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3- Normalized Ratio Vegetation Index 
4- Corrected Transformed Vegetation Index 
5- Ratio Vegetation Index 
6 - Thiam's Transformed Vegetation Index 
7 - Transformed Vegetation Index 
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6- Normalized Difference Vegetation Index 
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2- Atmospheric Resistant Vegetation Index 

10 
 
���C ST�� .- G��iB�- g�,p� ?��C��@

Dc,�) �
�.-RS) 
���7-�AM F��^[- �BO�� 
 (GIS (

���� g�@ 
 u^Q- ?-�0 �.I 
B���E	 ��0-E� ��=�- 10 
�


	 ��-�	 L�- ���W-.E,@  

 10 
� 10 
�;m=��� ��Z�� 10 X�VK� L�- S=�	 �;[


	 aE� 
 F^p�	 10 1M;� �0 1p,�- �
- E��0

6��
EK	?�-��0��	U ?�� ST�� �-E@ 
�-�KQ ���
 ?��

�=� ��-�	 
���C D�;� 
 E�2;� 
���CGE���� 
 G��;T 

�� ��-�	 �0 -�
	 \��� 1M
 L��B�0 10 \���-;M aE� 
 E��

 D�;� 
 E�2;� \-��	 F
�i� LBO�-� ��� X�VK� L�- �
�

6�� ��-�	 �0 1O��V	 �� GE���� ��-�	 
���C G��;=�


	.E��0  

  

8�
 � "
����  

����.�"
�� 9 �+�  

 
 ��K	���  \�B�- .- 1V3,	 1� �D�
�� L�- ��

1,	-� �� ?���B=0 �
EW d��0 .- ?-250  ��300 
��	 ?�B	

 D�� 1�� 1� .- D�0 1@ \�B�- 
]B�- 1��� 1V3,	 �� �`-


:��=� ?.�
��@ �	- ?-�0 �E� t�2� 10 h]� 
 GE�

\U �� ��� ?.�
��@ \�;0 ?��<B`- t	�� E��;0 GE���� ��

LM
�0 LM�	 \�B�- �� \�	�� G�;� 
 LM
�0 6��E�i� �

1�;�� ?-�0 ?���B=0 
 ��K	���  .E���C {�=B�- ?�-��0

�1J2�3	��;	 X[�,	 .- 
p�  �0-;� .- G�;� 1V3,	 ��-�	

 
���7-�AM F�<B=	 �0 1@ 6�- \�	�� \�B����50  1M��

 
51  
 
`�� �;[ 1V�`�32  
 1M��35  F�<B=	 �0

 
���7-�AM50  
 1M��51  
 
`�� �;[ 1V�`�32  
 1M��

35  �� �
2��� ��� 1V�`�11  ��� 
0�z ���� ?�B	;��@

 1V3,	 L�- 6W�O	 .��-� �-�` \�	��458  �0 �B	;��@

 ���� P3� .- 1V3,	 L�- b�i��- .6�- �0�	�B	1900  �B	

 1V3,	 L�- �� 1���2�� d��0 L�m���	 
 6�-4/291  
�	

 1�I�� ?�	� j�;B	 
 �B	1/14 �
	 �-�C 
B��� 1M� .E��0

{U �� 
 b;Z3	 ����� 
 \�BO0�� ����0 �;<7 �� \U ?-;�


1�;C .6�- g�T 
 ��� �\�BO	. G�;� 1V3,	 :2�z ?��

F��Z� L0 :.- E�-Alyssum linifolium �Astragalus verus �

Cichorium intybus �Eryngium barrelieri �Noaea 

3- Soil-Adjusted Vegetation Index 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html


1O��V	 \�p	- 
���0 D�;� 
 E�2;� 
���C ��-�	 �=� ��-�	 
 
J�Z[        ... G��;T                                                                                648  

 

mucronata �Scariola orientalis �Stipa 

hohenackeriana �Taeniatherum crinitum �

Tragopogon longirostris �Gundelia tournefortii �

Phlomis persica �Scariola orientalis  
Cousinia 

bachtiarica.  

 �� LM
�0 \�B���� �0-;� .- 6��E�i� 1V3,	

1,�� F�<B=	 �0 ?-51  
 1M��14  
 
`�� 
2;[ 1V�`�

32  
 1M��8  �� 
2��� ��� 1V�`�23  ���� ?�B	;��@

 
 LM
�0 \�B���� 
0�z35  
`�� {;,M ?�B	;��@

1m�M ?
� �0 ��@���10 1@ ?- �;<K	 F���i��- 1���


�`-
 �GE���C �
EW 
BW�O	 �0 6��E�i� ��-�	 .6�- GE�

2000 ��Bp� 1���2�� d��0 L�m���	 �0 �7/263  
 �B	 
�	

 1�I�� ?�	� j�;B	9/11 � �-�C 
B��� 1M� F�
�c	 ��

d�BOC �0 6��E�i� ��� 
0�z ����- �� 
 
`�� {;,M

6��iW 1V3,	 ��� .6�- 1B7�� �-EB	- ���Q �,� GE� L�-

1��� 
 g�T X[�,	 ��-�	 �	-;M �M H��E�� ��-�	 g�T

1�;C 
 G�;0 o�C-. :t	�� :2�z ?��Astragalus verus �

Anthemis nobilis �Cousinia bachtiarica�Scariola 

orientalis�Bromus danthoniae�Eryngium barrelieri 

Boiss�Gundelia tournefortii �Stipa hohenackeriana �

Taeniatherum crinitum 
 Tragopogon longirostris 

.6�-  

 �� �`-
 LM�	 6�� 
���0��;	 1V3,	 L�	;�

�B�- ��� L�	
� LM
�0 ��� .6�- LM
�0 \�B���� \

�2�0 
BJ�
 �0 ?���B=0 
 ��K	���  �0900  6�- ��Bp�

 �
EW ���� P3� .- ��� L�- b�i��-2220  ?-�-� 
 6�- �B	

 
���7-�AM F�<B=	51  
 1M��17  
 
`�� �;[ 1V�`�

32  
 1M��57  d��0 L�m���	 .6�- 
2��� ��� 1V�`�

 1V3,	 L�- �� 1���2��235  1�I�� ?�	� j�;B	 
 �B	 
�	

12 �
	 �-�C 
B��� 1M� X[�,	 .- 
p� LM
�0 ��� .E��0

\�BO0�� �0 �������1�;C .6�- �;�@ �EBJ	 ?�� :2�z ?��

 :t	�� 1V3,	 L�-Astragalus verus �Alyssum 

linifolium �Boissiera squarrosa �Cousinia 

bachtiarica �Echinops ritrodes�Euphorbia sp �Stipa 

hohenackeriana �Taeniatherum crinitum �

Acntholimon �Stipa hohenackeriana  
Tragopogon 

longirostris .6�-  

  
  

