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Abstract Article Info 

Background: Satellite images and remote sensing technology are recognized as 
efficient and modern tools for extracting information related to earth sciences, 
which make it possible to evaluate and monitor ecosystems at a lower cost than field 
methods. One of the most important methods of extracting information from 
satellite data is various image classification techniques. The present study was 
conducted in order to evaluate the capability of Classification Tree Analysis and 
Decision Forest algorithms on Sentinel 2 satellite images as well as a visual 
interpretation of Google Earth images to separate and classify plant ecological units 
in one of the semi-steppe rangelands of Chaharmahal and Bakhtiari province. 
Methodology: In order to distinguish plant ecological units (homogeneous units of 
vegetation), the visual interpretation method was first used, which included determining 
polygons on the image and then defining homogeneous areas with similar characteristics in 
order to identify the dominant type and surface cover of the land. Then, the characteristics 
of each polygon were interpreted based on the dominant species and the type of disturbances 
and a general classification was done. After separating the plant ecological units and 
separating the approximate boundaries of the units, vegetation sampling was done according 
to the peak growth time of the plant species. After determining the vegetation cover and its 
production, the average percentage of the estimated vegetation cover in each ecological unit 
was calculated. For this purpose, first, the dominant plant species of each specific unit and 
then its accompanying species were determined on the condition of having 50% or more 
coverage of the previous species. Finally, the identified plant ecological units were named 
based on the dominant species and by physiognomic and floristic methods and expressed in 
the form of descriptive statistics. In this study, in addition to the visual interpretation 
method, Classification Tree Analysis and Decision Forest algorithms were also used to 
generate a vegetation map. For this purpose, multispectral images of the MSI Sentinel 2 
sensor were used as the main processing source. In the next stage, ground control samples 
were taken randomly from each group of plant ecological units as a model for the spectral 
characteristics of the classes. Then, the samples were separated into training and 
experimental datasets, in such a way that a part was divided for classification (one-third of 
the samples) and another part was divided to estimate the accuracy of the results of the 
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mentioned classification algorithms (two-thirds of the samples). In order to extract 
information as best as possible, auxiliary layers such as digital elevation model, principal 
component analysis, and plant indices such as NDVI along with spectral data were used in 
the classification process. Then the algorithms were classified in Idrisi TerrSet software. In 
this way, maps of plant ecological units related to the studied area were obtained. In order 
to evaluate the accuracy of the classification results, the resulting maps were checked with 
the registered ground reality points. Then, the error matrix related to each method was 
generated by the software, and finally, the extracted statistics were evaluated and compared. 
Results: The results of visual interpretation showed that finally 7 types of plant ecological 
units were identified that were different in terms of structural features, including Astragalus 
verus, Bromus tomentellus, Scariola orientalis, Astragalus verus-Bromus tomentellus, 
Astragalus verus-Stipa hohenikeriana, Bromus tomentellus- Stipa hohenikeriana and Stipa 
hohenikeriana. The results obtained from the Classification Tree Analysis algorithm showed 
that the ecological unit Astragalus verus-Stipa hohenikeriana with %0.99 and the ecological 
unit Bromus tomentellus with %0.90 have the highest and lowest producer accuracy, 
respectively. While the highest user accuracy is related to the ecological unit Astragalus 
verus with %0.99 and the lowest value belongs to the ecological unit Stipa hohenikeriana 
with %0.85. On the other hand, the results of the Decision Forest algorithm indicate 
producer accuracy and user accuracy above %0.95 in all plant ecological units. So that the 
ecological unit Astragalus verus and Astragalus verus-Stipa hohenikeriana with %100 and 
the ecological unit Bromus tomentellus with %0.95 have the highest and lowest producer 
accuracy, respectively. While the highest user accuracy is related to the ecological unit 
Astragalus verus-Bromus tomentellus with %100 and the lowest value belongs to the 
ecological unit Bromus tomentellus-Stipa hohenikeriana with %0.97. The results also show 
that the overall accuracy and kappa coefficient for the Classification Tree Analysis 
algorithm is %0.94 and 0.92, respectively, and for the Decision Forest algorithm is %0.99 
and 0.97. 
Conclusion: According to the obtained results, it can be stated that the Decision Forest 
algorithm has a higher capability in using spectral information for the classification of plant 
ecological units in comparison with the Classification Tree Analysis algorithm and led to 
more accurate results. Also, the integration of the auxiliary bands obtained from the original 
images along with the raw bands can provide the most valuable information for the 
identification of plant ecological units. The results of the present research also indicate that 
if multispectral satellite images with appropriate resolution are not available, using Google 
Earth images due to their ease of access and their free availability is very suitable and 
affordable for the preparation of thematic maps such as land cover. It is economical and the 
map produced from it can be used as a ground reality. 
 

Cite this article: Mahzooni-Kachapi, S.S., P. Tahmasebi, A. Ebrahimi, M. Hassan Jouri, 2023. Evaluation of the ability 
of different algorithms and visual interpretation of Google Earth images in the separation and classification 
of plant ecological units. Journal of Rangeland, 16(4): 745-764.  

 
  © The Author(s).                                                          DOR: 20.1001.1.20080891.1401.16.4.7.5       
Publisher: Iranian Society for Range Management 

 

 

 

 

 

 

 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                             2 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


      
 

747 

 

  
 

  

 �������	 
���
� ��
���� ���� � ����� �� ��� ���� ���
�� ���� �� �� � !�"#� �
$ �%&�

�$
�� ��'�(�)� �
$%*��   

 
�+,) �-�./� 0��
1 �-
211 4��1
25� 6
�78*2  4�2�$���� ;�
<=3 4���? @ *%2/�4  

  

1 .������ 	
��
�� ����� ���� � ����� ��
�� 	 !�
�� �"#��$�%�& � �'�� 	��( ��'�� ���� "�)�� "�*�
��  �������+��,� �.    

2  .  �.�/0�  	 �0,�
  #
��
��  �������  	
��
��  �����  ����  �  �����  ��
��  	 !�
��  �"#��$�%�&  �  �'��  	��(.+��,�  ������� +
,�#  :2�



pejman.tahmasebi@nres.sku.ac.ir  
3 .#
��
��   .+��,� ������� ������� 	
��
�� ����� ���� � ����� ��
�� 	 !�
�� �"#��$�%�& � �'�� 	��(  

4 .  #
��
������� ��
�� 	��(� #�
  5�� ��67� ���& 	
��
�� �#�
.+��,� �  

 

 �(
�� 0
=B�� C%��D    

:�(
�� F�-  

 8�
� 29
:�–  ��;�<=  

  

  


G
��� H��
�  03/01/1401  

 :J����� H��
�03/09/1401  

 :K��L8 H��
�12/09/1401  

  

  

C'��:�%��) �
$    

 8��)�72 �  

2:��  ��)A#� " ��  

B�CD' EA#�  �"��(  

	����!C� "
;. 

 :M%$ � ���
1 	#��;
� �,�
D'  E�F �,�
 �  �&#
� "
;#�$�� �� #�� �� G*�7 "#�
�H � "�I��%)7�   J
�6��  

K����    2�����  2)A
�� ����  �� 
��    2���
,�#�  �  
=  G,B)0�7���2�,$; 
� �# 
;  �)C� "�L�# �� �
� �� "
;  

 ��  �!C��
7 
 B��  ��  �!, .L�# �,�'	���  ��  J
�6��  I��%)7�  "
; 	#��;
�  "
;  �"�M��!'  N�)%�  "
;

2:��  G;�<= .E7� �,�
D' " ���O
5  #�P�� 2�  M���#��A E���
Q ��
,�#�2:�� "
;  EA#� � �)A#� " ��

B�CD'  "�# �� "��(D'
  �,�	#��;
�  8��)�7 "�2    �R#� 8(�( �,�
D' "�D� ��0S' ���TC;    E�F  � M�!S'

2:���;
�( M,U�9��� "
; 5�� " ��  2C�
 �'��� �� �!, #�  "#
�)%� � .
V�#
�W +
)7� �X)7�  2)H�( J#�Y

E7� .  

K�� � ����:
$    E�F�;
�( M,U�9��� "
; 5�� M�!S'  )"
; 5��  ��C;   ��=  G�;
�((    � )��  L�# ��

��= ����' 8�
� 2�  � 	�
S)7� "�D� ��0S'+�(  J
�Y�DA 
� ��C; \�
�� N,��' ]X7 � �,�D' "�# �� 
;

  ^�' _�
 
' ��� 2�
����� 	��� `�%�' ���� �Va7 G��= � b9
c  .��= �; �(<,� ]X7  d
7� �� +�(

2
�(  b9
c "
;�  ��)S�& _�
2:�� M, � ��0S' 
;.EH�( �
*
� ��� " ��    M,U�9��� "
; 5�� M�!S' ��  ��

�;
�(    �"�
7� F  2
�C
 �
; 5�� ��,�:' ���(  �# �e�� 5 I�� +
�� 
� \�
a� �;
�( G��= �� "#����2
�  "
;

. � �
*
� �;
�(  +&  �9�' � �;
�( G��= ����' �� ]=�  G��=  Y#� ���

��  #� 	 � �#�&�� �;
�( "
;

  ]X7 � `%��  5�� �; �;
�( b9
c 2
�( � )�� �#�P�� �,� "��� . � 2�7
V� M,U�9���  5�� �; 	�� V�

2
�(  �)���  2�  K���� +&  	��C; "
;50  �  2
�(  G��= �)���  
,  �   Y#�. � ����'  +&  8�Q
    E,
�
  #�

�� 8Y
5 	 � 	��� `�%�' �;
�( M,U�9��� "
; 5��  2
�( d
7�  b9
c  �  2�  L�#    �M�)7#��H � M���
�,$�H

�

 2� � "#�g(  +
�� �S�Y�' #
�& J#�Y �.    �� �"�D� ��0S' L�# �� 	�6� 2�9
a� �,� #�M���#��A "
;  

2:��  �)A#� " ��B�CD' EA#� �  "��(�F $�
 �,�
D' #�P�� �, � . � 	�
S)7� �;
�( G��= 2�:
  �9�' E  

�S�� �W    	 �*�7MSI    8��)�72  2�.EH�( #��Q  	�
S)7� �#�� L����= ��Y�  ���� +����    �� 2�5�� #�  

2
�C
 
;����� .�)�� "  2�J
:�� �S�� J
D%�� "��9� +�����  ��  �;  ��(  	��    #� �;
�( M,U�9��� "
; 5��

��  
� �� J
��C�  �  �2��H�
D' J#�Y  E�����    . 
 �]X7  2
�C
 M�!S'	��� 2��C*� 2� 
;  � �����& "
;

2� J#�Y �, � �EH�( �
*
� ��,
��&  2:�� "��� �)C0Q" ��  M,)2
�C
 ��7(
;    ���%�    �#�&�� E�F ��,�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                             3 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


 

748 

 

  �� 8Y
5 h,
)
 EVYM���#��A2:�� "
;	 � ��i " ��  2
�C
 ��7��)(
;   
 � B�0:'  I��%)7� #�P�� 2� .

j �J
�6�� �)�� 2W�; 2,_
S'#� ���Q# . � +�TC; �!C� "
;�  2S9k� 8��V'`A
� � ��Y� "
;  �;
�( "
;

  ��P
NDVI  	���  	��C;  2�2:��   �,&�H  #�  �S��  "
; �)H�(  #��Q  	�
S)7�  �#��  " ��  .  2�  E�0
  ]X7

2:��  " ��M���#��A ��
 #� 
;  #�$H�Idrisi TerrSet  2�:
 b�'�' �, � . � �� Q�"
;   �;
�( M,U�9��� "
; 5��  

  2� K����  2�9
a� �#�� 2:a��2�. �& E7�  2:�� h,
)
 EVY ��
,�#� E�F2�:
 �" ��  K
:
 
� 8Y
5 "
;

��
 l7�' L�# �; 2� K���� "
aA ],�'
� ]X7 .EH�( #��Q �7#�� �#�� 	 � E�m ����� E��Q��  #�$H�

� �  �9�'	#
�& 20,
:� � ��
,�#� E,
�
 # . � �
*
� 	 � I��%)7� "
;  

  :N�
"-  h,
)
  ��� +
�
 "�D� ��0S' �� 8Y
5  E,
�
 #�7    M,U�9���  5�� _�
�;
�(  �(<,� �P
 �� 2�  "
;

�,
7
��   
���  J�
S)�  "#
)A
7    8�
�  2�   
 �Astragalus verus  �Bromus tomentellus  �Scariola 

orientalis  �Astragalus verus-Bromus tomentellus  �Astragalus verus-Stipa hohenikeriana  �Bromus 

tomentellus-Stipa hohenikeriana    �Stipa hohenikeriana  E7� 2� h,
)
 .2:�� M���#��A �� 	 �& E7�  " ��

  M,U�9���  5�� 2� ��� +
�
 �)A#�Astragalus verus-Stipa hohenikeriana    
�99/0    M,U�9���  5�� �  Y#�

Bromus tomentellus    
�90/0     Y#�2�b�'�'  ��,
=  �  �,�'j
� #�  . �)0;  �#��  �#  	 ���   �9�'  EQ� �,�'

�9
5	�
S)7� EQ� �,�'j
� 2�  M,U�9���  5�� 2� K���� (��#
� EQ�) 	 ���Astragalus verus    
�99/0     Y#�

��,
= �)� +& #� :� �,�'  M,U�9���  5�� 2� \��Stipa hohenikeriana    
�85/0    h,
)
 �H�� �� .E7�  Y#�

B�CD' EA#� M���#��A �� 8Y
5  "j
� ��#
� EQ� � 	 ��� �9�' EQ� ��

�� "��(95/0   ��
C' #�  Y#�

  �;
�( M,U�9��� "
; 5��E7�2� ."#��  M,U�9���  5�� 2�Astragalus verus    �Astragalus verus-Stipa 

hohenikeriana    
�100    M,U�9���  5�� �  Y#�Bromus tomentellus    
�95/0     Y#�2�b�'�'    � �,�)���

  �#�� �# 	 ���  �9�' EQ� �,�)C� �)0;�9
5 #� .  M,U�9���  5�� 2� K���� ��#
� EQ� �,�)��� 2�Astragalus 

verus-Bromus tomentellus    
�100    �   Y#�  M,U�9���   5��  2�  \��)�  +&  #� :�  �,�)C�Bromus 

tomentellus-Stipa hohenikeriana    
�97/0    � ��� EQ� 2� E7� +& �� ��
5 ���TC; h,
)
 .E7�  Y#�

2:�� M���#��A "��� 
=
� b,�O  �)A#� " �� 2�b�'�'    �����94/0    �  Y#�92/0    EA#� M���#��A "��� �

B�CD'  ����� "��(99/0   Y#�    �97/0  E7� .  

�O�"-:����  2� h,
)
 2� 2F�' 
�  	 �& E7���M���#��A 2� ��C
 +
�� +��'  B�CD' EA#�"��(   E���
Q ��

2� #� "�'j
�276� E�F �S�� J
�6�� "��(#
�  M���#��A 
� 20,
:� #� �;
�( M,U�9��� "
; 5�� " ��

2:��#��#�A�� �)A#� " ��    h,
)
 2� �*�� � 	���\�Q� � "�'.  �
c�� ���TC;  "
; 

�  2� �!C� 	 �& E7�  

��  �,�
D'  ��Y�  2�	��C;  "
; 

�  ��
A  ��L�#�
�   
��'�,�'  J
�6��  �#  "���  `�%�'    M,U�9��� "
; 5��

  �,�
D' +���
 d�)7� #� J#�Y #� 2� E7� +& �� ��
5 ���TC; �O
5 \�:V' h,
)
 .�#�& B;��H �;
�(

	#��;
� �S�� �W
;  � �7�)7� E9��7 2� 2F�' 
� R#� 8(�( �,�
D' �� 	�
S)7� �b7
�� M�!S' J# Q 
� "

+& +��� +
�,�#2�:
 2��' #� 
;� E7� 2H�Y 2� +��:� � b7
�� #
�0� ���� G��=  �

� ���O�� "
;   2�:


  +& �� 	 �  �9�'��
��'   2�+����  M,  E��Q��  �����    �#��	�
S)7�  .���( #��Q  

  

�
&"1�:  ��XT� �
�$V�  �.".d  p.  _ ���7
C��.  � ��C�;����.q.  "#�F  �1401  .M���#��A E���
Q ��
,�#�  #� R#� 8(�( �,�
D' "�D� ��0S' � N�)%� "
;

2:�� � M�!S'�;
�( M,U�9��� "
; 5�� " �� .�'�� �16 )4 :(745-764.    

  

   DOR: 20.1001.1.20080891.1401.16.4.7.5  
�P
- :+��,� "#� �'�� �C�� �C*
�              © +
( �0,�
      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                             4 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


�������	 
���
� ��
���� ���� �� �� � !�"#� �
$ ���� ���
�� ���  /...�-�./�   6��
�2$ �  

  
 

749 

 

 ��%��  

  �;
�( G��=2�  +����t�V� M,  #�  ���u'   l,���

  �;
��,�#� b���'  2
�() "�35B�� �� �(  "
;�)��#
= �,�'

	�� 
�  �#���7#��  �  J
�9
a� #� "��( �'��� N�)%� "
;

2� 2� E7�  +
�� #���  #� �  �m�  8����  ����� N�)%�  �  
,  

 �

0
�  ���u'  #
W�   	 �   �  l,���   �   ��!�C�  B)0�7���  �# 

EV'  ��m
'  #��Q  ��)  ;�23�
�
 �,���
�� .(  2�  �& �"�
7#
! 

G�=� ���� G��= J����u'  
�# �� J#
P
"
;   2W �;
�(

#�  �S��   ��  #�  2W  �  �C�   ��  #�  M,   ��  �B)0�7���  

E�C;�  2��,�$7  #��#�A��  ) E7�46  .(  ��m
' �,�  _�O��    #�

����  2��
F  �7
���;
�(  2�" 5  E7�  2�    +� �

 2:��G��= " ��  ��7
�� EA
�� ��;
�(  ��  �(<,�"
;  

  +&8Y
5  �C
)  ���6�,�  ��  .(2:��  ��  	#��C;  �# " ��

  ��
�'#�  #�$��  2�
e�  2�  �;
�(  ����F  2�9
a�  �  G��=

G;�<= #� ��7
��  J
�6�� �� 	�
S)7� � �)0,� l�V� "
;

���2�

��  #�  �)A
��  E,�, �  �  Ev
S5  �J#
P
  �"$,#

	
��,�# ��  ��
' ����� "
;) ���(24 .(  

2�CF��  J
�6��    �S�  E�F  2�9
a�    � EA
��  

G��=�;
�(  "
;  � 	�� V�  ����'   G����=  ^�'"
;  

  2��' � N�)%�G��= 2�:
  �;
�(  )  E7�32  
�  	�����  .(

B)0�7��� G,
= 2� �)�C;� 2� 2F�'  8�
 E�F ����� "
;

  �;
�( G��= 2�:
 2��' �E7� 	��� � �= #� ,
= 2�7�' 2�

2�  �  \�Q�   
�#  �7#��  �  �
��; ����F  #
)A
7  J����u'

2� �;
�(  � 2)H
, �Y
A E�C;� �'��� �),�, � #�$�� +����

2�B�CD'  "
���  ��9��  +����J#
P
  #�  "��(  ��    �  �'���

l�V�  �� w�0V� E0,� �� .���(  �,
*
&2�   ��
,�#�  ��'���  

�!,  �7
7�  ���,�'  #���  2�  #�P��  �  E,�, �  2�

�� "$,# 

�'���  2�7�' E�F #�   ,
=#�   2�:
 2��' � 	��� ����� ��
��

G��=  2��
F B�� x� ;� �� �N�)%� \�
�� �;
�(  +
7
��

  �;
�(E7�	���  �"��(  +�$H���#  ��  	#��;
�  �,�
D' �"�

E7� "��� ��� � J#
P
 E�F �# ��7
�� +
!��  �,� 2� ��
,

���  ��C
 �
*,�  � 	2� �,�
D' �,� 
' E7� 	 � bF�� +����

6��  B��  ���� M,  �;
�( G��= 2�:
 2��' E�F �'
�

)  
�� �� C�Q46( .  

2� 2� R#� 8(�( #� ��F�� �,�
D' #� +
�,�# J#�Y

  d�)7��E7�    
�  +��� �#��  B; �
,� �

!� M�!S' J# Q  ��

	#��;
� �,�
D' q�O�]!� � "�  �,��; "
;   
#��#�A�� �

B)0�7��� #
)A
7 ����' E�F B; +& J����u' 
, � 
;  #� 
;

��  ���#
�  +
��  .��   
#)27.(  2:��  ��Y�  x ;  " ��

	#��;
� �,�
D'+��� +
�
 2� "�    � �;
�(  5�� M, E�;
�

2
�( b���' ) E7� +& 	 
�
7 "
;10(�    "
��� �� 2)�g( #�

 L�# �,� .��� ��#
� "�D� ��0S'  ��  d
7�  �,
��� B)0�7 

+
0
�  2�   + ,�  �,�D'  �  +& ��� t#�    2)0���E7�  2�   B;  

�
 ���
  `�%�'  �Y
��   �,��9�  �,�D'  E7�  �   B;   2�  8��V'  

�   y
V9�  G
��  ��)�  �
�
    .�#��  2*�)
  #�+�$H���# �
�
    2�

2��'  2�:
N�)%�  "
;    G��=�O�#�  "���  E,�, �   �  

+
�
7�;�  � �)��  �7�)7�  +
7& 2�  	��� 
;   
�  +��'   M�!S'

 "j
�   8(�(  R#��  	�
S)7� "��� �# 2����   ��  �,�
D' �,�    E�F

2��'  2�:
  G��=  "
;)  E7�  	�#�&  B;��H27.(   �W�;  

��0S'  "�D�    �,�
D'#  �R#�  8(�(��  �"���   2�:
  2��'  

G��=  (;
�  �E7�  
��  L�# �,�  
��+��   �,j
� 2�,$; � 	���  

#� �#�� �� )48( .  


�  "#�
�H EH���=  	#��;
�"�  #�  2;�"
;  ���A�   #�$��

G*�7  ��  #��  	#��;
� �,�
D' �"�  2F�' 
�  2�  J# Q   M�!S' 

��'
!�  " 

�    ��

��  +
��7
��  )28  (2�+����  �,�7 �,�'  

�7�)7� 	�#    E�FI��%)7�  J
�6��  K����  2�   za7  ���� 

  2)A
������)  
44  .(M��!'  8�9� 2� #�� �� G*�7 "
;

��,�D'  �2�5

  M,  �,�
D'  gA�  #�  w�
�'  .��  #�  "#���

I��  � L����= +
!�� E,
�
 #� � +
�� M, #� N�)%� "
;

	��� �,�7 ��0S' �	 � b0� "
;.
7 #� ��A� "
;2�  #��

	��)0("�  �� #��Q 	�
S)7� �#��. 
��(  2F�' 
� "#�
�H �,� 

2� E�7� \�
�� �#�� �2�9
a� J
�6�� N��"
; � � �)�  

	 ;
��  
�,�:'   E�
m  )30( �  ��
,�#� �,

��'   �   G,
=  �'���  �# 

2)���  B)0�7���  2�9
a�  �2�,$;  
�  �#  
;  �)C�  "�  ��

L�#�
� �� "
;  �� �!C���
7  �  2*�)
 #� �!, 29$�� 2�

B�� ��  ���O�� � �

!� J
�6�� b0� "
;#�$�� �,�'"���  

2�9
a� G��=  �;
�(  �� �� C�Q��� )45.(  

�!,  B��  ��L�#  �,�'I��%)7�  "
;    ��  J
�6��

	���G*�7  "
;  ��  M��!'  �#��2:��  N�)%�  "
;  " ��

2�  �,�
D'+����  B���,�'   �,&�H   Jj�DV�   �9�' 

�,
�H��uF  E7�  )1	#��;
�  �,�
D'  _��'  
�  	��C;  .( �"�

M���#��A;  "
 2:��  ��  �S�)%� +��'  
�  b7
�)�  �" ��

�#��  2:a��  l,���  ��,�
D'  M�!S'    x� ;�  �  2�9
a�

G;�<=2)H
, 2�7�' 
; 
�  .  L����= �� ��Y� x ; 2� 
*
& ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                             5 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


 C��� 4STTT��TTT�16 C�
2P 44  41401                                                                                                          
  

 

750 

 

	#��;
� �,�
D'2�:
 2��' �"�   �&#
� � ���O�� "
;E7�  �

  w
%)
�M���#��A  2:�� b7
��  G:
 " ��2��,�$7    �,� #�

 �� 
S,� ���. ,
C
  .
7 #�  ��A� "
;M���#��A"
;   "��(�
,

2�  ����
�  E�F  	���" ��  L�#  ��"
;  
�� G2,
=    #�

  � 	��� B�� +& 
� 2� ���� 	 ;
�� � #�� �� G*�7 ����F

	���  + �  �0C;  2�  _���  #��  ��  G*�7  ����F  � 
�

	 �  w��V�  �,�  . 
�L�# 
;    �  �aA��c  J
�Y�DA  2�

�)0; �m�� �  �&#
� � 
#�� �!,�)��#
=��c  2� 
*
& �� �    2�

  2)0���  �Y
A  "#
�&  �,��'	���
    #�  �,j
�  EQ�  �

 2:�� 
#��  " ���    b�F  ��A  2�  �#  "�
,�  2F�'	��C
   
�

)31  M, w
%)
� ��,���
�� .(M���#��A  b7
���   J#�Y #�  

�,

��'   	���"
;  	#��;
�����F M�!S' #� "�    E�F �;
�(

2�E7� "#��O \�Q� 2�:
 M, +�#�& E7� )13.(  

#�  2)H�(  J#�Y  J
�9
a�  2�CF��  2����   2��'  

