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Abstract Article Info 

Background and objectives: Due to the need to determine the suitability of the habitat in 

providing emendation suggestions in biological programs, predicting the optimal habitat of 

important and valuable plant species in local and academic knowledge is considered one of 

the important matters in the rangeland's improvement and development. Nowadays, 

different modeling methods have been considered in this field. In addition to finding 

important influencing factors in the establishment and distribution of the species, this can 

determine its preferential tendency towards environmental factors. Therefore, this study was 

carried out with the aim of preparing a habitat prediction map of the Artemisia austriaca 

species, which is important from the point of view of both local people and experts of the 

region and has multi-purpose values, at the level of rangelands of Ardabil province with 

machine learning methods . 

Methodology: In the Rangelands of Ardabil province, 675 sampling sites from the presence 

and absence of studied species were considered from 2018 to 2021. Two categories of 

environmental factors including bioclimatic variables and topographic variables, including 

primary and secondary topographic indicators were investigated in relation to the presence 

of the species. Maps of all environmental factors were prepared with 70% of the data and 

overlapped in geographic information software. Predicting the presence of A. austriaca with 

four methods; Generalized Linear Model (GLM), Generalized Cumulative Model (GAM), 

Random Forest Model (RF), and generalized boosted Regression Model (GBM) were 

performed in R software environment. The analysis of the importance of environmental 

variables for the models was done in the Biomode2 package. To evaluate the models, 30% 

of species data and three statistics of the area under the curve (AUC), kappa, and true skill 

statistic (TSS) were used.  

Results: The modeling results showed that the precipitation variable in the coldest season 

(Bio19) was the most effective variable in the spread of A. austriaca species in all four 

studied methods. In the GLM method, the variables of seasonal temperature (Bio4) and 

topographic position index (TPI) were also found to be effective factors in the presence of 

the A. austriaca species. In the RF model, respectively, Bio19 and seasonal precipitation 
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(Bio15), and in the GBM model, the variables Bio19, precipitation of the wettest month 

(Bio13), and Bio15 were introduced as the most important variables in the presence of the 

species. Also, in the GAM model, the results showed that the variables of altitude above sea 

level, Bio19, Bio15, and Bio4 are the most important in the distribution of the species in the 

A. austriaca. Comparing the performance of the models showed that the GBM model with 

AUC 0.97, Kappa index 0.8, and TSS 0.886 is the best model among the studied models, 

followed by the random forest model with the index under the curve 0.96, Kappa 0.79, and 

TSS equal to 0.86 is the second model approved in this connection. 

Conclusion: The results of this research showed that the studied models, especially the 

GBM and RF models, are able to predict the optimal habitat of the A. austriaca in the 

rangelands of Ardabil province with acceptable accuracy. Based on the results of the 

mentioned models, climatic factors have a greater effect on the occurrence of A. austriaca 

in Ardabil province. The use of the results of this and similar research is essential in 

preparing the habitat identification of any plant species and suggesting suitable native 

species for the improvement of rangelands. Finally, using the environmental factors of each 

region, the probability for the success or failure of the establishment of plant species can be 

predicted. Because one of the main conditions in the success or failure of such operations is 

their adaptation to the needs of the suggested species in that area. 
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 1�  ��  #���  bW�  *�  m#k���  �  ����  ���L  1'E#W�  ����  �����

  1&�	 �� <��  �#$%���  U�+k�  �� �W�"� ��#� <����]@�

  �O�'� w#N K��#�: � ?���R 1A�� <�$&#�� �#�� �� 1����

 .&��X&  

o�A  )  1����Artemisia(  #�  1A��  1�  �#8��N�  

 >�#��	 <��* � ���e� K��L� 1����X8 ��	) #8Astragalus(  

1�  �#�O�  �  �9������  ��4�*  1�#%�  *�  �}&  ���Nx  6.   
���� 

�,A  �#8#�	  �#$%�:  ��    �������%�  �  ��   1T���#8   �'�()  

1�  6#4R  ����.  )22  .(K8<��i  ��  ?#'E#W�  [��-�  1�  

��#&���   �   >!&  1&�	 �#8  1����  ��  P����  <���  �   �#c��  

2�#'�  ��  ����"�  �#8*#	  1&#-�	��  )11(
  7v#kR  w#N  �  

<��^�  ��\y  ����#8  ��8�   �  �%R�  ��  bW�  �����  �g��� 

�  1X�&�g���  )19(
  ~��N  ������  )20 (   �   �#8����#�  

��'�T  )46  ( ��#;�   �;  7��  . #�� 1&#k�^��  1�#&���,���#8  

 1'�����  �  �&��X�  �  ��R  ���e�  ����#�  �|���  �   ��(�  

 1T���#8   �'�()  1�  f�"� �#8  ����*  <��  �$����:  ��  
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1�44	  �  #�  >���:  �&���  �  
�T��O  1T���#8  1i�#g+�   � 

7�+� 1����#8��* 1� ���,A Ui�� � ��,� ��(� �;  �  

7�O�v  ��(�  �  �*���  �+��&V   ��  7�A  1&�	���*  �   �#c��  

,���  K4��&�   �  m���  ��  ��"�  ����  )22  .(*�  ���  
�$��  

����  ���	��A  *�  &��  P��-�   �  ���  ����!�L  
�����  s#��R�  

1� 1Q��� �#8�#+8�� ������  P�#�� � �.�#� �� 1���*�#8  

�kR  7�'|�  ��A��  �  1�#&���#8  YST�  �  #�R�  �����  7��  .