  
 :	�1 :*��<�� :1�(�� �=�>=(

"�� 
" ?
�@7 ��%�
 0�1�
�23 � (
��%�� � ��%��2�(�� AB��� � A� )��
�� AB�� � 

*�"��$� ��%��2� AB��� � ���� !
�� ��%��2� A� (�� !
�>� *��<��(�� :1� �=�>=(

"��  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html


 ��� ����	 
��
�� 
��� �����������/  ��������� / ����� 9813                                                                              649  

 

�=�>=(

"�� �+��&  

 1�W�	 
� t	�� D�
�� L�- ��c�- tW-�	

1�;��G�-� .- G��iB�- 
 
�-E�	 ?�-��0G�-;��	 ?�� ?-


	G.-E�- ?-�0 .E��01�;�� d
� .- 
���C E�2;� ?��C ?�-��0

) E� G��iB�- e��f	7 .(�� �0 �� o��- L�G�	�-��T  ���

1393 �� �=� 
>-�-G��;T �� ��-�	 
 GE���� 
 \���-;M

F^� ��J0- 10 
���2*2  1@ 
��;Q 10 ��B	15  F^�5  
���

 F^� ���  
 F^� g� 6��@�	 �0)���-;M  ���  �� \U

�=� 1V3,	 �� (
�Q- 6�M ��� GE���� 
 G��;T75  F^�

10 ��m��F^� F-.-;	�	 �� 
�Z` ?���� ��- \���-;M

1BT-E�-E� �10F��Z� � �m�450 F^�  1V3,	 1� ��

GE��@� ���0��;	 E�2;� -EB0- d
� L�- �� .67�C �-�` 


1�;��G.-E�- .- h� 
 6pO�-�� �;[ �� (�� F-��-;@) �� ?��C

 �� h]� �E� G�. L��=� 1Q�� �� 
���C D�;�20 

F^� .- EQ��- .- 
���C E�2;� 1V3,	 �� ?�� b�i��1 

1�;�� \E��p�T .- EJ0 
 E� �3` L�	. P3� ?�B��B��� ��

G�-� .E�E� L�.;� G�m���	.U �� ��-.U ?-;� �� 1�Q�W ?��

��� ��-
 L�0 
�;���C� 130-� g� ��c�- �0 
 E� tO@- �-�7-

G�-�F^� ���� �� E�2;� \-��	 �
,��=� 
 
J`-
 ?�� ��

130-� ��c�- �0 H�B���� .E� ��
U�0  ����V	 L�0 
�;���C�

G�. L��=�G.-E�- ����V	 
 GE� 
,��=� ����V	 GE� ?��C

\U �� 1@G.-E�- �� u^Q- �;0 1B7�m� F�;Q E�2;� ?��C

.E�E�  

  

  

  
 :	�2: �=�>= 8�
 &
 ���>= ��
�� � ����  ��
�� 
" (

"�����!"
�# DE� ������F � (G7�� (�� :H
�I ��) (
5  &
 �%�

�=�>= K��= � (�L��>� :H
�I ��) (

"��30  ����� �O


 
" *	�=
�� �6H�I � (�L��	� &
 �%����!"
�#  �) !"
��= "��F :H
�I ��60 

(�L��	� &
 �%�  

 

���!

���� ����)� 8&
"�� � 8&
"��  

 10 X�VK� L�- �� E�2;� 
 
���C D�;� 
���0 �;_,	

G�-� .- 
���CDc,� ?�� 6�E,2 G�-;��	 ��
�<� ?�
�.-

8  ?�-��0��;<� 8���� �025  ��� �-��T1393  .E� G��iB�-

 
� 1��M.- 
 LM�	 
 6��E�i� �G�;� X[�,	 ��
�<� L�-

�=� ��-�	 b;�G��;T 
 �=� ��-�	 
 GE���� -� G��;=�

;�
	 D� 
7-�C;�;� 1�V� .- L�,R�� .E��1:25000 

10 1J2�3	��;	 1V3,	 10 Y;0�	 6KQ 
���0 �;_,	

G�-;��	 ��
�<� 
�E,�G��iB�- ?- .- h� .6�- GE�

 6�i�@ ��V��- 10 1M;� �0 
 ��
�<� 
�E,� 6`� .- \�,��[-

 6�E,2 G�-;��	 ��
�<� 
�E,�8  ?�3T �E� t�2� 10

��� ��
�<� 
�E,��;C ��
�<� ?
� �0 
�E,� P�K<� 1

d.-��� ��,� 
 67�m� F�;Q g��B	;��-� 
 ?�iO��- ?��

G�-;��	 ��
�<� ?
� �0 10 1M;� �0 .E���C ����- �;@l	 ?-

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html


1O��V	 \�p	- 
���0 D�;� 
 E�2;� 
���C ��-�	 �=� ��-�	 
 
J�Z[        ... G��;T                                                                                650  

 

