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Abstract Article Info 

Background and objectives: Understanding the environmental factors affecting 

the establishment and survival of native and medicinal plants is crucial for habitat 

conservation, especially for species at risk of extinction. This study aims to model 

the habitat suitability of the rare medicinal plant Vaccinium arctostaphylos L. using 
the Maximum Entropy (MaxEnt) method. 

Methodology: We identified the habitat of V. arctostaphylos in Iran, considering 

the region’s diverse topography, and conducted field studies. Occurrence records 

were extracted from the GBIF database at a global scale, while climate data—

including 11 temperature variables and 8 precipitation variables—were sourced 

from WorldClim with a spatial resolution of 30 seconds (~1 km²). A total of 19 

bioclimatic variables were incorporated into the model along with digital elevation 

models (DEM), slope maps, and geographic orientation maps. Using ArcGIS 10.8, 

we overlaid these factors with species occurrence points to generate a habitat 
suitability map. 

Results: The MaxEnt model achieved an area under the curve (AUC) value of 0.97, 

indicating strong predictive power. Jackknife analysis identified Bio17 
(precipitation of the driest quarter) and Bio18 (precipitation of the warmest quarter) 

as the most influential factors in V. arctostaphylos distribution. Other significant 

predictors included Bio4 (temperature seasonality), Bio12 (annual precipitation), 
and Bio14 (precipitation of the driest month). Among topographic variables, slope 

percentage was most critical. Response curves demonstrated that species 

occurrence positively correlated with precipitation variables (Bio12, Bio14, Bio17, 

Bio18) and slope, while showing an inverse relationship with temperature 

seasonality (Bio4). The highest probability of presence was recorded in areas with 

annual precipitation between 1200–1700 mm, temperatures ranging from 5–10°C, 
and slopes between 15–30%. 

Conclusion: The model’s accuracy, assessed using the Kappa index (0.67), 

confirmed the reliability of MaxEnt in predicting suitable habitats for V. 
arctostaphylos. These findings highlight critical environmental parameters that 
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shape the species' global distribution and provide valuable insights for conservation 

and habitat restoration efforts. 

 
Cite this article: Azizi Kalesar, M., M. Moameri, A. Ghorbani, S.J Alavi, 2025. Habitat Prediction Modeling for the 

Medicinal Species Vaccinium arctostaphylos L. Using Maximum Entropy Globally. Journal of Rangeland, 19(1): 88-

107.  

 
  © The Author(s).                                                            DOR: 20.1001.1.20080891.1404.19.1.7.0     

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                             2 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


 

90 

 

  

 

������� 	
� �
��  ������ ����� ������ ������ )Vaccinium arctostaphylos L. (  � !��" �	��#�$ %�� ��  ��

 &�'( )*�  

  

 �+�+, �
��  �-!��1��/0� ��'� 1*2������ &����� 13��-, 5�-( ��� 14  

  

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

2. �-*./� ���/�*� ��(0� .����� �	
��
� ���
��
� ���� ������� ���
�� ����� ������� � 
��!
"�# $ �%�� �$�& ����
 :2��� moameri@uma.ac.ir 

3 . ��(0� .����� �	
��
� ���
��
� ���� ������� ���
�� ����� ������� � 
��!
"�# $ �%�� �$�& 

4  .����� �
*� �5
�� '
��% ������� �����
� 6*�7 $ ��
�� ����� ������� � 
�����8 �$�& 
�
���� .  

 

 �7�8� ��,9:� ���;<    

:�7�8� >��  

 	��) 29���–  ��:$;<  

  

1404 �-( @19 ���/B 11  

  

  

CD���� E���F  22/08/1403  

 :
����� E���F21/01/1404  

 :%��G	 E���F24/01/1404  

  

  

�H��:���-! ��I    

	��*7 '/�@ �A�  ��B
  

  ��C��&*<*% 	��*7  

 D ��<�) EF�G  

H�.2�*& H�)��< ��
�  

 

:J�I � �8���   B�7 'F��G I/)�  �@ 
� 2�
  � J��%
�K
  �� 	��*7�L
   ��� $ 
���(0� 
� �MN�   & ��:�
  

�*��  $
�� $�����$
 H�)��< $ ��  2�*&�:   �� 
*O�� 2� �P����� �LF P��� 
�'���   ��Q� $
����     I0���

�%��� @�  $  ��*�R�  & S0�<2�*  T% 2�U��

  ���L
  �< $ U��M 	) 
� $  
���  �#  �: 
$�V  '0�  2�9�L� .  �V�W

H
< -�� 2
Q% X�: ��  ��
�
��� 2�*& �����$
  ��A ��$
�� $U�A  )Vaccinium arctostaphylos L.  ���Z(0� �� (

 .�G 6�+�� ���Q8 \L0 
� 2�*& K�� 	
/��(< ]�^*9*)� 2���� K

�% $ �_)��W �<$�(�# `$
 @�  

 %�� � �����I:    �
*O�� K��  ���  �C��&*<*% 2� 28*% �� ����� 
� 2�*& �����$
 ��$��� ��(��  X�: $ a*�(�

�
��%   @� ���Z(0� ��U��9�L� �
�����  E"��   ���� @� bc0 $ ��G  $ �*8*� ���^*9*
�  �:  ��G '�M J���

  2�*&��AU�A    
�  \L0��Q8  ���� �����< @� �GBIF    �B
�A� 	��*7 �bc0 .�G 'C��
��< @�����    ����WorldClim  

  2�  ����%11  T(�
�    $ ���8  T(�
�  `
��  ���� 'A� ���  30  ��M
2  d�����%)    -����1×1  )
�(�*�  	��G (19    �
T(�

.�G 'C��
� `
�� $ ��� @� ��G �(�� �B
�A� '/�@  K���� �$f7�   2����:   -��  �*A
�  7�Z%
�) �DEM (  �

G
I  $  Q8�  U  ���
C��T82�T(� ��*�7
�:�    ��� �C��&*<*%   �$
$   
� -��  �O�  .���G 2(C�&    �� '��Q� 
�

 $
g:   
�h& 2��� ���   �:J  '�M  ���Q���G  2���  $  	��*7   �:  �C��&*<*%$  �B
�A�  � 6��  
�  
�!C�Arc 

ver.10.8GIS   H
< 2��� ��A 2�*& �����$
 ��
�.�G 2i�
� ���Q8 \L0 
� U�A    

�#�:K�  �(�j�  )'
Z
  <$�(�# -���  ��� �_)��W    ��AU�A    �� �����97/0  �2 ��# '0� < ������ 2) H
��
�   l*F

  -��H�� .'0� �L
�� 	��*7 �MN� �� H�)��< �� 2�*& ���Z(0� @� `$
 ]8m��� $  ����� �: S0�< �0
�� 

�G.  j��(�   ]8 `$
   ��� m���  K

�% ��A 2�*& ���
C��T8 ��@*% 
� �:�
T(� '
B:�U�A  2� 2) ��� ����  I
%�%

   �:�
T(�Bio17  )  `
�� ]�F�%K�  -�0 	nC$ (  Bio18  )  `
�� 6�&�%K�  -�0 	nCH
�  �
�� ( �
Mo% K��%

   �:�
T(�  $  �*�  2�*&  H�)��<  
�Bio4  )�nC  U
��W  28
�  �(�Bio12  $  (2�p�0  `
��)  Bio14  )  `
��

 ]�F�%K�  ���(   '�*9$� 
� !
� 
� I
G �q
� �
T(� �
Mo% �C��&*<*% 	��*7 ��
� @� $ ��(C�& 
��A  ���  �:

 �����$
����� j��(� .�*� '
B:� �
*� ���� 	��*7 2� '�/� �2�9�L� �
*�  �:  ���� 2�L�� 
� S0�<  �:

  2�*& 
*rW -�B(W� 2) ���V. arctostaphylos  2�p�0 `
�� 	��*7 �� )Bio12  �( ]�F `
���%K�  ���  )Bio14  �(

  `
�� ]�F�%K�  -�0 	nC )Bio17  �( 6�& `
���%K�  -�0 	nC  )Bio18  	��7 �� $ g
�(/� 2L��
 I
G $ (

�nC U
��W 28
�� )Bio4  .'G�� �0*��� 2L��
 (�
 H�%K�    2�p�0 `
�� ��$��� 
� 2�*& 
*rW -�B(W�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                             3 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


      
 

91 

 

1200    �%1700  ���
�(�    2�p�0 U
��W 28
� $10-5  (��0 28
�� ���&  � @� $ '0���
  C��&*<*% 	��*7 �  

�H
K��%   ��A 2�*& 
*rWG 
� U�AI
    �$�W15    �%30    ��:��� �q
��G .  

�L�#�����:   H
< 2��� ���L% ��!
� ����@
�  ���  K�� �� .�G ���Z(0� �<�) EF�G @� ��A�$ 2��� �� ��
�

'�q 5�0� 2� J*���  -��) �_)��W �<$�(�#  @�067/0  :Kappa  �-�� K�� $ ��*� -*�A 	��A (  'A�  �
��

 H
< 
� l*F�*� �����$
 '
�A�$ �� 2�*& 
*rW ��
�  .�-�� j��(� 5�0� ��  <$�(�# `$
�    '0� 
��A �_)��W

 ��A 2�*& �����$
  ��� 2� �n��� �:����$
 v���G  �
�� 2) U�A H
< -�� �'0�  ��C�*F ��
��    g:��C �


��.�
$#  ����G#  gQ� ����A 2�*& ��
8�% H���& $ ���
C��T8 H�)��< �� �M*� 	��*7 K��%  \L0 
� U�A

�� ����Q8 2�����  ��� ��0���  �B�:�
 ���*% �����$
  �
W� $ 'w�ZW 2�
�@ 
�  !�
  2�*& K�� l*�L�  �:

   .�G��  

  

:��
#�� 2�)  !�!7 .6 �.6 ��0   *�7 .x.5 ������A .� � �B���  1404.  -��@�0     <H
��
�  $
2�*& �����   ��$
��  ��AU�A  )Vaccinium arctostaphylos 

L. ( �_)��W �<$�(�# `$
 ����Q8 \L0 
�.  ��%��91)1 :(88-107.    

 

 DOR:  20.1001.1.20080891.1404.19.1.7.0      

�B�������  
���%�� �B�7 KB+�� :              © ��&��/�*�      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                             4 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


������� 	 
��
�� ������ ����� ������  ��� ���   ... /  �-! �+�+,��  &���;/I �  
  

 

92 

 

 ���8�  

��Q���  
����  g:�� I�0 ���:�
& @� I0����� $ 2�$


 g(/
0*)� -���% ��
*F�� ��%��  �:2� $ �*G  �# -����

  $ �

T%�� y�Z%� �:�
& HG*< 
� I��"%) �(C�2.(  ���  @�  

��:X�    gQ�
�  �
��%z�U  �/
0*)z:g(z�    �%��z
�% ��z  K


*7� -�(�) 	�  �'0� ��%�� ��:�
& H�)��< $ 
*rW ����)

H:$;< 
� 	
9� K
B: 2�  ����� @� a*V*� K�� �*&��*&  �:

) '0� 2(C�& 
��A 2�9�L� �
*� m�("�27.(   2q�7 
� �@$���

 ̂*9*)�   &
:���  Q%
2  2���   <
H�
��  2�*& H�)��<�     ��

`$
  �G
�:   
��# @�/9��  $     0  $
g(/    U�7f��

C��T8
���  $ 28*% �
*�� �;  �0��G 2� 2) '0� 2(C�& 
��A ��  

$
�����    5�0�  ��  �*�9���]�0   9$�  U�7f��
2  g: �*R

 { $ 
*rW
l�  2�*&T(� $ �:
�:�   ��
L� �   ���F
 -�B(W�

2�*&�   ��
K  �� 
����:   �% m�("�

K  ��) �*G44  �45  

  $49( .  F� ��A 
�
�    @�   �:
*()�C�A�
B�  )�% 
�
I  � ��� ��  

	��*7  ��
L�  ���   q*%m
  �:*�9�   H�)��<  HG*<  

&
:� �   ���Z(0�  ��Q8  �0��0  
�   ��G  '0�.  �A�
 g  

�%

K  |���)2Z9*�  ���0  2�B8  @�  g(/
0*)�   �:  �}�F

& HG*<
 :��  $  
*��8     '0�)18  .(�
Mo%  g
�A�  2�   ��*�7

gQ�H�)��< 	��7 K��%  U��*8*�  2� $  2� ���:�
& �;�$   	
9�  

�*�0   �#'/�^*9*)� 2B: v0*% �:$ �:  
�A�  g o% ��0��G
� �  

 '0� ��G  )28( .    H:�)�����$
�:   & ��:�
  $
�� ��  (�2+
 

T%U��

  �B
�A�  9��C  $'
�:   ��/���  '0�  )26(.    �A�$
�

H
<2�*&  H�)��<  ��  g
�A�  �

T%  U��M�  ��
�  �:�
&   �:

  \L0  ����@
�  �'w�ZW   �(0�
  
�   
$�V   ���  �
���

�# '����� $ �:���Q%�� l*/�� �:) �*G43.(    

���  
*�9� @��g(�:   ��%
�� -  
��#   ��%�m    
� ��G

�  v��$
  'F��G  ~*nF
K  &  H�)��<
��:�    	��*7  $

��
L��  -���:    2�*&  H�)��<�   )SDM= Species 

Distribution Modeling(    '0�)32    $54(  .-���:   

H
<��
�$
 ����)������  2�*& ��Q��
< 
� �BQ� H��   �:

^*9*)� v���G �� 
�&@�0���    $ ��
W� U�
�B7  ��� �m�("�

g(/
0*)� 
����< 2�0*% �%��  �:�    ��
�� ����8 $)24(.  

�*�)�%  ���(/& 27*B+� � @� -�� �:  
��# $ ��(�� �� 

 �
&��� K
G�� ��G �C������) 7.( gQ� a*V*�  
� �-�� 

`$
 l�"(�� -�� @�0 I0��� �'0� ���@ ]� l�"(�� �� 

'
�*�L� �7�� g) H
<��
� �� ����B7 m
�V   �G �:�*F

)14(.   2�*& 
*rW 2� J*��� 5�(0� 
� U�7f�� I�{�  �:

���� $ ��*� �(W ���(/: 5�(0� 
� �(B) 
*rW 6�7  �:

���� K��  �&��# ������ ���G��  5�(0� 
� �:  $ ]G ��  �:

) '0� ���B: ����%3`$
 �h9 �(-��  �: @� v�C 2)  @�0

������ ���Z(0� 
*rW  �:  2��{  ��� I0���  
�!�� ����)

)  ��(/: 	��� K��  ��17    $59  .( �_)��W �<$�(�#  `$
  

)Maximum Entropy(    6�+��  ��� �
*O����R `$
 ]�

H
<���� @� x�(�(0� �� ��
�   �:EA��  '0� `$
 @� $   �:

-��  ��� 
*rW v�C�� l�/W 2� 2�*& ��@*%  @�0��#  .

���� g)�W ��) �� �_)��W �<$�(�# � K
B"% -�B(W� ��@*% 

X�:  ]� @� ���� K(C�� -�B(W� ��@*% �<$�(�# �_)��W 

H
�  ���� 2�) '0�K��% `�(/& �� ]��!�K��% '9�W 2� 

6�C 2(�9�  �('F�*��� K�� `�(/& �� 
� �O� K(C�& 

'��$������: '0� 2) �
*� 
� U�7f�� 	��)�� �� 
� �
*� 

H�)��< 2�*& X�: �*8$ �
��.  ��� @� �&;�$ �: gQ� $ 

 ���
�) `$
 �<$�(�# K��  �_)��W '0� 2) gQ0 ��/� 

]��:  @� �:�
T(� $ �q
� �
T(� �# ')
��� 
� 	) -�� 

H
<��
� E"�� ��K��  .�*G �&;�$ ����
�)  2� �@�8� 

���:� �% �� 'F��G  �:�
T(�   �
��  
� �(�
� �
Mo% a*A$ 

2�*& �: �m�("� 
� U��9�L�  ��� �Q�% �� gQ�  �:�
T(� 

!)�B(� ��*G $ 2��!: $ ���@ �
*� ���Z(0�  U��
��%  ���

 ���  H:�) $ 
� 	���� '�q H
<��
� -���: H��!C� 

) ����51(.  K
��B: K�� -�� ����@ 2) J��� ����%  
*rW

�G�� }��� H
� ���
�) �% '�/�  2� a�*��  -�� �: ���� 

) �
��42!
� �V�W �
��% 
� .(  2�	
9�  �&;�$  ����� ���:

���� @�  ���Z(0�H
< '
���A $ 
*rW v�C  �:  $ p�� ��
�

-��   ���  ��#  ��*�  ��
G��   �
&���  $  H�)��<   @�0

 ��A 
��� 2�*& ��@*% �� 
�h&�
Mo% �L
�� 	��*7 �0
��  U�A

.�G ���Z(0� -�� K�� @�    

U��
��% d�(�/�  ���@ �� ���Z(0� @� `$
 �<$�(�# 

 ���  �_)��W -�� @�0 H�)��< 2�*& 
� \L0  $  
*�)

���Q8 6�+�� '0� ��G.   ��
��B: $ ��
�8�
� �J��%
� K�� 
�

)1400  
� (-��& H�)��<  @�0 
��  2F�G�< !&  )Tamarix 

ramosissima Ledeb.(  ��QZq�  ��(0�  
�  ���� ��     -��

 <$�(�#�  �_)��W  �19  
T(��   �
�A�*
B�  $  T(�  20
� 

�C��&*<*%  �����  
���  �
  2)  �(�j�  )
Z
'    �<$�(�#  -��

��� �_)��W  2�*& K��  �� �����967/0  $@
�����  -�� '��q

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                             5 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


 ���� 1OPPPF�PPP�19 ���/B 11 11404      

  
 

93 

 

�V @� ���Z(0� ���
��# I   �� ����� �<�)  80/02�$ ��# '0� 

 7*�� 	��
L�  G �q
� 	��G �C��&*<*% 2�  J*���
I   $  

�A�  	��*7
B�  �
��!  �%��0  
�  `
��K�  	nC  )Bio19(  �

 &��
�� �   2�p�0  )Bio12(�   )  ���  2�p�0  ��$���Bio7 $  (  

�
���K
  ���    �%��0K�   	nC  )Bio11(  %�% 2�
I  H
�  K��%

 .���*�  �
��  2�*&  H�)��<  
�  �
  �
Mo%   ��
��B:  $   �B��

)2022  
�  (�%

K  $
��  2�*&  H�)��<  ��  �MN�  	��*7 ��  

Vaccinium arctostaphylos L.    -��  @�  ���Z(0�  ��

MaxEnt  
�    �%���  ��(0�QGB� 
K    ��(0���
�
�	  (� 2+


  ��(C�&T(�  2)
�:�    &��
��  �a�Z%
��  2�  ���  $%�%
 I 

gQ�T(�  K��%
�:�    H�)��<  
�V. arctostaphylos  ���*�  .

g:'�q K
�R  -��  �<�) EF�G �� �_)��W �<$�(�#  @�0

67/0  2� ��# '0�  � $�K  �*F 'A� @� -�� �   < 
�
H�
� �  

 2�*&  
*rW�:   �
��   @����(/  �q��    .'0�  
��
*F�� 
�

2�9�L�)  ��
��B:  $  ��
/W  �����   �2024(    2�9�L�  
�

Mo%�
  T%�

  �A�g
  # H�)��< ������    2�*& 20Ferulago    
�

�����    -��  @�  ���Z(0�  ��MaxEnt  9�7  �%  l*F  ����B7  �

-�� @�0    �
@  \L0 ����  ���� ��  �����  �H
    @�85/0  �


�� �������  �-�� j��(� ��� .G �q
�I
  2� gQ� ��*�7�%K�  

T(��
  ���   F. angulata    $F. carduchorum9�W 
� ��   2)

G
*F H��% �
  T(��
  �BQ�   ���   2�*&  K��   .�*�    K
�
�

 ��
��B: $ ���^ ���G 6�+�� ��Q8 \L0 
� 2) �%��9�L�

)20192�9�L�  
�  (  2�*&  I0���  ���(/�@   �

Cinnamomum camphora L.    -��  @�  ���Z(0�  ��  �


MaxEnt    K
R  
�  ���*:  $  l#  U��

T%  �_)��W  '�%

H
<  �0
�� �� $ ����) ��
�8    2+
(� K�� 2� �L
�� �
T(�

  -�� 2) ���
0
MaxEnt  H
<  ���  �9�B(W� ���(/�@ ��
�

) ��B(7� 	��A 
�
/� 2�*& :AUC923/0  ��G 6�& $ '0� (

�����$
 `�(/& �7�� g
�A� 
*)h� 2�*& �*�9�� I0���  �:

��  .�*G)  ��
��B:  $  *&2023  
�  (��%	
   <H
��
�  

H�)��<    I0���Polygonatum kingianum  ��G  
�v� 

�A� m�("��B
    -�� 5�0� ��MaxEnt  0
�� ���  T(�  �:�
  

���L
    ����� g
�A�C��&*<*% $ }�F �  ��(C�& 2+
(� ��  
�

��5�
    
*�)R�K
   &��
�� $ ����  BQ� 	��*7 �    2) ���*�

  �� H�)��<    K��& ��
  $
�� ��  Mo%�
   ��(G�h&   $  ��  
�5�
  

����  Bio7  �Bio12  �Bio17  �Bio11T(�  a�Z%
�  $  � �:�
 

�) �
    ��  �M*�H�)��<  P. kingianum  ���*�  .  $  *i�:

)  ��
��B:2024   ���  ( < 
H�
��  H�)��<    �*�9��

Hypericum perforatum  
��0 '�%��:*   T%

�  �A�
g    ��

 <$�(�# -�� @� ���Z(0��    @� �_)��W894  J���  H�)��<    $36  

�� 	��7
L �  �A�
B �   .����) ���Z(0�  �(�� j   �Q�#    �������  

G
*F H��%  2)
��  �
���
K   ���    ]�F�%�K   -�0 	nC  

)Bio9�  �( 
���
K  ���    )  2�p�0Bio1 &��
��  $  (�    2�p�0

)Bio12(  ���*�  �M*�  2�*&  ���
C��T8  ��@*%  ��  .  $  K�*��

)  ��
��B:2024  (Mo%�
  ��  	��*7�L
  $
  �� �����  

Jasminum subtriplinerve  $ !)�� 
�6��(�    5�0� ��19 

  �
T(�@'/�  �A���B
  10  $ �&;�  }�F   $  3  T(��
  C��&*<*%�  �


*�9�  @�g(�  )  �_)��W  �<$�(�#MaxEnt���  (    <H
��
�  

H�)��<  2�*&    ���Z(0�2) ����)  l*F ����B7  -��    ���� �


) ���=AUC887/0  .(g:  K
�RgQ��%K�  Mo% 	��*7
�h&�
    ��

H�)��<  J. subtriplinerve   	��G  a�Z%
��  �K
���
    ��$���

2��@$
  )Bio2(g:  ���� )  ��Bio3(�:�w  g)��%  �   EF�G  �

&�:�
  ��G  -����  U$�Z%   )NDVI= Normalized 

Difference Vegetation Index(  20��  U�
�  '�/�  $  

���*�  .  

