

[���"�� 0�� �� Q�h 
� .��J"� i*��� 
� ��"�O[���"�� � 
��(� 0R� ��,Q�G� I�  �
�h5a 

�U 
 �P
�� �
�h �8�� f54/3 0�� �� .��J 
� ��!�W� X"G� ������������� ���,Q�G� %� TP�h g 

V�
��O? 
 #���
�� )Barakat et al., 2018( �"(� 0R� ����� 6:/56 �U 
 �P
�� f �8��56/3 

��� 
� .�!�����! I�W� X"G� ��'O� ��G�� 
� �:(� 0R� �� a1/5� �U 
 �P
�� �8�� fa4/3  
�

�� �,Q�G� I0�� ��  ���JQ�h
����  ��'O� ��G�� 
�6(� 0R� �� 65/5a �U 
 �P
�� �8�� f5:/3 

 .�! TP�hV�O?
'* � 	�?��� ���{ ��'!" ��'O� ��G�� %� �:�� 
� ��� �
�'� ���� 0R� g��  0��

 	��J� 
����� %� �-N�� B?
q8 I�� #�,Q�G� %� TP�h g� �����!�� %� .k�e�J� �� � 
����,Q�G� I  0�A

�[-"��� T� �[9

�?� 	��@���  	�! ��'O� i*��� �M���[�  
 E;'�� �7Q ����! \�D��� 0>�'��

��� 0R� V�'� �-N��� g��  0�� 	��J�W- �� 0�[�"
'� #����� ���[ T��R 
�p��� .0��  

  

��������""""�e�e�e�e����""""��������        



��� � B!'8 C��D��� 0�A �� ��� V��� ��!7� #�,Q�G� ��"?�� �%��
��!J �� L-"" �VJ #��

 ��
'*Y'O,�  %�=>�!�?� NDVI  
EVI  	��@������'!� 
� ��7Q .��
�� �,Q�G� I� ,��A� 

� 

�
���� (��R 
"� 0�%��
��!J 
� =>�! 
� I� L-"" #��� B!'8"?�� ��! 
��W� X"G�  i*��� 


.�! &�e�� ](�D�  ��
'* ��P$> ���� g��  0�� 	��J�"�-�� �����  9

 i(G�NDVI  0�A

%��
��!J� L-""� B!'8 #��"?��  ��'O� i*��� 
�\�D���	�! ��! 
��W� X"G�  ](�D����!�� .

                                                           

trial and error١٨ 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

4-
20

 ]
 

                            12 / 16

http://pec.gonbad.ac.ir/article-1-492-en.html


 كميل ركني و محمد قلي زاده 

137 

�������P'- V���W� �� �I" ������� -
'P
���� ��D��� �Z�?� B!'8 C"?��  
�%��
��!J �� 

L-""
�H- %� 	��@��� �� VJ #��� �	
�'?���� ���!�� �Z�P�p� ��! %��W� X"G�  =>�! ���G��

NDVI ������ &�e�� 0�A 9

 I� 
�� I���!�� ���;�?  9

EVI �">�� 
� S�  ��'O� i*��� %�

���� gT��RQ'�R� �8 
� .�'O� �k�
� �
���� �V�� g��  0�� 	��J� 
��(��R �B?
q8 I"��A� 0�  9

 �-N��

NDVI ��� 
� �
� 9

 �� �[EVI %��
��!J 0�A� L-""� B!'8 #��"?�� [��� i*��� 
�"�� �

�"[��� �O"��  
���������� 'H- %� 	��@��� ��� �	
�'?���� .��� V��� 0���Q  

        

+����+����+����+����        

        
Bagan, H., Yamagata, Y. 2012. Landsat analysis of urban growth: How Tokyo 

became the world's largest megacity during the last 40years. Remote Sensing of 
Environment, 127: 210-222. 