1V3,	 �� X�VK� L�- 1p,�- 1��� 
 g�T ��c�- g�TE� �

�=� ��-�	 �� 
���C E�2;� ����V	 L��J� 6�M 
 G��;T

�=� L��J� 
 G��;=�
,J	 F
�i� 
���C E�2;� \-��	 ?�-�

 ����V	 �?���B=0 
 ��K	���  \�B�- .- ��-�	 b;� 
� L�- ��

1Z��K	10 1Q�� �� 
���C E�2;� GE� ��AB	 ����V	 \-;,�

1Z��K	 ����V	 
 1BO0-
ST�� .- g� �� GE� 
���C ?��

10g� 
 1��C-EM �;[1010 g� tK	 
 tVBO	 ����V	 \-;,�

�	) ���	 b;� L�,R�� 
 (G�;� 
 6��E�i� �LM
�0 LM

�=�) ���	10 (G��;=� �=� 
 G��;Tt	�� \-;,� 
�Q- ?��


	;�� 
3T �E	 �� )1GLM ( 1��c� 
 1B7�C �_� �� 



,J	 L��J� 6�M .E� t��K� ������� .- g� �� L�0 ?�-�

\;	.U .- 
�Q- ?���;B@�7 \��� �� LSD .E� G��iB�- 

ST��?�� Ratio, CTVI, TTVI, TVI, NRVI  ?-�-�

 L�- F�<=�	 
 E��;0 E�2;� �0 
}I�0 
mBOZ�� :�-�>

ST�� 
[ 1@ �E� G�-� \��� h����-
 1��c� �
EM �� ��

��� �� \;���C� ��2��U E,�-�7�-�7- SPSS  1Z��K	 GE�

1�V� h]� .6�- D�;� 
 E�2;� ��
U�0 �E	 .- 1�Q�W ?��

tQ�W 
���C L�0 130-� .- ST�� 
 E�2;� 
 
���C ?��

:��,	 o��-�0 
���C D�;�
���C ST�� L��� 

)NRVI ( \��@ G���� .- h� 
 n-�=B�- X[�,	 g�pi� 10

 �-EJ� �0 g����BO�� 
W�[9  g� t	�� F^� ��) F^�

 tOp��30 *30 X��[ .- 
���C E�2;� ��
U�0 10 �-E`- (

�;B�� Extract  �B��7 ����- .- h� t�� L�- .E� L�m���	

3*3  1�) �-�p� ���  6������ .E� ��c�- ��;<� ?
� �0

\U L�m���	 
 6pO�-�� 1B7�C �_� �� 1V3,	 �� ?-�0 (��

h� .E�
	;�� 
3T �E	 �� h����-
 ��2��U �0 \U.- 

)GLM ( E�2;� 1O��V	 10 �-E`- L�m���	 F�O��V	 ��c�- 


6���E	 b;� 
 X[�,	 �E	 L�- �� E� 1V3,	 �� 
���C 

6�� 
J�Z[ ��-�	 
 GE���� ��-�	)10 (G��;=� \-;,�

G.-E�- ����V	 
 ����� u;3� tOp�� �� �� E�2;� GE� ?��C

10G.-E�- ��;	 ��AB	 \-;,�.E� 1B7�C �_� �� ?��C  

  

  

  

  

Q��%=  

) �
EM �� 1R��, 1) �
EM 
 (2
	 GE���	 ( ��;�

ST��?�� NRVI �TVI �CTVI �TTVI  
RATIO  �0

 E�2;�130-� 
���C D�;� 
 
,J	
2�W�� .E��-� ?�-� 1@

ST��?�� NDVI �PVI �PVI1 �PVI2 �DVI �AVI �

TSAVI1 �TSAVI2 �MSAVI2  
WDVI  130-�


,J	 L�- �m�� 
���0 10 �E��-E� \��� 
���C E�2;� �0 -� ?�-�

ST��10 E,BO�-;B� �� 
 X[�,	 
���C E�2;� ?��;C 
0;T

	 �� e�B=	 ��-�	 b;� .E,��0 1J2�3	��;	 G�
EK

ST��) �
EM 
���C ?��1 �0-�0 
,��Z� :�-�> �0 (

346/0NRVI= �347/0RVI= �346/0TVI= �

346/0CTVI= �346/0TTVI= �345/0RATIO=  


336/0PVI3= 
,J	 130-� ?��;C 1BO0-
 ��AB	 L�0 ?�-�

ST��) tVBO	 ��AB	 
 (
���C E�2;�) (
���C ?��

G�;0 L�- L��Z� :��> L�0 E, �� :���� L�E0 .E�-

ST��
,J	 130-� 1@ �� \��� 
���C E�2;� �0 -� ?�-�

G�-�
�� 
�W�7 F
�i� E�-L�-�0 �67�� \-;� ��;M


ST��
���C ?�� NRVI �TVI �CTVI �TTVI  


RATIO L��Z� :��> LB�-� �0 )530/0= 2R :��> �(

ST�� ���� .- ��I�0 
,��Z� \��� -� ��AB	 
� L�- L�0 ��

G�-�ST�� .E�-) �
EM 
���C ?��2 
,��Z� :�-�> �0 (

 �0-�0637/0NRVI= �546/0PVI= �546/0PVI1= �

637/0CTVI= �636/0TTVI= �633/0RATIO=  


554/0RVI= �546/0DVI= �548/0 MSAVI2=  


636/0TVI= 
,J	 130-� ?��;C 1BO0-
 ��AB	 L�0 ?�-�

ST��) tVBO	 ��AB	 
 (
���C D�;�) (
���C ?��

G�;0 L�- L��Z� :��> L�0 E, �� :���� L�E0 .E�-

ST��
,J	 130-� 1@ �� \��� 
���C D�;� �0 -� ?�-�

G�-�
�� 
�W�7 F
�i� E�-L�- �0 67�� \-;��;M
 

ST��
���C ?�� 637/0NRVI= �633/0RATIO= �

637/0CTVI= �636/0TTVI=  
636/0TVI=  LB�-� �0

ST�� ���� .- ��I�0 
,��Z� :��> L�0 -� ?�B�0 130-� ��

G�-� \��� ��AB	 
� L�-.E�-  

  

  

  

                                                             
1- General Linear Model 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html


 ��� ����	 
��
�� 
��� �����������/  ��������� / ����� 9813                                                                              651  

 

  

 0��B2R��+� ��ST� �� K���� Q��%= :'#�� A����I� �" U=��

� ��GV� 8�

" ����� ���� �� ����� (��  

    D�;� 
 
���C ST�� L�0 130-� 10 Y;0�	 ����V	  
,J	 P3�?�-�  

e���   ST��


���C  

 b;�c	

F�J0�	  

 L�m���	

F�J0�	  

 1M��

?�-.U  

 �-EV	

F  

R2  ST�� L�0 130-�

D�;� 
  

 t	�� ��wx�

1V3,	  

 t	�� ��wx�

���	 b;�  

 * 1V3,	 t0�VB	 �w-

���	 b;�  

1  NRVI 307/1579  307/1579  6  143/8  637/  005/0  005/0  000/0  068/0  

2  TVI 936/1583  936/1583  6  168/8  636/  005/0  005/0  000/0  068/0  

3  CTVI 936/1583  936/1583  6  168/8  637/  005/0  005/0  000/0  068/0  

4  TTVI 936/1583  936/1583  6  168/8  636/  005/0  005/0  000/0  068/0  

5  RATIO 818/1564  818/1564  6  064/8  633/  005/0  005/0  000/0  070/0  

ST�� r;<T �� :��> L��B��0 1@ �;@l	 ?��

1B�-� -� L��Z� �LM
�0 LM�	) X[�,	 ?���;B@�7 �E�-

�=� 62�W) ���	 b;� 
 (G�;� 
 6��E�i� �=� 
 G��;T

ST�� 1�� ?-�0 ��� (G��;=�?�� NRVI �RVI �TVI �

CTVI �TTVI �RATIO 
,J	 ��wx� ��
U�0 ?
� �0 -� ?�-�

ST�� L�0 130-��� 1B�-� 
���C E�2;� 
10 �E�-
���Z� �m��

:��ST�� L�0 130-� ��
U�0 .- 
��� jT 
 �;@l	 ?��

 10 1M;� �0 .6�- ���	 b;� 
 X[�,	 .- �wxB	 
���C E�2;�

) �
EM1) 
 (2ST�� 
	��� (
,J	 130-� �� .- -� ?�-�

 (LM�	 
 6��E�i� �G�;� 1V3,	 1�) 1V3,	 t	�� ��wx�

�=� 62�W 
�) ���	 6���E	 b;� t	�� 
 �=� 
 G��;T

��;=�(G  t0�VB	 �w- t0�VB	 �w- 1p�U ��W �E���@ \�����


,J	 F
�i� ���	 6���E	 b;� * 1V3,	 \��� -� ?�-�


��ST�� E, �� �\��	 L�- �� .E��?�� CTVI �

RATIO �TTVI  
TVI 
,J	 130-� �m���0 E�2;� L�0 ?�-�

ST�� 
 
 G�;� �6��E�i� 1V3,	 1� �� �� 
���C ?��


	 LM�	
2
 .E,��0 ST�� NRVI  130-� �m���0


,J	 
 G�;� �� 
���C ST�� 
 E�2;� L�0 ?���-�

ST�� �0 1O��V	 �� 6��E�i�
	 �m�� ?��E��0.  

