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Abstract Article Info 

Background and objectives: Google Earth images are a valuable resource for 
understanding and studying the natural area's ecology due to their high spatial 

resolution . Considering that these images have been available for many years, in 

our country, these valuable data have not been used enough, especially in order to 

study vegetation and optimal natural areas management. So, the requirement to 

standardize the utilization of these images seems necessary to study plant ecological 

units as a basis for natural resource management. In this study, a protocol for google 

earth images visual interpretation has been developed to extract plant ecological 

units using six key indicators of shape, texture, color, tone, pattern, and shadow. 

Methodology: Related Google Earth images released in 2018 were used. Using the 
Offline Map Maker software, images related to the study area from google earth 

with the required maximum magnification (magnification -20) were used. Six key 

visual interpretation indicators of images were used to prepare a protocol for the 
plant ecological unit’s separation. In order to have sufficient repetition in defining 

and applying these indicators, three experts were used. These three experts, having 

the study area google earth images and based on this protocol, performed plant 

ecological units’ visual interpretation and separation in GIS10.5 Arc software. 

Finally, three digital maps were prepared. In order to evaluate the developed 

protocol, a ground control map was prepared by field visit and taking 200 

observation points of the mentioned units. After preparing the plant ecological units 
maps by each expert, error matrix analysis was used for accuracy analysis and maps 

validation. So that using the ground reality map obtained from the ground control 

points for each map, the amount of producer accuracy, user accuracy, kappa index 
of agreement, and overall accuracy were calculated separately. 

Results:  According to the key indicators of visual interpretation defined in this 

protocol, each expert prepared plant ecological unit’s maps. The error matrix 

analysis results show that the producer accuracy varied between 69 to 96%, but 

in most units, they had a producer accuracy of more than 80%. In addition, most 

plant ecological units with one dominant species had higher producer accuracy 

compared to units with two species predominance. Regarding user accuracy, the 
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accuracy varies between 63 and 96%. The second and third ecological units had 

96% user accuracy. Kappa index of agreement also represents an agreement 

between 68 and 95% for the ground reality map and the maps of the classification 

(visual interpretation) of experts. While the seventh plant ecological unit 

agreement is 68%, the first and fourth units 95% agree with the ground reality 

map. For plant ecological units with two dominant species, in addition to producer 

accuracy, user accuracy and kappa index of agreement have also decreased. The 

overall accuracy of the maps produced by these three experts includes 93%, 80%, 

and 90%, respectively, which have a good overall accuracy, which shows the very 
high accuracy and spatial resolution of google earth images. 

Conclusion: The results showed that there is a significant agreement between 

experts in the visual interpretation of google earth images. Therefore, plant 
ecological units could be separated and map prepared with relatively high 

accuracy. By developing such protocol using key elements introduced, beginner 

and inexperienced experts can develop maps with acceptable accuracy for better 

management and different ecosystems organization. However, according to this 

study's findings, it is recommended that this be used more for units that are 

structurally different to provide more acceptable accuracy maps.  Therefore, it is 

recommended in areas where the vegetation composition is mostly dominated by 

individual plant species, and the use of this protocol can lead to a more acceptable 

accurate visual interpretation of google earth images. 

 

Cite this article: Aghababaei, M., A. Ebrahimi, A.A. Naghipour, E. Asadi, 2022. Development of a Google Earth 

Image's Visual Interpretation Protocol to Determine Plant Ecological Units of the Semi-Steppe Regions. 

Journal of Rangeland, 16(1): 359-378.  

  
  © The Author(s).                                                            DOR: 20.1001.1.20080891.1401.16.2.1.5    

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

 

  

 

  

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                             2 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.1.5
http://rangelandsrm.ir/article-1-1118-en.html


      
 

361 

 

  

  

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

  �(��� ���) 

 

����*+ �&	��&*1. �����
�� /�012�31 .�4) 
56��	73 !�� ��1��� .2 

  

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

ma.aghababaeei@stu.sku.ac.ir  
2 .%��� ���#�&' ���#�&' 
()���� �*�	+ �� ! � ,-�./ ��(�	 
������ ���������� � ���	 
��� �(����� .  

3� ! � ,-�./ ��(�	 
������ ���������� � ���	 
��� �(�("4� . .%��� ���#�&' ���#�&' 
()���� �*�	+ �  

 

 ��4& 91:;� <!�=�    

:��4& ?	)  

 5	(# 16(7	–  ,�8�9:  

  

  

@A��� B���  30/10/1400  

 :C��
�� B���29/01/1401  

 :D
�E7 B���31/01/1401  

  

  

<���: !�3�  �    

?@('  ��� #  �(8�A�� �  

B�C  ���(D� ,  

���	�  

E��� F'�: 1�7�  �,  

 GH�., #   

:F!� � �4��   1-6(I	 � G@(�' ���� ���B'+�� �.�	 �%(�J(� ,�(�	 K��H 1� 1L�� (� M�� 5��� ��(D�

1N�! ,�O�6�#�  1"P�� ���H %()B8 �(�"@� �� G4� ��(B"	 %(�6(4 ��(D� *�  .��"�8 ,-�./ �(8(	�   ��  

  (	 ���#
�&�  P(#,  +�  �*  (8��� �    ��B'+��1�  �� 
9� ("4���  1-6(I	    � ,8(�� F'�:�	�G  &��1�   1N�!(8 �  

./�-,    .G4�  
����Q6  ��+(    1������("4�  �+(4  
�(A"4�  �  +�*  �(D��    G&LK(-6(I	  �(8�R��   ,�O�6�#�  

,8(��  1�%���!  ,(�.	  ����  ,-�./ ��(�	 G��	  1� ����E,	 �S�  , B-6���"4� �1-6(I	 *� �� *���(�� .�4�

��A� ����  ?@(' F' +� 
�(A"4� (� ,8(�� TO�6�#� �(8�R�� U���"4� G&L M�� 5��� ��(D� ,B�C �

  ��� # 5�'  �GP(�  �V��  �*�  ��)6�    �(41   .G4� 1"P( 1-4��  

 D�� � ��	&:�   ��  �*  �1-6(I	  +�  
���(8�  �(D��  1�(	(4  5���  M��  W���	    �(4 1�1397  
�(A"4�  �'  .�� *  

  +� 
�(A"4� (� ��"�� ��S�	 ������P�  Offline Map Maker  �(D��    (� M�� 5��� +� 1-6(I	 ���	 17I�	 1� W���	