*�  K��<���  f���;  7�!O��  7v#kR  *�   �#$%���  �#8#�	   �  

 Y�) �#8  YST�  ����  ��}&  1�#&���#8  
��#+'���  >�:����  

�#$%���  �  6#-�&�  �#+�  P�#��  )�#$%���  ��!E#�  (���� 

7%�  �#8#�	   _8  7��  .�	�  U�   �#�	   ��  f�"�   P�#��  

��N  ����  ;�  7%�   
��%&  �i�8  f���;  �*r  7�#��   �;  

 
;#�  �E�  1c��&  �(�#��  1�7��  8��-&  �.  �   ��#�  

����#&  [�)  �'���  *�  ��#��  �E#�  �  �'�()  ����;  .

�9������   O��  7�A   ��&  1�  _8   
���\�   ��*#�&   w��  

7���  *�  f����  1&�	  �  f�"�  74�*   �.#8  7��  �  B���#8  

>�:����   �#$%���  1&�	 #8  *�  7�X8�  �9����   ��  <��  

�9������  �����N��  <��  
�\E  .��48    _8  #�   �!"�

��!&  1����  �#$%���  �*#4E�)  ��A. austriaca *�  1�  (

1&�	�� ������ �#��� ����� K�� �#8.; �#c&� 
;#�   

  

D�	 � 
�"��I  

 �*��R� 
	"� ��R��  

�#���  ������  ��  ���"�  '15  °47  #�  '56  °48  2�) 

�L�;  �  '09  °37  #�  '42  °39  u��  �E#X;  �L��  �;  7��  .

7R#4�  �.  1757596  �#�+8  )��R  07/1  T��  *�  

7R#4�  �����  (�  7�'XA  �.  p#����  ��#X;��  2#� 

1395  �����  U�  ������  �  270  ��,8  �k&  ) 7��27(  . �#��� 

������  p#����   ?#�S)�  �#$�4���#8  U��:����   �  

���#��c��  �����  �	&�#�  <��  300  #�  732  �������  �  

 �#��  <�$&#��  1&r#�  <��  4/8   #�  4/15  1A��  ��&#����	  

7��  )40  .(m#k���  *�  bW�  <�� #���  17  #�  4811  ���  7�� .

�����  �#���  ������   #�  7R#4�  946687  �#�+8  >�� <���  

����#� �� 1� ��N ~#j�N� ����&� )24 .(  

  

  

  

  
 �7?1: ��")� S��� � �*��R� 
	"� ��R�� @�*%"�  �	�
��A. 

austriaca  ���
	� ����� ����� TR� 	
 

  

 �*��R� 
	"� ��"M  

��!& 1����  ��A. austriaca Jacq.)  ���#� ����&#N *� (

)Asteraceae1X�&  1E#��i  7��  �8#�	  
( 1���  #�  ��

 B*��  1�  ��v#kR  
������  �#8 �����  YST�  �  1'���  ��

��  �&#�48��  �	����:  .��X&  ��#k���  �.  *�  ����

 ����� �� .7�� ��(�� � *#!kL 
����� 
1���� �. ��#�O��eA

2#X;  ��  �&#��  ?#�#k���  ��  �#�X�  �S(�  ��  �  6�y

) ���� ���%�� B��4	10 
17  �35 .(  

 ��")� �	�
��  

1&�	 ��'O ��*�� ����  ��!& 1���� �#��� ����� �� ��

) ���O ��#�� 1� 1A�� #� ������10    �17  �#c&� ?#'E#W� � (

) �;19    �35 ����#� 1%!& 1� 1A�� #� og� .; ��#�& (

)  �|���24  L#O   )#��  ��  
��(L  �;  7(]  Z#!&  �  (

7�#�  � �&��� ��*#�  1� ��L�  ���� ����#� #�  1&�X& �#8

 1&�X&1&�X& �"� 6#-�&� .; ������ �� 7�#� �8 �� ������

K8 .; �#c&� <$X8 �#�(4& �8#�	 >;�: #�  )#��  <��i
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1� 1�;#R  ?��]�  7��<��*  �  ��'�T   )#��  ��  �#8

1&�X& *� �&�+4�  )#�� � �*��#%� <�� �+��,& �� ������

  .;  ������N   )#��1�  �#8R��  7�'L��  7(]  ��}��

 1&�X&7�'L�� �#$��� *� ���	 ��#k��� �&#�A 6#�;  .  