��A ��
&.) U�AVaccinium arctostaphylos L  ( ��
% @� 

20���
�  )Ericaceae(�   `@
��� $ l�
B) �
��� ��:�
& @� ���

 ̀ @
� ���$
�� '
q�F ���9 @� }�F 'w�ZW $ �(/�@  �:

  '0�)6  �12  �22  �38    $39 (.    ��$
�� 2�*& $ 6*�
/)$ b�8

��A  $  2�9�L�  ���@�
�  $  ��*�   ��n(A�  `@
�   �
��  U�A

H
� H:$;< Up*n�� �
9*% �'�) \L0 H��!C�  ��� �%

  ��$
�� ��
& K�� @� ���h{ $ ��$
��'0�  )22.(  K��������    ��

  
�  �C�)  'F��G  6�7  ��*8*�  �%��
��%  �fF  2�  28*%

6*� 	��*7 �� J��%
�  
��(�� 
� �MN� �(F��G  K��2�*&   ��$
��

  �P�����  �LF  
�  $  
��� X�:  @�  2�9�L�    K

�%  ��V�W

gQ�  2�*&  ��@*%  
�  �MN�  �L
��   �:�
T(�  K��%V. 

arctostaphylos  �� 2�	��*7  �
&
�) $ �B
�A�  $ �C��&*<*%

H
<  ��*%  ����@
� ��
�  @�  ���Z(0�  ��  �����$
    `$


-�� @�0 �_)��W �<$�(�#  
����Q8 \L0 '0�'F��G . 

	��*7 �L
�� �MN� H�)��< �� HG*< �:�
& �����*% 
� 

����G# 2�
�@  
�&@�0 ��  2�*& �:  ��
8�% H���& ���*�

2�*& $  �
&
���  �#�: 2�����  
��fq�   �: $ ��
W� 

�����$
�2�*& K��  �: ��#
�) �G��. 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                             6 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


������� 	 
��
�� ������ ����� ������  ��� ���   ... /  �-! �+�+,��  &���;/I �  
  

 

94 

 

%�� � �����I  

 :�07�*� ���� �8*
� �D�0�    

  2�*&��AU�A    
��*F  H�)��<  ��$���  2�  '�7

 ̀ @
� �:  @�'/��
L��  9*% �}�F 'w�ZW
 �    Up*n��

 7�C �   $   ��
{  @�  B:�
'  q�F �  .'0� 
��
*F��  �K�  2�*&   �
���  

T8  H�)��<���
C��  �$���     
�  \L0  �
��  ��Q8  	�G)

1  ( �
0# ����8 �W�*� �_)� 
� $     � ��
0 �@��ZA ��
Tq

��  'C��  �<$
�  ~*nF  2�  $  �9�BG   �����#)  �*G12 .(  

��A  U�A  
�  
�  ���Q8  \L0HG*<&
:��  @�� l*�G� 

	��8�:   
���   0
 ��  A�G�   �'C�  ���*G  )10(.    -�BG

9*%��#  l�{  -�BG  $  y�G  2
)�%  
�  ��q�  �����  @� � 

$
�����  2�*&  V. arctostaphylos L.  )  '0�9    $39 .( 

��A� U�A���(/& 
*� 2�2
)�% 
*�) 
�    �)��<  �
�� H  $

�
�  m)  @��:   ��  �%��  
�  �Z%��   �:�+��  �%���   �G


�� ��)    $�0 XfF����  �r7�   �� K   b�8 �����    �2(F� -�{@

��K  (W�
  2� 2�(F
��  �
_�%  �B��*G  .  ����� K��   �
��

(/��%��(/�@ $ -�(��  �:��  ��0 
�
/�  �:  '0�)57.(  

C��T8  H�)��<���
  �K�  &��
  �  
�����   	��8  
�   �:

  ���
�) $ ��
��0
�  $ 
*W ��:*0  ��B7 
*� 2� $ 	
��
� �����F

H
�  .'0�  �f
&  ��(0�  U�7�Z%
�  
�2�*&  �%  b�8   �:

�
/)$6*
  ��
�� H�)��< K
�@ ��) �9�BG ���B
� 
�  )54.(  

0$
$� 2
W�� ��
   ]
(0
*�C gQ� ����� @� ��� (���)�
:)

 2�  �����  
*�)��  
�BGg
/�%  
�  .��#  �����   ���

 '/�@  ������  �B
�A���A  2�*& �����$
  �%���U�A  �2� ��*�7

��� �<$
� 2
W�� $� K
� �*%*)� ��-0
��   $  �����-   ���
*%

  ���%�<$�%#  �(W  $2(C�&  
��A '0��   m�("�  v���G  �*8$

  ��G �7�� ��
� 2� ����!� $ ���@ a�Z%
� Xf(F� $ �C��&*<*%

  ���$
  v���G  �%  '0� ��
G#   ���  ��0���  a�*��  ���!&

2�*& 2�L�� K�� 
� m�("� �:�
& U�7�B(8� 
���(0� $ �:

)  ��#  g:��C  �*%*)�52  �+��  �%���  K��  .(2q�7�:   

T%

��2(C�  0*)�
g(/  ���8�  ��(/:    HG*<  2) �:�
&  

 �# �:  d�%�B7 2� 
�!Z�7 U
*q'0� @� $   $ �:�
& HG*< �O�

$!8 6�� @�
� �
*� 2C*�7 K
��%  �(Q��K    �%��������   l*/��

���*G.  C��T8 g�7 �O� @� �
  $
 ����� �����  � K�    
� 2�*&

�A�g
    -�(��  $ ��%�� �*%*)� ���8�  � 
��A ��0����
&    2)

W�*�  ~*n"��  ��(/:*)�    a�Z%
�  '�7  2�  ���  $  '0�

C��T8�i�
   <  H:�) ��
  �� )  ��)4(�  
�  .K�  �A� g
  ���!
 

���   �%��0 v0*(�K�    @� -�0 ���3  (��0 28
�����&  g)  �%

�  $��!
   6�&  v0*(��%K�  ���    @�10  (��0  28
�� ���& 

�H
�%  )  '0�39  .( ��
��B:  $   �B��  2�9�L�  5�0�  ��

)20222�)   !�!7  $  ()  ��
��B:  $  �01399  2�*&  �(V. 

arctostaphylos    �7�Z%
�  2����  
�1900-1500    @�  �(�

  ��
� \L0 2�*& 
*rW -�B(W� 2���� $ �
�� 
*rW -�B(W� 

  �&��
�� 
�450-350  ��
�  2�p�0 v0*(�  ��� 
� $ �(�

  �$�W  
�10-7  �(��0  28
�g:  .'0�  ���& ���  K
�R

) ��
��B: $ *��/W 2�9�L�1398��A (  ��0 g
�A�  
�  U�A

  �7�Z%
� ��$��� �� ���(/:*) �W�*�1100    �%1900     �(�

�� �G
 ��
� \L0 @�  .��)  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                             7 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


 ���� 1OPPPF�PPP�19 ���/B 11 11404      

  
 

95 

 

  
5;B 1: 0���C� 
�� �� �07�*� ���� Q: ���'( )*�  

  

D�0��    :����  

V. arctostaphylos  $�*9 -
�) v0*%��  $ �*C  *����

)Carl Ludwig von Willdenow(    -�0 
�1799  q*% m
  

2�  $��(�� 6��  U
*q   ��A  .�G ��(��0)  U�A��
  &2�
   ��  

0��

��   ��  ��A&2�
@�  �(  2c9$�  ��
� ��:  @� ��
�  

 <
 2(0*���&���&  
� 2(0�
��� $ -  ��
%  Ericaceae  )46 (  ��  �

  �/
����  6��Caucasian Whortleberry  '0�.    $  ��B7

  ��
��B:)1391  ($
������:   ��
��  ��A�AU   ����� 
� �


  2)  ����)  �0
��  
�  l*�G���@(/G�
� �2�  �: U
*q

  a�Z%
�  �%  �_)��W  2�(F
�3  �  �G
  �(�� ��)  .��A  U�A

 2%*� 2�(F
�  2B
�   �  � � 2�(F
�:�&  $   � �    ��(F
�

2A�0 l����� �M� �� d��9�{ 2) ]R*)  �*��� ��O�� �K
��< @� �:

.�
�� g)��(� $  	&�:   ��� 
��) 
� 2("�$#  	&  $
 $ �:

��� 
� ��!�$#  � 2G*F K��#
$�C  �:K�    2��{ ����F �%

�� @��.���)  2F�G !�0 ��
 2� $ 
�F �$�� �}@�� �#  �:

�*QA �%��  ��*
� .��G�� ��
 2� $  $�) 2(0 �# 
h��<  �:

  ��*�  ��
%  ���*{
�2)  2F�G   $
 2�  $  ��*8   �:  U
*q

�� �
9*% ���Q(�� �� ����8  �: 
� �*8*� 
$h� ����% $ ��*G

 ��A  2(0  v0*(�  
*�  2�  U�A45  '0�  ��7  . �F�$�  
�

2��� ���(/��%  ����# ��G ��
R  ��� �# ���*{
� ��
0  �:

����*G  )16  $  472��
  .(��A  ��L0  �:  \L0 
� U�A

2��
 ���B: 2� K
�@  @� }�F �B7 
� �# ����� 6$!�
  �:

  K��  .'0�  ��
& K��  U�n"�� ��
&    $ (��G) ]�0 }�F

��  \
8�%  (6*9)  v0*(�}�F  2�  @�
�  .�:� l*���   �:

 �
 ��G��  �
0� $ ��G ���:@ ��*F 2� 2) ��:# �$��

�� $ 2(G����) �G
 !
�  �
0� 
�
/� }�F 
� ���*%  )6    $

12.( (�0 I� 
�� ����� 6�� ���)�*
 �K�   H:�) 
� 2�*&

q*% -$�(/�) $ �*F 
��C ���A2
  � X�n� $��*G��A .  U�A

'�*Z7  ���
�  
��:   �()�� ����   �  
�)  2�  2��_���$
    2�  $

)�% K(G�� '�7U��
  (�#����
/)�  0 ��@*��
  ��% 2� 	
 

*���� �:  *A �%  �  ]B)����)    �G
  H:�)  I8*�

 -*�0�:   �����0  �!C� 
� $ ��GH�  
$
�� U
�A   �!
   2�

 � 
�)��$
  )22    $39 .(  ��A  ���+% ����� 6�7 	
9� 2� U�A

) '0� P����� -�W 
� 
h� ���� @� '�
�� 
� U�
W12 .(  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                             8 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


������� 	 
��
�� ������ ����� ������  ��� ���   ... /  �-! �+�+,��  &���;/I �  
  

 

96 

 

  
 5;B2 ���� �� �����RF :V. arctostaphylos L. &���� ��  

  

 %�� Q�8SF  

 ����% ��(��  300  ���  2�*& ��G '�M 
*rW J��A U�A  

  
�  \L0��Q8  ����  �����<  @�  �GBIF   )Global 

Biodiversity Information Facility  K��  .�G  'C��
�  (

����  �2
0$
  �:
*�)  ��� 2�*& @� ��G '�M  �:)�%
�2 

��
�#  $  ��(/8�&���+  ��  .��G��  ����  6�&  
�  ��$���

  X�: $ a*�(� �C��&*<*% 2� 28*% �� ����� 
� 2�*& �����$


�
��%    @� ���Z(0� �� U��9�L�  �
 ���� �  E"��    bc0 $ ��G

���� @� ]
%�B(/
0 �C��n% `$
 2� �*8*� ���^*9*
�  �:

  ����%  	��G52    2�*&  
*rW  J���V. arctostaphylos 

) �G ���Z(0�5  �6    $13g: .(  �B
�A� 	��*7 K
�R�< @�� ���  

  ����WorldClim    2�  ����%11  T(�
�    $ ���8  T(�
�  `
�� 

)23(  ���� 'A� �� �  30  ��M
2  d�����%)    -����1 ×1  )
�(�*�  (

  	��G19    �B
�A� '/�@ �
T(�  `
�� $ ��� @� ��G �(��

 .�G 'C��
�  T(�
�:�    @�'/  �A� 
B����@ �@��) �  2000   -  

1970  (�:�(��
�<  $  2��:��  U
��W  28
�     `
���
 

 2(C�&��
����   $  ���   2�*& 2�0*% $ �G
2� $ ��*� gQ� �: 
*�

���(/&�   ���   0
���  @*%��   2�*& 
��A  ���Z(0�  �
*�  �:

��&
 ���  )17    $55  .(����  ��  �$!C��:    @�'/  �A�
B� �  

 2����:    -��  �*A
 �  7�Z%
�)  �DEM= Digital 

Elevation Model(G  �
I  $  Q8�  U  ���
C��T82� ��*�7

T(�
�:�    ���� 'A� �� �C��&*<*%�  30  ��M2
  ) d�����%    -����

1  ×1  )�(�*�
(  ���   �$
$   
� -��  �O�  .���G 2(C�&    
�

 $
 �� '��Q�g:   
�h&2������   �:J  ��G '�M ���Q�    $

2���  	��*7  �:  �C��&*<*%$  �B
�A�  -$�8)  1  �(6�� 
� 
�!C�

ver.10.8Arc GIS  H
< 2�����A 2�*& �����$
 ��
�  
� U�A

  .�G 2i�
� ���Q8 \L0  

  $  �
��%  X�:  2�  28*%  ��  U�7f��  	
B�%  @�  ���

2�-��  
*O����A  2�*&  �*�9��  �����$
   @�0  `$
  @�  U�A

  .�G ���Z(0�  �_)��W �<$�(�#����#@�0   p2�  �:  �$
$   

���   g(�
*�9�  @
�  2�  �_)��W  �<$�(�#  -�� ����   -�B(W�

@*%������  ��  �$���  @�  �Mo(�  �_)��W'� �:    @�  �G��

�:�
T(��L
��    @*% �*�� �� 
�h&�
Mo%�� �:    2�*& �����

��.�@���<  
�  �K�    2�*& 
*rW J��� @� ���Z(0� �� �-��)1x 

  �%xn  (  $   �rC  �
C��T8��    �$���)	/�
<  27*B+��:    

�
*� 2�L��  (2�9�L�  @*% -�B(W���  6*�����  π�    �G 2�0���

)41  �<$�(�# .(π� 2� 2L��
) ����& 2�0��� ��@ U
*q1.(   

) 2L��
1 (  �(π�)=∑ π��X�ln
∈� π��x� 

Ln  ���
�� g(�
��9 :X   	/�
< 27*B+� :  �2�L��  �:x    J��� :

  2�*& 
*rW  

  
  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                             9 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


 ���� 1OPPPF�PPP�19 ���/B 11 11404      

  
 

97 

 

 ���(1�07�*� �� ���T#�� ���� �*�S� ��I��U#� :  

�!  �*�S� ��U#�   �"��  

Bio1   2�p�0 v0*(� U
��W 28
�  C˚  

Bio2   �_)��W U
��W 28
�) 2��:�� v0*(�–  (	A��W U
��W 28
�  C˚  

Bio3  g: ) �����Bio7/Bio2 (× 100  -  

Bio4  × 
�
�� X�����) ��nC U
��W 28
�100(  C of V 

Bio5   -�0 ��� K��(��& U
��W 28
� �_)��W  C˚  

Bio6   -�0 ��� K��%��0 U
��W 28
� 	A��W  C˚  

Bio7   Xf(F�) 2�p�0 U
��W 28
� 2����Bio6 ,Bio5(  C˚  

Bio8  l*��� U
��W 28
� v0*(�-�0 	nC K��%  C˚  

Bio9  ]�F U
��W 28
� v0*(�-�0 	nC K��%  C˚  

Bio10  6�& U
��W 28
� v0*(�-�0 	nC K��%  C˚  

Bio11  -�0 	nC K��%��0 U
��W 28
� v0*(�  C˚  

Bio12  2�p�0 `
��  mm  

Bio13  l*��� `
����� K��%  mm  

Bio14  ]�F `
����� K��%  mm  

Bio15 ) ��nC `
��CV (  C of V  

Bio16  l*��� `
��-�0 	nC K��%  mm  

Bio17  ]�F `
��-�0 	nC K��%  mm  

Bio18  6�& `
��-�0 	nC K��%  mm  

Bio19  -�0 	nC K��%��0 `
��  mm  

DEM  ��
� \L0 @� a�Z%
�  m 

Slope I
G  %  

Aspect I
G 'Q8  -  

  �(��
�<  ����% �� ��_)��W �<$�(�# `$
  ��8�  ���

 �$
$   $    $��$
 �8$�Fg
(/: �$
$ .�: �   
*rW U�7f��

2�*&  $  2�p'/�@   �:�L
��  )19    �
T(�@'/�  �A� �B


)Bio$ (  3  T(� �
  C��&*<*%  '��C �� (�Ascii    .��(/:  J���

	��C 
� �0
�� �
*� 2�*& 
*rW   �:Excel    '��C ��csv  

���� bc0 ����G 2
Q%g: $ 2�*& 
*rW  �:2�p K
�R   �:

6�� �
�$ �L
��  
�!C�3.3.3kMAXENT  .���G    �K�������   ���

-���_)��W -�� @� ���Z(0� ��  @�0  2�
�
�   �
�� U
$�V

  �%2��� ���B% g��C ]� 
� -��  �$
$  �:   $ ��G 2
Q%  

  .��G��  ��/��  U�n("�  g(/
0  $  �8��  K
�@   �
��

g: ��� �K
�R     ��8�`$
 K�� �    @�70   
*rW J��� �q
�

2�����   ���  �C��n%  U
*q  @�  $  �G@*�#   �:30    �q
�

�A��  ���Z(0�  -��  j��(�  ����@
�   ���  �����.�G  ��B: K
 

   ��8�  ���  -��@�  4    ����% $ 
���% 
��10000    b< J���

�@2�
  ���Z(0�    .�G6�� v
�� 
�  
�!C�J*��� 2��!& $�    2�

��+��  �����  �*�@# $ �L
��  �:�
T(� 2� 2�*& S0�<  �:

  m���  ]8)Jakknife ���  (    $ 
�h&�
Mo%   �:�
T(� K

�%

J*���  2��!&  )  �������@  \L0  �
��#  2�AUC= Area 

Under the ROC Curve -��  '�q  ����@
�   ���  (

H
<  l�"(��  ���
��G��  ]8 �*�@#  .m�  
��#  �
$#��    $

A��
  B:� @�'
  T(��:�
   < 
�H
��
�  � g:��C �
 -�����)  .

�K�    `$
 ]�  T(��
   �
 -�� $ ���) XhW ��8� ���@ 
� �


T(� 5�0� ��  �:�
  A�� �  � ��8� ������ ��)  �
 -�� bc0 .

  �: ��]�  T(� @� �:�
   
� $ ���) �*�@# ��G 2(G�h& 
��)

�Q�'�  9�� �  �Q���  ��B% �� �  T(� �:�
  ')�G  -�� 
� ����)

���+�   ����)� �� .K�  %�7f�� 
�) �  Mo% @��
  T(� �:�
    -�� 
�

��G 
��L�  � '0� gQ� 2)��!
  T(� �: gQ0�
  V*% 
� \
 

2�*&  H�)��<�  $  �:2���  T(�  �:�
  �  2R��!
  ��f U�7

 2��n����  ��C��+�  ����)  �  g:��C��*G  )42.(  2�	
9� 

   ��� '0� 2(0*
< �%p�B(W� 2��� ]� �-�� �8$�F 2����

  �O�  �
*�  2�*&  
*rW  K

�%  ���� 
*rW  2�
Q�  2��(0#

)Occurrence optimal thresholds  ()  �*G E"��36    $

42 �$f7 �(  ����B7 2n"�� ����� ��@ \L0 �
��# �K�� ��

)ROC= Receiver Operating Characteristics 
�!��  (

  2��(0# �$�W 6�B% K
� 
� ����B7 ����@
�  ��� �
  �W�$

��  g:��C  K�B�  �����  .�
$#ROC    '�/�  K
�  v��$


2�  2)  ���:
*rWH
<  �(0
�  $  ('
0�/W)  ��G  ��
�

6�7  '�/�H
<  ���(G�  2�  2)  ���:
*rW '0�  ��G ��
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            10 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


������� 	 
��
�� ������ ����� ������  ��� ���   ... /  �-! �+�+,��  &���;/I �  
  

 

98 

 

)1-  ��  m
q*%  �
  (��*�  �q�n(F�  K

�%  @�  ���  .��)

 2� 2�
Q� 2��(0#����� '
q�n(F� $ '
0�/W `$
 )Equal 

test sensitivity and specificity( H
< 2(0*
< 2��� �  ��
�

 2���  2�6�7  $  
*rW   �:2�*&  
*rW  	���%  �:��.�*G  

������  @ \L0��  �����  �K
  0    �%1  T%�

  ����)   \L0 �&�

@��  �����    @�  �(B)5/0   �  ��G����
����)  C��n%�   ��*�

� �&� $ '0� -�� K�    �� ����� 
����1  �(Q� 2� -�� ��G��K�  

  @� �
 
*rW 6�7 $ 
*rW J��� *��������  �Z%]
  ��  ��)