 2�:
��= "
; ���� G�  J����u' +&
; ��� �7#�� 2� +��'

�
��"�  +�#
!C; �  )2012  �)���  +
��  2� ��C
  	#
��  (  

2� R#�  8(�( �,�
D'  ��  	�
S)7�  
�  "�D�  ��0S'  "��(#
�

2��'  E�F    2�:
  ����  G��=��  �,j
�  EVY    #��#�A��

E7�.  {,���9    +�#
!C;  �)2016  2�:
  2��'  �CO  $�
  (

G��= J
�,�%' +�$��   �;
�(    8(�( �,�
D' �� 	�
S)7� 
�

  R#�#
�v�   )��� �    2�:
  �9�' E���
Q ��,�
D' �,� 2�#��g� 

  �#�� �# �,j
� #
�0� EVY 
� �)0;.  ��;�<= ��   +
��  �  

2�  M���#��A  B�CD'  EA#�\�Q�  "��(�,�'  h,
)
    �#

E�F   2:��" ��  G��=  2�  �O�#�E7�  ��)   ;�9  .( #�  

2�9
a�"�  2�  #�  )  .
72012  L�#  �,�#
�  ��
,�#�  #�  (

2:��  �O�#�  "��#
�  2�:
  I��%)7�  E�F  �)A#�  " ��

2:�� EQ� �,�'j
� 2� ��� +
�
 EH�( J#�Y  K���� " ��

2:�� 2�) ��� ���F w
��
� L�# 
� �)A#� " ��57#�� .(�  

2)H�( J#�Y    l7�'�0!,�  ) +�#
!C; �2019  (��� +
�
  

��
��;  2�   "
; 

�   �S��  ��"�   2:��" ��  �#��   	�
S)7�  

#��Q  ��� 
��(  M���#��A"
;  "��(�
,  ���
�   ��!�C� ��  

"�)��   
#��#�A��  )50(.    ���TC; b���'  ��:�:V'  #� 

	���"
;    �# �!C�#�  #
��  �S�� "
; 

�  �,�
D'  ��;
�#	"�  �

MC� E�F  2�  `�%�'  �(<,�"
;  G��=  ����   2�Y�' 

)   
��C
19  #�  ��#�$(  \��  .(  G��=  J����u'  ��
,�#�

  E7 �9 �,�
D' �� 	�
S)7� 
� ����TM    �  27 
� M���#��A 

B�CD'  EA#�  �+
��)�=  #����  ���
�"��(    �e�� 5  �

  .
C)5� � +
��  ��� Bc#  E�S��   �  w�A EQ�  �;  27   �L�# 

EA#�  B�CD'h,
)
 "��(  "�)��  E�0
  2�   ��  L�#  ��,�  

�2E7�  �� ;�  )34 �)���  2�   �  +
��  �:�:V'  ��  .(

2:��  �,&�H#� " ��  d6�"
;  ��Y�  G��=  ����   ��F� 

� 	 �  �*��  2�   2�:
  �9�'"
;   2:��" ��  \�Q�    E7� 	 �

)29(.  �7#�� 
� \�
a�  �2)H�( �
*
� "
;	�
S)7�  ��  	��� "
;  

	 �*�7  TM    E�F2:��" ��  �,�
D'  
�  27  EA#� L�#  

B�CD'�"��(   5�e��  .
C)5�  �  L�#  2:�� J#
P
  " �� 

	 �
    E7� +& �� ��
5EA#� 2�  B�CD'"��(   EQ�   ���  

�  b,�O  "
=
�  E�0
  "�'j
�   2�  ��  L�#  #��g�   2)��� 

7�) E40.( 

�;
(&  ��  _��
�  G��=  za7  ���  ��  �7#��   
�# 

J����u'  +&
;  B�W M, #�  ���C;

 �� 
�2�J
�6�� +����  

2,
=  E�C;�  ��  	<,�"�  #��#�A��  E7�  .2�:
"
;   G��=  

  �;
�( 8Y
5  ��  �,�
D'  	#��;
� G:
 "�   �C��   #�    ��� �,�


S,�  ��,
C
 �  .  #��� G;�<= "
;    ����=E7� +& �� ��
5  

L�#   �W�;  2�#�  M,�)��#
=

  "
;  2:��" ��  G��=  

 �;
�(  2�#� 	<,�  .
7"
;  ��A�  	�
S)7�    �)C� 
�� �E7� 	 �

  "���"
; 5��  M�!S'  ��C;  ��=  G�;
�(    �  b���'  
�

  �# ���
�� �S�� "
;#
)H# "�� 5 
' 2� J�
S)� #
)A
7

�� G,
C
  2�  ��A  ���,�  .E7�  2)H�(  J#�Y � 
#�g(    ���

2�|�DA  \�
�� #�  M�A  �  2C�
M�A  2�  G��=   �;
�(  

2)00(  
)�0
   
#��  $}
5  E�C;�   ;��A  ��$9  �g9  .���  

J
�9
a�  ��
F  ��  ���"
   E,
C5  �  ��  E7��5  �,�   �,
Ai 

 �C��#�  
�  ��  2�!'  �;
(&  ��  E��O�  G��=  �  b���' 

+
;
�(  �!�)7#��H  2��'  �  ��F��  2�:
�,
;  2�   ��

��  

M�!S'  G��="
;  ��'��  ��, !, ��   �
�  E�F   E,�, �  

2����    �+
�
7�;�  �)��  +&"#��O  
;  ��2�9
a�  . ,
C
  

�O
5  
�   x ;:  1-    ��
,�#�M���#��A E���
Q2:�� "
; " ��

B�CD'  EA#�  �  �)A#�  "�#  ��  "��(D'
  �,�	#��;
� "� 

  8��)�72    � R#�  8(�(  �,�
D'  "�D�  ��0S'  ���TC; 

  E�F2:�� �  M�!S'�;
�(  M,U�9���  "
; 5��  " ��    �

2-  	��� �� 	�
S)7�"
;  "��� �!C�  �����  EQ�  2:��  " ��

�;
�( M,U�9��� "
; 5��  d
7���  �,�)��  M���#��A   ��F�  

2C�
  �'���  ��  �!,  #�  	 �  �  .
V�#
�W  +
)7�  �X)7�

  "#
�)%�E7� 2)H�( J#�Y  .L�# �,� 20,
:� �g9
;   E�F  

E7� "
; 5�� `�%�' "��� �)�� ���# w
%)
�  2�  ��
,

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                             6 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


�������	 
���
� ��
���� ���� �� �� � !�"#� �
$ ���� ���
�� ���  /...�-�./�   6��
�2$ �  

  
 

751 

 

 2VY _�O�� �,� �
*
� J#��O � E�C;� �� �;
�( "�$*�

�� .�#�g(    

  

  � ����K��
$  

 �V(
<� ���� ��<&�  

B�W M, #� 2�9
a� �#�� 2:a��  �'��� �� ����� �� 
�

2C�
 +��,�  ���c  w��F #�  "$���  d�(��  	��  #�  �X)7�

 .�
�� �)5
0� 
� �'��� �,� .E7� 	 � �Q��7712    �#
)!;

  2�Y
H #�65/4    +
)7� y�� #� �F��� +
)7��� "�)�����

�  	�� V�  .�#��  #��Q  "#
�)%�  �  .
V�#
�W  �#��  2:a�

  ���  2�9
a�  "
;#� �´17°51    
'´23°51   �  �Q��  .��  

´00°32  
'  ´06°32   �9
C� ~��  E7� �P
 �� 2:a�� �,� .

E0= �	��� �)�� 
' C� �H��(�=�'  _
S'#� �,�' ��� � �,�'

  +&2�b�'�'  2248    �2373    
,#� za7 �� �)�E7�  l7�)� .

  2:a��  2
j
7  L#
�253  ����  #�  �)���)  �)� �  +
)0��

  $�
  2
j
7  "
��  l7�)�  �  (#
��  8,���8/10   2F#�

�)

7B�0:' \�� .E7� ���( "�#�� 2:a�� �,� ��=�� " ��

+
)0�
'  
�  ��7  �  . )��  B��Q�  .E7�  M�A  �  ��(  "
;

2
�(  �2:a�� b9
c "
;+
�� �(  2'�� � 29
7 �W"��P
 
; �

Astragalus verus  �Stipa hohenikeriana    �Bromus 

tomentellus  �)0; .  

  

  

  
 ��P1: ��<&� ��� � ��
�"#� � W
/��
5D 6
"1� 46���� �� �V(
<� ���� ��<&� 
�V���  

  

X��/� K��  

����  �  �����  �$
��  ��'�(�)�  �
$%*��  �%&�  
�

�� �� C�
�"1�
���� ���  ���  

 �,�D') 2�9
a� �#�� 2:a�� �,�D' � )�� �#�P�� �, �

  	#��;
�WorldView2    �

!� M�!S' +��' 
�46  �)

7  �)�

  �  M�'
���!

=   

�  "���85/1    (�S�� �W  

�  "���  �)�

  2�  K����  �,#
'23/5/2019    
'20/6/2019    2

�
7  ��

Google Earth  )   �  2��'16 l�V�  2�  �,�D'  ]X7  .(

��
  #�$H�ArcGis   "�# �� �P
 �#�� 2:a�� ��� � EH
, .
:)
�

  `%��  +& ��,
*
&  ��  .(�(  �,�
D'  2�  8  "�#��  R#�

 	 , = � ~#��� {
# +��� ����� ��P
 �,
,�$�  �)��� �
;

27  ,�M�!S'  �  " ��2;���&  "�,g=	�
F � 
;  
; �)0;  �

  �,���
�� L�# �� �;
�( M,U�9��� "
; 5�� M�!S' E�F

S' � 	�
S)7� "�D� ��0.  "�D� ��0S'  �,&�H   ����' 8�
�

��=+�(  
� ��C; \�
�� N,��' ]X7 � �,�D' "�# �� 
;

  �  ��9�  �EH
�  �2,
7  �8!�  �{
#  ��P
  2�
��  J
�Y�DA

  	�� 
�E7�   ����  �Va7  G��=  �  b9
c  ^�'  _�
  
'

) ��� 	��� `�%�'142!9 � )�� 2�:
 �,� #� .( �� 2� �,
;

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                             7 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


 C��� 4STTT��TTT�16 C�
2P 44  41401                                                                                                          
  

 

752 

 

�( _�
 �P
��� ��C; �;
�( 2
�  
    �)��� ����� E�;
�

��= �; �(<,� ]X7 . � `%��2
�( d
7� �� +�( "
;

  b9
c�  ��)S�& _�
2:�� M, � ��0S' 
;  �
*
� ��� " ��

  .EH�(E�F    G�� �E���� 
� 2�:
 EVY +�$�� �� �;
(&

  ��200  2�  2a:
  ��S��  J#�Y ��    M,U�9���   5��  _�
  �;

�  � E����� �;
�(  2� K
:
 �,� ����� E��Q�� K
:
 +����

��
 l�V� #�  #�$H�ArcGis    E�m �,�D' "�# ��  �   EVY �

  	 � 2��' 2�:
  
=
� b,�O #
��� �� 	�
S)7� 
�  �7#�� �#��

 `�%�' �;
�( M,U�9��� "
; 5�� E,
�
 #� .EH�( #��Q

� 8Y
5 	 � 	���  �2
�( d
7�  b9
c  �  2�  L�#   M���
�,$�H

�  �M�)7#��H�

2� � "#�g( +
�� �S�Y�' #
�& J#�Y  � .  