(B�����  �Y#��R,  �  ���	 �+(  (B�����),-20GP��  ���H  
�(A"4�  ���	  (  .  1�&�  ����5B-6���"4�    T��A�

� ��(D� ,B�C ���A� ��� # ?@(' F' +� ,8(�� TO�6�#� �(8�R�� 1� .�' 
�(A"4  ����� *"'�� ��S�	

1� � ]�-� �� ,P(#?@(' *� �����(#  (8+�  �S�    �(�"@� �� (� ^(�'�(# 14 *� .�' 1"P�� 
�&� ^(�'�(# 14

  � 1-6(I	 ���	 17I�	 M�� 5��� ��(D� *"'��5B-6���"4� *� ^(4� ��    T��A� � ,B�C ���A� 1� ���H�

��� �� ,8(�� TO�6�#� �(8�R��  ���P�GIS10.5  Arc  ����# .�' 1�&� ,	�H� 1�7� 14 G(&� ��  1�  ,�(+�� ��S�	

  ���-� G'���� � ,����	 ��+(� (� ��� ,��	+ ��"�# 1�7� �1"P( 1-4�� 5B-6���"4� K(._200    
�8(�	 1I7�

  .�' 1�&� ��#Q	 �(8�R�� +�'�(# +� T �8 `4�� ,8(�� TO�6�#� �(8�R�� 1�7� 1�&� +� �-�  G&L �%(4(�

�$�15� a��  GH�  ,$�4�(."!� �  1�7�(8  1� .�' 
�(A"4� (I@ b��(	 ��6(�� +�  1�7� +� 
�(A"4� (� 1# ���/

1�7� +� ���#�8 ���� ,��	+ ��"�# W(7� +� 5N(R ,��	+ G�-H��  �
���# ��6�� GH� %���	 1�(���L K��N 1� (8

 (:(# cP��� d�E ����(# GH�   5# GH� ��' 1.4(a	  .  
  :G��)?@('  1�  1L��  (�1�7�  5B-6���"4�  *�  ��  
�'  ]�-�  ��(D�  ,B�C  ���A�  ��� #  �(8  �(8

1�(���L�R�� +� ��  .�' 1�&� %(4(�'�(# +� T �8 `4�� ,8(�� ,�O�6�#� �(8  %(�� (I@ b��(	 ��6(�� e("�

,	  *�� 1-6(I	 ���	 �(8�R�� ���� 
���# ��6�� GH� 1# �8�69    (�96   �"��� �� (	� G4� 
��� K�(A"	 �N��

  +� F�� 
���# ��6�� GH� ����� ����	80  1"'�� �N��h8 .���  T (� ,8(�� TO�6�#� �(8�R�� �Y#� *��C

  GH� ���	 �� .G4� 1"'�� 1��� �� G�.6(i (� ,(8�R�� (� 1�(7	 �� �� ���J(� 
���# ��6�� GH� d6(i 1���

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                             3 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.1.5
http://rangelandsrm.ir/article-1-1118-en.html


 

362 

 

� %���	 ��� ���(#*�� GH63    (�96  TO�6�#� �(8�R�� .G4� ��j"	 �N��    ����    ��4��  ���(# GH� ���96  

  +� cP��� �(�� ��� (:(# cP��� ?@(' .����� ��N��68    (� ��N��95   ,��	+ G�-H�� 1�7� *�� ��N��

1�7� (� TO�6�#� �(8�R��17./ +� 5N(R �(8  �� .G4� 
��� %(4(�'�(# (,B�C ���A�) ����  �R�� 1# ,6(R

h"A8 ,8(�� TO�6�#�    cP���68  ��(&C � ��� �(8�R�� ,6� G4� 
��� %(�� �� ��N��  7P���,  95    ��N��


��� %(�� ,��	+ G�-H�� 1�7� (� ��  GH� %���	 �� 
�l! d6(i 1��� �� (� ,8(�� TO�6�#� �(8�R�� ���� .���

�� (:(# cP��� d�E � ���(# GH� %���	 �
���# ��6��1�7� , # GH� %���	 .G4� 1"P( F8(# �  
�' ��6�� �(8

1� ^(�'�(# 14 `4��  5	(' d����93  �80    �90    G4� �N��  ��"�8 �����@�� ,��@ , # GaN %���	 +� 1#

,	 M�� 5��� ��(D� �J(� �(��� ,�(�	 T��A� %��� � GH� %���	 
��8� %(�� 1# .�'(�  
�H��): 
��   �� 1# ��� %(�� e("���A�� B�C, �(D�� 5��� M�� (� 
�(A"4� +� 5B-6���"4�   �1"P( 1-4��

��*  %(4(�'�(#  cP���  �-	, ����  ��L�  ���� GH� (� 1�7� 1�&� � ,8(�� TO�6�#� �(8�R�� T��A� �*���(�� .