   R�U� ��I����	�F  

MN#;) �+�O��	�:�� ����� 
 �!"� <�� ��  1�E�� �#8

 74�* ����� � (�+�O��	�:�� 1��&#] � 1�O�	 �}& �� �X��L�

  2�A) ;174�* �#8��e�� .(  #�� �#8�����#: *� �X��L�

1&�	 �X& � ;� ���� 1� B�#� �  �;  �%� h��48 K�� #8

1�  �1&�	  ��*��  1�  Z����  ?#'E#W�  ��  ����4	  ��)  #8

) &; ��#k���431� #8��e�� <�� .( 1�r �����  �W�"� �#8

  U�+k�  ?�L  #�5/2  )  1!�L�5    7�#�  *�  (����  �������

worldclim.org   1%!&  .;  ���&��  7�A  
P�;  �#8

  1&#�#�  f�"�  ��  m#k���  ���L�  2�  1%!&  *�  ��#�O��eA

1%!&  
og�  .;  �E��  ��#�O��eA  ?#�S)�  MN#;  �#8

�O��	�:��    �+�O��	�:��  7��)�  MN#;  ��#;  1��&#]

1W���)1  1W���)  �#��A ?�L MN#; 
(2  ���*  MN#; 
(

  1W���)  �+�O��	�:��3  �+�O��	�:��  7�'L��  MN#;  �  (

  1W���)4  #� ,�& �+�O��	�:�� �#�"&� MN#; .; 1(�#"� (

  �����  *�  ��#k���Plan Curvature  ��&  f�"�  �� ��,O�

ArcGIS  )  ;  1���391�r  ��  .(  �}&  *�  �W�"�  �#8

  f�"� �� ���j� K�4�� � �4+�: ��'� 
���"�ArcGIS  

�#4+�  *� ��#k��� #� #8��e�� <�� �$�4(X8 ���� .; �*#�

) �����: ��#�. ���*.Pearson1�r � ����� ( ����� �#8

  *� >�� �$�4(X880  2� ��.�O ���� 
T��  %& �*#�

)34  �38  .(  

) 1W���1 :(  

TWI= (ln �
����)  

) 1W���2 :(  

                                                                                                                
SPI= �� 	 tan  ��  

1W��� <�� �� 1�  #8α    
7��r#� �'Xc� �#��A ��,��

ᵦ    
P�; 1���*As    �  _8 1!W�� 7R#4�b    P�; 1A��

) 7��28.(  

) 1W���3:(  

TRI= �∑ �������  

) 1W���4:(  

  

TPI= �� � ∑ � � 1 �� ��  
1W���  <��  ��  ,�&  #8P    �  _��)�  �4+�:  ��'�ZMd  

  
�4+�: �8 _��)� �4+�: 7%8 �|#k� <�$&#��0Z   m#k���

  
��#�*�� ���� 1W!&Zn    � 1+(; *� m#k���n    Z#!& �� ��'�

) 7�� �; 1�O�	 �}& �� _��)�39  .(  

  

  

 V��-1 :   7�A��M"F"� �  )�<%� @��� ��I��W��  

 ��W��  �H   �0��   ��W��  �H   �0��  

 1&r#� �#�� <�$&#��  BIO1 °C  ?����e� P��| 
��jO �	&�#�  BIO15 - 

 1&�*�� �#�� 1���� <�$&#��  BIO2 °C  6�)�� �	&�#��jO <���  BIO16 mm 

 ���E#����,��  BIO3 (BIO2/BIO7×100)  U%N �	&�#� �jO <���  BIO17 mm 

 #�� ��jO ?����e�  BIO4 (SD×100)  ��	 �	&�#� �jO <���  BIO18 mm 

 ��	 �#�� �{��R �#� <���  BIO5 °C  �jO <������ �	&�#�  BIO19 mm 

 �#� <������ �#�� �L�R  BIO6 °C  #��� bW� *� m#k���  Elevation m 

 #�� 1&r#� ?����e� 1����  BIO7 °C, (BIO5-BIO6) P�;  Slope % 

6�)�� f���� �#���jO <���  BIO8 °C P�; 7�A  Aspect - 

 U%N f���� �#���jO <���  BIO9 °C  �+�O��	�:�� 7�'L��  TPI - 

 ��	 f���� �#���jO <���  BIO10 °C  7��)� �+�O��	�:��  TWI -  

 �jO <������ f���� �#��  BIO11 °C  �+�O��	�:�� �#�"&�  PCI  -  

 1&r#� �	&�#�  BIO12 mm  �+�O��	�:�� ���*  TRI -  

 6�)�� �	&�#��#� <���  BIO13 mm  �#��A ?�L MN#;  SPI - 

 U%N �	&�#��#� <���  BIO14 mm      
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 ���� ���	
 �����	 �������) ��A. austriaca (  