)50(  .  K
� ����� ��@ 'W�/�7/0    �%8/0  ��
�  -�� ]� �&

  K
�  �l*F8/0    �%9/0    �����  ��@  'W�/� $  �9�7  -��

  @� H
�9/0   ��
�H
< �&) '0� -�� �9�7 
�
/� ��
�15   $

35  .(  

g:  ����@
�  ��� K
�RH
< 2��� ���L% ��!
�  �� ��
�

  ��A�$  2���<�)  EF�G  @�  -��)  �Kappa(    .�G  ���Z(0�

  ������  $  U��:���  ������  K
�  �C�*%  ��!
�  �<�)  EF�G

H
<��
��� ���� �
 �: b��%�� @� �# 2�0���  ��� $ �:�

��  ���Z(0�  �LF)  �*G62 .(  2�  �<�)  EF�G 29����  U
*q

) 2L��
2) '0� (30 :(  

  

) 2L��
2 (  K=
�����������������������������/ �

�������������������������/ �
 

  

 �# 
� 2)a   $ '
�A�$ 
� g: 2) '0�  ������ X���

 2� �
  �# -�� $ �
�� �*8$ -�� 
� g: '�M 
*rW ��*�7

��  ���)b  �� ���� -�� 
� v�C 2)  ������  fB7 ��� ��*G

�B� ���� ��A�$  �
�� 
�  ��*Gc   '
�A�$ 
� 2)  ������

�B� ���� -�� 
� �9$ �
�� �*8$  ��*Gd    
� 2� 2)  ������

2�  �
  �#  -��  $  �
��  �*8$  '
�A�$  
�  2�  $  -�� ��*�7

6�7�� '�M 
*rW .��)  

  

 K��#�  

 '
0�/W) 	�G 
� �_)��W �<$�(�# -�� �+�03 (

  'C��
� 	��7 �&;�$ 	
��%) ����� ��@ \L0 @� ���Z(0� ��

�� ���� �
 2�9�L� �
*� 2�L�� 
� (����)  ��@ \L0 .�:�

  E
"�% U
�A -�B(W� �� ����� ����� $ 
*rW J��� ��
�

  @� 2) ��*� -�� 
*rW 6�75/0  �� �

T% ]� �%  ������ .��)

  @� �%p��5/0  ����  }�
 ����� $� �_)��W �<$�(�# .'0� 
��

����  5�0�  ����  �
9*%  �*�@#  $   �
&���   �:  .��)

��B:  ��@  \L0  ��!
�  �'0�  E"��  	�G  @�  2)  
*�

)  �����AUC����   ���  (  �$�W   �
&���   �:976/0    $

����  ���  �$�W �*�@#  �:978 /0   2�9�L� �
*� 2�L�� 
�

 2���  5�0�  ��  2)  '0� '�$*0  �������@  \L0   ���

)1988H
< ������ (  �� -�� �9�7 
�
/� ��
�@ 'W�/���  

�����  �H
    @�9/0    .'0�g:  �K
�R��� Omission   K
��<

  J�G@p� l*F -�� ]�  ��� �C�) 2� $ 6) '03  .(  	
9� 2�

���  ���B+%  2��(0#  m���% Omission   2�  ]��!�  ����

Omission  H
< 2���� �� �V�W 2�9�L� 
� .�G�� ��G ��
�


��*B� Omission  2�*B�g�G  �B
��%   �:  ��G 
��  	�G)

3  (�� �# ��) y��L�� 	
9� 2� �h9Omission   H
<  ��G ��
�

)l
*� '0�
 vF( '0� -*�A 	��A.  

  

    
 5;B3�07�*����� �8*
� �� �
S
� ��� )*� �� ���T#�� �� � !��" �	��#�$ ��� ���#�$ � C���V" +�7��$ :  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            11 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


 ���� 1OPPPF�PPP�19 ���/B 11 11404      

  
 

99 

 

����  2�*&  
*rW  6�7  $  
*rW   �:V. 

arctostaphylos     �:�
T(�  ���@*%   *�9�  @�  ���Z(0�  ��

H
< �L
�� 
�h&�
Mo%  .�G ��
�) 	�G42��� (  H
<  ��
�

  ���Z(0� �� 2�9�L� �
*� 2�L�� 
� 
*)h� 2�*&  ��� �����$


��  ����  �
  �_)��W  �<$�(�#  -��  @�  -��  �8$�F  .�:�

  ��� 2) '0� 2(0*
< �%p�B(W� 2��� ]� �_)��W �<$�(�#

6�7  ��  
*rW  �
��% 2�*&  
*rW 
����  ]�  ����  X�:   �:

  2��(0# K

�% @� ��� .�*G g
O�% 
*rW  ��� 2�
Q� 2��(0#

 �'
q�n(F�  $  '
0�/W  �����  �*�@#  @�  ���Z(0�  ��  2�
Q�

H
< 2(0*
< 2���  �Zq) 
*rW 6�7 $ 
*rW 2��� 2� ��
�

�
!�  J���  2)  U
*q  K���  ��G  	���%  (]�  $ �W @�  �%

 2� 2��(0#*�7K
��<  ����� $ 
*rW ��6�7 ��# @�  �%  
*rW

2��� 
�BG .��$
  

 

  
 5;B4
�	 ��8� :  ������W" �
��V. arctostaphylos � !��" �	��#�$ ��� �� ���T#�� ��  

  

 ]8 `$
 
�  x
�F -�� @� �L
�� �
T(� ]� m���

����  2����  �:�
T(�  ���0  @�  ���Z(0�  ��  -��  $  �*G  �����

g:2�  ��G  2(G�h&  
��)  �
T(�  ��  -��  K
�R  �!+�  U
*q

��  ��8�   �:�
T(�  @�  ]��:  gQ0  I
%�%  K��  2�  .�*G

�� 2�0��� (�:�
T(� 6�B% 	��G) -�� 	) 
� �L
�� �*G

)25    $34) 	�G 
� .(5 (� 
*��  �*B7  �:�
T(� �L
�� 

$ ���C� 
*� �
Mo% $ '
B:� �:�
T(� �
 
� 20 �$��) '9�W 

v�C  ��
T(� �� �
T(� $ ��  2B: (�:�
T(� 
�  -*nW -�� 

H
<����  ��
� ��.�:� ����� �: S0�< �������:� 

v��$
  �:�
T(�  K
� �L
��  $ H�)��< �����$
 �: 

I0���  ��� 2�*& �:  ��(/: $ ������*%  U�7f��  �
Z� 

�
 2��(0# �
��
� �: �L
��  �
*� @�
�  ��� �G
 �: 2�*& 

 2i�
� ��:�j��(�  .  ]8  `$
   ���  m���  K

�% '
B:�

��A  2�*&  ���
C��T8  ��@*%  
�  �:�
T(�U�A    2)  ���  ����

2�   �:�
T(� I
%�%Bio17  )  `
��]�F�%K�  -�0 	nC(  

$  Bio18  )6�& `
���%K�  -�0 	nC  ( H
�  �
�� �
Mo% K��%

   �:�
T(�  $  '0�  2�*&  H�)��<  
�Bio4  ) U
��W  28
�

�nC(� �Bio12   (2�p�0 `
��)   $ Bio14  )]�F `
���% K� 

��� (  '�*9$� 
� !
�  
��A  ���  �: ��(C�&    	��*7 ��
� @� $

  ���� 	��*7 2�  '�/� I
G �q
� �
T(� �
Mo%  �C��&*<*%

  K��%�
Z�  ��G �)�   �:�
T(�  K�������  .�*�  '
B:�  �
*�

�����:  ����  �L
��   �:�
T(�  $  ��
��  �
  U�7f��  2)

2� ]8 U�
�B7 
� 2��&��8 U
*q�� ��8� m���  �
Mo% ���*G

  .��
��  �(B)  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            12 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


������� 	 
��
�� ������ ����� ������  ��� ���   ... /  �-! �+�+,��  &���;/I �  
  

 

100 

 

  
 5;B5 : Y( %�� �� 5Z�" K��#� �07�*� ���� �8*
� �� �*�S� ��I��U#� C�/I� �� [�\F�� �� ]���  

  

  ���(/�@ $ �L
��  �:�
T(� K
� �L��
 S0�< �����

�� ���� �
 �:�
& 2�*& �: I0���  �� 2�9�L� K�� 
� .�:�

   ���  S0�<  �����  ��_)��W  �<$�(�#  -��  @�  ���Z(0�

gQ�  
� ��G K

�%) �0
�� �
*� �L
��  �:�
T(� K��%

 ]8 `$
 ) 	�G .�G 2
Q% (m���6gQ� (����� K��%   �:

  �:�
& 2�*& 
*rW S0�<V. arctostaphylos   2� '�/� �


�� ���� 2�9�L� �
*� 2�L�� 
� �L
��  �:�
T(�  .�:�

����� j��(��� ���� 2�L�� 
� S0�<  �:  -�B(W� 2) �:�

  2�*&  
*rWV. arctostaphylos    	��*7  ��Bio12   `
��)

  �(2�p�0Bio14  )]�F  `
���%K�  ���  �(Bio17  )  `
��

 ]�F�%K�  -�0 	nC(  �Bio18  )6�& `
���%K�  -�0 	nC  (

  	��7 �� $ g
�(/� 2L��
 I
G $Bio4  )�nC U
��W 28
�  (�

  .�
��  5*���  2L��
 2�  
*�	��*7  H��!C�  ��  2)Bio12   

  $  (2�p�0  `
��) Bio18)6�&  `
���%K�  -�0  	nC  �(

  H��!C�  ��  $  H��!C�  2�*&  
*rW  -�B(W�	��*7Bio14  

)]�F `
���%K�  ���  $ (Bio17  )  `
��]�F�%K�    	nC

-�0  (2�  bc0  $  ����!C�  2�*&  
*rW  ��$
  ��(�� U
*q

.'0� ��:�)  2�  
*�  2)�!C� ���  `
�� H]�FK��%   ���   @�

30  ���
�(�  �W  �%$�  90  ���
�(�   W  -�B(W�r 2�*&  
*

C���!  H��  H:�)  �#  @�  b<  $g:  .����  K
�R�!C�  ��H�  

 ]�F `
���%K�  -�0 	nC    �$�W �%300  ���
�(�    -�B(W�

�!C� 2�*& 
*rWH�    �# @� b< $2� �9$!� �
0�� �*F  .��
&

g:H
� �K
�R  `
�� ��$��� 
� 2�*& 
*rW -�B(W� K��%

  2�p�01200    �%1700  ��
�  2�p�0 U
��W 28
� $ �(�10-

5  �(��0  28
�$  '0�  ���&  �  @���
  C��&*<*%  	��*7�  

�H
K��%  ��A  2�*&  
*rWG 
�  U�AI
    �$�W15    �%30  

 ��:��� �q
� .�G  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            13 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


 ���� 1OPPPF�PPP�19 ���/B 11 11404      

  
 

101 

 

  

   

 5;B6_'� : �
S
� `��F  ���� ���� E��	 ��IV. arctostaphylos  �07�*� ���� �8*
� ��  

  