%(�	�  ,J(�  m(".��,	  �Q:  .�'(�  �
�'  ,P�-	  ��� #  �N(�!  +�  
�(A"4�  (�  �, B-6���"4�  *��C  1-4��  (�

  �  ��".	  %(4(�'�(#h#1��$�  ,	1�7�  ������  �"&�  ,8��(	(4  �  G��	  ����  ��  ,6�.H  5�(H  GH�  (�  �(8

h"��4�#�1"P( 1� 1L�� (� (	� .���# 1�&� ] "�	 �(8,	 1�N�� c�7a� *� �(8(8�R�� ���� �	� *� ��'  ,

��.H 5�(H �(8 1�7� (� ��' 
�(A"4� �"��� ����� ��(B"	 �(8 K�(A� ��("@(4 n(a6 +� 1#  .��8� 1o��� �� ���

  1��� �� (�  ,(8�R��  ���� %(4(�'�(# *��  �S� pl"@� *�"��� 1# ��� %(�� c�7a� *�  e("�  *��qB8

,	 1�N�� �Q6 .G4� 
��� ,8(����' 7/(�	,  1#  #���d  F'�:  ��8(,    %� �����"�  .6(i (��G  1��� T�(8 �  

��8(,  ��&r  	,��(    5B-6���"4� *� +� 
�(A"4�	,�A� �� ��.H 5�(H GH� 1� �$�	 �������  B�C,  �(D�  �  

5���  M��  ��' .  
  

:�%���  �,(�(�(H� .s �,B�8���� .s �.�,7� .  ���4� 5�!(B4� ���:1401  .1� M�� 5��� ��(D� ,B�C ���A� 5B-6���"4� 1-4��  TO�6�#� �(8�R�� *��-� ��S�	

 ,8(������	  ,t"4� 1B��. ���	 �16)2  :(359-378.   

  

 DOR: 20.1001.1.20080891.1401.16.2.1.5  


I)%��� ����-��	 ,B ! *B$�� :              © %(������      

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                             4 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.1.5
http://rangelandsrm.ir/article-1-1118-en.html


 ��� ��	� 
���� ���� 
���� ������	��� ���	� ... /  L��=�� � ����*+  

  
 

363 

 

 �&!4&  

1�  ����	  ,8(��  F'�:  1�7�  1�&� +�  ,�  %���!

h&	  ,J(�  �(���  G�B8�  +�  �,"��	  �(8�����  *��

)  G4�  �����@��9 TO�6�#�  �(8�R��  c�H�  G@(�'  .(

1�  ,8(��1"��	�  %���!  +�  *)B8  ��  d�#��  �  �("@(4

1�  ��  ,�(��  ,8()���  `��'  1#  ,8(��  F'�:  ��L�

,	 G�+  ����  ��  ,&�(�	  ��#�(#  %�  ,:  ��  ������

,	  h8��P  
��+  K���L�	*�+�  �  ����� ����  ,(�.	  ��

G4� �����@�� ,�(�R ,"�B8� +� � 
��� ����	 G��	  )4  � 

2  .(�H���� �  h�C T ��/ �� 
()� (�1� +����,B� ,"R��  %���

F��  ,��(A"	 ,8(�� F'�: s�� � ���7	 1# ,E��� +� ,(8

1� �� �����  T �� s��� �"&� u�� ���� .��� ?���� ,"R��

h�CGB�H  �(�  �+���� �(8�R��  1�  ��  ] "�	  �(8

17./ ,8(�� TO�6�#�1	(��� 1��� �8 .��# ����  F(: �(8

�� ,"��	 K(	��H� � ,E��� ,�(+�� �  � F��� *"'�� ��	+(

�R�� +� ,8(��) G4� 17I�	 %� ,8(�� TO�6�#� �(825  .(

1�7�  *��C  1�&�  ����v��  �,(�.	  �(8  ���-"	  �(8

v��  ��  
�l!  �  1��8�:  �(���  mJ�B-	  1#  ,����	  �(8

GH(/  ��"�8 ��(+ �(# ����� � %(	+ p�N �� "�	 � (4�P

,	  1 BL  %�  +�  1#  G4�  1"P(  1-4���� v��  1�  %�  �(8

F$�4��#  
�('�  ����+�F$�4  .1!�B$	  ���+�  +�  ��

�����T����  �  (81�  �  v+���:  G&L  (8 %����  G4�

w(�+(� +� 5N(R K(!l/� 1J �(8  G4� *�	+ ,aI4 �(8

)21  ��(D�  1o���  , N�  ��(�	  +�  ,�  M��  5���  1�(	(4  .(

F$�4 .G4� ���� +� 1�7�(8� � * 1�(	(4  ���H h8 �(�# (�

�(D� %����  w(�"��  �(D� +� 
�' �  
���8(	��   1"�� ] "�	

�%� ^(�7	 1�  �(�	 K(!l/�  1�(	(4,    14�-��    h8��P  ��

,	) ��#15 1� ��(D� *� .(  J(� ,�(�	 T��A� K��H 5�6�

1�  ,-�./  ��(�	  K(-6(I	  ��  ,�����P  G�B8�  �("@(4  
9�

1#  �����  ,8(�� F'�:  �  +�17./ �� h8 ��(D�  *  ����

  U���"4� G&L ��(D� ,B�C ���A� �� h8 � 
�' K�(S�

1J +�  K(!l/�  ��#  
�(A"4�  %���  ,	 *�	+  ,aI4 �(8

)20  .(GP���: (�T���� �� �(+ �(8  ���(D� v+���: �(8

1�  %(�	�M��  5��� ��(D� �����(#   1# G4� 
�' h8��P

�4�#� �("@(4 1-6(I	 �� 1"�����h"� %� K����j� ( � (8  (8

)  �'(�  1"'��  ����(#  %(	+  ,/  ��24 .(  h8*��C    ��(D�

) J(� ,�(�	 T��A� K��H (� M�� 5���  ,"R  T +� �"B#

 1�7�  ����  (�"	
��:  +�  ������ TC�#  x��L�  �  (8

h"��4�#� , )�L  �  ,-��	  �(8   ?����  ����  1 BL+�

F'�:1�6 �(8%� *�� 1 N(P � ��  .����� ,��(# (8  
+��	�

��(D� *�"&� ��L�	 ���� �8 %(�	 1�K��N �(#��@ �� 

���5���  ���P� M�� ���Q��(� ,	��' 1# 1� %����(#  
+(L�

,	�8� (� ��� �8 %(�	 �� *�	+   ���� ��  �+J ,(B�����

 
��: ?����*�	+ yI4 �(8 �($�� ) ��8�10 .(  

+(�� %��P�+��  ����  1�&� 1�7�] "�	  �(8  F'�:

,8(�� ,4�"4� �)� p�/ +� � ,P�/ +� %(4� 1� 
����(8 

(� %���  T��A� �J(� 5��� ���� �� 1��	+ �M��  
�(A"4� +� 

��(D� *� �� 1�&� G� �(H 
��B8 1� ,E��� F'�: 1�7�  �(8

���)  G4�  
����  h8��P  %�  ����P�22  5��(#  �  b���  .(

)20111�  ,7�7a�  �� (��S�	 ,�(+�� GaN 1�J(4 1�7� 

5)�L,��+ +�  M��  5�����(D� ����#  
�(A"4� � 1$�"� 

��"P�� 1# z�E� ,�(�	 ��(D� ����  M��  5��� ���A� 

,B�C ,8(�� F'�: 1�
+���� 
���  J(�  ,P(# � ,	%���   +�

1�7� ,$�4 �(."!� �� %�17./ �(8  .��# 
�(A"4� 
�' ����

�(D�  +�  
�(A"4�  (��  4  �  M��  5����h"�    K(!l/�

P��jL�(  ,1�7�  ���(#�  E���,  q'�H 1���� 
+�R,   1�	���

&��1  '"�  �  ��1$  "P�� ��  �(D�  1#�   �(H  �M��  5����G 

6����  1�7�  ���(#�  E���,  �� GH� � GaN (���(  J(� ,   ��

	  ����,�'(�  )12 (.   %���	  F(:  ����  ��)�  c�7a�  ��

  (7�P� �(���(4 �� ��4� ^(�7	 �� ,8(�� F'�: d���

17./ +� ,���L  *� �� .�' 
�(A"4� M�� 5��� ��(D� ����

17./  G&L  1-6(I	1��B�  *��-�  �  ����  +�  ,B� -�  �(8

5���:1��� 1� W���	 �(8  ��(D� +� ,��C��i � ,��C �(8

�# 
�(A"4� M�� 5���  GH� ����� ,(&� 1�7� 1# ���97/0  

  ����� �(&���: %(77a	 *� .G4� 
���1�(L,4��� �  �(8

GH� �(��� 1# ,����	  5	(' �� ����a	 c/(�	 � 
��� ���

,	,	 ��')  ��# 
�(A"4�  M��  5��� ��(D�  +�  %���23 .(  

h8  *��C1-6(I	����  ����  ��P� F  17./ 1�7� GH���� � 

�� F'�:�E,  �(D� �(i�� +� �  �(D� (� M�� 5����  
���8(	  

  G4��68    
�(A"4��' (�  1#  ��"'��  �(&r�  %��)�8�9:  .

 �(D� +� 
�(A"4��   �(�	 z�E� (� G4��6 
���8(	,  30    �"	

B�,%���  1�7�(8�  	+ F'�:�* m(N�D@  1�7�(8�    F'�:

��8( ,  6�.H 5�(H GH� (�,  &� ���1   ("� .��B�e  1-6(I	 *�  

�  %(��1�7�  GH�  1#  ��(8�  �  F'�:� 8(,    �(i��  (�  ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                             5 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.1.5
http://rangelandsrm.ir/article-1-1118-en.html


 <��� .'MMM�
MMM&16 <��I .2  .1401  
  

 

364 

 

�(D��  	  M��  5��� ,����  ��.&�  %���  �1��/�   GH�  1#

17./����  E���,  +��(�#�  1���  ���    (�7    GH�  �  �N��

17./���� 	����%(  (�9  ��.&� �N��GP( )30( .    

 
��� 1��� 1� 1L�� (�  ��(B"	 %(�6(4 M�� 5��� �(8

  1"P�� ���H %()B8 �(�"@� �� 1# G4�(	�  ��    (	 ���# 
�&�  

 P(#,  +�  �*  (8����    ��B'+�� 1�  
9���  ��*  DD�"	� *  

./ ��(�	�-,  ("4�� ���  1-6(I	    � ,8(�� F'�:�	�G  

&��1�   1N�!(8 �  ./�-,    .G4�  
����Q6   (�   :�GP��(8 �  

@���  	+  ���1�  h8��P  ����   �(D��  M��  5���   (�  G�A�#  

�Da�	   1���P  � �� +(    1������("4�  �+(4  
�(A"4�  � +�*  �(D� �  

��  �("4��  K(-6(I	  �(8�R��  ,�O�6�#�  1�%���!  ,(�.	  

����    ,-�./ ��(�	 G��	 F��    F�: +�^(�R�   	,��'.  