  :��#;  �*#4E�  B��  �#�i  *�  1'E#W�  <��  ��

K�X'� �WN �����	�K�X'� �'XA �����	� 
1�O#�  
1�O#�

K�X'�  �;  7��!�  �����	�  �  �O�#j�  �$�A  ��  1�O#�

��&  f�"�  ��,O�R    1-4&1  .1  .3    �#$%���  �*#4E� ����

  1&�	A. austriaca   ��#k��� ������ �#��� ����� bW� ��

  .;  

 #�)*�  RX �"���M	) ��A��GLM(  

2�   �WN   K�X'�  
1�O#�  U�  2�  ������#:   ����   �  

f4�  2��#8   �WN  �� ;#�  .��   2�   �WN  K�X'�1�O#� 

1W���  <��  �#8��e��  ����(�   �  ��#:  1�1����  �����#:  ���.��  

�;  �����	�  1�   1O#|�  �T��O  �#��X)�  >c��  ;  .

2� �#8   �WN  K�X'�1�O#�  ����   �'L���   1�  ?�8#%�  

1���)  2#��&  ��*��  1�O#�&&�  �  �&#�*  1�   ��#�  B�� �#8   2�  

�����	�  P�#��  �X&
;#�  m���   � �;  <��  
2�  ��  <��  

B���#8  2��*#�  �����  ��+�X�  ���N  7��  )12    �38 .(

*�   7�,��#8  <��  2�  7(4&  1�  2��#8  U������#:  <��  

7��  1�  �*#�&  1�  2#��&  ����  ����#8  ���(&  �  ��#L   7�� 

Z#(���  <��  ��e��  ��#:   �  �#8��e��  >�:���� ����  �� 

���  ��8  >�:�)�;  s��-���  �#X&  .��  <��  B��   �&#�  

�����	�  
U��4cE  �(L  *�  ����  1�  �"�  2� 
�*#�  ��,�� 

����  o&#����  ����  �����#8  ����  ��#k���  1�7��  �.   �  

�#8�����#:  �����  K8�WN  1&#	�i  *�  ��.�O  2��*#� 

�#��  1�;�\	  &;K�X'�  �WN  2�  ��  .  1�O#�Y    �$&#��

  
1�4���  �#8��e��X  �#%&  �  �!�4�  �#8��e��  ��8�μ  

 �!�4� �#8��e�� 1� 1�4��� ��*��7�� )1W��� 5(.  

) 1W���5:(  

) ( x�  E (Y) = μ �  !�                                                                                                        
= α "  β1xi1 "  β2xi2 " ⋯ "  βkxik  ) = �)  g(*)  

      <��  ��  1�1W���  :)E(Y  B*��  :Y  
xβ>�: :  ����

 � �WN ����g  �β.7�� 1�4��� ����� :  

)  A
�Y� ���-RF (  

��+���  �$�A  �O�#j�  ���(�  ��   B���#8   �A  

P����  ?#�S)�  7��  1�  ��  �.  ��'�  ��#�*  7N��  K�Xj� 

�#c��  �;  �  og�  �#X�  �#�N��  #�  K8  ����  >�: ����  

P����  �� &�;  )9  .( K����$E�  �$�A   �O�#j�   �+�  *�  

B���#8  7N��-  1�#:  ��48  1�  ��#;   �8�(&�  *� 

 7N���#8  pS����  �  �&����	�&�   1�  1������  U� 

B�� <�;#� ���	�#� ��+�X�  P�#�� � �.�#�  �� 14�#!�  

#�  ��#�  7N���#8  �&����	�  ��#�  �  #�  B���#8  ��#�.  

U������#:  7��  )13  .(<��  B��   #�  �������	  *�  B�� 

��Xc�  #�  ���,$�#A  1�  ��  YSWT�  1�  �.  Bagging   ,�&  

1�k	  ��
��;  ��'�  �#�4�  ��#�* 7N��  1�4(X8��y   �E�� 

����  �  <�$&#��  �.#8  ��  1(�#"�  �� ��  )6.(   ����   ���A�  

<��  
2� 1�4� Random Forest �� ��&��,O� R ��A� .;  

) ��A�� #�)*�  *)- �"���M	GAM(  

K�X'� �'XA 2�  � ���� ������#:#& 2� U� 
1�O#�

2� f4�K�X'� �WN �#8 2� f4� ,�& ��N 1� 1�O#�  �#8

��  �WN2�  ��  .7��  h�;#�K�X'�  �'XA  �#8 1�O#�

�� ����  �*#A�  
�WN �����	� 2� _SN������  ��;  #8

) ��� <��'� ��  ��#:  ��"�� �+;38  �'XA 2� �� .(

K�X'�  ��#:  ��e��  1�  7��  <��  ��  u�O  1�O#�Y   �����

) <�$&#�� #� ��#X& ����&#N *� �'�*��P,….,X1Y|X  (E=  µ  

��)  &��:  ��#�   ��) *�  1�  ;#�g �$%�:  �#8��e��  1�  (

)jX�� �j�� (2� .��;K�X'� �'XA �#81� 1�O#�  ?��T

�� �#�� ��* 1W���) ��;6( .  