 K�� 2� 28*%��  2� �:�
& 2���8 
�  
����< $ -���% 2)

����  
�  K
��<  'A�  �'0�  �_)��W  �<$�(�#   ����   �:

��   �$
$  �<$�(�#  `$
  v0*%  ���*8  ]
�Z%  
�  ���*%

  .�G�� 
�h&�
Mo% 
�
/� �_)��W  -�� '�q�_)��W �<$�(�# 

H
< 2��� K
� ���L% ��!
� $  H�)��< ��A�$ 2��� $ ��
�

  �G 2�0��� 	���(� �+�0
��(7�  `$
 @�  ���Z(0�  ��  2�*&


���� 2�9�L� �
*� 2�L�� 
� 2)  EF�G    �<�)67/0  2�  '0�

H
< -��  ��� l*F �C�*% �!8 2) ��#  .'0� ����) ��
�  

  

  

�L�#� � aS� ����  

-��  @�  ���Z(0�  ��  �V�W  �
��%  
�  �<$�(�#   @�0

  �
Mo% �_)��W22    �L
�� 	��7 )19  T(��
  @'/�  �A� �B
 

)Bio  $ (3  T(��
  C��&*<*%� (  ��A 2�*& H�)��<  $
 ��  U�A

  ���Q8  H�)��<  2�9�L�  .�G  �0
��  ���Q8  \L0  
�

2�*&��  �:�
&   �: �(0�
  
�  ���*%  'F��G  2�*&�:   

l�
B)�B8 �'
  /�
�
  �rC H�)��< $ g)��  �$���  �#  �:

H�)��<  �0
��  2�   ���(�  U��9�L�  .�G��  �MN�  ��Q8  �

2�*&2(F���< �:�
&  �:) ���29  �31  $60  .(�(� j�   H:$;<

  ���� �V�W���  ���!
  @ 'W�/���  �����  )AUC  �� ����� (

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            14 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


������� 	 
��
�� ������ ����� ������  ��� ���   ... /  �-! �+�+,��  &���;/I �  
  

 

102 

 

976/0  �*�  �O� 5�0� �� 2)2�  ) ��
��B: $ KBC�:2008 (

 �0��G 
� -�� ��  l*�L��%K� �
�� �2�*& H�)��< �����   

�
�) $ '�q��  F \L0 
� ��
  '0� l*F  . 
��*B� 5�0� ��

 ]8m���  ��� 2)   �%K

  T(� �:�
  �
Mo%
�h&  �
�� ���
�)  �

2�   �:�
T(� I
%�%  `
��]�F �%K�  -�0 	nC  )Bio17(   $  

6�& `
���%K�   -�0 	nC   )Bio18  (H
�  �
��  �
Mo% K��%

   �:�
T(�  $  '0�  2�*&  H�)��<  
��nC  U
��W  28
�� 

)Bio4(  �2�p�0  `
�� )Bio12(  $  ]�F  `
���%K�  ���  

)Bio14(  '�*9$�  
�  !
�  ��
�  @�  $  ��(C�& 
��A   ���   �:

  �
Mo% �C��&*<*% 	��*7  	��*7 2� '�/� I
G �q
� �
T(�

.�*� '
B:� �
*� ����  ����� j��(�  2�L�� 
� S0�<   �:

  2�*&  
*rW  -�B(W�  2)  ���  ����V. arctostaphylos    ��

2�p�0  `
��  	��*7 )Bio12  �( ]�F  `
���%K�  ��� 

)Bio14  �(  `
��]�F�%K�  -�0  	nC  )Bio17  �( `
��

6�&�%K�  -�0  	nC )Bio18  ��  $  g
�(/� 2L��
  I
G  $  (

  	��7�nC  U
��W  28
�� )Bio4  .�
��  5*���  2L��
  (

2�  
*�	��*7 H��!C� �� 2)Bio12     $ (2�p�0 `
��)Bio18 

)6�& `
���%K�  -�0 	nC  $ H��!C� 2�*& 
*rW -�B(W� �(

  H��!C� ��	��*7Bio14   ) ]�F `
���%K�   ���  $ (Bio17 

)  `
��]�F�%K�  -�0  	nC  ( 2�*&  
*rW  ��$
  ��(��

2� bc0 $ ����!C�  �j��(� ��� .�*� ��:�) U
*q  	��*7

�) �
    ����)�$��������$
 �:     	��G  I0��� `
��

 ]�F�%K�  -�0 	nC �  6�& `
���%K�   28
� $ -�0 	nC

�nC  U
��W�  '0�H
�  .  
�  2�*&  
*rW  -�B(W�  K��%

  2�p�0  `
��  ��$���1200    �%2500  ��
� 28
�  $  �(�

  2�p�0 U
��W10-5  �(��0 28
�  $ '0� ���&� @� ��
    	��*7

C��&*<*%�  H
���A  2�*&  
*rW  K��%  
�  U�AG �$�W  I
  

15  �%30    �� �MN�  �:
*()�C j��(� K�� .�G ��:��� �q
�

)  ��
��B:  $   !�!7  U��9�L�  ��  2�*&  H�)��<1399  $  (

)  ��
��B:  $   �B��2022-��  
�  (  2�*&  H�)��<   @�0

��A�
��  '���L�  �����  
*�)  
�  U�A  �  2����  	
9�  2�  �Q�%

 28*%�� 2�p�0 `
�� �'0� ��G 2�9�L� 2�*& ���Q8 H�)��<

  ~�n(F� �*F 2� �
  ���@ ��$��� �J��� ����� '
�A*� 2�

.'0� ���� �) ��
� ����� ���T(� 2)
�:�   &��
�� �a�Z%
��   

2�  ���  $%�%
I  gQ�T(�  K��%
�:�    H�)��<  
�V. 

arctostaphylos    ��*�'0�    $ ���!
  @  \L0��  ����� 

)AUC  �$�W  (982/0  2���#  '0�   <  ������  2)H
 ��
�  

  -�� l*F) ��
��B: $ ��
�8�
� �K
��B: .�*�1400  
� (

-��&  H�)��<   @�0
��  2F�G�<  !&  )Tamarix 

ramosissima Ledeb.(  ��QZq� ��(0� 
�  �
  ���� ��    -��

�_)��W �<$�(�#  2) ����) ��
� �) 
Z
'  ��� -��    2�*& K��

  ��  �����967/0    $@
� ����  �V @�  ���Z(0�  ��  -�� '��qI�  


��#     ��  �����  �<�)80/0  2�$  ��#  '0�   7*��  	��
L �  

G  �q
�  	��G  �C��&*<*%  2�  J*���
I   $  �A�  	��*7
B �  

�
��!  �%��0 
� `
��K�  	nC   )Bio19(&��
��  � �  2�p�0  

)Bio12(�   )  ���  2�p�0  ��$���Bio7$  (  �
���K
  ���   

�%��0K�  	nC  )Bio11(  %�%  2� 
I  H
� 
�  �
  �
Mo%  K��%

 .���*� �
�� 2�*& H�)��<  ) ��
��B: $ ��
/W2024 (    
� !
�

  2�9�L�Mo%�
  T%�

  �A�g
  # H�)��< ������  2�*& 20   b�8 @� 

Ferulago  �  
�����    -��  @�  ���Z(0�  ��MaxEnt    ����B7

9�7 �% l*F-�� K�� � @�0  �
@ \L0 ���� ����� �H
  @�

85/0�� ���� �
  	��*7 $ ���G �q
�I
  $  G
*F H��% �
 

gQ� @�  K��%T(��L
��  �:�
  2�*& H�)��< �� �MN��*� �: .  

  U��9�L�  !
�  ���Q8  \L0  
�  ��G  6�+��  U��9�L�  
�

  -�� @� ���Z(0� �� m�("� ��:�
& H�)��<  $
 �� �Z�("�

MaxEnt   �V�W  H:$;<  j��(�  ��  2)  '0�  ��G  6�+��

g:)  �
��  ���*F11  �19  �21  �37    $62  .( ��
��B:  $  *&

)2023  
�  (��%	
   <H
��
�   H�)��<    I0���

Polygonatum kingianum  ��G  
�v�  �A�  m�("��B
    ��

  -��  5�0�MaxEnt  0
��  ���  T(� �:�
  ���L
    �����

g
�A��C��&*<*% $ }�F �  ��(C�& 2+
(� ��� 
�5�
   
*�)

R�K
  &��
�� $ ����  BQ� 	��*7�    �� 2) ���*�H�)��<  & ��
  

$
����  Mo%�
  ��(G�h&  $  ��  
�5�
  �� ��  Bio7  �Bio12  �

Bio17  �Bio11T(� a�Z%
� $ � �:�
  �)  �
    �� �M*� H�)��<  

P. kingianum  ���*�) ��
��B: $ $^ .2024H
< 
� (  ��
�

  2�*&  ��@*%Pyrethrum tatsienense   
�  P�����  -�W  
�

RK
  -�� @� ���Z(0� ��Maxent  ����� ��@ \L0 
���� ��

)AUC  �����  (98/0    2)  ��(C�&  2+
(�6�&  $  a�Z%
��%K�  

 )  `
��  	nCBio18�q�  ����)  �$���  	��*7  (�  ���   

@���(/�    I0���  2�*& K����(/:  .��� 2) 
*L��B:    H:$;<  

�V�W  !
�  '0� y��qg
�A� �  �q� 	��7 ��*�7 2��    �� �MN�

H�)��<  2�*&��  
�  �: 5�
   ��Q8�   �  2(C�&  �O�  
��  �*G

)29(.   	��7  ���    $ �*:  %
�Z
� \L0 @� a���  � $��!
  
��`  

� @�MN�%�K�   7��*	  % $ 
��(�� 
� Z� 2�*& ]
��(/: �:  )1  .(

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            15 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


 ���� 1OPPPF�PPP�19 ���/B 11 11404      

  
 

103 

 

C�)�� '�*�
 �  
�&@�0 $   �Vm
  Q8*% 	��A 
*� 2� ��� �  

/��(<	
  !(�0*(C   &��:�
  � H:�) �
��(/� $ �:�d�B
    ��

���  �#Mo% �:�
 ��) �
�h&56(  .  