 ����  ��
�� 
" ����� ���� � ����� A�L=��� D������

!"
�# ��� ��
�� ��  

) �
EM 10 1M;� �03�=� ��-�	 �� E�2;� ( �� G��;=�

 10 6ZO� 1V3,	 1� ���=� ��-�	
	 �B��0 G��;T .E��0

 10 ��Bp� �0 ��C;��@ :OW�0 
���C E�2;� ��
EM L�- ��

�=� X[�,	 ?-�0 
 
��
� ��7 �� g�pi� �=� 
 G��;T

1Z��K	 1V3,	 �� �� G��;=� .6�- GE� L�- o��-�0

�=� 6�O` �� LM
�0 LM�	 1V3,	 F�Z��K	 �0 G��;=�

 �-EV	46/328 ��0 ��Bp� �0 ��C;��@ -� E�2;� �-EV	 L��B

�=� 6�O` �� 6��E�i� 1V3,	 
 ��-� �-EV	 �0 G��;=�

48/223  �� .��-� -� E�2;� �-EV	 L��B�@ ��Bp� �0 ��C;��@

�=� 6�O` �-EV	 �0 6��E�i� ��� G��;T01/98  ��C;��@

 �-EV	 �0 G�;� 
 ��-� -� E�2;� L��B�@ ��Bp� �017/181 

-EV	 L��B��0 ��Bp� �0 ��C;��@�=� 6�O` �� -� E�2;� � -


	 -�-� G��;T 
 
���C D�;� :��=� L��B��0 .E��0

�@1V3,	 �� 
���C E�2;� L����=� ?G��;T ?

 1V3,	 �� 
���C E�2;� 
 D�;� L��B��0 .6�- 6��E�i�

 G��;=� �=�.6�- G�;�  

�=� X[�,	 �� ��� D�;� EQ�� L�m���	 �� G��;=�

�=� X[�,	 �0 1O��V	0 G��;T.6�- �B��  L�- o��- �0

 0��B1R��+� ��ST� �� K���� Q��%= :'#�� A�������� (�� �I� �" U=��

� ��GV� 8�

" ����� ����� ��  

    E�2;� 
 
���C ST�� L�0 130-� 10 Y;0�	 ����V	  
,J	 P3�?�-�  

e���   ST��


���C  

 b;�c	

F�J0�	  

 L�m���	

F�J0�	  

 1M��

?�-.U  

 �-EV	F  R2  ST�� L�0 130-�

E�2;� 
  

 t	�� ��wx�

1V3,	  

 b;� t	�� ��wx�

���	  

 * 1V3,	 t0�VB	 �w-

 b;����	  

1  NRVI 

 
939/6817  939/6817  6  140/6  530/  014/  003/0  000/0  560/0  

2  TVI 044/6909  044/6909  6  226/6  530/  014/  003/0  000/0  555/0  

3  CTVI  044/6909  044/6909  6  226/6  530/  014/  003/0  000/0  555/0  

4  TTVI  044/6909  044/6909  6  226/6  530/  014/  003/0  000/0  555/0  

5  RATIO  393/6565  393/6565  6  903/5  530/  016/  003/0  000/0  575/0  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html


1O��V	 \�p	- 
���0 D�;� 
 E�2;� 
���C ��-�	 �=� ��-�	 
 
J�Z[        ... G��;T                                                                                652  

 

 �0 G�;� �G��;=� �=� X[�,	 �� 1J2�3	7/29  �EQ��

 �-EV	 �0 6��E�i� 
 D�;� EQ�� L��B��098/23  �EQ��

 .6�- G�-� r�<BT- �;T 10 -� D�;� EQ�� �-EV	 L��B�@

�=� 6�O` �� �-EV	 �0 6��E�i� ��� G��;T97/10 

 �0 G�;� 1V3,	 
 6�- D�;� EQ�� L��B�@ ?-�-� �-EV	

42/19  1V3,	 �� D�;� L��B��0 ?-�-� �EQ��

�=�
	 GE���� 
 G��;T.E��0  

 ��7 :�z- E, �� 1J2�3	��;	 X[�,	 �� 
��
� ?��

GE� D��@ d;=B��1�;0 
���C E�2;� 
2
 E�-?- ��

 1J2�3	��;	 1V3,	 1� �� L�0 �� -� D��@ L��B��0

1B�-��-.E  

  

  

0��B 3 : ��
�� 
" 9 �+� W�	$� �� ����� � ���� �H
" A�L=������!"
�# �=�>= :H�F !"
��= ��� ��=
��� (

"��  
*  ���	 b;�  �=�G��;T  G��;=� �=�  

e���  ���	 ���   D�;� EQ�� L�m���	

(EQ��) 
���C ~��  

 
���C E�2;� L�m���	

(��Bp� �0 ��C;��@)  

 D�;� EQ�� L�m���	


���C ~�� (EQ��)  

 
���C E�2;� L�m���	

(��Bp� �0 ��C;��@)  

1  LM
�0 LM�	  84/12  56/162  75/26  45/328  

2  6��E�i�  97/10  98  98/23  48/223  

3  G�;�  42/19  17/181  7/29  19/282  

'#�� �=�����
 G���=X Q��%=�B�� ���� � ����� (��  

 g� 
3T 
�;���C� ��2��U 
M�� D�;� L�0 G��AB	

10ST�� 
 1BO0-
 ��AB	 \-;,� 
i�[ ?��10\-;,�  ��AB	

�� tVBO	 tOp�� tK	 X[�,	 �� ��
�<� �� 1[;0�	 ?��

1J2�3	��;	 ���0��;	 �
EM 10 1M;� �0 .67�C �-�` 
4 

ST�� 1@ �-� \��� k��B� ?��RATIO ،TTVI ،NRVI ،

CTVI ،TVI 10 
mBOZ�� :��> �0 :����794/0 �795/0 �

795/0 �795/0 �795/0 ST�� 10 6ZO� ?-�-� �m�� ?��


	 
M�� D�;� �0 Y�Z��- L��B��0.E,��0  

  

  

 0��B4 :�B
" ������
 &
 :H�F Q��%= '#�� � �B�� ���� A�� Z��!"
" �$�  (��*��+� !�+V+� (�� 8  
"25  "
"�#1393  

ST��  R R2 Std Sig 130-�  

Ratio 798/0 633/0 59/0 0,0   Y= -831/508+943/651(Ratio)-163/953(Ratio2) 