) 1W���6:(  

 ) = α + ∑ +, -,��
.��  µ( g  

��  u�O  #c���  ��  ��;jf ���X8  �  ���'�#&  �'����  #8

��1�  .�;#�  ~#N  ��)jf  ����  ���  *�  *�  ��#k���  #�  �  #8

 U��+�  ���.��  
>����:  ����X&  *#����X8  1�O�%�:  �#8

��  .��;  

 #�)*� ��? @�"�� �"���M	) ��A��GBM(  

GBM K����$E� B�� �� *� �(����K�Xj� �#8  ���	

2� � ��N��K�X'� �; 7��!� �#8  ��L� 1� 7�� 1�O#�

>�: U� 1Q��� ���� 
K���� �#���� ���� ��#�* ��!� #�  ����

�� ���L ��#k��� ���� r#� ���� #�K����$E�  <��  .���	  �� #8

1��Xc� �L��K����$E� *� ��>�: 1� ��48 ��#8  �i ����

 <�X-�>�: ����#: ��(�� 7�A �� �� 1�#: �	 7(4& ����

<�X-� U� 1��� P���� ��k�� �	  2� <�� �L�� �� .���

  U� #� �� �����	� 7N�� <��i 1� 7�� �(���� �� U�

  K����$E�Boosting  �� P���� K8 #� <����� 1�XA *� � ��

>�:���� ����2� �#81&�	 ��*�� �#8�� ) 7��14.(  
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 V�� @UZ  ����	��I  

2� 7"T ��#�*�� ����2� ��+�X� 14�#!� � #8  #8

  *�  
�$�+�  1�  7(4&3    ��#�. ��"��  ��*  bW�  ��#;

)AUC��#�. � #:#� 
(  ) �'L�� ?�#��TSS  (  ���� .; ��#k���

  
��}�� <��30  ���� *� T���� � ��dR �#8 
1&�	 ��dR

  *� o: � ; 1�;�\	 �#�� �*#4E� 1�R�� 1� ���� *� �(L

>�:  1%!&  1���  �  2�  ���A� 7"T ��#�*��  ����  
����

2�.; ��#k��� #8    2�A �� #:#� MN#;  O��� ���"�

)2  14�#!� �#+�� 
��"�� ��* bW� ���#!� .7�� �; 1Q��� (

2� #� 2� U� ��+�X� �#�.�� �� �$�� �#8 1i �8 .8�

  ��,��AUC    1�5/0    ���� �O�#j�  *�  �#%&  h;#� U��,&

� 2�  1� U��,& ���#!� 1� �E#R �� h7�1    MN#; <�� ����

  ��#�. .7�� 2� ���� ��+�X� *� �#%&TSS  1� ,�& U� �����

 1%!&  ��#�*��  ����  ��#� �#�'�>�: �#8  �; 1�T�� ����

)  7��3o:  .(  *�   �#c��  2�  
��#�&  MN#;  ��#�.  TSS  

)1W���  7  ( #�  ��#k���   *�   o���#�   �#W�   C�#�&  ����  <��'�  

��,�� ��+�X� 2� ���� ��#k���  ���L .7O�	  

) 1W���7:(  

                                                                             
�8  1i  ���#!�  TSS  ��r#�   
�;#�   ��+�X�   2�   ����  

���� 7��  .  

  