  

  
 ��P2: �
) Y
O-� �*��� ��) ��Z(�  

  

�-�2-  
5? ��'�(�)� %*�� �$ �� �$
�� JP�8 �� ������

 �$
�� [�)�� ��
1
&P  

M�!S' ��  ��  ��,�:' ���    ��;
�( M,U�9��� "
; 5��

2
�C
  �e�� 5 I�� +
�� 
�  \�
a� �;
�( G��= �� "#����

2
�(  �#   5�� �; �� �#�P�� �, � . � �
*
� �;
�( "
;

  M,U�9���5-4   2:a�� za7 #� ��7
�� G����= 2�  5��

2
�C
  E�F  �
� ��  �7#��  l7�'   �)��� w
%)
�  "#����

  M,U�9���   5��  �;  #�  ]X7  . 
 �  �;  	�� 
�  2�  2)0�)

  � )�� ( 5��5    �9�10    J6=���
�30*30  2� ������)� #��

 �H�
D'-  2
�C
 . � �:)0� M�'
C)0�7 G��= �� "#����

  ��  	�
S)7�  
�  ��,�#  ��H  M�!S'  2�  �F
'3    J6=2*2  

 EH�(  �
*
�  J6=���
�  �;  #�  ������)�  )42 E�F  .(

	�� 
�E0,�  "��(  ����  za7  "j
�  	��' 2�   L�#

 2
�C
M,  +
;
�(  G��=  �N�
��  "��(  29
7 �W  �  29
7

  #� �S��25  J6=  Y#��)

7 M, _
S'#� �� �
; za7 "�)�

)  
 � E����� t
A72'�� +
;
�( �#�� #� .(  #� ��F�� "�

J6=2A
� � )�� �
;2'�� 	
�( �; �� �,
;  	 �,
C
 2� "�10 

�9�  20  �� 
�   Y#���� 	
�( 8� 	 
   � � F 
  )4  (  �,� �

  #� :�  �  20,
:�  J6=  �;  #�  ��F��  	
�(  
�  `A
�

 E0,�  + � M�A �� ]= �  � 	�� ��C%' 	
�( �; 	��'

  . �)�(  �,��'  ���&  "��;  #� ��  2�5��  #�   ��  	�
S)7�  
�

  �,�
:�  �	 �  +��  �  "�P
  �,�
:�  ���  �
��7�(#  2a��#

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                             8 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


�������	 
���
� ��
���� ���� �� �� � !�"#� �
$ ���� ���
�� ���  /...�-�./�   6��
�2$ �  

  
 

753 

 

E0,� J6=  �:�
�  #�  	��'  
; . �  �#�&��   ]X7    ���

��

G��=  Y#�  2
�("
;    �; 	�� V� #� 	 � �#�&�� �;
�(

  . � 2�7
V� M,U�9���  5��E,
�
 #�    �;
�( b9
c 2
�(

2
�( ]X7 � `%��  5�� �; 2� K���� +& 	��C; "
;

  �)���50   ����' +& 8�Q
� 2
�( G��= �)��� 
, �  Y#�

�

  b�'�'  �, �  . ��9���   5��  �; "#�g(  ��  �;
�( M,U

 M�)7#��H L�# "
���EH�( J#�Y .  

����  �  ������$
��  ��'�(�)�  �
$%*��  �%&�    
�

  �� C�
�"1�C���$
� ���
�� �&�"&1 ��2  

 ��  �"�D�  ��0S'  ��  	�6�  2�9
a�  �,�  #�

 M���#��A"
;  2:��  �)A#�  " ��B�CD' EA#� �  "��(

  2�:
  �9�' E�F $�
M,U�9���  "
; 5��    	�
S)7� �;
�(

 �,�
D' #�P�� �, � . �  �S�� �W    	 �*�7MSI    8��)�7

2  2�L����= ��Y� ���� +�����   .EH�( #��Q 	�
S)7� �#��

�,�  "���  �,�
D'  #
�#��g�    �,#
'  ��23/5/2019   
'

20/6/2019  2�  B;+
��    8DH  
�  �e�� 5 +
;
�(   �#  

  2�9
a� �#�� 2:a�� #� ��'��E7��  E,
7 ��  +
��
7   �,
�H  


=�#�  �  +
��
7  �����7
��   
!,��&   ,��( 2��'  .  �,�
D' �,�

  8�
�13    �S��   

�  $��Q  +��
�  ��}��  #�
  	�� V�  #�

  	
'�� I�� $��Q +��
� �  M,�$
  	���  �'#��5  

�   Q
H  �

E7�    2�  ��u)�  �

!�  M�!S'  +��'  "�#��10    
'60  �)� 

E7�  )26(  .2!�,�  2�  2F�'  
�  B��  J
�9
a�  #�   

�  �,�'

+��
� � $��Q  

� �;
�( G��=E7� M,�$
 $��Q � 	#��;
�

  8��)�72  ��  +��
�  

� �, �W  M,�$
 $��Q  #��#�A�� E7� 

�  80!�="
;  10    "
; 

� #� "�)�2  �3  �4    �8  +&   +
!��

�� B;��H �# �;
�( G��= �� �)��� J
�6�� I��%)7�  �#�&

)49.(  

C���$
� ���
�� K����8 �&�"&1 ��2  

]=  ��  �7#��  �
� ��  �  ������ \�Q '  2�:
   �� 8Y
5

 "�D� ��0S'2�8�9� EQ� "j
� +& �2+���� "
��� ��
,�#�  

  �EQ�E�F  �7#��  M��!'"
;  2:���#��  " ��  	�
S)7� 

#��Q  EH�(  .  8��)�7 �,�
D' EH
,#� ��  ��2  #�    za7L1C �  

� )��  �,�
D'  ��  "
;
aA �
V9  �"�)��,��#  �7 �;   ... �  �#��  

��
,�#�  #��Q  EH�(]X7 .   #� 	#��;
� �,� �P
 �#�� "
; 

�

��
 #�$H�SNAP     �� 2�5�� #� . � �F�� ���� � �
��A��H

  \,��  ��B),#��9�  Sen2Cor   ]
�U&  "�7  ��  	 �  2O��

  L����=  J
��C�  �
=�#�  �,
�H  �,�
D'  "
; 

�  "�#  ��

 	���  ��
'�
�  
;  J#�YEH�(  )33(.   
�  	�
S)7�  ��   J
�6��  

� �,�D'  . �   ���Q#   �_
S'#�  +�$��  #
%�  w&   �  \C�   "#�


�S0C'�  2�7
V�   �  .]X7  
�  	�
S)7�  ��   8, �'  .�� F 

��F��  #�  ��
#�$H�  "�S0C'�  . �  b7
�)�   l,���  
� 

,�D'�"#����  ��
��A��H   	 �   �  "�#  
C�� �,�
D' . � .    #�

E,
�
  �,�D'  q6Y�  	 �    E�FI��%)7�  2�:
   "
; 5��

M,U�9���   �;
�(  
 #���  #�$H�Idrisi TerrSet    �#��	�
S)7�  

.EH�( #��Q  

  X���� C��� 
���
� 
� 
$  
5? �-
�� � ���� 0�
�"� �
$

 ����  �  �����  ���5�  �$
��  ��'�(�)�  �
$%*��  �%&�

 (6'��G)  

M��!' �� �!,  2� �,
;zO�� #�P�� 2�  � ����� �"�
7

"�
7�#
�  	#��;
�  �,�
D'"�  ��  #��Q  	�
S)7�  �#�����(�  

) �,�
D' �
c��Image fusion  �,&�H l7�' (Pansharping 

E7��,�
D'  �
c��  .�  �,�
D'  b���'   �,&�H
�  "    J# Q

N�)%� �S�� � �

!� M�!S'    �   �9�'�,�D'"     , FE7�  

B; 2�  �,�D' �� �; J
�Y�DA "�#�� +
��E7��   �,�D' �g9

M' 2� E�0
 "�)��� E���
Q  , F   ;��A ��Y� �,�
D' M'

  .E���  d
7� ��C; ��  "
; 

�2  �3  �4    �8    8��)�7 	#��;
�

2    �

!� M�!S' +��' "�#��10  �� 2� E7� �)�  +& �� +��'

2�  �

!�  M�!S'  +��'  G,�$H�  E�F 8C!� �,�)��  +����

  	�
S)7���C
  )49(.  {�;
C; "��� b�'�' �, �  �
��� "�
7

80!�=M�!S' 
� 
; 

� ��,�D' ��
C' "
;  �S�� "�,g=20  

  8��)�7 �,�
D' �� �)�2  �  2�10   b�7 2�  �)H
, 
:'#� �)�  

E�S�� �����  �,�D'     , F �  G,�$H�  #� :�  J
�}$F   E�F

+���  j
�  2�:
  EQ�   5�� �;��A  �;
�(  M,U�9���  "
; 

 . �  

C���  ��  C�
�"1�  ��2)  �
$  
5?����  �  �����  �%&�

X��� �� �$
�� ��'�(�)� �
$%*��  

2!�,� 2� 2F�' 
�   ��'�� _�
 �� 2:a�� �;
�( G��=

�E7�  �� #
P)
�  #
)H# �;
�( M,U�9��� "
; 5�� �e�� ��#

  2*�)
  #�  . ��
�  2)���  ���
��  
)�0
  �S��2�8�9� 

M�!S'"�,g=  ���  2:��"�  ���,
=   "
;#
)A
7   �

!�  

	 �T�="�  �#  #�   B�W�� 
�  ��C;

  8�!�'  ��)  �;�37 .(  

g9  ��2	���  "��(#
�"
;  �S��  �2�,
��'    E�FM�!S' 

  "
; 5��2)%��&  �H
�   �C
  �
�"�#��� ���W #� .   	�
S)7�

  ���S����c  ��
��  	���  +�TC;��  �!C�  "
;  #�   �
��'

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                             9 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


 C��� 4STTT��TTT�16 C�
2P 44  41401                                                                                                          
  

 

754 

 

2:�� EQ� G,�$H�  �,� #� 8�9� ��C; 2� . ��
� �mk� " ��

2,j  ��  G;�<=_
S'#�  ���Q#  . �  +�TC;  �!C�  "
; �  

2S9k� 8��V'  � ��Y� "
; ̀ A
�  ��P
 �;
�( "
;NDVI  

2�"��#�  +����	���  	��C;  2�  �!C�  "
;  #�  �S��  "
;

2:��  �,&�H 	�6�  2�   �)H�( #��Q  	�
S)7�  �#��  " ��    ��

G;
�  B*5  J
�7
V�   �   G,�$H�  E��7   �8C�  b�7    j
�

EQ� �)H# 2:��" �� � �� 
; 5�� M�!S' . 
��(  

C��� X����C��� 
� ��2) �
$���$
� �
$C ��  

2,j  2�5��  �,�  #�  ���Q#  . �  ��P
)  �!C�  "
;

	���  �  _
S'#�  �;
�(  `A
�  +�TC;  " 

�  E�0
  "
;

NDVI	#��;
� �,�D' "
; 

� �� 	�
S)7� 
� (  . 
 � �
c�� "�

��
 #� ��F�� "
;#�)7� �� 	�
S)7� 
� #�P�� �, � � )�� #�$H�

 ) �S�� �( ��� 8C�Stretch'#� ���Q# . � "�# �� (  _
S

 	��� 8, �' �� 	�6� +& MC� 2� 
' EH�( J#�Y  ��Q�� "
;

)Integer	���  2�  ()  "��,
�  E,
�  "
;Byte Binary(�  

  	#��;
� "
; 

� ��,� \�
a� 2�Y
5 �,�D' " 

� �(��)0(

  ���255-0  80!�= �,�
:� ���TC; . �
, ���u'  2,j #� 
;

  �'
�6��NDVI  	��� �� #
)A
7 ���u' �� ]= $�
  ��Q�� "
;

	��� 2� +�$�� 2� 2)0� 
'  �)H
, �( ��� "��,
� E,
� "
;

  "�
,�  
,  �C�NDVI  �,�
:�  ��'
�7
V�    	 �  ��i  �#

	���  �
c��   �,&�H  �,���
��  . 
#��  EH
,#�  
�  �!C�  "
;

	��� �� 	�
S)7�	#��;
� "
;8C� � "���
 #� ��F�� "
;�(-

�$H�2,j  �,&�H �,� �m� #� � EH�( J#�Y # "�#�� �!C� "
;

	���  �

C; �'
�Y�DA	#��;
� "
;. �)�( "�  

�������	   ���� �"	��  �%&�  )Classification Tree 

Analysis (  

M���#��A  2:��  " ��  ��)A#� "�)��#
=

  L�# M,

)  E7�8  (2�  	���  �9��)�  M�!S'  
�  2�  	��

��  �;  #�  
;

	��

�� ;2��C*��,� "�
5  , F "
��C; "
;  "
��� �� �'

80!�=�� G�= �C���' "
;M, .��#  ��

 	��   � , F   �
*,�  

	 �  �!C�  #� E7�  �)9
5  �2  80!�="
;   �C���'   "�
5  


��'   M,   d6�  E7�  E��9
c  
,  80!�=
;   
�   M,   d6�  

�E7�   �
*,�  M,   ���   ,
C
  . �

��	��

�� ��,� 2�  "��� "�

2:�� �,
�
  ���Q ��#� 
 ��F� w
��
� 8!� �)A#� " ��

��2
�C
 �)A���!, .���(	�( ��
C' #� 
;  �� 	�
S)7� 
� 
;

	�� 
�  |��A  � �  #
�����  "��(  .��� 2!�,�  2�  2F�'  
�

��
  #�$H�Idrisi TerrSet    27 L�#    ��=��)
&  8�
� w
��
�

 2� �# ���F `A
� � 	��� E�0
 � � #
��� +����    |��A

�2�� #
���� �  �  #  �,�  2�9
a� ��  L�#  2:��" ��  �)A#�    
�

  w
��
����F    2�B���,�'  �,�'���#
��=  �    � �  	�� 
�

|��A    E7�)51  (7 �  ���#��  ��C;  +
�� #� �# 2)7� �,�'

	���  "�7	���  2�:�  ��  �#  +&  �   ��  � �=  
;  ,
C
  � F  
; �  

E�F 2��'  M,U�9��� "
; 5�� 2�:
�;
�( 	�
S)7�  � .  