h8�C�*  ����  +���(,   � GaN  �(."!�$�4,  B#,  # ��A ,  

1�7��(8 17./�,E��� F'�: ����  �(D�� M�� 5��� 1�-


��� %���!) ����� ����(# �L�	 �(828.(   N� p�8,  �*  

�Da�	 v+�� %��� %(�� 1-6(I	  1� �(D� ��P�   M�� 5���

�A�  %���  (��T   �(�	,    ,8(��  F'�:  K(-6(I	  G&L  J(�

m(N�D@  �A� c�/ +���  � ,B�C *  �(D��    .G4�(�   1L��

  �.�	 ��.� 1�  	(# � �	(L,  1� ��N� +���(#���  ?@('�(8  

� #��  �A���  B�C,  �(D��  ��� �  4�#��h"��(8  -��	,    �

(4(�',  ��{�(8  -��	,    K�(A"	  m(".��  �(8�("@(4  (�

	��� 1 BL+�� �%(  1����� �(8  A ! , �(8    (� G'�� %� �� �� (	

 B-6���"4�,  �A� v�� �!��H � ��N� +���  B�C,  �(D� �  

�A� �("4�� �� M�� 5����T  (8�R�� �  O�6�#�T  ��8( ,  

&�  ,-��	�1  �  *BE .��'*1#  ��C�(C,  ���  ���    K�(|H

4(�'�(#,  �A�  �  G@(�'  ���	  ��� TQ:� �  (8�R�� �  

��8( ,   �(�	  �"��  ��, �  j�  �  
����  h8��P��Q:���  � *  

4(�'�(#  +�  5B-6���"4�,  �  ^(�'�(#  1��)  ���   ���	

+���(,  � ���H���.    c�7a� *�,	  �����*�"���   ���� �(�

1��	+  �+(4    �	(L 5B-6���"4� T �($�G&L    U���"4�

����(#  �  F'�:  ,E���  ] "�	    K��H (� ��(D� +� 
�(A"4� (�

 J(� T��A����� ���#  �'(� . 

 &D�� � ��	�  

 ���0& ��	& �40%& 

  � �(a	�(&C %("4� ,t"4� 1B�� ����	 �� 1-6(I	 *�

  ��(�"����(-	  ,"R(�	  (�  64 /7712    �("�8  .�'  �($��

�S�+�    �� 17I�	 *� ,(�P��jL 5N(P�R  "53  ´18  °51  

  (�"12  ´19  °51    � ,H�' ��/"56  ´3  °32    (�"5  

´4  °32   +� `4�"	 s(A��� .G4� 
�' �H�� ,6(B' }�!

  ��(-	  17I�	  *�  ��  (��  yI448/2697   yI4  +�  �"	

  �(	� c./ ,����(� `4�"	 .G4� ��+� �(��25    ����� 16(4

220  	� ,�"	  h��7�  c./  .G4�  17I�	  *�  *:�#  ����

%("��(� (� ��4 � ��"-	 h� H� �����  .G4� T�@ � ��� �(8

��R *�)�(�	  (	� 5H6/1-  "�(4,����    (	� �Y#��R *�)�(�	 �

27  ,"�(4 1L��)  G4�  ����1 �(8�R��  �17I�	 *�  ��  .(

  (
(	 ����@) �(&� ��DP �� 1# ���� ��L� ,A "�	 ,"��	

  ���R K�	 1� � (
(	�&	) ��o(: (�120    �H�� ��C ���	 +��

,	1� ,6� ���'�&� K�' �y�aN G��	 5�6�
  J(� ������

  `��' 17I�	 hS!� GB�H �h# ,����(� ��L� (�  � 
��.�

  17I�	 d6(i ,8(�� F'�: � G4� d4(�	 ,8(�� F'�:

 � 16(4��C %(�	���  1�����.G4� (8  %�� �� 1C *   17I�	

��@ ��B�,  (8�R�� ���� �  O�6�#� � ,8(�� ,    .G4� 17I�	

�  1�  1L��  (�* 1#  `7P  '(R  �� �1(8  
�# (8   �  
��N�(8  

)�4���� ��L� ,  ��"���   � 17I�	1aI�	 G'� K��N, 

j� � 
�����K��    s(A��� (  '� d  ���'  B� 
�8(�	,��'   �  

	,%���  I4  ��y  h�C+���� �  (8�R�� �  O�6�#�T    ,8(��

 ] "�	'(� 1# 17I�	 �� ��L�	, N�D@ �� K�(A� +��K( 

#(@,  N�D@ ��K(  �("P��  ��%(8(    17I�	 �� ���7"4� G&L

�	 �� G4���# 
�8(  .  

�� D��  

��  �*   �1-6(I	  +�  
���(8�   �(D��  1�(	(4  5���   M��  

W���	    �(4  1�1397  
�(A"4�  �'  .��*    (�  ��"��  ��S�	

  +� 
�(A"4� ������P�  Offline Map Maker  �(D��   1� W���	

(B����� �Y#��R (� M�� 5��� +� 1-6(I	 ���	 17I�	,    ���	

���+(  G&L  �A��T  (8�R���  O�6�#�T  (B�����),-20  (

� .GP�� ���H 
�(A"4� ���	*  ������P�  T  ��� ���P��    G4�

  1#����  ��(����  �(D�  U���"4�  ��  5���    ���	  M��

  ���H 
�(A"4� 	,�����	 . G  ���  ���P�Offline Map Maker  

�*  �(D� 1# G4��    K(!l/� 
��B8 1� ���(D"�	 ,    +�  5���

M��  �� ���  ,	�+� � ��#*��  �(D� �  ��(����   	 
�',  ������

1�7"�	 ��/�h ���� �$� s�� �8 15� a��   ,�(�	� %���� +(  

  1�  ��$	  %��#  �L�	  *�	+�  ���H  
�(A"4�  ���	����  .

�(D��  ,�� ��� *� `4�� 
�' �� ���  ���P�o�+�	�T   � �'

4  +��h"�  P��jL  K(D"�	�( ,  ��/)-P��jL  }�!�(,  (

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

2.
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
04

 ]
 

                             6 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.2.1.5
http://rangelandsrm.ir/article-1-1118-en.html


 ��� ��	� 
���� ���� 
���� ������	��� ���	� ... /  L��=�� � ����*+  

  
 

365 

 