 V��-2: ��[6 �F�H \X�? ��
��� ����  

]�
	  �F�H 	����  C�F ��
��� ^�� _A�"�  *%�� �  ���  ]�
	  �F�H 	����  C�F ��
��� ^�� _A�"�  *%�� �  ���  

1  05/0 <   O��� ��  5  7/0- 55/0  6�N  

2  2/0- 05/0   [�'| ���N  6  85/0- 7/0   6�N ���N  

3  4/0- 2/0   [�'|  7  99/0- 85/0   �E#�  

4  55/0- 4/0   f����  8  99/0- 1   ��#�  

 K����  

 1�  1'E#W�  ����  �W�"�  �#8��e��  <��  �$�4(X8

2�  1�  �����  �#8��e��  6#-�&�  7�A  .;  �����  #8

 �#8��e��Bio1  
Bio2  
Bio3  
Bio5 
Bio6  
Bio7 
Bio9  


Bio10  
Bio11  
Bio12  
Bio14 
Bio16  
Bio17  
Bio18    �

  MN#;SPI  1�  *� >�� �$�4(X8 ���� ���� 7�A8/0    ����

2�  
<����#��  .&%&  �*#4E�  ��.�O  #�  #812   ��e��

�L#� �W�"�  .; ��A� �&#�  

  ����  	
  ��?  �*��R�   R�U�  ��I��W��  @�)I�  /����`

BIOMOD  
 >����:  �� �W�"� �#8��e�� 7�X8� ����� C�#�&

  1&�	A. austriaca    <������ �� B�#� ��e�� 1� ��� �#%&

) �jOBio192� ��#X� �� (  2� ,A 1� 1'E#W� ���� �#8

K�X'� �'XA1� 
1�O#�K�� �����  �� .; 6#-�&� ��#� <���

K�X'�  �'XA  �����	�  2� bW�  *�  m#k���  ��e��  
1�O#�

1� #���  ��e�� og� � ��e�� <����]@� �����Bio19    �: ��

  2�A)  ;  6#-�&�  �.3 �WN  �����	�  B��  ��  .(

K�X'� )  1�O#�GLM )  ��jO  �#��  �#8��e��  
(Bio4  �  (

) �+�O��	�:�� 7�'L�� MN#;TPI1� ,�& (  �]@� ��#� �����

 ��!&  1����  1&�	  ��dR ��  �$�A 2� ��  .�.  7��  ��

  �#8��e�� P����  1�  �O�#j�Bio19    �Bio15    2� �� �

K�X'�  �;  7��!�  �����	�  �#8��e��  ,�&  1�O#�Bio19 


Bio13    �Bio15  K��  �O�'� 1&�	 ��dR �� #8��e�� <���

K�X'� �'XA �����	� 2� �� <��lX8 .&;  C�#�& 1�O#�

1�  1�  7��  P�W�  <��  �$&#��  *�  m#k���  �#8��e��  P����

  
#��� bW�Bio19  
Bio15    �Bio4   �� �� 7�X8� <���%��

��!& 1���� 1&�	 >����: 2�A) &��� ��4 .(  
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V��-3: ���� ���	
 C�H��F 	
  R�U� ��I��W�� @�)I�) ��A. austriaca ���
	� ����� ����� 	
 (  

 D�	������� ��I    ��I��W��

  R�U�  #�)*�  RX �"���M	��A��    A
�Y� ���-  #�)*�  *)- �"���M	��A��  @�"�� �"���M	#�)*� ��? ��A��  

005/0  003/0  243/0  001/0  Aspect 

207/0  004/0  434/0  005/0  Bio4 

07/0  011/0  178/0  02/0  Bio8 

0  03/0  378/0  076/0  Bio13 

0  044/0  593/0  068/0  Bio15 

832/0  347/0  607/0  748/0  Bio19 

0  012/0  642/0  003/0  Elevation 

052/0  002/0  358/0  001/0  PCI 

042/0  006/0  191/0  004/0  Slope 

004/0  0  0  0  TRI 

098/0  005/0  311/0  011/0  TPI 

053/0  005/0  272/0  003/0  TWI 

  

 V��-4 :C�F ��I��W��V�� a�"� ��? b�c��� ����H  ��� �I  

V�� a�"� ��? b�c��� ��W�� ������� d��7�   *��� ��"M 

Bio19, Bio4,TPI  K�X'� �WN �����	� 1�O#�   

A. austriaca Bio19, Bio15  �O�#j� �$�A 

Bio19, Bio13, Bio15  K�X'� �; 7��!� �����	� 1�O#�  

Elevation, Bio19, Bio15, Bio4  1�O#� K�X'� �'XA �����	� 

 

o+� �������!& 1���� �X'E� �#8��e�� 1� 7(4& ��

  1� ��� �#%& (2� <����� *� C���) 1&�	 <�� ��dR �� �]@�

  ��  �	&�#�  ��,��  1�  �&#�*  1&�	  <��  ��dR  2#X�R�

  *�  ��X�  �jO  <������72  ����  ��  B�#�  �  
���

 6�)��  *�  ��X�  �#�  <���67  ���� ��,��  
;#�  ���

  ��x �	&�#� �� �8 ��,�� >��,O� #� � 1�;�� �� ��{��R

��  >8#�  1&�	  ��dR  2#X�R�  
�;1�  .�#� #�  1�  ���)

  ��,��  1�  �jO  <������  ��  B�#�  >��,O�78  ����  
���

�� �kT 1� 1&�	 ��dR 2#X�R� �+;) ��2  .(  

  
  

  
 �7?2:  �U��e74 ��I#+� �� @[�� ��"M �)*��) V�� ^���+� 	
 ��? b�c��� ��I��W�� ^���GBM (  

  