TTVI 798/0  636/0 52/0 0,0   Y=3327/98+6091/808(TTVI)-2943/97 (NDVI3) 

NRVI 798/0 637/0 52/0 0,0  Y= -49/785-126/342 (NRVI)-1034/00(NRVI3) 

CTVI 798/0  637/0 73/0 0,0 Y= -3327/98+6091/808(CTVI)- 2943/97(PVI3) 

TVI 798/0  636/0 49/0 0,0 Y=3327/98+6091/808(TVI)-2943/97 (TVI3) 

 �
EM �� 1R��, 4 
	 GE���	10 1M;� �0 E�,@ 1� 

�B	-��� :��> �
mBOZ�� :��> L��Z� 
  ��-E��B�- ?�3T

ST�� NRVI  ����V	 �0798/0  
637/0  
52/0 10\-;,� 

?-�0 ST�� L��B�0 1}-�- �E	 D�;� ��
U�0 
���C �� 


	 
]B�- 1��� ��-�	.E,��0  

'#�� �=�����
 G���=X Q��%= � ����� (������� �����  

 
���C E�2;� L�0 G��AB	 g� 
3T 
�;���C� ��2��U

 �� E�2;� L�m���	) 
,�	.5  �� �� F-��-;@10 (F^� \-;,�

ST�� 
 1BO0-
 ��AB	 
i�[ ?��10\-;,�  tVBO	 ��AB	

tOp�� tK	 �� ��
�<� �� 1[;0�	 ?��25  �-��T ���

1393  �0 .67�C �-�` 
���0��;	 1J2�3	��;	 X[�,	 ��

 �
EM 10 1M;�2� ST�� k��B� ?��CTVI ،TVI ،TTVI ،

NRVI  وRatio  
mBOZ�� :�-�> �0 :���� 10703/0 �

703/0 �703/0 �703/0 �74/0  E�2;� �0 -� Y�Z��- L��B��0

ST�� ?-�0 L��Z� :�-�> .E��-� 
���C ?��GE��@�  10

 �0-�0 :����53/0 �53/0 53/0 �53/0 �53/0 
	.E��0   

 G���� �
EM 10 1M;� �05 1� �B	-��� :��> 

�
mBOZ�� :��> L��Z� 
  ST�� ��-E��B�- ?�3TTVI  �0

 ����V	703/0  
53/0  
231/4  ST�� 
NRVI  ����V	 �0

703/0  
53/0  
234/4 10 1}-�- ?-�0 ST�� L��B�0 \-;,�


	 
]B�- 1��� ��-�	 �� 
���C E�2;� ��
U�0 �E	.E,��0  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html


 ��� ����	 
��
�� 
��� �����������/  ��������� / ����� 9813                                                                              653  

 

0��B5 :Z�" �B
" ������
 &
 :H�F Q��%= '#�� � ����� ����� A��(�� !"
" �$� *��+� !�+V+� (�� 8  \�
�� 
"25  "
"�#

1393  

ST��  R R2 Std Sig 130-�  

Ratio 703/0  53/0  245/4  0,00  Y=- 322/252 + 207/294 (Ratio)- 906/59 (Ratio2) 

TTVI 703/0  53/0 238/4 0,000  Y=- 074/201 + 743/364  (TTVI2) 

TVI 703/0 53/0 231/4 0,000  Y=- 074/201 + 743/364  (TVI2) 

NRVI 703/0  53/0 234/4 0,000 Y= 476/17- + 991/339 (NRVI)+ 204/123 (NRVI2) 

CTVI 703/0  53/0 321/4 0,000 Y=- 074/201 + 743/364  (CTVI2) 

�V�%= � ]1� (���  


��c�U.-1�;�� 
 
���0 1@ 1Q�� 
	��� .- ?�-��0


	 -� ?���. 1,��� 
 6`
 
 EZ�[ .- 6�-��0 6�- Lp�	

 ��-
 ?�B��0 F��OT 1V3,	 
���C D�;� 10 1V3,	 t@

L7 .- E,@Dc,� ?�
U
	 G��iB�- �
�.- \-�m��
�� .�;�

?���. �0 o��- 
�;���C� j0-
� L�0 1<=�	?��  
���C

\;R�� D�;� 
 E�2;� 
���C 
 G�-�?�� G�-;��	 ?-

\;R�� ST��?�� 
���C 
,BZ	 �0 Dc,��
�.- - 10 �-E`

) E��;�� \U F-���A� 
 D�;� 
���04 �21  
42 .(

ST��1�;�� L�����0��@�� .- 
���C ?�� F�Z��K	 ?��


	 ?E��0) E,��0610 1@ ( D�;� EQ�� 1Z��K	 �;_,	

 g� 
m,��Z� 6�J>
 �
���C D�;� b-;�- 
���0 �
���C

\-�
� 
[ 1V3,	
	 ��@ 10 e�B=	 ?��ST�� .E�
� ?��

 
���C10 H����-��,m�� �
3T �� ?�O@ F�;Q ?��


	 :�@�� -� ?�B	;��-� ?��E��0) E,,@41 
���0 ?-�0 .(

 1@ -� 
<T�� b;� -EB0- �� 6�- �.I 
���C D�;� X�`�

X�`� 
 L��B�0 6�� 10 
���C D�;� .- -� ��
U�0 L���


	X�`� ��
U�0 �� �	- L�- .�;�� L��J� -� E�� E�i	 ���O0 ��

c�B� 
1�;0 E�-;T D=0.  

G�-;��	 ��
�<� .- G��iB�- �0 ��
U�0 aE� �0 ?-


	 
,�	. ?���B	-���ST�� L�0 Y�Z��- 10 \-;� ?��

GE�E� 
 
���C) ��0 
� 
,�	. ?��36.(  

) 
�-.�-2006 E�2;� L�0 Y�Z��- ?
� �0 
��J2�3	 
[ (

ST�� �0 
���C �`-
�� D�;� E���@ \��0 
���C ?��

P3� GE,���� ) 6�- {��.�039
2�W�� (L�- E�2;� 1@ L�, 

 
 D�;� L�0 
mBOZ�� :��> 6�� L��� 10 
 6O��

ST��
	 ��I�0 E�2;� 10 6ZO� 
���C ?�� G��iB�- .E��0

Dc,� �-�0- .-
	 �
�.-10 E�-;� �� ��	 ?
.�0 g� \-;,�

) ���C G��iB�- 
,�	. �0�,	 6���E	 
 F��^[- E�2;�16 .(

�KQ F����� ��
�<� \��@ ��Oi� �B�0 1 �� ?-�0 
�-

G�-;��	10 
 6�- �.I ?- ��
�7- E�-;T 1�Q�W 1c�B� 6`�

 
���C E�2;� E�-;B0 1@ 
Z��,	 
���C ST�� {�=B�- �	-

10 -� �� H�Q;<T 
�-�O0 6���- .- ��� E,@ ��
U�0 
B���

62�T� �w- �� 
���C D�;� b;� 1@ 
J`-;	 
��O�- ?��

 
 �=� E,��	
	 ���A� ��-�	 ���� 6���- �}�W ��� E,@

.6�- ?���.  