^�2�� 
	�� �������	 ) ����Decision Forest(  

M���#��A  EA#�  B�CD'"��(�  L�#  ��  "
;

2�5�� �W"�  E�F  2:��" ��  �,�
D'  	#��;
�"�  E7�  2�  

��  2:��" ��  	 ��� "
;   l�'��   B;
�   	�
S)7�   ��,
C
    .

�, �  2��C*�  b�'�'"�  ��  ��  J
C�CD'  d
7�  K��� 

  �:a��i
%'� �� 
��  
'  80!�=� 
;2J#�Y   ��'��� 2�0�7

2:��" ��  )  
��(36  ]X7 .(  #��g� M���#��A2�  J#�Y

�)�(�
�  �2��C*�"�  ��  	���
;  �#  d
7���   2��C*� ��  "�

`A
�"
;   N,��'   	 �  #�  �;  �� 	�(  EA#�  �#��  ��P
   2�  

2��C*��,�"
;  MW��B�0:' �'  ��G%� �,� . ,
C
  " ��

)�(�
���   �

�  EA#�  "#
)A
7  �
*,�  2�  �*��  �����  .

M, �,���
��  d
7��� 	��� 2��C*�  N,��' B�CD'   	 �   ��

�,�  \,��  �EA#�   
�  + �  B�0:'  �=  �=#�  	�(2� 

 2��C*�"�  �7
= �� "
;  �!C�  ��)��  �� � ���(  d
7���  

+&  b0W��  d6�  2�  �;  |
D)A�  	 ;
��  ��  . �
,

B���,�'  �(<,�  L�#  �,�2�  �"��(#
�  t�)��  	���"
;  

��
�� �N�)%� #�P�� 2� B�CD'b7
�� "��( 	#
�#�   d6�

 �,
�
  80!�= 
;  �� �
�  2�"#���; 2�  ��C�CD'  	��� 
;  �#  

#� �!, ��  d6��#�� "
; �P
 2:��" �� ��  ,
C
 )41 .(  

���� %&�_�G C���$
� ���
�� �%&���  

2�  #�P��  2:��  d
7��� " ��M���#��AN�)%� "
;� 

2
�C

;�����  .�)��  "  2� �S��  J
D%��  "��9�  +����

J
:���  ��  �;  ��(  	��   �� #� �;
�( M,U�9��� "
; 5��  

  �
� ��  J
��C�  �2��H�
D'  J#�Y  E�����    
 �  .  #�

  M�!S'  �� 2�5��2
�C

;  	��� 2��C*� 2�  � �����& "
;

 EH�(  �
*
�  ��,
��&    2�  ��  za7  #�  ��7
��  G����=

  #��#�A��  �,�
D' �)0;  )25 �)C0Q  2�  J#�Y  �, �  .(

  "���  �
*
�2:��  " ��M,)2
�C
  ��7  ��,�  ��%�  �  (
;

E�F    ��  8Y
5  h,
)
  EVY  �#�&��M���#��A ��i  "
;

) 	 ���2
�C
 ��7. 
 � B�0:' (
;   +��C
 `%�� �� ]=

�(<,�"
;  �,�
D'  �    �
*
�  E�F  b7
��  "
; 

�  ����'

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            10 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


�������	 
���
� ��
���� ���� �� �� � !�"#� �
$ ���� ���
�� ���  /...�-�./�   6��
�2$ �  

  
 

755 

 

2:���" ��  	���d6�  ��  M,  �;  �����&  "
;  2�  
;

M���#��A;
   
 �  �H���M���#��A  E,
�
  #�  . "
; 

 2:��D'  " ��
	#��;
�  �,��  "�2J#�Y  J#
P
  	 �   �    
�

  ����'7  ��(  .
C��  d6� ,  .  2�:
  b�'�'  �, �  "
;

M,U�9��� "
; 5��  #�� 2:a�� 2� K����  �
*,� 2�9
a� � �  

  �+& EQ� 
;    �� 	�
S)7� 
�2
�C
"
;   ��,
��&    ��
,�#� �#��

  #��QEH�(.   ��� ��7
�� 20,
:� 2!�,� "��� E7� ��i +
,
�

L�# �,�	��� ����( �
*
� 
; �*�7 EVY � �����& "
;

L�#  ��
C'  "���;
   l,���  
'   �  2)H�(  �P
  #�  +
0!, 

�
*
� :��2" �� "��� 2C;  2�
�� �
� .  

��
����    
���`�-�
$   �����%&�    ���
��  ��  C%P

C���$
� ��  

#�  �,�   G;�<=  #�P��  2�  ��
,�#�   h,
)
  EQ�  

 2:���" ��  L�#  �*�7#
�)��  8�
:)�  2�2)H�(  #
�    . �

h,
)
  �,�  ��
,�#�  2�J#�Y  ],�'
�  20,
:� 8Y
5 2� 
aA  

80!�=  80!�= �80!�= 2�  #� ����� "
;E��Q��    
� �����

80!�="
;  �v
�)�   h,
)
  #�  2:��" ��  2}�#�  �E7�   �  .

a7  #�  ��F��  �� ��  �� �'  	 �;�  +
�
  ],�'
�  "
;�

80!�=2�  2�:
  "���  d6�  �;  "
; ��  	 �&  E7�

M���#��A  2:�� " ��+�)7  �  	 ���  �� �'  ��

��  
;

80!�= 	���  "���  d6�  �;  "
;�CF  "
; #�  	 �  "#�&

��C�  �
� ��  J
E7�  .��  
*
&  �;  2�  M,  `A
�  ��  "
;

],�'
� �� I�%)0�  �# �'�
S)� J
�6�� �
aA  �� 2}�#�  �;�  

�  2)0�  x ;  2�  �	 ���  	�
S)7�  ��`A
�  +��'  "
;

�  �#  "� �)�   2�9
a�  #�  �,���
��  ����  #��Q  �P
    ��O
5

�)��#
=  EQ�  �	 ���   �9�'  EQ�  "
;��#
�  �  ���  EQ�  �

b,�O )  ,��( 2�7
V� 
=
�20 .(  

EQ�  +
�
  �	 ���   �9�'+�$��  	 �;�  2:��" �� 

z�VY  80!�="
;  M,  E�0
 2:��  2�  80!�= _�C*�  "
;

+
C;  2:��  #�  �����  E��Q��    �  E7���  ��  B�0:'
 �Y 

"�aQ  2�  _�C*�   �,�
:�   d6� +
C; +�)7  2��� E7� . ,&  

  EQ���#
� �  80!�=  E�0
"
;  z�VY  2�   _�C*� 

80!�="
;   M,  �a7  E7�  ��  2�  \,��  B�0:'  ��
  �Y

"�aQ  2�  _�C*�  �Y
��  +
C; �a7  �� 8Y
5 d6�  ���

)43.(   EQ�  ����   ����

��  ��  2:�� EQ�" ��  E7�   �� 2�

  E�0
 d
7�80!�= �,
;  2�  2�2:�� �)7#�" ��  	 �   
�

2�  80!�= 8�"
;  �# �����  +
�
  �� ;�  �    �Y
�� �CF ��

 
aA  ],�'
�  ��Y�  �aQ   B�0:'   �� �'  ��  80!�=  8�  
;

2�E7�  ��   ,&)47(  .	�� 
�  d
7�  ��  �
=
�  b,�O "��(

80!�=  �� �'  ���  J�
S'2�  2�  �,
;  �,
7
��  �)7#�

	 �80!�=  �� �'  �   
�  E7#�

  J#�Y  2�  2�  �,
;

 2:��	 � " ���� �
*
�  
� EQ� x6A�� `A
� �,� .���(  

80!�= ����2� 2� �,
;G�= �)7#�	 �
 ����  #� $�
 �#  
�

�� .
C�� J
�7
V� . ,
C
  

  

 N�
"-  

�$
��  ��'�(�)�  �
$%*��  ����  �� ��    �����  ���  ��

 ��� ����  

 2� E7� +& �� ��
5 "�D� ��0S' �� 8Y
5 h,
)
  #�

  E,
�
7    M,U�9���  5�� _�
�;
�(  2�  L�#  M���
�,$�H - 

M�)7#��H    8�
� 2�  
 � M�!S' � �,
7
��Astragalus 

verus  �Bromus tomentellus  �Scariola orientalis  �

Astragalus verus-Bromus tomentellus  �Astragalus 

verus-Stipa hohenikeriana  �Bromus tomentellus-

Stipa hohenikeriana    �Stipa hohenikeriana   �)0;  .

  2T

�W�� 2P56�  �;
�( M,U�9��� "
; 5�� �� �' ���(

  
' �#$� �� �,�$*� 6�
� J
�aQ #� � �
,� #
�0� 2:a�� #�

  J
�Y�DA �)��� �
V9 2� 2� E7� 	 � 	��� +
�
 MW��

 G%� �,
7 �� |
A �a�V�  �;
�( #
)A
7 �	 � $,
C)� 
;

�   
#��  �

0!,  �!,U�9���  ��!�C�  �   �(<,�  �P
  ��  "
;

  "#
)A
7  J�
S)�   �)0;8!�)  4.(  +
C;  h,
)
  2�  #��

)  8!�  #�  "�D�  ��0S'  ��  8Y
5  2�:
  ��
,�#�3 +
�
  (

�� N�)%�  "
; 5��  "#
�&  "
;�)��#
=  �7#��  � ;�

  +& "
,�( ��#
� EQ� � 	 ���  �9�' EQ� ��P
 M,U�9���

  �H�� �� . �)0; �,j
� EVY "�#�� 
; 5�� ��
C' 2� E7�

2:�� ��� EQ��� " �� ���99/0   8� "
=
� b,�O �  Y#�

 $�
98/0 E7�  L�# �,� "j
� EQ� �� +
�
 2�E7�.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            11 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


 C��� 4STTT��TTT�16 C�
2P 44  41401                                                                                                          
  

 

756 

 

  
 ��P3: N�
"- a���
� �
<	 �`�- �b
* �$
�� ��'�(�)� �
$%*��  �� ��� ���� ����� ��� �� ���� �� ��  

  

  
 ��P4:  ��
1
&P � c��#"1� �
$%*����'�(�)� ��7�� 
� �$
��0�
�"� ��
"	
1 �
$ ���� a+1 � �$
�� �
$%*�� �%&� @Z2$ �  
�

 ����� ��� �� ��
`� 0
�b��	 ��� ����  

  

���� �������	  �$
�� ��'�(�)� �
$%*�� �"	�� �%&�

C���$
� ���
�� ��� �� �&�"&1 ��2  

  ��  8Y
5 h,
)
2:�� M���#��A +
�
  �)A#� " ��

��  #� �;
�( M,U�9��� "
; 5�� 2�  ;�7    �,
7
�� 	��(

  M, 
� �v
�)� 
; 5�� �,� �� �� � �; 2�  
 � M�!S' �

.E7�  �����  `%�� G��=  _�
  +
C;2
�(    2�  	 ;
��

��  M,U�9���   5��  ���(Astragalus verus-Stipa 

hohenikeriana    
�99/0     5�� �  Y#�  M,U�9���Bromus 

0.96

1
0.98

1

0.98

1

0.980.98
0.94

1 1 1 0.99 1 0.99 0.98

0.75

0.8

0.85

0.9

0.95

1

1.05

%
b

��

M,U�9��� "
; 5�� EQ� _�
- ��� EQ�- 
=
� b,�O

����� ����	 
�� 
���� 
�� ��� 
�� ���� ��
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            12 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


�������	 
���
� ��
���� ���� �� �� � !�"#� �
$ ���� ���
�� ���  /...�-�./�   6��
�2$ �  

  
 

757 

 

tomentellus    
�90/0     Y#�2�b�'�'  ��,
= � �,�'j
�  �,�'

  �#�� �# 	 ���  �9�' EQ� �)0;�9
5 #� .  EQ� �,�'j
� 2�

  M,U�9���  5�� 2� K���� ��#
�Astragalus verus    
�99/0 

��,
=  �   Y#� M,U�9���   5��  2�  \��)�  +&  #� :�  �,�'