>�: 1%!&��!& 1���� 1&�	 ��dR ����  ��#k��� #� ��

2� *�) �+; �� 1'E#W� ���� 1&#	�#�i �#83  �; 1Q��� (

 1%!&  �#X�8��  1�  1A��  #�  .7�� 1T��  *�  1i�8  
#8  �#8

���L �&� �����  )#�� 7X� 1� �&���*  
K���� >�: ��

��  >��,O�  1!W��  ��  1&�	  ��dR  2#X�R�   )#��  .�#�

���L  �r#� ��4&#�: �����  )#�� �$&#��  
1%!& �� ���� ��

 1&�	 ��dRA. austriaca  .7��  
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�7?3 :C�F ���  ��"M 	"f0  ���A. austraca   ���
	� ����� ����� 	
  

  

 1%!& 14�#!� *� �T#R C�#�&>�: �#8  7�� 1� ����

  2� 1� ��� �#%& �'L�� 1%!& #� ��.GBM    #�AUC  97/0  


  �#:#�  MN#;8/0    �TSS  886/0    <��  ��  2�  <�����

2�  �$�A  2�  
�.  *�  o:  �  7��  1'E#W�  ����  �#8

  ��"�� ��* MN#; #� �O�#j�96/0  �#:#� 
79/0    �TSS  

  �����86/0    2�A) 7�� Z#(��� <�� �� ��^� ���� ��� 2�

5  .(  

  

  

V��-5: V�� @UZ  ����	��*��R� 
	"� ��I  

 D�	������� ��I   @UZ  ����	� �	��`  

  RX �"���M	 #�)*���A��    A
�Y� ���-  ��A�� #�)*�  *)- �"���M	   #�)*� ��? @�"�� �"���M	

��A��  

928/0  968/0  804/0  97/0  AUC 

704/0  799/0  532/0  799/0  Kappa 

826/0  864/0  612/0  886/0  TSS 
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 ��!&  1����  1&�	  �#$%���  P�#��  7�'|� ����� ��

 1%!& ��    2� �A��NGBM   1� ��� �#%& (2� <�����) 

  *� >��90    1&�	 <�� ��dR ���� ������ �#��� bW� T��

  ��R f!O � ���� P�#��#&947  ) �����������5   *� T��

  1&�	 <�� ��dR ���� �#�* #� f���� P�#�� ����� (�#���

.7��  

  

 V��-7:  �����	 1����A. austriaca  ���
	� ����� 	
  

��[6 �����	 ����   1����  (�������"<�H) @0���   ����� �� �Z	
  

 *� ��X�25   P�#��#&  989/16375  177/93  

25-50   K�  095/252  434/1  

50-75   f����  525/206  175/1  

70-100   �#�*  391/740  2137/4  

 m�Xc�  -  17575  100  

�L��� � hU� ���M  

 ��!&  1����  1&�	  �#$%���  P�#��  7�'|� ����� ��

1%!& ��  ������ �#��� bW� PE#y 1� ��� �#%& �A��N �#8

  ,��X� <���%�� � ���� 1&�	 <�� ���!��� ���� 7���#L L#O

  �&#��  ?#�#k���  �  �&#�48��  )#��  1�  Z���� �8#$%���

�#����;  MNr#�)  �S(�  ���  .7��  (<����  �  ��&  �#8

 1�  1%!&   ()  2�  *�  ��.  7��GBM    2�#'�  �"W�

39/740  )  �����������21/4  ����  (�#���  bW�  *�  T��

 C�#�& <��lX8 .7�� �����N�� ��r#� P�#�� *� 1&�	 ��dR

K�� 1� ��� �#%& �|#R 1'E#W� *#�& <��(� ���� ����� <���

  �W�"�A. austriaca   *� 1�O�	�� 
(���� 2� �� p#����)