ST�� .- 
T�0 X�VK� L�- �� ��
U�0 
���C ?��

) E��;�,� 1}-�- -� 
���C D�;� .- 
V�`�NDVI �PVI �

PVI1 �PVI2 �DVI �AVI �TSAVI1 �TSAVI2 �

MSAVI2  
WDVIST�� ?-�0 b;>;	 L�- E, �� ( ?��

 E,��	NDVI � 
���C D�;� t�2� 10 ?�	- �1V3,	 �@ H�BZO

) 6�- ?���32ST�� -�  1p,�- �	- �( 
@�T t�EJ� ?��

TSAVI1 �TSAVI2 �MSAVI2  1J2�3	 L�- �� \;R��

10 ��-�	 �� -� E�2;� 
 
���C D�;� L�0 130-� 
0;T

�=�G�-E� \��� GE���� 
 G��;T ��_B�- t0�`��z ?�	- E�-

 .- 
��� \-;B0 -� �	- L�- t�2� E��� .6�- \��;T �� �0

�=� 
>-�- �� y�T {��.�0 �� F
�i� 1c�B��� 
 G��;T

) 6O�-� G��;=� �=� ��-�	 �0 ��-�	 L�- y�T 
i�[13 .(

ST�� .- G��iB�- �0 1@ ?�	- \;R�� 
���C ?��RVI 

)Ratio vegetation indices10 ( 
�-���A� L�,  �w- 
0;T


	 alW) �;�24G�-� .- G��iB�- ?-�0 .(�	 ?��G�-;� �� ?-

��M F��^[- ���-�	 
0��.�-?�
U G�-;��	 j�;� GE�


	G�	 �� 
BO��0 G��iB�- 6�- ��� 
 �-��T �6��Z���- ?��

G�	 L�- �� ��� 
�-�KQ F����� ��c�- 
 �;� ���C ��c�- ��

o-�C \�	. L�- �� \; {�;7 
 �� ��-�	 �� 12�Op� ?��

GE�� g�T 
 E,BO� �� �� .;,� 
 E�- D�;� 6�J>


6Zw 6�J>
 10 1�Z� 
��T 
���C ��
�<� �� GE�

G�-;��	L�-.- .6�- ?- �0 ?.�
��@ 
>-�- 
���0 �� 
�

G�-;��	 ��
�<� .- G��iB�- ?-�0 1V3,	 �� 
�-�. ��;V� �?-

 ?�
�> 
 �.I ��� \U FI;<K	 6�@ ��. u;3� 
���0

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html


1O��V	 \�p	- 
���0 D�;� 
 E�2;� 
���C ��-�	 �=� ��-�	 
 
J�Z[        ... G��;T                                                                                654  

 