Stipa hohenikeriana    
�85/0    "
; 5�� �,
7 .E7�  Y#�

  #��g�  	��(  ��  ���  �)Q�  "�#��  $�
  �;
�(  M,U�9���

	��� 8!�)  
�5   �6 .(  

2:�� h,
)
  EQ� 2� ��� +
�
 ���TC; #��g� " ��

  ����� ���94/0    $�
 8� "
=
� b,�O �  Y#�92/0  E7�  

�  2�  2!�,�  2�  2F�'  
�  . 
#��  #��Q   �,
'  �#��  	�� V�  #

) E�C7� � +
�=j�1999�#$� "
=
� b,��O (  �� �'7/0   �#

�F��A  � 
��C
  +����  w�A  ���A  ��  8Y
5  "
;

	#��;
� �,�
D' "�# �� 	�
S)7� �#�� M���#��A  8��)�7 "�

2  M'  �P
  ��  2W �P
  ��  2W  �  M,U�9���  "
; 5��  M'

  �  EVY _�C*�  . 
#��#�A��  EQ� �,�'j
�  ��  
=
�  b,�O

  E�F M���#��A �,� "j
� �,

��' � E���
Q �� +
�
 ��� �,�

2� � \�Q� J
�6�� 2��'2D%�� �� �
��; ��'�� "
;E7� 

�� 2�  G��= �7#�� � J
�9
a� "��� ��7
�� 2�,$(  
��'

2� h,
)
 . �
� �;
�( E7� +& �� ��
5 ���TC; 	 �& E7�

� 
� 2�2,j +��$H) �!C� "
;_
S'#� ���Q# . �  � `A
�

  �;
�(NDVI  8��V'  �  2S9k���Y�  "
;  M�!S'  +
!��  �(

�� G,�$H� ��)��� EVY 
� M,U�9��� N�)%� "
; 5��   �
,

 ��  8Y
5  2�:
  "
=
�  b,�O  �  ���  EQ�  2*�)
  #�

 2:�� �" ��2�b�'�'  �� 5 ��,�$H�4  �5  "�# �� " Y#�

  8��)�7 �,�
D'2    "
; 

� 
��' 2� �

�� 
� 20,
:� #� �#

	#��;
�2�  . 
���  +
�
   �)H�(  #��Q  	�
S)7�  �#�� "�  	�6�

  #� �# ��F�' 8�
Q G,�$H� $�
 ��#
� EQ� � 	 ��� �9�' EQ�

 �����  ��
�  2�   �)���  �;
�(  M,U�9���  "
; 5��

 M�!S'� "�,g= . 
 � ��, !, �� 
; 5�  

  

  

  
 ��P5: N�
"- �
<	 a���
� �`�- �b
* �$
�� ��'�(�)� �
$%*��  �� ���� �������	�%&� C���$
� ���
�� ��� �� �"	��  ��

 �&�"&12  

  

  

0.95

0.9
0.92

0.95

0.99

0.92

0.94

0.99 0.98
0.96

0.89
0.92

0.97

0.85

0.94
0.92

0.75

0.8

0.85

0.9

0.95

1

1.05

%
b

��

M,U�9��� "
; 5�� EQ� _�
- ��� EQ�- 
=
� b,�O

����� ����	 
�� 
���� 
�� ��� 
�� ���� ��
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            13 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


 C��� 4STTT��TTT�16 C�
2P 44  41401                                                                                                          
  

 

758 

 

  

 ��P6: ���� �������	 �� �b
* �`�- �� �$
�� ��'�(�)� �
$%*�� �"	�� �%&�C���$
� ���
�� ��� �&�"&1 ��2  

^�2��  
	��  �������	  ��'�(�)�  �
$%*��  ����

C���$
� ���
�� ��� �� �$
�� �&�"&1 ��2  

+
C;  8Y
5 "
aA ],�'
� "
;�)��#
= �� 2� "#��

B�CD' EA#� M���#��A ���� �� "��(  "
; 5�� �
C' � ,&

  M,U�9���  "j
� ��#
� EQ� � 	 ���  �9�'  EQ� ��  �;
�(

95/0  2� � �)0; #��#�A��  Y#�"#�� M,U�9���  5�� 2�

Astragalus verus    �Astragalus verus-Stipa 

hohenikeriana  
�100  M,U�9���  5�� �  Y#�Bromus 

tomentellus    
�95/0     Y#�2�b�'�'    �,�)C� � �,�)���

� �# 	 ���  �9�' EQ�  �#� �)0;�9
5 #� .  EQ� �,�)��� 2�

  M,U�9���   5��  2�  K����  ��#
�Astragalus verus-

Bromus tomentellus    
�100   +& #� :� �,�)C� �  Y#�

  M,U�9���   5��  2�  \��)�Bromus tomentellus-Stipa 

hohenikeriana  
�97/0  8!�) E7�  Y#�7  �8 .(  

  h,
)
2�2:�� �,� �� 	 �& E7�  ��
5 ���TC; " ��

  ����� ��� EQ� 2� E7� +& ��99/0    "
=
� b,�O �  Y#�

  $�
 8�97/0  E7� �aQ #� 	 � 	 ;
�� �,�
:� ��H�� �� .

  � 	��� 
;�aQ �� I#
A �,�
:� �� �)��� #
�0� 
aA ],�'
�

  L�# �,� �)��� " �&#
� � j
� EQ�  ,k� _�O�� ��C;

� 2a��#  #�  ��,� 2F�' �#�� 2)!
 .E7�2:�� h,
)
  
  " ��

2,j +��$H� 2� E7� �,� ) �!C� "
;_
S'#�  ���Q# . �  �

 �;
�( `A
�NDVI 8��V' � 2S9k���Y� "
;  2� �*�� �(

2:�� �� 8Y
5 2�:
 "
=
� b,�O � ��� EQ� G,�$H� " ��

2�b�'�'    �� 53    �5/3    8��)�7 �,�
D' "�# ��  Y#�2    #�


A  "
; 

�  
��'  2�  �

��  
�  20,
:� #��Q  	�
S)7�  �#��  �

2� .E7� 	 � � �)H�(  ��#
� EQ� � 	 ���  �9�' EQ� 	�6�

  �;
�( M,U�9���  "
; 5�� #� �#  ��F�' 8�
Q G,�$H�  $�


  . 
 � ��, !, �� 
; 5�� "�
7� F ����� ��
� 2�  �)���

��  	 �  2�7
V�  �,�
:�  d
7�  ��  2�  EH
,#�  +��'

�F��A)7�  �#��  M���#��A  ��  8Y
5  "
;  #
�0�  	�
S

 w��a� �)0;.  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            14 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


�������	 
���
� ��
���� ���� �� �� � !�"#� �
$ ���� ���
�� ���  /...�-�./�   6��
�2$ �  

  
 

759 

 

  

 ��P7: N�
"- a���
� �
<	 �`�- ��'�(�)� �
$%*�� �b
* �$
�� ��  ̂ �2�� 
	�� �������	C���$
� ���
�� ��� �� ����  ��

 �&�"&12  

  

  

 ��P8:  ̂ �2�� 
	�� �������	 �� �b
* �`�- �� �$
�� ��'�(�)� �
$%*�� ����C���$
� ���
�� ��� �&�"&1 ��2  

  

�O�"- � g/� ����  

��
,�#�  G��=  ����  �  2:��" ��  E�F   ̀ �%�' 

�C�  G��=  �;
�(  �	 ����=  N,
v� ��  B��  #�  G*�7   �� 

#�� "#�
 )  �)0;52� (  �9�'  2�:
"
; G��= �;
�(   2�

  #�P��E,�, �  2����    �+
�
7�;�  �)��  +&
;    E�C;�  ��

	<,�E7�  #��#�A��  "�.  	#��;
�  "#�
�H"�  2� +����  

 �,�7�,�'  �7�)7� 	�#    E�FI��%)7�  J
�6��  K����   2� 

za7  ����    2)A
������2�   
  ��
,�#�  �  
=  G,

B)0�7���2�,$; 
� �# 
;  �)C� "�L�# ���
� �� "
;    �!C�

����
7 )44 .(  

1

0.95

0.99 0.99 1
0.98

0.96
0.99 0.99

0.98

1 0.99

0.97 0.97
0.99

0.97

0.75

0.8

0.85

0.9

0.95

1

1.05

%
b

��

M,U�9��� "
; 5�� EQ� _�
- ��� EQ�- 
=
� b,�O

����� ����	 
�� 
���� 
�� ��� 
�� ���� ��
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            15 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


 C��� 4STTT��TTT�16 C�
2P 44  41401                                                                                                          
  

 

760 

 

2� h,
)
  �� 	 �& E7�  #� 2� ��� +
�
 "�D� ��0S'

  E,
�
7   �(<,� �P
 �� 2� �;
�( M,U�9���  5�� _�
  "
;

  h,
)
  ���TC;  . 
 �  �,
7
��   
���  J�
S)�  "#
)A
7

  ��� EQ� 2� ��� +
�
 
aA ],�'
� "
;�)��#
= �� 8Y
5

  +& "
=
� b,�O �2�b�'�'    �����99/0    �  Y#�98/0   .E7�

h,
)
  2:�� 2�:
" ��   2� 	 �  2��7�  ��0S'   +
�
 "�D� 

 2�  ���  �)���    �;
�(  M,U�9���  "
; 5��2� z�VY  #��

�

"#�g(  	 � �   
�  
��'    �W  �#��   t 
�  ��  w
%)
� 
;  2�  

J����u'  8�9�  {
#   t
A  J
�Y�DA  �  �S��    �2�
��

  E7#�

 �)0;�!, .  ��  �C�� "
;#
���  2�  #� 
C�:)0�  

G��=  �;
�(  2���  #
�{
#  ��#  E7�  2�  
�   	�
S)7�  ��  

E�Y
A  ����#  �  �,�
D' �(��'  ��+��'  2
�("
;  N�)%�  

 �;
�(  �#  `�%�'  ���  )21( .  2�"#��  2� ��  	�
S)7�  
�

`A
��� EH
� � �' �{
# "
;2
�( +��'2'�� "
; �� �# "�

N��  � +
�� �(  � F #����C
  .��,�  2'��  2� +�( ��P
 �,
;

��� +��� MW�� 8�9���� ���A � 
;2Q
7 G%� +  � 
;

2A
�  J
7
!�
� +�$�� G;
� � 2)��� "�)��� #�
 wgF 
;

 
#�� 	��C; 2� �# �S���  �� #
P)
� 2*�)
 #�	��' ��# �,�'

G%�  �8�
:�  #�  . �;�  |
D)A�  ��A  2�  �,�D'  #�  �#  
;

 ��� �)��� 8�9� 2�  +
�� �(  wgF E���
Q  ��
��7 �,
;

��  "�)���  �S��  J
7
!�
�  �  �)C�  #�
 2*�)
  #�  � 
#

{
#�� +
�
 �# ���# �' 
� "�)0�
A "
; . �;�  x�� ��

  ���,�N��  �# ���
 � EA���!,  EH
� +
�� �( � 
;#�� �#��

 �)0;#� �  �9
5  2�2
�(  "
;2'���"  #� j�C��  �m�  2,
7 "
; 

���� 
;  2A
� 
;  "��9�  ���  "#��C;

 �  ��  J
�aQ  M,#
'  �  

���#  ��  +
�
  �#  w�
�)��,���
��  . �;�  �� +��' 

 2*�)
"��(  ��C
  2�    �#�����
%)
�  2�|�DA  {
#  EH
� � 

"���  `�%�'  2S9k� ��;
�( M,U�9��� "
; 5�� "
;    8�
Q

"�
C)��   �)0;  �  2:��" ��  2�  L�#  "�D�    	���  ��7
��

2�:
  E�F��  B)0�7���  ��  "#����    �,
7
��  2�CF

 �;
�( "�$*� "
; 5��  �  ��� 2�Y
H +& #
)A
7 ����' � 
;

�'���  �� 
��'  �
�.   2)H
, 
� h,
)
 �,�"
;  )15) � (27(    2�

�� +
���� R#� 8(�( �,�
D' �� 	 �  �9�' 2�:
  