Barakat, A., Khellouk, R., El Jazouli, A., Touhami, F., Nadem, S. 2018. 
Monitoring of forest cover dynamics in eastern area of Béni-Mellal Province 
using ASTER and Sentinel-2A multispectral data. Geology. Ecology, and 
Landscapes, 3: 203-215. 

Baskan, O., Dengiz, O., Demirag, İ. T. 2017. The land productivity dynamics trend 
as a tool for land degradation assessment in a dryland ecosystem. 
Environmental monitoring and assessment, 5: 212. 

Bo-Lun, L. I., Chao-Pu, T. I., Xiao-Yuan, Y. A. N. 2017. Estimating rice paddy 
areas in China using multi-temporal cloud-free NDVI imagery based on change 
detection. Pedosphere. In Press. 

Brisco, B., Schmitt, A., Murnaghan, K., Kaya, S., Roth, A. 2013. SAR polarimetric 
change detection for flooded vegetation. International Journal of Digital Earth, 
6: 103-114. 

Castillo, D.E.G., Sanchez-Azofeifa, A., Gamon, J. A., Avendaño, M. Q. 2018. 
Integrating proximal broad-band vegetation indices and carbon fluxes to model 
gross primary productivity in a tropical dry forest. Environmental Research 
Letters, 13: 065017. 

Chavez J.R., P.S. 1996. Image-based atmospheric corrections - Revisited and 
improved. Photogrammetric Engineering and Remote Sensing, 62: 1025-1036. 

Clevers, J.G.P.W., Verhoef, W. 1993. LAI estimation by means of the WDVI: A 
sensitivity analysis with a combined PROSPECT‐SAIL model. Remote 
Sensing Reviews, 7: 43-64. 

Demir, B., Bovolo, F., Bruzzone, L. 2013. Updating land-cover maps by 
classification of image time series: A novel change-detection-driven transfer 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

4-
20

 ]
 

                            13 / 16

http://pec.gonbad.ac.ir/article-1-492-en.html


 1398پاييز و زمستان شماره پانزدهم،  ،دوره هفتم/ انحفاظت زيست بوم گياهنشريه 

138 

learning approach. IEEE Transactions on Geoscience and Remote Sensing, 51: 
300-312. 

Dronova, I., Gong, P., Wang, L. 2011. Object-based analysis and change detection 
of major wetland cover types and their classification uncertainty during the low 
water period at Poyang Lake, China. Remote Sensing of Environment, 115: 
3220-3236. 

Dutrieux, L.P., Verbesselt, J., Kooistra, L., Herold, M. 2015. Monitoring forest 
cover loss using multiple data streams, a case study of a tropical dry forest in 
Bolivia. ISPRS Journal of Photogrammetry and Remote Sensing, 107: 112-125. 

Gärtner, P., Förster, M., Kurban, A., Kleinschmit, B. 2014. Object based change 
detection of Central Asian Tugai vegetation with very high spatial resolution 
satellite imagery. International Journal of Applied Earth Observation and 
Geoinformation, 31: 110-121. 

Hansen, M.C., Roy, D.P., Lindquist, E., Adusei, B., Justice, C.O., Altstatt, A. 2008. 
A method for integrating MODIS and Landsat data for systematic monitoring of 
forest cover and change in the Congo Basin. Remote Sensing of Environment, 
112: 2495-2513. 

Hilker, T., Lyapustin, A.I., Hall, F.G., Myneni, R., Knyazikhin, Y., Wang, Y., 
Tucker, C.J., Sellers, P.J. 2015. On the measurability of change in Amazon 
vegetation from MODIS. Remote Sensing of Environment, 166: 233-242. 

Huete, A.R. 1988. A soil-adjusted vegetation index (SAVI). Remote Sensing of 
Environment 25, 295-309. 

Huete, A.R., Liu, H.Q., Batchily, K., van Leeuwen, W., 1997. A comparison of 
vegetation indices over a global set of TM images for EOS-MODIS. Remote 
Sensing of Environment, 59: 440-451. 