)  �jO <������ ��  B�#�  ��#; B�#�Bio19  ��  B�#�  
(

 6�)�� )  �#�  <���Bio13)  ��jO  B�#�  �  (Bio15  ����  (

1'E#W�  �)  <�!!"�  .7��  �����  �]�  �����  ��  ��(�  ��

  ��#� 1� ��;�� �#�v� 
1���� 1&�	 �� B��4	 �� �X��L�

  ��#���  1�  B�#�91/41    �#8��e��  o&#����  �� *�  T��

1���� ��dR #� Z#(��� �� �� �W�"������ ���� �#8    �#%��

�� �#��) ��42  �#�* 
�|#R 1'E#W� 1c��& 1� 1A�� #�  .(

   ()  .7��  ����  Z#(���  <��  ��  ��#�R  ����#O  B�#�

1'E#W�  >;�:  ���  ��  �	&�#�  �#�*  ��]^�  ��  1�  ��

 1���� <���%��  ��#��  �	&�#�  h�;  �#c&�  �g���  �#8��*

) 7�� 1�;�� 1'E#W� ���� �8#�	 >;�: ��� �� �� ��]^�5  .(

  _��  >;�:  1� 7��  ���� �#%& ?#'E#W� C�#�&  <��lX8

��  �&#�4�*  �&#�  �&*  �  ����  >8#�  ��  �#�  �]�  &���

2#�& )  8�  >��,O�  ��  1����  �#841  7��  C�#�&   ()  .(

)  ���#+X8 � �&#�  f���  ��.1999  �&#�  �&*  7���#L  (

2#�& ��  7��)�  
r#�  ?���R  1A��  1�  ��L�  1����  �#8

  p���� >��,O� �� q�'� � ��-(� 7��� � >8#� �� w#N

�� ��: >8#� 
8�  1� ��;�� �#�v� <��lX8 �#%�� .��

 ��"�  �#�4�  �]�  7��)�  ��(X�  
;�  �jO  ��%��  ��

���� ��  ?���R  1A��  >8#�  #�  >��,O�  1�  7(4&  ���

 1&��A�&* � �&*2#�& �&#�.���� 1���� �#8  

 �jO  <������  ��  B�#�  1�  1&�	  ��#:  ��"��

1�  *� �	&�#� 1� �&#�* � ���� �%8#� �Q�X$�� ?��T72  

����  �� � K��48 8#; �� 1&�	 ��dR s�� 
;#� ��X� ���

  ��  �  1�O#�  >8#�  1&�	  ��dR  �.  *�  ��%��  �	&�#�77  

������  �kT  1�  ���  ��  1&�	  ��N�  >8#�  7��  .��

B�#���  ��  ��%��  �#8  1&�	  ���#L�  ����  >8#�  1�  ����

1&�	 ��#� 1� 7(4& ���\�  1�(E� 1� ��� 7(4& �8#�	 �#8

  ��  �	&�#�  ?����e�  .����  *#�&  ���%��  ?#!�!"�  1�

 1����1� 1������ 
#8��*�� �8#%� ��A�� ��#L 7(4&  ��;

 ��#k��� ?����e� � ��#�O��eA K�� ����� 1� 7�� �'�() �

  <�� ��,�� ��<��'� ?����e�) �;#� ����25  � ��#��� .(

)  ���#+X82022 ��jO  ?����e�  
��N  1'E#W�  �)  ,�&  (

1�  ��  �	&�#�K�}��  �����  *�  �+�  �����  �#8�$E�  ����

�	9�� � [��-�  
m��� 
��*��) �8#�	 >;�: ?�#k�� �#8

���X& �O�'� [��-� �R��& �� (... � ��dR 
K���� .&�  

) ��jO �#�� ��#; ��#�� ��#� ,�& 1���� ��Bio4 (

  B�� ��GLM   1�  1���� 1&�	 ��dR �� �]@� ��#�  �����

��!&  #�� ��jO ?����e� ��%�� 7�X8� 7�� .�. 7�� ��

�� �� ��#�� �#8��e�� �$�� 1� 7(4&  �#�* ?����e� 1� ����

  ,�& ��� <�� 1� 74&�� f(��� ������ �#��� �� #�� �&#+�

��  .;#� �#��� <�� �� ��l�: �+�O��	�:�� *� �]^�� &���

) ���#+X8 � ��#Xe� f��� 1�O�	 ?��T 1'E#W� �)2008 (

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

24
-1

2-
21

 ]
 

                            12 / 15

https://dorl.net/dor/20.1001.1.20080891.1403.18.1.4.0
http://rangelandsrm.ir/article-1-1218-fa.html


 ���� ���	
 �����	 �������) ��Artemisia austriaca Jacq.���
	� ����� ����� 	
 (  ... /  P!"�   ��	�7)I �  
  

 

54 

 

  #�� ��#�83/40    �W�"� �#8��e�� o&#���� �� *� T��

1&�	  #�  Z#(���  ��  �� �#��  �#%��  1'E#W�  ����  1����  �

��1�  .��  ��,��  ��  ��]^�  #�  ��8  �#��  ��#�  
���  ��)

 <��'� 
,�����O  �E�� ��,�� �N. �� � ;� ���� 2�) ����

)  ���  8��N  �#�	2 P(�  ,�&  #��  R  *�  >��  >��,O�  .(

��  �*#��\y  ��  2S�N�  >8#�  ��  �#�	  ,�����O  �  ���	

��  �  w#N  bW� *�  ��-(�  ����r#�  <X|  �O�)  *�  .8�

  �k�� �]� � ���� >8#� �� �#�	 p���� ��#L 6. ��,�� 
�#�	

) 7;�� 8��N �E�� ��29  .(  

MN#;  <��  ��  1�E��  MN#;  ,�&  �+�O��	�:��  �#8

) �+�O��	�:�� 7�'L�� 1��&#] MN#; � #��� *� m#k���TPI  (

1� #� ���� �� 1&�	 <�� ��dR b�A�� �� �]@� ����� �����

 2�  1�  1A�� 1����  .7��  �;  6#-�&�  1'E#W�  ����  �#8
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