  -�� '�q 5�0�  ���_)��W �<$�(�#    @�  ���Z(0�  ��

 �
*� 2�L�� 
� 2) �G 2�0��� 	���(� �+�0
��(7� `$


  
���� 2�9�L�67/0  2����� 2) ��# '0� l*F �C�*% ���:�

H
< -����
�'0� ����).  U��9�L� 5�0� ��    $ ��
�8�
�

)  ��
��B:1400  ��
��B:  $  ���*�  �(1401(�    $  ����

)  ��
��B:2020()  ��
��B:  $  $�  �2021  $   �B��  �(

) ��
��B:2022�(  /W��
  ) ��
��B: $2024(   $  *��K�    $

)  ��
��B:2024  (-��   @�0MaxEnt  ��2�  ���*% ��*F

�#  �0
��  �
*�  2�*&  H�)��<H
<  �
  �: .���B�  ��
�  

-��  �
O�  ���:MaxEnt   5�0�  ��  2)  �#  2����  $

 2�*B�  2�0��� �
 a*A$ -�B(W� �
$#�� KG$
 $ \��q  
����

����  ����)2�  ��-�� @�  �r��  K�!���8  ��*�7  ��@*%   �:

2�*&) ��*G 2(C�& �O� 
� �%��� 2q�7 
�  �25.(    

T% 2� 28*% ��U��

  �A��B
  &����G $�  0*)�g(/
 ��:  

B:�'
  & HG*< �ZW�:�
  	��8 
�  �# H�� $ �%��� $ �:

�q�  �����  �ZW  
� �  /)��  }�F  $  l#  ����� �  G*< ��
  

�'/
  .�0��G��  !+%  $2�  ��%  $	
  �����$
 �:    I0���

���   �
_�%  $  '�)  �K�   2�*&�:   ��  @�  ��BG@
� ��  

2������:    �BW����� �(����� $ �(�  U��C� H:�)   'G����

��2�$
   { $�
  9*q��  & �*��� \L0 
� $��
  )�
*F�  $
�� $��  

��A  $ U�A  @�  �
&*�8�"%I�    ���)�0 �� �$f7 �+�� �%���

�*��  (0� @� �2�L�����:     
�*+B:@�0@�� 2�   �����$
�:   

����
  �*&2  �  ]B)���)    H:�)  I8*�  $P�����  & ��
  

��A U�A  �G �:�*F .  2�9�L� K��  j��(� ���� ��� 2) `$
 

�_)��W �<$�(�# 
��A '0�  ��� �����$
 ��A 2�*&2) U�A 

  �
��  v���G 2�  �n���  �:����$
 ��C �'0� -�� 

H
<��
� �
  ��*F g:��C   .�
$#��  �(�  2�  ���(0�j�  �K�  

  $ H:$;<@� 'w�ZW 
� 2���� 2� 28*% ��  2�*& �:�
&  �:  

@ 
����(/� �:  ����q� $ ��
  �#�:  7*� 2� 2) �    P
��% ��

��Q�  
������/��  �:�  (/: 28�*��g
  �� ��  a�*��  �����$
��:  

�Q% 	��*7 ���  ��:�C �`���    $ 7�B(8�  �:
�(C
�    ���*8

�*��  @ a*�% $  2�*& K�� �(/��*G 2(C�& �O� 
�g: .  K
�R

��  0
���  �0��  6*� 	��*7(F��G�  ��*� l*�G� '�% �����

`�
  'F
�  v0*%  2�*&  )Fagus orientalis Lipsky.(    $

2�*&�:   -�� @� ���Z(0� $ �*8*� ���B:@�0   �:  ���
�)   

9�) $���
��G  ��G ��v�  �A��B
  q*nF $U�
  )�F�    \L0 
�

��  ���Q8H
<   ���  ��*% 2�*&  K��  �����$
  ��
�

�:
��:�
   �MN�  .��� ��Q��
<  2���)
*� �:  2�*& �:�
& 

�� 28*% 2� 2�L�� U�
q*nF  �:@�
�  �H�$
 ]�^*9*)�  $

2����  
����� �� �)�F U�
q*nF ��B
�A� 	��*7 $ 	��*7 

�C��&*<*% 2L��
 ����  .�
��   
��j��(�  K������� 2�'0� 

g
B�%  	��A  ���# 2� �����   �:����$
  v���G  ��  2����

)  '0�  I0��(�48 j��(�  @�  5�0�  K����  .(   H:$;<  �V�W  

��  ��*%$ �fq� 'Q8 
�  ��
W�  �����$
��A 2�*&  �:  U�A

 ��Q8 \L0 
�  � $  ��G �� �����v�    �:����$
  �2����  �$��

2��!:  X�q  � ��n(A�  �f)   �: �(�����  �q���   ���    $

2����� !�
  
�   �(0�
  'w�ZW    $ ��$
�� 2�*& �����$
 @�

��A 
���  U�A'9�F� ����� 
��:   ��/���  	��8 �������@  ���

T%U��

   ��
�) U��

T% $ �B
�A�  ���Z(0�.��)    
� ��R�:

�K�  0
��  2�  �Q�%  2�9�L��  �A�  	��*7�B
    $�C��&*<*%   2�

�B� 'Q8H�    ��*& 
*rW ��(/� �������AU�A    ��G ���/�

2� ������*% 
*O����  B7 }
��
�%  'F��G $  �(Q�  ���   W� ��
 

0#  �����I
����  �LF  P���  
�  �����  �ZW  $  $  

��B:K
  ���*% �*�Q���  -���:    6*�(F��G�   < 
�H
  ��
�

�����$
 �:  2�*& |*�9���:   &  ��:�
 7f�$� �� K�   �� 	��*7 ��  

�  	��*7 ���  O��
  	��*7   ����/��  ��Q�  a�*��
����  ��:  

��R   W �6�� U�
�HW$  ��G���!
C v�  G $���
B
    �}�F

��
�)   V�
���  ��Gv�  :'
�V$ ����^*9$
�
  ��n(A�      $

 7�B(8��  /� $ 
�
    	��*7 @�����   2� 2) �(/� U
*qg
   $

 {g
�(/��
 � H�)��< 
�K� 2�*& Mo%�
 0
�� ��
���  .��*G  

  

  

  
 

 

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            16 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


������� 	 
��
�� ������ ����� ������  ��� ���   ... /  �-! �+�+,��  &���;/I �  
  

 

104 

 

References  

1. Aghajanlou, F., A. Ghorbani, M.A. Zare Chahouki, R. Mostafazadeh & K. Hashemi Majed, 2018. Ecological 

Survey of the Presence and Absence of Ferula ovina (Boiss.) Boiss. and Ferula persica Willd. in North-

Western Rangelands of Iran (Case Study: Zanjan Province). Journal of Rangeland Science, 8(4): 352-362. 

2. Alaaldinvandi, A., 2021. The affective factors on pastures destruction and identifying its protection 

aproaches. Journal of Urban Studies on Space and Place, 1400(20): 71-90. (In Persian) 

3. Anderson, R.P., D. Lew & A.T. Peterson, 2003. Evaluating predictive models of species distributions: criteria 

for selecting optimal models. Journal of Ecological Modelling, 162: 211–232. 

4. Azimi Motem F., R. Talai, F. Asiabizadeh & M. Houshyar, 2011. A survey on flora, life forms and 

geographical distribution of plant species in the protected forests of Fandoghlu (Ardabil province). 

Taxonomy and Biosystematics. 3rd year, 9: 75-88. (In Persian ) 

5. Azizi Kalesar, M., M. Moameri & A. Ghorbani, 2022. Ecological parameters affecting the distribution of 

Vaccinium arctostaphylos L. in ecotone rangelands of Namin County, Iran. Ecopersia, 10(2): 153-164. 

6. Azizi Kalesar, M., M. Moameri, A. Ghorbani, M. Fathi & L. Khalasi Ahvazi, 2020. Investigating the effective 

factors on the distribution of medicinal plant species (Vaccinium arctostaphylos L.) in rangelands of Namin 

– Ardabil. Mohaghegh Ardabili, 118 p. (In Persian ) 

7. Bedia, J., J. Busque & J. M. Gutierrez, 2011. Predicting plant species distribution across an alpine rangeland 

in northern Spain. A comparison of probabilistic methods. Journal of Applied Vegetation Science, 14: 415-

432. 

8. Borna, F., R. Tamartash, M.R. Tatian & V. Gholami, 2020. Habitat suitability modelling of Onobrychis 

cornuta using Ecological Niche Factor Analysis in Rangeland of Baladeh, Nour. Plant Research, 27(1): 98-

111.  

9. Celik, H. & I. Koca, 2013. Pomological and chemical properties of some Caucasian whortleberry (Vaccinium 

arctostaphylos L.) grown in Guneyse-Rize, Turkey. In Proceedings of International Caucasian Forestry 

Symposium, 24-26. 

10. Davis, P.H., 1978. Flora of Turkey and The East Aegean Islands, Ed. P.H. Davis, 6, at the University press, 

Edinburg, 568p. 

11. Du, Z., Y. He, H. Wang, C. Wang & Y. Duan, 2021. Potential geographical distribution and habitat shift of 

the genus Ammopiptanthus in China under current and future climate change based on the MaxEnt model. 

Arid Environments, 184. 104328, ISSN 0140-1963. 

12. Emad, M., F. Gheibi, S.M. Rasouli, R. Khanjanzadeh & S. Mohammadi Jozani, 2012. Book of Ghareghat 

industrial medicinal plant. Tehran. Pooneh Publication, 40p. (In Persian) 

13. Fathi, M., Naghdi Badi, H.A., Ghanbari, A.R., Asghari-Zakariac, R. & Sedaghatehoor, Sh. 2019. 

Pomological and phytochemical diversity in Iranian populations of Caucasian whortleberry (Vaccinum 

arctostaphylos L.). Scientia Horticulturae. 243(3):107-115 

14. Gaston, A. & J. I. Garcia-Vinas, 2011. Modelling species distributions with penalised logistic regressions: A 

comparison with maximum entropy models. Journal of Ecological Modelling, 222: 2037-2041. 

15. Giovanelli, J.G.R., M.F.D. Siqueira, C.F.B. Haddad & J. Alexandrina, 2010. Modelling a spatially restricted 

distribution in the Neotropics: how the size of calibration area affects the performance of five presence-only 

methods. Ecological Modelling, 221: 215-224. 

16. Ghorbani Gozhdi, H., 2014. An introduction to the basics of medicinal, spice and aromatic plants, Shahrood 

University Publications, 512 p. (In Persian ) 

17. Graham, C.H., S. Ferrier., F. Huettman., C. Moritz & A.T. Peterson, 2004. New developments in museum 

based informatics and applications in biodiversity analysis. Journal of Trends in Ecology and Evolution, 

19(9): 497–503. 

18. Guisan, A. & N.E. Zimmermann, 2000. Predictive habitat distribution models in ecology. Ecological 

Modelling, 135: 147-186 . 

19. Guo, Y., Sh. Zhang, Sh. Tang, J. Pan, L. Ren, X. Tian, Zh. Sun & Z. Zhang, 2023. Analysis of the prediction 

of the suitable distribution of Polygonatum kingianum under different climatic conditions based on the 

MaxEnt model. Frontiers in Earth Science, 11. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            17 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


 ���� 1OPPPF�PPP�19 ���/B 11 11404      

  
 

105 

 

20. Haffman, D.J., S. Narumalani., D.R. Mishra., P. Merani & R.J. Wilson, 2008. Predicting potential occurrence 

and spread of invasive plant species along the North Platte River, Nebraska. Invasive Plant Science and 

Management, 1: 359-367. 

21. Hao, Y., P. Dong, L. Wang, X. Ke, X. Hao, G., He, Y. Chen & F. Guo, 2024. Predicting the Potential 

Distribution of Hypericum perforatum under Climate Change Scenarios Using a Maximum Entropy Model. 

Biology, 13(6): 452 p.  