����  G6�&4  
�(A"4�  �  
�(�:  �+(4  ��  G-�./  4 1� � h"� 

  K(D"�	�S�  ���	Universal Transverse Mercator 

(UTM)    ��ArcGIS 10.5  �.� 5  �'.    +�	 ���	  
���a	

  1-6(I	  +�  
�(A"4�  (�  1�7�,	�H�    .�'  
���  v��  17I�	

  �($���4 17./����  	�H� ,  (8�R���  O�6�#�T  ��8( ,   (�  
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  (ب) روی نقشه استان چهارمحال و بختياری (الف) و روی تصاوير گوگل ارث بر : نمای کلی منطقه مورد مطالعه١شکل 
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شکل   ن،يزم  ی رو بر آن  متناظر  ريتصاو و  ارث گوگل ريتصو یرو  بر کياکولوژ  ی از بازتابش واحدها یناش وتن  رنگ راتييتغ :٢ شکل 
 است  St ho کيشکل ج واحد اکولوژ  و  Br toکژياکولو واحدب   شکل ،As ve کياکولوژ واحدالف  
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T�(� � ,�+�41�6 G6(R +�  �  
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�' U�(@ ��

1� .��"�8 �(B"	 ,��@ 

  

  

  

  تغييرات شکل ناشی از بازتابش واحدهای اکولوژيک گياهی مختلف بر روی تصوير گوگل ارث و تصاوير متناظر آن بر روی زمين : ٣شکل 
  کاملاً متفاوت است  در شکل ب  علفزار واحد اکولوژيک کيکه با نمود  را Sc orدر شکل الف نمودی از واحد اکولوژيک گياهی 
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�#  +�  ,aE�� ?����  1�  1#  G4�  %((B�  ��D�  ��  (8

"�:,,	 TB# ��� �� .��#  

  

    
  ها كه بر روی تصوير گوگل ارث و تصوير متناظر آن بر روی زمين قابل تشخيص است مشخصی از کوه: تصوير واضح و  ۴شکل
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4-  �)6�:  1�6  ,�(�	  %(	��C  1�  �)6�  ��  x(�'�  �  (8

^(�7	,	 W���	 ���� �(81� � ��' hS� � d����  ?��	

 ��|R  
��:1N�! �� (8 
�('�   .����G6(@� �(_� +� ��(��� -

8  ,H(� ��(+ %(	+ K�	 ���� *�	+ yI4 ��� %(��� �(

,	) ��(	25  5�' �� .(5    5���  ��(D�  ��  �)6�  K����j�

 1�  M��,	  %(��  ��  �+��(�#  1�  W���	  �(_�  ,��@  .�8�

%(�C ,	 1SRl	 5�' *� �� 1C1� ��'  �(�' � h�' 5�6�

� h�' +� G@���� ,�)6� ,E��� hS�	  ��(D� ��� �� ,E��

,	  F7� hS�	 ��)6� ,�- �	� *� 1# ��# 1SRl	 %���

 ���A� � ,-��	 ,E��� +� �+��(�# ,E��� T��A� �� ,B&	

%� T��A� � .���� (8 

  
  

  آن بر روی سطح زمين: الگوی منظم ناشی از شخم ارضی کشاورزی بر روی تصاوير گوگل ارث و تصوير متناظر ۵شکل 
  

5-   GP(�  :��� GP(� K����j� ���+ ��8(r *�	+ yI4 

1# �� ��(D� 
�� ,	���' ,	  ]�-�  ����  GP(�  .���#

  �  ,E���  F'�:  ����+�	 :F�1���  �+��  ��)6�  ,���  (8

) G4� d4(�	14  .(  ��(Y	 ����%(�	���    G@���� ,"P(� �

  � ������B8 ����6(R�� ��,1#  1�����  (8  ,"P(� ����� mJ�B-	

 � ��+���B8(� "�8��  5�' �� .6-1� ]6�  F'�: ��L� 5�6�

1� GP(� �%(�	��� +� ,"@���� K��N ��� �8(r   G4� 
�'

6(R��,1#   5�' ��6-1� w1��� ��L� 5�6�1��� �(8  � ��

1��� *� ,.�� %��� ����  �($� � %(�	��� (� 1�(7	 �� (8

1(4-GP(�  �,�'�� ���+ ,	 �($� �����# .    �)� ,�(��  1�

��)6� ���+ �� +� K(-IH T�(�  � *'��   +�  ,'(�  w�(�"	

1���  ��|R1���  �(8  %(�	���  (�  1�(7	  ��  �� 	, %���

 5�') ��# 
�8(�	6 .( 
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  رات بافت ناشی از زبری واحدهای اکولوژيک مختلف بر روی تصوير گوگل ارث و تصاوير متناظرآن بر روی سطح زمين : تغيي۶شکل  

  

 ���� ���	�	��  �!"�� Q�
R��� � 
����  

   1�&� ����5B-6���"4�    TO�6�#�  �(8�R�� T��A�

1� .�' 
�(A"4� ��� # ?@(' F' +� ,8(��  ,�(+�� ��S�	

?@('  *�  ���A�  ����(: *�  ��Q:���j�  G&L  �(8

5B-6���"4�    ����� *"'�� � �)� ^(�'�(# 1� ,4(�'�(# +�

1�  �  ]�-�  ��  ,P(#?@('  *�  �����(#  T��A�  ��  (8

  TO�6�#� �(8�R��+�  �S�  (�'�(# 14 
�' 1"P�� 
�&� ^

?@(' *� ��"��  .G4�  � ]�-� ^(�'�(# 14 �8 ���� (8

5B-6���"4�    ���L �� ��L�	1    ���A� ���� %(�� �(�"@� ��

 ��(D� *"'�� �(�"@� �� (�  ^(�'�(# 14 *�  .GP�� ���H

 � ,B�C ���A� 1� ���H� �1-6(I	 ���	 17I�	 M�� 5���

��  ��  ,8(��  TO�6�#�  �(8�R��  T��A��  ���P�GIS10.5  

Arc    %(��  ^(�7	  (�  ,	�H�  1�7�  14 G(&�  ��  .����#

)5000/1 .�' 1�&� (  

  