��	 .6�-G�-;��	 ��
�<� .- G��iB�- tp�	 L��� ?- ��

 
,�	. ��B,@ Y�V� 10 .��� 
,�	. X�`� F-���A� 
���0


	 X�`� ���O0 H��E�� 1@ 
,�	. Y�V� 6�-��0 �� -l2 .E��0

 �0GPS 
	 ��c�-
	 1�Q;� ���C 6`� �0 ��@ L�- 1@ �;�

.�;� ��c�- t��  

 
	��� �� �67�C ��c�- 1@ 
�����2��U 10 1M;� �0

ST�� 1� 
 D�;� L�0 ��1V3,	 
 LM�	  
 G�;�

130-� 6��E�i� 
,J	 
@�W b;>;	 L�- 
 ��-� �;M
 ?�-�

 1V3,	 1� L�- L�0 
���C D�;� 6�J>
 1@ 6�- \U .-

 ��17 
,J	 a^BT- ?-�-� ST�� L�,R�� .6�- ?�-�

�=�) ��-�	 62�W 
� 
���C D�;� L�0 �=� 
 G��;T


,J	 130-� (G��;=�
	 \��� 1@ ��-� �;M
 ?�-� E��

�C D�;��1V3,	 
� �=�1V3,	 �0 G��;T  G��;=� �=�

\��� .6�- F
�iB	ST�� .- 
T�0 E� 1_W^	 1@ �;[ ��

 t|	NDVI 130-� 
,J	 -��. E,B�-E� 
���C D�;� �0 ?�-�

NDVI ) 6O�� g�T X[�,	 ?-�0 
Z��,	 ST��22 �(

ST�� .- �m�� 
T�0 �	- ��130-� 
,J	 D�;� �0 ?�-�

 
���C ST�� k,� �-� \��� k��B� .E���@ �-�`�0NRVI �

CTVI �RATIO �TTVI  
TVI  L��Z� :��> L��B��0 �0

10) :����637/R Squared =) �(637/R Squared = �(

)633/R Squared =) �(636/R Squared =) 
 (636/R 

Squared =:��,	 (ST�� L����� D�;� 
���0 ?-�0 �� 

G�;0 X[�,	 L�-ST�� L�- 
	��� �� �	- E�- 1� L�0 ��

�=� 62�W 
� 
 GE� 1J2�3	 1V3,	�=� 
 G��;T G��;=�

\��� .��-E� �;M
 
�0�VB	 ��wx�
	 ��_B�- 1@ �;[ �0 
 �
�

G�-� o��- 10 X[�,	 L�- 
�-�KQ ?�-��0��	U .- 1@ 
���

�=� X[�,	 
���C D�;� E	U 6�� .- �B��0 G��;=�

�=� X[�,	 X[�,	 �� E�2;� L�,R�� 
 �;0 G��;T

�=�) �
EM �� 1R��,  .6�- �B��0 G��;=�3 GE���	 (

�=� X[�,	 �� D�;� EQ�� L�m���	 E� �� G��;=�

�=� X[�,	 �0 1O��V	 L�- o��- �0 .6�- �B��0 G��;T

 1V3,	 �� �� 
 G��;=� �=� 6�O` �� �� G�;� 1J2�3	

�=�B��0 GE���� 
 G��;T 
 ��-� -� D�;� EQ�� L��

�=� 6�O` �� �� 6��E�i� 6�O` �� �� 
 G��;T

�=��@ G��;=� D�;� .��-� -� D�;� EQ�� �-EV	 L���

1�;0 \����C D��@ 
�M;� t0�` .�[ 10 1V3,	 1� �� �� ?-

.6�- 1B7��  

.- �c�U  \;C 
���C 1�;C 1@Astragalus verus 

10
	 1V3,	 1� �� :2�z 1�;C \-;,� 1�;C L�- ���W- �E��0


	 E�� �@ 
 
q30 ���O0 ���O0 \�	. �lC ���BO	 
 E��0

L�-.- .E0�� �-�VB�- �Ec	 E�-;B0 �� 6�- ?���. D��@ 
�

1�;0 \����C E�E� ���� 10 6ZO� ��� X[�,	 L�- �� ?-

��7 L�,  E,  �� 6�- 1�M;� t0�` �m�� 
��
� ?��

��7 ���� �� 
�-���A���� 
��
� ?�� 
	 GE���	 L�- .���C

 
V[�,	 L�,  �Ec	 ���W- 1@ 6�- 6�J`-
 L�- ?��;C �	-

G� 
[ 1@1B7�� t	�p� ��� �-�� �� :��=� F�;Q �� �E�-

6`�[ ���O0 ?�	-.6�- ���7 L�-�0�,0 
,J	 F
�i� �;M
 �-�

 10 
J�Z[ ?�	- E�2;� t�O��B� ��K2.- e�B=	 X[�,	 L�0


	 �_�6�lC �;M
�0 
2
 E��  .- D�030  .- ���

�=� 1@ 1J2�3	��;	 ��-�	 ?.�����G��;T L�- �� E�-

 -� �	- L�- t�2� .6�- ��_B�- .- �
� ?�
EW �� X[�,	


	:��=� X[�,	 
J�Z[ ���W- �@ ���O0 6��� \-;� GE�

 .- ��-�7 ���O0 1@ 6O�-� 
���`- 6=� j�-�� L�,  ��


	 XVK� �	 ��_B�-y�T 1@ �C- H�Q;<T E0��  �� � ���

) E��0 GE� 
�-���A�38 
 E�2;� F-���A� t�2� L��� 10 .(

�=� ��-�	 L�0 
���C D�;� G��;=� �=� 
 G��;T

 �
EM)3
�� ( �� 
]B�- 1��� 1V3,	 L�- �� \�	. �lC �z�

?��W- 10 1�Q;� L�-�0�,0 �6�- 1�M;� t0�` ?���. ?�
EW 

 
W^Q- ?��E,�-�7 ����- X��[ .- 
V[�,	 L�,  
���W- 


1�M;� ?�
EW �� X[�,	 L�- ��` �0 \�	���
	 ��l�.�;�  

1c�B� \-;,� 10
	 
�@ ?��C�;�� \-;,� \-;� 1@ 

Dc,� .- ST�� 
 �
�10 
���C ?��
	 
0;T E�2;� E,�-;�

 �=� 
J�Z[ ��-�	 
 GE���� ��-�	 �� -� 
���C D�;� 


10 G��;=� 
V�`� H�BZO� ��
U�0 
 G�-� �-�` 
0��.�- ��;	 
0;T

10) 
���C D�;� 
 E�2;� .- -� ST�� 1���
NRVI �� (

���<� ?-�0 �	 ���BT- L�,  6���E	 
 D��� 
 ?��C

1Q��t�2� L��� 10 .�.�� ��-�7 -� 
��� 
	 1�Q;� .- �;�

ST��Dc,� ?�� 
 
>-�- L�,  D��� ?-�0 ?�
�.-

��-�710 
J�-�	 L�,  F�	EV	 ?�
U E,��0 L��=� 
B���

\U E�2;� F-���A� D��� 
 ���W- �� 
 .�;� 1B7�C ��@ 10 ��

 ST�� 1@ �-� \��� k��B� �B�-� L�- ��NRVI  10 6ZO�

ST�� ���� X�VK� L�- �� 1J2�3	 ��;	 ?��X�`� ��
U�0 ��

:��=� ��-�	 
���C D�;� .- -� ?�B�0 
 F�
�c	 �� GE�

�� 
J�Z[ ��-�	
	 �-�` �	 ���BT- �� �-;M.E��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html


 ��� ����	 
��
�� 
��� �����������/  ��������� / ����� 9813                                                                              655  

 

References 

1. Akbari, M., 2004. Evaluation and classification of desertification using RS and GIS techniques in the dry 

area of northern Isfahan. Master's thesis, Isfahan University of Technology. 

2. Ariapour, A., H. R. Mehrabi & A. Dehpahlavan, 2016. Effects of range reclamation projects on forage 

production, condition and trend in Khezel rangeladns, Nahvand region. Rangeland, 10:1-10. 

3. Agon, V & S.M. Bhamare., 2012. Change detection of vegetation cover Using Remote Sensing and GIS. 

Journal of research and development, 2: 1-12. 

4. Arzani, H., 2006. Investigating the effect of manangement on changes and characteristics of rangeland health 

and indicators that is it. Iranian Journal of Rangeland and desert Research, 13(2): 145-161. 

5. Arzani, H & M. Abedi., 2006. Effect of management on changes and characteristics of rangeland health and 

its determinants. Journal of Research in Rangeland and Desert of Iran, 13(2): 161-145. 

6. Bareta, F., J.G. Cleversb & M.D.Stevenc, 1995. The Robustness of Canopy Gap Fraction Estimates from 

Red and Near-infrared Reflectances: A Comparison of Approaches, Remote Sensing of Environment 54(2): 

141-151. 

7. Bonham, C.D., 2013. Measurements for Terrestrial Vegetation. A John Wiley & Sons, Ltd., Publication. 

8. Bridge, B.J., 1983. Improvement in soil structure resulting from sown pastures on degraded areas in the dry 

savanna woodlands of northern Australia Australian Journal of Soil Research, 21(1): 83-90. 

9. Calera, A., C. Martinez & J. Melia, 2001. “A Procedure for Obtaining Green Plant Cover: Relation to NDVI 

in a Case Study for Barley”, International Journal of Remote Sensing, 22(17): 3357–3362. 

10. Cohen, W.B., T.K. Maiersperger, S.T. Gower & D.P.Turner, 2003. An Improved Strategy for Regression of 

Biophysical Variables and Landsat ETM+ Data, Remote Sensing of Environment, 84: 561–571. 

11. Di Bella, C., R. Faivre, F. Ruget & B. Seguin, 2005. Using VEGETATION satellite data and the crop 

modelSTICS-Prairie to estimate pasture production at the national level in France. Physics and Chemistry of 

the Earth, 30: 3-9. 

12. Diouf, A. & E.F. Lambin., 2001. Monitoring land-cover changes in semi-arid regions: remote sensing data 

and field observations in the Ferlo, Senegal.Journal of Arid Environments, 48: 129–148. 

13. Dunjó, G., G. Pardini & M. Gispert. 2003. Land use change effects on abandoned terraced soils in a 

Mediterranean catchment, NE Spain. Catena.  

14. Drysdale, G & G. Metternicht., 2003. Remote sensing for Site – Specific Management: Evaluaton the 

potential of digital multi – spectral imagery for monitoring crop variability and weeds within paddochs. 14th 

International Farm Management Congress, Western Australia, Burswood Convention Centre, Perth. 

15. Ebrahimi, A., B. Bossuyt & M. Hoffmann, 2007. Effects of species aggregation, habitat and season on the 

accuracy of double sampling to measure herbage mass in a lowland grassland ecosystem. Grass and Forage 

Science, 63:79–85. 