Jamali, S., Seaquist, J., Eklundh, L.J. 2014. Automated mapping of vegetation 
trends with polynomials using NDVI imagery over the Sahel. Remote Sensing 
of Environment, 141: 79-89. 

Jarchow, C.J., Nagler, P.L., Glenn, E.P. 2017. Greenup and evapotranspiration 
following the Minute 319 pulse flow to Mexico: An analysis using Landsat 8 
Normalized Difference Vegetation Index (NDVI) data. Ecological engineering, 
106: 776-783. 

Jiang, Z., Huete, A.R., Didan, K., Miura, T. 2008. Development of a two-band 
enhanced vegetation index without a blue band. Remote Sensing of 
Environment, 112: 3833-3845. 

Kaliraj, S., MuthuMeenakshi, S., Malar, V.K. 2012. Application of remote sensing 
in detection of forest cover changes using geo-statistical change detection 
matrices - A case study of Devanampatti Reserve Forest, Tamilnadu, India. 
Nature Environment and Pollution Technology, 11: 261-269. 

Karimi, A., Abdollahi, S., Eslamian, S., Ostad-Ali-Askari, K., Singh, V. P. 2018. 
Exponential Micro Scale of Forest’s Map by Satellite Data of Sensor OLI, Case 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

4-
20

 ]
 

                            14 / 16

http://pec.gonbad.ac.ir/article-1-492-en.html


 كميل ركني و محمد قلي زاده 

139 

Study: Forests of Golestan Province, Iran. Journal of Geography and 
Cartography, 1: 1-8. 

Kumagai, K. 2011. Verification of the analysis method for extracting the spatial 
continuity of the vegetation distribution on a regional scale. Computers, 
Environment and Urban Systems, 35: 399-407. 

Liu, H.Q., Huete, A. 1995. A feedback based modification of the NDVI to 
minimize canopy background and atmospheric noise. Geoscience and Remote 
Sensing, IEEE Transactions on, 33: 457-465. 

Lu, D., Mausel, P., Brondízio, E., Moran, E. 2004. Change detection techniques. 
International Journal of Remote Sensing, 25: 2365-2407. 

Lunetta, R.S., Knight, J.F., Ediriwickrema, J., Lyon, J. G., Worthy, L. D. 2006. 
Land-cover change detection using multi-temporal MODIS NDVI data. Remote 
sensing of environment, 105: 142-154. 

Markogianni, V., Dimitriou, E., Kalivas, D.P. 2013. Land-use and vegetation 
change detection in Plastira artificial lake catchment (Greece) by using remote-
sensing and GIS techniques. International Journal of Remote Sensing, 34: 1265-
1281. 

Marston, C.G., Aplin, P., Wilkinson, D.M., Field, R., O’Regan, H.J. 2017. 
Scrubbing Up: Multi-Scale Investigation of Woody Encroachment in a Southern 
African Savannah. Remote Sensing, 9: 419. 

Martinis, S., Plank, S., Ćwik, K. 2018. The Use of Sentinel-1 Time-Series Data to 
Improve Flood Monitoring in Arid Areas. Remote Sensing, 10: 583. 

Matsushita, B., Yang, W., Chen, J., Onda, Y., Qiu, G. 2007. Sensitivity of the 
enhanced vegetation index (EVI) and normalized difference vegetation index 
(NDVI) to topographic effects: a case study in high-density cypress forest. 
Sensors, 7: 2636-2651. 

Michishita, R., Jiang, Z., Gong, P., Xu, B. 2012. Bi-scale analysis of multitemporal 
land cover fractions for wetland vegetation mapping. ISPRS Journal of 
Photogrammetry and Remote Sensing, 72: 1-15. 

Morrison, J., Higginbottom, T., Symeonakis, E., Jones, M., Omengo, F., Walker, 
S., Cain, B. 2018. Detecting vegetation change in response to confining 
elephants in forests using MODIS time-series and BFAST. Remote Sensing, 10: 
1075. 