 S�!T1-  �)	�)VWI X�  �  ��	& �40%& �� ���� ���	�	��  �!"�� ��=�� @YT ��� ��	� 
���� 
���� �� <����� ��	&   �

���0&  

 �R��,8(�� TO�6�6�#� - ����(#    �R�� �(D"@� �(�

 ,8(�� TO�6�#�  

5�'  GP(�   V��  *�  �)6�   1(4   1��B�  

Agriculture Ag  ,I@  ���  
�&H��  
���  hS�	   ?��	(�  
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,8(�� TO�6�6�#� �R�� - ����(#    �R�� �(D"@� �(�

 ,8(�� TO�6�#�  

5�'  GP(�   V��  *�  �)6�   1(4   1��B�  

Astragalus verus As ve   1t# ��  ��+   ��"�#(@  
���   hS�	(�   ?��	  

  

Bromus tomentellus Br to  

  ml	(#

 ,�+�4

5�'  

���  
�&H��  
  G.��


���  
 hS�	(�   ?��	(�  

  

Scariola orientalis  Sc or  
1�6  � ��

*&:  
��+   ��"�#(@  

  m(".��

*'��  
 hS�	(�   ?��	  

  

Astragalus verus - 
Bromus tomentellus 

At ve – Br To  

1t#  � ��

 ,�+�4

5�'  

��+   ��"�#(@  
  m(".��


���  
 hS�	(�  

  m(".��

 ?��	  

  

Astragalus verus - Stipa 

hohenikeriana  As ve – St ho  

1t#  � ��

 ,�+�4

5�'  

��+   ��"�#(@  
  m(".��

*'��  
 hS�	(�  

  m(".��

 ?��	  

  

Bromus tomentellus - 

Stipa hohenikeriana  Br to – St ho  
 ,�+�4

5�'  
���  
�&H��  *'��   hS�	(�   ?��	(�  

  

  

��4) @Z6 ���
�<!I !��	�  �  

 %���	 +� ,8(�� �,!�E�	 1�7� �8 +� 
�(A"4� 1	+J

1�7� GaN ��"�# G&L .G4� %� GH� � GaN  1�&� �(8
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�'   ,����	 ��+(� ,/    
()"4� +� 
�(A"4� (�-H�	G�  w(

  ���-� ,�(&L200    ,P(# W(7� ���-� *"'�� �(�.	 ��) 1I7�

) ,8(�� TO�6�#� �(8�R�� ,	(B� +�21 17I�	 yI4 +� (

G�-H��  %���!  1�  W(7�  *�  �  G'����  1-6(I	  ���	  �(8

%� ,8(�� F'�: s�� � 1P(E� ��(D� ��� �� ,��	+  G._ (8

 5�') �'8(&� �� .(1�7� GaN *��-� ���� G 1�&� �(8

  �(I@  b��(	  1.4(a	  c�/  +�  �%(4(�'�(#  `4��  
�'

  +� T �8 , # GaN � (:(# d�E 1�7� (8    e("� � *��-�

.�' v���� 1 N(R 

  

 
1

 Producer’s Accuracy 

2
 User’s Accuracy  

                 
: نقشه نقاط ثبت شده زمينی جهت صحت سنجی نقشه  ٨شکل 

 ی نهايی حاصل از تفسير واحدهای اکولوژيک گياه

  

   �&+ D��[H���3Z���� 91:;�  

  `4�� ,8(�� TO�6�#�  �(8�R�� 1�7� 1�&� +�  �-�

  G&L  �%(4(�'�(#  +�  T  �8�$� 15� a��  GH�    �

,$�4�(."!�  1�7�(8    .�'  
�(A"4�  (I@  b��(	  ��6(��  +�

 W(7� +� 5N(R ,��	+ K(�-H�� 1�7� +� 
�(A"4� (� 1# ���I�

1�7�  +�  ���#�8  ����  ,��	+  ��"�# 1�(���L  K��N 1�  (8

  
���# ��6�� GH� %���	1  )PA  ���(# GH� �(2(UA) d�E �

(:(# cP��� 3(KIA)  5# GH� �4(OA) �' 1.4(a	  .  

  

 G��) 

  (�?@(' 1� 1L��  ���L �� 
�' ]�-� �(81  1�7� -

81�(���L �(�R��  +�  ��  �8  `4��  ,8(�� ,�O�6�#�  �(8

  �� 1 N(R e("� 1# �' 1�&� %(4(�'�(# +� T5�'  )9 (  

  T �8 ���A� +� 5N(R ,8(�� TO�6�#� �R�� 1�7� ,�-

  .G4� 
�' 
��� %(�� %(4(�'�(# +�  

3
 agreementKappa index of  

4
 Overall Accuracy 
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  : نقشه واحدهای اکولوژيک گياهی تهيه شده توسط کارشناسان بر مبنای دستورالعمل تفسير چشمی تصاوير گوگل ارث ٩شکل 

  

1q�(�C  ��  5�'  9  
�8(�	   	,(B�  ��'�   # ,  

 17./����  (8�R���  O�6�#��,  ��(�   14 �8 1# G4� %�

� ^(�'�(#  �    m(".���(�� ,  +�  (8�R�� �  �6�#�O�,  �- ,  

���+�	�  (8�R�� �  �6�#�O�,   ,8(��1"'���� .���  �* *��  

  ,�-  ���  ,8(��  TO�6�#�  �R��E���,  +��(�#�    (�  1#

  (� ^(�'�(# 14 �8 `4�� G4� 
�' 
��� %(�� �.4 V��

���R�    ��(+��� h8 1�(�	�?  � (� G4� 
�' 
��� *  

  1# K�(A� ��� ^(�'�(#  6(B' F�� ��,  ��� 17I�	,   ��

1�E���  %���!,  +��(�#�  ��� �?    mlB!  1#  G4�  
���

+��(�#G���  �  .�*  �  ^(�'�(#  ��  `4��  F���)  