16. Flombaum, P. & O. E. Sala., 2007. A non-destructive and rapid method to estimate biomass and aboveground 

net primary production in arid environments. Journal of Arid Environments, 69: 352–358. 

17. Jabari, S., S. J. Khajedin, R. Jafari & S. Soltani, 2016. Application of AWIFS digital data to determine 

vegetation cover (Case Study: Semirom-Isfahan). Rangeland, 9:333-342. 

18. Ji, L., B.K. Wylie, D. R. Nossov, B. Peterson, M.P. Waldrop, J.W. McFarland, J. Rover & T.N. 

Hollingsworth, 2012. Estimating aboveground biomass in interior Alaska with Landsat data and field 

measurements. International Journal of Applied Earth Observation and Geoinformation, 18:451-461. 

19. Hadian, F., R. Jaffari, H. Bashari & S. Soltani, 2012. Evaluation of diferent groups of vegetation idices in the 

study of rangelands aggregation. Rangeland 5:420-425. 

20. Huete.A., 2004. Remote Sensing for Natural Resources Management and Enviromental Monitoring: Manual 

of remote sensing3 ed., Vol. 4. Univercity of Arizona. 

21. Hyung Kim, D., J.O. Sexton, P. Noojipady, C. Huang, A. Anand & S. Channan. 2014. Global, Landsat-based 

forest-cover change from 1990 to 2000. Remote sensing of environment, 155: 178–193. 

22. Khajodin, J. & S. Poormanafi., 2007. Determin the level of grassland maginal landings using IRS (Cass 

Isfahan). Journal of Science and Technology of Agriculture and Ntural Resouerces, 1: 513-527. 

23. Kaufman, Y. J. & D. Tanre., 1996. Strategy for Direct and Inderect Methods for Correcting the aerosol effect 

on remote sensing: From AVHRR Remote Sensing of Environment, 55:65-79. 

24. Khavanin zade, A., 1999. Estimated vegetation cover using Landsat TM satellite (Case Neyriz Yazd). Master 

thesis, Isfahan University of Technology, Isfahan, I.R. Iran. 

25. Koomen, E., J. Stillwell, A. Bakema & H. J. Scholten, 2007.Modelling land-use change; progress and 

applications. Geojournal library Dordrecht: Springer 90. 

26. Lillesand, TM., RW. Kiefer & JW. Chipman. 2007. Remote Sensing & Image Interpretation. 

27. Ludwig, D., D. Tongway & D. Freudenberger, 2000. A scaling rule for landscape patches and how it applies 

to conserving soil resources in savannas Ecosystems, 3:84-97. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html


1O��V	 \�p	- 
���0 D�;� 
 E�2;� 
���C ��-�	 �=� ��-�	 
 
J�Z[        ... G��;T                                                                                656  

 

28. Lyon, J. G., D. Yuan, R. S. Lunetta & C. D. Elvidge, 1998. A Change Detection Experiment Using Vegetation 

Indices. Photogrammetric Engineering and Remote Sensing, 64:143-150. 

29. Mahdavi, A., H. Fathizade & SH. Shatai. 2015. Evaluation and Analysis of Various Methods of Detection of 

Land Use Change in Vegetation (Case Study: Protected Forest Trees of Ilam Province). 

30. Matsushita, B., Y. Wei, C. Jin, O. Yuyichi & Q. Guoyn, 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. www.mdpi.org/sensors. 

31. Mesdaghi, M., 2004. Range Management in Iran. Astan Ghods Razavi Press,Iran, Mashhad. 

32. Moghadam, M. 1999. Rangeland and Range management. Tehran University. 

33. Mokhtari, A., S Safiznia, H. Ahmadi, S.J. Khajeuddin & F.A. Hornama, 2000. Remote sensing application 

in preparation of information layers for land use and land cover in MPSIAC soil erosion model. Journal of 

Research and Development, 46: 87-82. 

34. Mutanga, O. & AK. Skidmore., 2004. Narrow band vegetation indices overcome the saturation problem in 

biomass estimation. Int J Remote Sens.  

35. Pettorelli, N., O. Vik, A. Mysterud, J.M. Gaillard, C.J. Tucker & N.C. Stenseth. 2005. Using the satellite–

derived NDVI to assess ecological responses to environmental change.J.Trends in ecology and evolution, 

9(20):34-45. 

36. Pordel, F., A. Ebrahimi & Z. Azizi, 2017. Evaluating spatio-temporal phytomass changes using vegetation 

index derived from Landsat 8 (Case study: Mrajan rangeland, Boroujen). Rangeland, 11(2): 166-178. 

37. Porter, T.F., C. Chen, J.H. Long & R. L. Lawrence, 2014. Estimating biomass on CRP pastureland: A 

comparison of remote sensing techniques. Biomas and bioenergy, 66:268-274. 

38. Raiesi, F. & S. Salek-Gilani., 2018. The potential activity of soil extracellular enzymes as an indicator for 

ecological restoration of rangeland soils after agricultural abandonment. Appl Soil Ecol, 12:1-23. 

39. Safayean, N., A. Heshmatpour & S. Freedom. 2001. Effect of grazing intensity on water permeability in 

rangeland soil. Proceedings of the second national congress of rangeland and rangelands. P. 551-558. 

40. Tongway, DJ and NL Hindley 2004. Landscape Function Analysis: a system for monitoring rangeland 

function. African Journal of Range and Forest Science, 21: 445-455. 

41. Wylie, B. K., D. Meyer., L. Tieszen & S. Mannel. 2002. “Satellite Mapping of Surface Biophysical 

Parameters at the Biome Scale over the North American Grasslands: A Case Study ”, Remote Sensing of 

Environment,  79(2-3): 266-278. 

42. Yang, J., P.J. Weisberg & N.A. Bristow, 2012. Landsat remote sensing approaches for monitoring long-term 

tree cover dynamics in semi-arid woodlands: Comparison of vegetation indices and spectral mixture analysis. 

Remote sensing of environment, 119: 62–71. 

43. Yeganeh, H., S.J. Khajeddin & A.R. Soffianian, 2008. Evaluating the Potentials of Spectral Indices of the 

MODIS in Estimating the Plant Production in Semirom Pastures. Rangeland, 2: 63-77. 

44. Zha, Y., J. J. Gao, S. Ni, Y. Liuc, J. Jianga & Y. Wei, 2003. “A Spectral Reflectance-Based Approach to 

Quantification of Grassland Cover from Landsat TM Imagery”, Remote Sensing of Environment, 87(1): 371-

375. 

45. Zhu, X. & D. Liu., 2015. Improving forest aboveground biomass estimation using seasonal Landsat NDVI 

timeseries.ISPRS Journal of Photogrammetry and Remote Sensing, 102: 222–231. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
10

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

08
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.10.7
https://rangelandsrm.ir/article-1-825-en.html
http://www.tcpdf.org