#��   EVY 

�,j
�  � E7� #��#�A��  ��+��'   2�+����  M,  E��Q��  �����  

	�
S)7� ��C
 .�#�� E:�
a� �  

2� h,
)
 ],�'
� "
;�)��#
= �� 	 �& E7�  l7�' 
aA

M���#��A2:�� "
; 8��)�7 	#��;
� �,�
D' "�# �� " ��

2  "j
� "
=
� b,�O � ��� EQ� �	 ���  �9�' EQ� ��

�� �

90/0    �;
�(  M,U�9���  "
; 5��  "���   Y#�E7� .   �e��

2
�(  
; 5�� �,� #� ��F�� �;
�( "
;2'��"�
;    � +
�� �(  

M,  29
7 �)0;  �
*,� �# "�)��� G��= 2�  ��  �� . �,
C


�,� #�  M,U�9���  "
; 5��  �,�  "�
7� F  "j
�  EQ�  �#

2� �E7� #
P)
� �#�� "��� 
; 5�� �,
7 
� 20,
:�  |�DA

; 5��  �,�  .
u��  EV'  2��=  2�  ��
��; 
    ��C;  
)�0


 
��  �,
7
��  )22(.  EQ�  2:��  "j
�  2:��  M,  " ��

���(<,� �� ��

  
��'  #� +& $,
C)� �S�� "
;  
� 20,
:�

 ; 5��  ��,� 
    �,�  . �
�_�O��  +
�
    #�  _��'  	 �;�

2�  +
;
�(  �S��  J
�Y�DA  �  "#
)A
7  J
H6)A�  8�9�

E7� 2���� t
A ���TC; � �)0,�  )18(.  2�  �.
e� +����

  M,U�9���  5��Astragalus verus  2
�("�  2'��E7� "�  2� 

#�  b�� "
;  "�' �'  �,��'  E7�  	 �.   ��,���
��  9�  2�8�  

G��=  +
�,
7   �  �'j
�  2}�#�  80!�="
;  �`9
A  2����A 

I��%)7�    . �Bromus tomentellus   M,  2
�(   N��    �� �(

E7�  �   
' C�  #�  \�
��  #��C;  �,��'  �����  .  2� 2
�( �,�

8�9�  #��5  	��)0(  �  	 �T�=  ��A  #�  #
)A
7  G��=  

��;
�(  �,�'#����  d6�  "���  �,
7
��  E7�.  #�  ���  

�.
5  
�  EQ�   �,j
�  l7�'  B�CD'  EA#�  M���#��A  2�  

�,�D'  	 ���  E7�  	 � .    d6�Scariola orientalis    ��

2
�("
;  2C�
  2'��"�  E7�  2�  \�
��  MW��  �#  G��= 

�� . ;� �,� d6�   
� �,��' 	 ����=  � BP��

   
�  �:�
�� �� 

t
A  E%9  2�  2�#��  #�!�  ���  +
;
�(  	 ;
�� 8�
Q  �E7�  

`%��  �����.  #�   �E,
�
  
;#�0�7  w
'�
�  ����%�  ��  

G��=  �;
�(  �  t
A  �#  E�m  �� ���  �  +�$��  
aA  #�    �,�

��  �)���  d6������'  2�  �!,U�9���  "
; 5�� .���   �� 

2
�("
;  2'��  ��P
)   �)0;  +
�� �(  �  "�Astragalus 

verus-Stipa hohenikeriana(  �  
�,�:'  #�  �7��7   2:a��  

2�#��  EA���!,  �
*,�  ��
�  � 
#��  ��F�  80!�="
;  

"�)���  �� 
��  2�  
�   B;  b���'  	 ��,� . 
�  d6�
;   ��  

��  2
�(   b9
c  8�!�'  	 �2�  
�  2�8�9�  J�
S'"
;   8!�  

 �( 
�   #
)H#  �S��   �'�
S)�    EQ�  
�  ��F�  �,�  
�  � 
#��

M���#��A  l7�'  �,j
�"
;   2:��" ��   
 �  I��%)7� .  

  
� \�:V' �,� �� 8Y
5 h,
)
G;�<=
;  ")5() �29) � (50  (

 .�#�� E:�
a�  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            16 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


�������	 
���
� ��
���� ���� �� �� � !�"#� �
$ ���� ���
�� ���  /...�-�./�   6��
�2$ �  

  
 

761 

 

]= �� 2:��" �� �,�
D' 	#��;
�"� � 2��' 2�:
  "
;

G��=   �;
�( �  2:��  L�#  �,�)�� ��  	�
S)7�  
�  " ��

EQ�2�  "
;. �  ����'  	 �&  E7�    EA#�  M���#��A

B�CD'	��� 8C� �)�� b'��� 2� "��(    EQ� 
� �  ���99/0  

  "
=
� b,�O �  Y#�97/0  2�b7
�� +����  2� L�# �,�'

  . � 2)A
�� �;
�( M,U�9��� "
; 5�� $,
C' #�P�� E��  

EQ�    "j
�M���#��A  EA#�  B�CD'  �"��( ��  	�
S)7�

	��)0( 2����  2� "�,g=

���u' ��7
= "
;��u)� _��
� �� "�

�7 �+
)A#� EA
7 E9��7 ������' "
;��u)� 8, �'  E9�

#�� K
:
  2� +���  d
05��c � ��0S'   	�
)H�  )  E7�11  .(

�,�  M���#��A  2�  E�0
   2�  $,�
  #�  	��� "
;   "��#�  

d
05��c  �E7�   2�9��  ~�H  ��;  +� � 2�  _���  "�

. �	��� "�
7 �� 
; ,
C
 � 8,
C' 2� "��F� ��,�7 "�Q  � 

 �&#
�  ) �#��38  M, �; _�Q� .
C)5� +�$�� +��C
 �
V9 .(

  ��B�CD' #� 
; 5��2�  "��(2�0�7  J#�Y bF�� ��'���

276�  . � 2)%��& M,U�9��� "
; 5�� �)�� " ��  ��� �,�

  �,�  "j
�  �,

��'M���#��A    �  \�Q� J
�6�� 2��'  #� �#

2�2D%��  ��  �
��;  ��'��  "
;E�F    �,�  �)��  E,�, �

��  +
��  �'��� .�#��    �H��  ��2
�C
  E�����  ��  �H
�  "
;

:��  M, �; z�VY \��' .
C)5� ��;
�( G��= N�)%� J


80!�= �� b7
�� J
:�� 2� �	#��;
� �� �)H
,#� �,�D' "
;

�� G,�$H� �# z�VY � ;� .    b7
�� h,
)
 .�D5 �,���
��

2:�� ��2
�C
 ��( #� �,�
D' " ��  b7
�� � �H
� "
; E7�  

)2(�� .   �,
*
&2�  2
�C
"
;  �����&  
)�0
 \�
�� ��  �C;  �

�;
�(  G��=  �CF	 �  "#�&  ��7
��  G����=  ��  �   
�

  #��#�A�� �)0;  d6� �S�� w
'�
� ��
��W 2�  +
�� �# 
;

�� ����,���
��  �    zO��2�  E7�  M�!S'"�,g=  �   EQ�  

�,j
�  �#  #�  �
��;  2:�� �;��A +
�
 " ��  .���  
�  2F�'  2�  

2!�,�   b,�O  
=
�  "L�# 2C;
;  G��  ��  90/0  	���   E7�  

�g9  ��+��'   
�  
��C��  ��C
 +
�� +G:
   ]

�   #�  2:��" �� 

80!�="
;  #
�0� .��*�  ��,
=  	���   �  2:��" ��   ��    "
���

2
�C
  "
;  2)H�( J#�Y �����&E7�  )39  .( 
)7�# �,� #�

G;�<=L�#  2����  #�  2)H�(  �
*
�  "
;2:��  "
; " ��

M,�)��#
=

  )9)  �(34)  �  (40(  �  E7�  +&  "
,�(  2

M���#��A  EA#�  B�CD'"��(    "
;#
���  �
V9  ��

.E7� #��#�A�� "�)�� ��!�C� �� �'
�6��  

�#��  ��,�  	��� �� 	�
S)7�"
;  �!C�  	��C;  
�   "
; 

�  

�
A  ����� E�F  EQ� 2:��  	��� M,U�9��� "
; 5�� " ��

  .E7�#��5  J�
S)�  
�(2"
;  N�)%�  �  ��u)� 2����   #��5 

+&#� 
;  M,U�9��� "
; 5���  ��  "�#  L�#�  �S��  80!�=;  


�  +�$��  w
'�
�   M,  M,U�9���  5��  ����  #�   K
:
  N�)%�  

'
2)��g( ��m  �  #�  2*�)
  ��
�  8A� '  �S��    ��� 5�� "
;  

#�
*�  �  M�!S' � �  \�Q�  +&
;  ��  ��, !,  ��  .����,���
��  

�2"��(#
�  	���  "
; �  �S����ck�m  #�  G����=  �

!�  

 5��
;  M,U�9���  "2�  	���  	��C;"
;  �S��   J#��O

��)  �
,3  .(��  +
��   	���"
;  �c��S��  �2#
�  2)H�(   	 �  

#�    �,�  �G;�<=. �  ���Q#  _
S'#�  '
��m  "�)���  #�   M�!S'  

  �;
�( M,U�9��� "
; 5����, !, ��  2)���    ���
�  G,�$H�  

 EQ���� � b,�O :�� "
=
�2" �� 2� . �"#�� h,
)
 2�

 ��  8Y
5  2�:
  "
=
�  b,�O  �  ���  EQ�  2�  ���  +
�


2:�� M���#��A  ��)A#� " ��2�b�'�'    �� 54    �5     Y#�

  B�CD' EA#� M���#��A �� 8Y
5 2�:
 �2�b�'�'   �� 5

3    �5/3   �

�� 
� 20,
:� #�  Y#�  �#�� �
A "
; 

� 
��' 2�

�)H
, �����  �)H�( #��Q 	�
S)7�w
'�
� .   �t
A  ��m
'    8�
Q

��F�'  ��  #
)H#  �S��  2)���  +
;
�(  �  j�C��  �7
="
;  

�S��  G��="
;   �;
�(  �#  +
��=  ��  ��.  2�  ��C;   �b�'�'  

#�  M,  2�9
a�  l�'��  #�  �#��  2:��" ��  G��=  �O�#�   #�  

�'���  �M�A  �F  )  +�#
!C;  �2020 �)���  +
��  (  2� 

�'���  ��  +
;
�(   �  2'��"�
;  
�  E;
��   �S��   j
�  8�!�' 

E7� 	 �  2�  2*�)
   2:��" ��  �#  	 �T�=  ��)  ��17  2� .(

�P
  ��  7#  2�  	��� "
;   �!C�  J��m�  w
'�
�   t
A  E%9   ��  

"�#  .
���7 "
;  �)H
,#�  l7�'  "
;#�0�7   "
; 

�  �
A  

�#  +���F  ����  G;
�  �#  $,�
  2*�)
  #�  � ����   �;�  

80!�="
;   ̀ 9
A  "�)���  �#  #�  K
�'#�    "
; 5��  
�

2}�#� M,U�9���  ��  . �;�h,
)
  �2E7�  �&  	 �  �O
5 2�9
a� �

�) \�:V' 
19 (E:�
a� #�� .�  

2� h,
)
	 �& E7�   �� +
�
M���#��A 2�  ;� "
;

 2:��" ��    2� 2F�' 
�J
D%��  :a�� �!,$�H  2 ��'
�9
a�  

_�
  �,��'  	��� "
;  	#��;
�"�  �`%��  +���    J
�6��

20,
:�"�    �� �'�
S)� "
;��!�C� �����& 2
�C
 +�$�� �

�� +
�
 ��A2� . �;�"#��M���#��A 2�  B�CD' EA#�-

"��(  2�  #�  "�'j
�  E���
Q  �� �S��  J
�6��  "��(#
�

276� E�F  
� 20,
:� #� �;
�( M,U�9��� "
; 5�� " ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            17 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


 C��� 4STTT��TTT�16 C�
2P 44  41401                                                                                                          
  

 

762 

 

2:��  M���#��A#��#�A��  �)A#�  " ��    �*��  �  	��� 2�

\�Q� h,
)
 � "�'.  �
c�� ���TC;  "
; 

�  2� �!C�  E7�

	 �&  ��  �,�
D'  ��Y�  2�	��C;  "
; 

�  ��
A  ��   
��'

L�#�
��,�'  J
�6��  �#  "���  `�%�'   M,U�9��� "
; 5��

2}�#� �;
�(   	 , = �� �:�Q� J
�}$F � 	��� ���� za7 "
;

& �� ��
5 ���TC; �O
5 \�:V' h,
)
 .�#�& B;��H E7� +

  �S�� �W  �,�
D'  +���
  d�)7�  #�  J#�Y  #�  2�

	#��;
�  �,�
D'  ��  	�
S)7�  �b7
��  M�!S'  J# Q  
�  "
;

+& +��� +
�,�# � �7�)7� E9��7 2� 2F�' 
� R#� 8(�( 
;

2�:
  2��'  #�  #
�0�  ����  G��=   �

�  ���O��  "
;

 � E7�  2H�Y 2�  +��:� � b7
��    +& ��  	 �  �9�'  2�:


��
��'   2�+����  M,  E��Q��  �����    �#��	�
S)7�   #��Q

 �,�  .���(   2�9
a�  #�   E,
�
  �!C�  E7�  E�F"
;  

�'
:�:V'  " , F  �#  #�  �#��   "<'��)7�"
;  2:��" ��  

"���  B�7�'  \�Q�  #�  �;
�(  M,U�9���  "
; 5��  �'��� 

 2C�
M�A B;��H   �� .  