1��R�� %���!  TO�6�#�  ��8(  d6(i 1��� (� h�' ,As Ve 

- St ho   ����?  .G4� 
�' 
���   TO�6�#� �R�� ���	 ��

 ��4 ,8(�� TO�6�#� �R�� � %�� d6(i 1��� (� ��� ,8(��

d6(i 1��� (�Br to     
�8(�	 ^(�'�(# 14 *�� ,J(� cP���

d6(i 1��� (� ��(&C ,8(�� TO�6�#� �R�� .G4� 
�'Sc 

or  ?���� 1�(�	 ��(+ ���R (� 17I�	 ,���L F�� ��

  .G4� 
�' 
���6(R��,� �� 1#  �(B� �17I�	 ��#�	 F�

  *�"��� .G4� ��&�	 ����R (� ^(�'�(# 14 
(��� *��

  1���  ��  (�  ,(8�R��  ����  %(4(�'�(#  *��  �S�  pl"@�

.G4� 
�' 
�8(�	 ,8(�� 

  ��6��  GH�  %���	  (I@  b��(	  ��6(��  +�  
�(A"4�  (�

 +�  T  �8  ����  (:(#  cP���  d�E  �  ���(#  GH�  �
���#

 �  ,8(��  �(8�R��  1�7�  +�  T  �8  ����  5#  GaN  �(8

  5�') �' 1.4(a	 ,(&�10 5N(R 1�7� b��(	 *� �� .(

  5�') ,��	+ 
�' G._ W(7� +�81� (  G&L 1(: 1�7� %���!

  
�(A"4�  %(4(�'�(# +�  T  �8 ,(&�  1�7�  ,$�4 GaN
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  يی تفسير چشمی واحدهای اکولوژيک گياهی نها های نقشه یاب يدر ارز  یو صحت کل  دقت  زانيخطا با م سيماتر  زيخلاصه آنال :١٠ شکل 

  

17./ +� 5N(R e("�����  %(�� M�� 5��� ��(D� (8

,	  1-6(I	 ���	 �(8�R�� ���� 
���# ��6�� GH� 1# �8�

  *��69    (�96    (	� G4� 
��� K�(A"	 �N��  ����	 �"��� ��

  +� F�� 
���# ��6�� GH� �����80  1"'�� �N�� h8 .��� -

C  d6(i  1���  T  (�  ,8(��  TO�6�#�  �(8�R��  �Y#�  *��

  (�  ,(8�R��  (�  1�(7	  ��  ��  ���J(�  
���#  ��6��  GH�

 5�') G4� 1"'�� 1��� �� G�.6(i10   GH� ���	 �� .(]6�

*��  GH�  %���	  ���  ���(#63    (�96  	  �N�� .G4�  ��j"

TO�6�#�  �(8�R��    ����    ��4��  ���(#  GH�  ���96  

  5�') ����� ��N��10    �(�� ��� (:(# cP��� ?@(' .(w

  +�  cP���68    (�  ��N��95   G�-H��  1�7�  *��  ��N��

 1�7� (� TO�6�#� �(8�R�� ,��	+17./ +� 5N(R �(8 ����

  1# ,6(R �� .G4� 
��� %(4(�'�(# (,B�C ���A�)  �R��

h"A8  ,8(��  TO�6�#�    cP���68   
���  %(��  ��  ��N��

��(&C � ��� �(8�R�� ,6� G4�  7P���,  95   (� �� ��N��


���  %(��  ,��	+  G�-H��  1�7�  5�')  ���10   ����  .(U

 %���	 �� 
�l! d6(i 1��� �� (� ,8(�� TO�6�#� �(8�R��

 # ��� (:(# cP��� d�E � ���(# GH� �
���# ��6�� GH�  F8(

1�7� , # GH� %���	 .G4� 1"P( 14 `4�� 
�' ��6�� �(8

1� ^(�'�(# 5	(' d����93 �80  �90   5�') G4� �N��

10  .(�  

  

�) � \Z���H�� 
    

  (8�R���  O�6�#�T  ��8(,  �  ��  (��9,    
�B!

#�� � �("@(4�d  �� 8(,  $�4�
�  �A���T  	,���'1� .6��5  

  G-4������	  
+��	�    K(!l/�F$�4  +�  ����  �����  ��� �( 

��B'+���  ����  �A��T  ���(#� (8�  E���, )11  �  27(  �   ��  

  %����8  ���(#�  E���,  + �  (8�R�� �   �8  ���(#�  E���, 

h8%�C  (8�R���  O�6�#�T  �� 8(,  1�  %���!+�  1!�B$	 ��

  +��R��  E���,  -��	,  	,(8�R��  .��'(��  O�6�#�T  1�-

  %���!(�.	�  �	�G    ����	+�  B8��G  +�(�  �������@��  1# 

8� p�* &� 1-6(I	�1   B-6���"4�,   v�� �!��H � ��N� +�

�A���  B�C,  �(D��  M�� 5��� �  1�%���!  �.�	   ��B'+�� 

F$�4  +�  ����  �A� K��H (��T  �� � J(�%()  ����  �A��T  

(8�R���  O�6�#�T  ��8(,    (�1���(#���  ?@('(8�  

 #���    ���A�  ������	   B��1   t"4�,  	,�'(�.  ��  �*    1-6(I	

  (� 
�(A"4�   # �D�! F' +��� �  �-�]    �� 
�' 5B-6���"4� 

  ���L)1E��� ��)6� ��"#(P +� 
�(A"4� (� ��"�� (,  +��(�# � 
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 (4 +� 
���@ h�' ��  E���,  -��	,   (�    K��H�A��T  J(� ,  

  ��$	���'  )5�'  9  �  10(    �(_� ��+1�(L    K(� B! +� 
��(	

  G�# � h�'1���@  �� �� ,D���� 5�(H � hS�	 ��)6� ,

  ��(D�  ���1���L�    ,E���  �(4 ��)6�  (�  1# G4�  
����

  5�') ����� �+�(�  K�(A� ,-��	5 ���� 1(4 ��"#(P +� .(


�#  �  �A��	  c/(�	  �+(4��LG'�  +�  (8(8    �'  
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