O’Connell, J., Connolly, J., Holden, N.M. 2014. A monitoring protocol for 
vegetation change on Irish peatland and heath. International Journal of Applied 
Earth Observation and Geoinformation, 31: 130-142. 

Qi, J., Chehbouni, A., Huete, A.R., Kerr, Y.H., Sorooshian, S. 1994. A modified 
soil adjusted vegetation index. Remote Sensing of Environment, 48: 119-126. 

Raja, R.A.A., Anand, V., Kumar, A.S., Maithani, S., Kumar, V.A. 2013. Wavelet 
Based Post Classification Change Detection Technique for Urban Growth 
Monitoring. Journal of the Indian Society of Remote Sensing, 41: 35-43. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

4-
20

 ]
 

                            15 / 16

http://pec.gonbad.ac.ir/article-1-492-en.html


 1398پاييز و زمستان شماره پانزدهم،  ،دوره هفتم/ انحفاظت زيست بوم گياهنشريه 

140 

Rouse, J.W., Haas, R.H., Schell, J.A., Deering, D.W. 1973. Monitoring vegetation 
systems in the Great Plains with ERTS (Earth Resources Technology Satellite). 
Third ERTS (Earth Resources Technology Satellite) Symposium, Greenbelt, pp. 
309-317. 

Salmon, B.P., Kleynhans, W., Van Den Bergh, F., Olivier, J.C., Grobler, T.L., 
Wessels, K.J. 2013. Land cover change detection using the internal covariance 
matrix of the extended kalman filter over multiple spectral bands. IEEE Journal 
of Selected Topics in Applied Earth Observations and Remote Sensing, 6: 
1079-1085. 

Singh, A. 1989. Digital change detection techniques using remotely-sensed data. 
International Journal of Remote Sensing, 10: 989-1003. 

Song, Y., Jin, L., Wang, H. 2018. Vegetation Changes along the Qinghai-Tibet 
Plateau Engineering Corridor Since 2000 Induced by Climate Change and 
Human Activities. Remote Sensing, 10: 95. 

Spiekermann, R., Brandt, M., Samimi, C. 2015. Woody vegetation and land cover 
changes in the Sahel of Mali (1967–2011). International Journal of Applied 
Earth Observation and Geoinformation, 34: 113-121. 

Testa, S., Soudani, K., Boschetti, L., Mondino, E. B. 2018. MODIS-derived EVI, 
NDVI and WDRVI time series to estimate phenological metrics in French 
deciduous forests. International Journal of Applied Earth Observation and 
Geoinformation, 64: 132-144. 

Tsai, Y.H., Stow, D., Chen, H. L., Lewison, R., An, L., Shi, L. 2018. Mapping 
Vegetation and Land Use Types in Fanjingshan National Nature Reserve Using 
Google Earth Engine. Remote Sensing, 10: 927. 

Volpi, M., Petropoulos, G.P., Kanevski, M. 2013. Flooding extent cartography with 
Landsat TM imagery and regularized kernel Fisher's discriminant analysis. 
Computers and Geosciences, 57: 24-31. 

Wang, L., Zhu, J., Xu, Y., Wang, Z. 2018. Urban Built-Up Area Boundary 
Extraction and Spatial-Temporal Characteristics Based on Land Surface 
Temperature Retrieval. Remote Sensing, 10: 473. 

Zhao, L., Dai, A., Dong, B. 2018. Changes in global vegetation activity and its 
driving factors during 1982–2013. Agricultural and Forest Meteorology, 249: 
198-209. 

Zhu, X., Cao, J., Dai, Y. 2011. A decision tree model for meteorological disasters 
grade evaluation of flood. Proceedings - 4th International Joint Conference on 
Computational Sciences and Optimization, 916-919. 

 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

4-
20

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            16 / 16

http://pec.gonbad.ac.ir/article-1-492-en.html
http://www.tcpdf.org