  

  

 

References 

1. Afrasinei, G., M. Melis, C. Buttau, J. Bradd & C. Arras, 2017. Assessment of remote sensing-based 
classification methods for change detection of salt-affected areas (Biskra area, Algeria). Journal of Applied 
Remote Sensing, 11(1): 016025:1- 016025:28. 

2. Al-Bilbilsi, H., 2019. Spatial Monitoring of Urban Expansion Using Satellite Remote Sensing Images: A 
Case Study of Amman City. Jordan. Sustainability, 11(8): 1-14. 

3. Ali Mohammadi, A., A.A. Metkan, P. Ziaian & H. Tabatabai, 2018. Comparison of pixel-based, object-
oriented and decision tree classification methods in the preparation of forest types map using remote sensing 
data (case study: Astara forest). Applied Research Journal of Geographical Sciences, 10(13): 7-26. (In 
Persian). 

4. Andrew, M.H., I.R. Noble & R.T. Lange, 1976. A nondestructive method for estimating the weight of forage 
on shrubs. The Rangeland Journal, 1(3): 225231. 

5. Arekhi, S. 2012. Evaluation of the efficiency of the tree classification method for extracting land use map 
using satellite data in Cham Gardalan area of Ilam province. Geography and urban planning, 4: 17-26. (In 
Persian). 

6. Asadi, H., O. Esmailzadeh, S.M. Hosseini, Y. Asri & H. Zare, 2016. Application of Cocktail method in 
vegetation classification. Taxonomy and Biosystematics, 8(28): 21-38. 

7. Bonham, C.h.D. 2013. Measurements for Terrestrial Vegetation. John Wiley & Sons. 
8. Breiman, L., J.H. Friedman, R.A. Olshen & C.J. Stone, 1984. Classification and regression trees, Wadsworth 

and Brooks/Cole. Monterey, California, USA. 
9. Castillejo-González, I.L., C. Angueira, A. García-Ferrer & M. Sánchez de la Orden, 2019. Combining Object-

Based Image Analysis with Topographic Data for Landform Mapping: A Case Study in the Semi-Arid Chaco 
Ecosystem. Argentina. ISPRS Int. J. Geo-Inf, 8: 132. 

10. Culman, S.W., H.G. Gauch, C.B. Blackwood & J.E. Thies, 2008. Analysis of T-RFLP data using analysis of 
variance and ordination methods: a comparative study. Journal of Microbiological Methods, 75(1): 55-63. 

11. Death, G. & K.E. Fabricius, 2000. Classification and regression trees: a powerful yet simple technique for 
ecological data analysis. Ecology, 81(11): 3178-3192. 

12. Dellepiane, S.G. & P.C. Smith, 1999. Quality Assessment of Image Classification Algorithms for Land Cover 
Mapping: A review and a proposal for a cost-based approach. International Jour. Remote Sensing, 20(8): 
1461-1486. 

13. Dogan, O.K., Z. Akyurek & M. Beklioglu, 2009. Identification and mapping of submerged plants in a shallow 
lake using quickbird satellite data. Journal of Environmental Management, 90(7): 2138-2143. 

14. Duffy, J.P., L. Pratt, K. Anderson, P.E. Land & J.D. Shutler, 2018. Spatial assessment of intertidal seagrass 
meadows using optical imaging systems and a lightweight drone, Estuarine. Coastal and Shelf Science, 200: 
169-180. 

15. Duniway, M.C., J.W. Karl, S. Schrader, N. Baquera & J.E. Herrick, 2012. Rangeland and pasture monitoring: 
an approach to interpretation of high-resolution imagery focused on observer calibration for repeatability. 
Environmental monitoring and assessment, 184(6): 3789-3804 . 

16. Eugenio, F., J. Martin, J. Marcello & E. Fraile-Nuez, 2013. Environmental monitoring of El Hierro Island 
submarine volcano, by combining low and high resolution satellite imagery. International Journal of Applied 
Earth Observation and Geoinformation, 29: 53-66. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            18 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


�������	 
���
� ��
���� ���� �� �� � !�"#� �
$ ���� ���
�� ���  /...�-�./�   6��
�2$ �  

  
 

763 

 

17. Ge, G., Z. Shi, Y. Zhu, X. Yang & Y. Hao, 2020. Land use/cover classification in an arid desert-oasis mosaic 
landscape of China using remote sensed imagery: Performance assessment of four machine learning 
algorithms. Glob. Ecol. Conserv, 88: e00971. 

18. Hadian, F., R. Jafari, H. Bushari & S. Soltani, 2013. Evaluation of the accuracy of spectral indices of 
vegetation zoning at the scale of vegetation types and study area using TM sensor data in the southern Zagros 
regions. Remote Sensing and GIS of Iran, 4(4): 83-100. (In Persian). 

19. Hurskainen, P., H. Adhikari, M. Siljander, P.K.E. Pellikka & A. Hemp, 2019. Auxiliary datasets improve 
accuracy of object-based land use/land cover classification in heterogeneous savanna landscapes. Remote. 
Sens. Environ, 233: 111354. 

20. Jia, K., X. Wei, X. Gu, Y. Yao, X. Xie & B. Li, 2014. Land cover classification using Landsat 8 Operational 
Land Imager data in Beijing, China. Geocarto International, 29(8): 941- 951. 

21. Keshavarz, E., A. Ebrahimi & A.A. Naqipour, 2018. Comparison of kernel windows and different tolerance 
thresholds in the object-oriented classification method in order to identify individual plant units in dry areas 
in Marjan Borujen rangeland. Master's thesis in nature engineering, pasture orientation, 111 p. (In Persian). 

22. Keshavarz, E., A. Ebrahimi & A.A. Naghipour, 2019. Comparing the accuracy of pixel-based and object-
oriented classification methods in preparing a map of plant types (case study: Marjan Borujen). Marta 
Scientific Journal, 14(2): 272-285. (In Persian). 

23. Koomen, E. & J. Stillwell., 2007. Modelling land-use change. In modelling land-use change, pp. 1-22. 
Springer, Dordrecht. 

24. Kusbach, A., J.N. Long, H. Van Miegroet & L.M. Shultz, 2012. Fidelity and diagnostic species concepts in 
vegetation classification in the Rocky Mountains. Northern Utah, USA. Botany, 90(8): 678-693. 

25. Lillesand, T.M. & R.W. Kiefer, 1994. Remote sensing & image interpretion. 3th Ed., John wiley & sons Inc., 
New York, 750 p. 

26. Lima, T.A., R. Beuchle, A. Langner, R.C. Grecchi, V.C. Griess & F. Achard, 2019. Comparing Sentinel 2 
MSI and Landsat 8 OLI Imagery for Monitoring Selective Logging in the Brazilian Amazon. Remote sensing, 
11: 1- 21. 

27. Ludwig, A., H. Meyer & T. Nauss, 2016. Automatic classification of Google Earth images for a larger scale 
monitoring of bush encroachment in South Africa. International Journal of Applied Earth Observation and 
Geoinformation, 50: 89-94. 

28. Lv, Z., T. Liu, Y. Wan, J.A. Benediktsson & X. Zhang, 2018. Post-Processing Approach for Refining Raw 
Land Cover Change Detection of Very High-Resolution Remote Sensing Images. Remote Sensing, 10: 472 
p. 

29. Macintyre, P., A. van Niekerk & L. Mucina, 2020. Efficacy of multi-season Sentinel-2 imagery for 
compositional vegetation classification. Int. J. Appl. Earth Obs. Geoinf, 85: 101980. 

30. Manly, B.F. & J.A.N. Alberto., 2016. Multivariate statistical methods: a primer. Chapman and Hall/CRC. 
269 p. 

31. Mountrakis, G., J. Im & C. Ogole, 2011. Support vector machines in remote sensing: A review. 
Photogrammetry and Remote Sensing, 66: 247–259.    

32. Mueller-Dombois, D. & H. Ellenberg, 1974. Aims and methods of vegetation ecology. Wiley.  
33. Navarro, G., I. Caballero, G. Silva, P.C. Parra, Á. Vázquez & R. Caldeira, 2017. Evaluation of forest fire on 

Madeira Island using Sentinel-2A MSI imagery. International Journal of Applied Earth Observation and 
Geoinformation, 58(2): 97-106. 

34. Otukei, J.R. & T. Blaschke, 2010. Land cover change assessment using decision trees, support vector 
machines and maximum likelihood classification algorithms. International Journal of Applied Earth 
Observation and Geoinformation, 12: 27-31. 

35. Rannow, S. & M. Neubert., 2014. Managing protected areas in central and Eastern Europe under climate 
change, 322 p. 

36. Richards, J.A. & X. Jia., 2006. Remote Sensing Digital Image Analysis: An Introduction, Berlin: Springer-
Verlag. 4th edition. 

37. Rodriguez-Galiano, V. & M. Chica-Olmo., 2012. Land cover change analysis of a Mediterranean area in 
Spain using different sources of data: Multi-seasonal Landsat images, land surface temperature. Digital 
terrain models and texture. Appl. Geogr, 35: 208– 218. 

38. Rogan, J., J. Franklin, D. Stow, J. Miller, C. Woodcock & D. Roberts, 2008. Mapping land-cover 
modifications over large areas: A comparison of machine learning algorithms. Remote. Sens. Environ, 112: 
2272–2283. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                            19 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html


 C��� 4STTT��TTT�16 C�
2P 44  41401                                                                                                          
  

 

764 

 

39. Saadat, M. & R. Shah Hosseini., 2018. Presenting a combined method based on parametric and non-
parametric classification algorithms in order to separate different covers in Hyrkani forests. Remote Sensing 
and GIS of Iran, 11(4): 83-100. (In Persian). 

40. Sharma, R., A. Ghosh & P.K. Joshi, 2014. Decision tree approach for classification of remotely sensed 
satellite data using open source support Degree Level: field measurements across scales: comparing pixel 
aggregation and image For Classification. International Journal of Engineering Development and Research, 
2: 1-5. 

41. Sharma, H. & S. Kumar., 2016. A survey on decision tree algorithms of classification in data mining. 
International Journal of Science and Research, 5(4): 2094-2097. 

42. Tahmasebi, P., M. Moradi & R. Omidipour, 2017. Plant Functional Identity as the Predictor of Carbon 
Storage in Semi-Arid Ecosystems. Plant Ecology & Diversity, 139-151. 

43. Thenkabail, P.S. 2015. Remotely Sensed Data Characterization. Classification and Accuracies, CRC Press, 
Boca Raton. 

44. Unger, D.R., D.L. Kulhavy & I.K. Hung, 2013. Validating the Geometric Accuracy of High Spatial 
Resolution Multispectral Satellite Data. GIScience and Remote Sensing, 50(3): 271–280. 

45. Van Leeuwen, W.J.D., B.J. Orr, S.E. Marsh & S.M. Herrmann, 2006. Multi-sensor NDVI data continuity: 
Uncertainties and implications for vegetation monitoring applications. Remote Sens. Environ, 100(1): 67–
81. 

46. Verrelst, J., C.V. Gustau,  M.M. Jordi,  P.R. Juan,  V. Frank,  G.P.W.C. Jan & M. José,  2015. Optical remote 
sensing and the retrieval of terrestrial vegetation biogeophysical properties, a review. ISPRS J. Photogramm. 
Remote Sens, 108: 273–290. 

47. Villa, A., J.A. Benediktsson, J. Chanussot & J. Jutten, 2011. Hyperspectral Image Classification with 
Independent Component Discriminant Analysis. IEEE Transactions on Geoscience and Remote Sensing, 
49(12): 4865–4876. 

48. Wang, Q., W. Shi, P.M. Atkinson & Q. Wei, 2017. Approximate area-to-point regression kriging for fast 
hyperspectral image sharpening. IEEE Journal of Selected Topics in Applied Earth Observations and Remote 
Sensing, 10(1): 286-295. 

49. Weng, Q., 2018. Remote Sensing Time Series Image Processing. Engineering & Technology, Geography, 
263 p. 

50. Xie, Z., Y. Chen, D. Lu, G. Li & E. Chen, 2019. Classification of Land Cover, Forest, and Tree Species 
Classes with ZiYuan-3 Multispectral and Stereo Data. Remote. Sens, 11: 164. 

51. Yoneyama, Y., S. Suzuki, R. Sawa, K. Yoneyama, G.G. Power & T. Araki, 2002. Increased plasma adenosine 
concentrations and the severity of preeclampsia. Obstetrics & Gynecology, 100(6): 66-70. 

52. Yuan, Q., Y. Wei, X. Meng, H. Shen & L. Zhang, 2018. A Multiscale and Multidepth Convolutional Neural 
Network for Remote Sensing Imagery Pan-Sharpening. IEEE J. Sel. Top. Appl. Earth Obs. Remote. Sens, 
11: 978–989. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

7-
12

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            20 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.7.5
https://rangelandsrm.ir/article-1-1133-en.html
http://www.tcpdf.org