22. Hasanlou, T., M. Jafarkhani Kermani, Y. Dalvand & SH. Rezazadeh, 2019. A complete review on genus 

Vaccinium and Iranian Ghareghat. Medicinal Plants, 18(72): 46-65. (In Persian) 

23. Hijmans, R.J., S.E. Cameron, J.L. Parra, P.G. Jones & A. Jarvis, 2005. Very high resolution interpolated 

climate surfaces for global land areas. International journal of climatology, 25(15): 1965-1978.  

24. Hijmans, R.J. & J. Elith, 2017. Species Distribution Modelling with R. Computer Science, Mathematics, 

Environmental Science, Biology, 79p. 

25. Hosseini, N., M. Ghorbanpour & H. Mostafavi, 2024. The influence of climate change on the future 

distribution of two Thymus species in Iran: MaxEnt model-based prediction. BMC Plant Biology 24, 269.  

26. Hosseini, N., H. Mostafavi & S.M.M. Sadeghi, 2024. Impact of climate change on the future distribution of 

three Ferulago species in Iran using the MaxEnt model. Integrated Environmental Assessment and 

Management, 20: 1046-1059. 

27. Jahedi Pour, S., A. Koocheki, M. Nassiri Mahallati & P. Rezvani Moghaddam, 2020. The Effect of Ecological 

Factors on Plant Species Biodiversity of Natural Ecosystem in Quchan Baharkish. Agroecology, 11(4): 1449-

1465. (In Persian) 

28. Kosanic, A., K. Anderson, S. Harrison, T. Turkington & J. Bennie, 2018. Changes in the geographical 

distribution of plant species and climatic variables on the West Cornwall peninsula (South West UK). PLoS 

ONE, 13(2): 1-18 . 

29. Khuroo, R., A.A. Khuroo, B. Charles, M. Hamid, I. Rashid & N.A., Aravind, 2019. Global distribution 

modelling, invasion risk assessment and niche dynamics of Leucanthemum vulgare (Ox-eye Daisy) under 

climate change. Scientific reports. 9. 10.1038/s41598-019-47859-1.  

30. Latimer, A.M., S.S. Wu, A.E. Gelfand & J.A. Silander, 2006. Building statistical models to analyze species 

distributions. Ecological Applications, 16: 33-50.  

31. Lee, C.M., D.S. Lee, T.S. Kwon, M. Athar & Y.S. 2021. Park Predicting the Global Distribution of 

Solenopsis geminata (Hymenoptera: Formicidae) under Climate Change Using the MaxEnt Model. Insects. 

12(3):229.  

32. Lembrechts, J.J., I. Nijs & J. Lenoir, 2019. Incorporating microclimate into species distribution models. 

Ecography, 42(7): 1267-1279. 

33. Mirjalili, S. A., Z. Jaberalansar & M.A. Ghavampour, 2022. Modeling The Distribution of Tamarix 

ramosissima Ledeb. In Isfahan Province Based on Maximum Entropy Model (MAXENT). Journal of Arid 

Biome, 11(2): 45-55. (in persian) 

34. Moameri, M., M. Azizi Kalesar, A. Ghorbani, L. Khalasi Ahvazi & M. Abbasi Khalaki, 2022. Determination 

of effective factors on distribution of medicinal species of Vaccinium arctostaphylos L. using MaxEnt model 

(case study: Namin Rangelands, Ardabil, Iran). Journal of Rangeland Science, 12(4): 375-389. 

35. Naghibi, S. A., K. Ahmadi & A. Daneshi, 2017. Application of support vector machine, random forest, and 

genetic algorithm optimized random forestmodels in groundwater potential mapping. Water resources 

management, 31: 2761-2775. 

36. Negga, H., 2007. Predictive modelling of amphibian distribution using ecological survey data: a case study 

of central Portugal. M.Sc. Thesis. ITC, the Netherlands. 2005-2025. 

37. Nguyen, D. N.T., L. Nguyen, D. Tran, L. Nguyen, P. Thanh, N.T., Duc, T. Dinh & T. Nguyen, 2024. 

Influence of environmental factors on habitat of Jasminum subtriplinerve in Central Vietnam. 

Multidisciplinary Science Journal, 6. 2024192. 10.31893/multiscience.2024192.  

38. Nickavar, B. & GhR. Amin, 2004. Anthocyanins from Vaccinium arctostaphylos Berries. Pharmaceutical 

Biology, 42(4–5): 289–291.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            18 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


������� 	 
��
�� ������ ����� ������  ��� ���   ... /  �-! �+�+,��  &���;/I �  
  

 

106 

 

39. Omidi, J., S. Abdolmohammadi & M. Bakhshipour, 2021. A review of the medicinal plant Vaccinium 

arctostaphylos and its applications. Plant and Biotechnology, 16(1): 63-72. (In Persian) 

40. Ozkan, G., S. Ercisli, A. Zeb, G. Agar, H. I. Sagbas & G. Ilhan, 2018. Some Morphological and Biochemical 

Characteristics of Wild Grown Caucasian Whortleberry (Vaccinium arctostaphylos L.) Genotypes from 

Northeastern Turkey. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 47(2): 378–383.  

41. Phillips, S.J., M. Dudık & R.E. Schapire, 2004. A maximum entropy approach to species distribution 

modelling. In: Proceedings of the 21st International Conference on Machine Learning,  ACMPress, New York. 

655–662.  

42. Phillips, S. J., R. P. Anderson & R. E. Schapire, 2006. Maximum entropy modelling of species geographic 

distributions. Ecological Modelling, 190: 231–259. 

43. Rana, S.K., H.K. Rana, S.K. Ghimire, K.K. Shrestha & S. Ranjitkar, 2017. Predicting the impact of climate 

change on the distribution of two threatened Himalayan medicinal plants of liliaceae in Nepal. Mountain 

Science, 14: 558- 570 . 

44. Robinson, L. & J.A. Fordyce, 2017. Species-free species distribution models describe macro ecological 

properties of protected area networks. Plus One, 12:1-19 . 

45. Samadi Khanghah, S., M. Moameri, A. Ghorbani, R. Mostafazadeh, A. Biswas, 2022. Modeling potential 

habitats and predicting habitat connectivity for Leucanthemum vulgare Lam. in northwestern rangelands of 

Iran. Environmental Monitoring and Assessment, 194 (2), 109. 

46. Sedaghat Hour, Sh., 2012. Medicinal and aromatic trees and shrubs (propagation, garden construction and 

breeding), Publications of Islamic Azad University, Rasht, 240p. (In Persian) 

47. Sedaghat Hour, Sh., A. K. Kashi, A. Talaei & Sh. Saeidi Mehrvarz, 2007. Morphological characteristics and 

examination of the cold requirement and germination conditions of Vaccinium arctostaphylos L. seeds. 

Agricultural Sciences and Natural Resources, 14(1): 1-10. (In Persian)  

48. Shokrollahi, SH., H.R. Moradi & GH.A. Dianati Tilaki, 2013. A survey of some environmetal factors 

affecting on distribution of agropyron cristatum (Case study: Polur summer rangelands, Mazandaran 

province). Watershed Management Resources, 25(4): 111-119. (In Persian) 

49. Sofaer, H. R., C. S. Jarnevich, I. S. Pearse, R. L. Smyth, S. Auer, G. L. Cook, T.C. Edwards, G. F. Guala, T. 

G. Howard, J. T. Morisette & H. Hamilton, 2019. Development and Delivery of Species Distribution Models 

to Inform Decision-Making, BioScience, 69(7): 544–557. 

50. Sweet, J.A., 1988. Measuring the accuracy of diagnostic systems. Journal of Science, 240: 1285-1293. 

51. Tavili, A., S. M. Hosseini, M. Jafari & A. Golkarian, 2022. Investigation of development probability of 

Dorema ammoniacum in arid rangelands of Southern Khorassan regarding environmental conditions using 

MAXENT. Journal of Range and Watershed Managment, 75(4): 591-605.  

52. Teimourzadeh, A., A. Gorbani & A.H. Kavianpour, 2015. Study on the flora, life forms and chorology of 

south eastern of Namin forests (Asi-Gheran, Fandoghloo, Hasani and Bobini), Ardabil Province. Plant 

research (Iranian Journal of Biology), 28(2): 264-275. (In Persian) 

53. Tsuda H., M. Yamasak, K. Yoshioka, H. Komatsu & H. Kunitake, 2012. Induce sectional Hybryd of 

Shashanbo with cultivated Highbush Blueberry. 10th International Vaccinium and other super fruits. USA.  

54. Venette, R.C., D.J. Kriticos, R.D. Magarey, F.H. Koch, R.H.A. Baker, S.P. Worner, N.N.G. Raboteaux, D.W. 

McKenney, E. J. Dobesberger, D. Yemshanov, P.J. De Barro, W.D. Hutchison, G. Fowler, T.M. Kalaris & 

J. Pedlar, 2010. Pest risk maps for invasive alien species: A roadmap for improvement. BioScience, 60(5): 

349-362 . 

55. Warren, D.L., N.J. Matzke & T.L. Iglesias, 2019. Evaluating species distribution models with discrimination 

accuracy is uninformative for many applications. BioRxiv, 684399. 

56. Xu, M. H. & X. Xue, 2013. Analysis on the Effects of Climate Warming on Growth and Phenology of Alpine 

Plants. Journal of Arid Land Resources and Environment, 27: 137–141.  

57. Yuksek, F., L. Altun, O. Karaoz, K. Sengonul, T. Yuksek & M. Kucuk, 2013. The effect of altitude on soil 

properties and leaf traits in wild Vaccinium arctostaphylos L. populations in the forest understory in Firtina 

River basin. In Proceedings book from international Caucasian forestry symposium, 577-583. 

58. Zare Chahooki, M.A., H. Piri Sahragard & H. Azanivand, 2013. Habitat distribution modeling of some 

halophyte plant species using Maximum Entropy Method (Maxent) in Hoze Soltan rangelands of Qum 

Province. Rangeland, 7(3): 212-221. (In Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

                            19 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html


 ���� 1OPPPF�PPP�19 ���/B 11 11404      

  
 

107 

 

59. Zare Chahouki, M.A., M. Abbasi & H. Azarnivand, 2018. Prediction of potential habitat for Stipa barbata 

species using maximum entropy model (Case Study: Taleghan Miany rangelands). Iranian Journal of 

Rangeland, 12(1): 35-47. 

60. Zhang, Y., J. Tang, G. Ren, K. Zhao & X. Wang. 2021. Global potential distribution prediction of Xanthium 

italicum based on Maxent model. Scientific Reports, 11, 16545.  

61. Zhang, l., Z. Jing, Z. Li, Y. Liu & S. Fang, 2019. Predictive modelling of suitable habitats for Cinnamomum 

camphora L. presl using MaxEnt model under climate change in China. International Environmental 

Research and Public Health, 16(17): 31-85. 

62. Zhu, D. P., L. Yang, Y. Li, P. Huang, B. Yao, Z. Kong & X. Yangzhou, 2024. Predicting the Potential 

Distribution of the Endangered Pyrethrum tatsienense in China Using an Optimized Maxent Model Under 

Climate Change Scenarios. Ecology and Evolution, 14(11). 10.1002/ece3.70503. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

1.
7.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
01

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            20 / 20

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.1.7.0
http://rangelandsrm.ir/article-1-1330-fa.html
http://www.tcpdf.org

