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Abstract Article Info 

Background and objectives: Prediction of species richness and diversity patterns 
are used to develop conservation strategies for biodiversity under regional and 
global environmental changes. Since modeling the distribution of plant species can 
provide useful and important information about identifying and introducing 
potential habitats of plant species, and also few studies have been done in the field 
of modeling species richness using environmental variables in Iran, so the study of 
modeling Species richness is important and necessary in the management of 
vegetation, which is the aim of this research to help rangeland management. 
Methodology: This study was conducted in the Sorkh Grieve rangeland with an 
area of 2620 ha. vegetation and soil sample were taken via random-systematic 
stratification method. On each slope a transect with a length of 100 meters of was 
established in the direction of the height gradient and 10 plots were placed along it. 
Totally 260 plots of 1 m2 were used. In each plot, the list of species, percentage of 
species cover, and percentage of litter, rocks and number of species were recorded. 
Three soil samples were taken from a depth of 0-30 cm along each transect and 
some physical and chemical properties were measured in the laboratory. 
Physiographic variables were determined in Arc GIS software. Climatic factors 
were collected for a period of 15 years. Predictive climate variables in this research 
included annual relative humidity, average annual temperature, and average annual 
rainfall. The physical and chemical characteristics of the soil such as the percentage 
of moisture, sand, clay, silt, pH, EC, organic carbon, nitrogen, phosphorus, and 
potassium were measured. Prediction of species diversity indices of plants was done 
with two methods: generalized linear model (GLM) and, enhanced regression tree 
model (BRT). Analysis of the importance of environmental variables for GLM and 
BRT models was done in the biomode2 package. R2 and RMSE coefficient of 
explanation were used to evaluate the models. The area under the curve (AUC) 
criterion was used to compare the performance of these models.  
Results: The results of the GLM model showed that altitude, silt, average annual 
rainfall, nitrogen, and average annual humidity were the most effective 
environmental factors affecting species richness, respectively. The BRT model 
results show that the variables of height, soil acidity, average annual humidity, and 
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clay are the most important in species richness, respectively. The results of the GLM 
model showed that among the richness and species diversity indices, the highest R2 
related to the richness index was 0.33. Also, the most important variables affecting 
this index were nitrogen, acidity, electrical conductivity, rainfall, and humidity. The 
results of the BRT model showed that among the examined indices, the highest R2 
was related to the Shannon diversity index of 0.37. Also, the most important 
variables affecting this nitrogen index were altitude, clay percentage. and humidity. 
In general and according to the results, it appears that the environmental parameters 
affecting richness by the GLM model include altitude, average annual rainfall, 
average annual humidity, nitrogen, and silt. For the BRT model were altitude, 
annual humidity, acidity and clay. The evaluation results of the two models showed 
that the area under the curve (AUC) of the GLM model was 0.61 and the BRT 
model was 0.72, which shows that the BRT model performed better in modeling 
species richness in the region. 
Conclusion: The result of this research provides good information about the 
distribution of plant species and affecting environmental factors on their diversity 
and richness. It is suggested that rangeland managers use the results of this research 
as well as similar research and give spatial importance to the environmental factors 
affecting the distribution and richness of species. 

Cite this article: Mohammadi, M., Z. Jafarian, R. Tamartash, M. Kargar, 2022. Prediction of Plant Species 
Biodiversity using Generalized Linear Model (GLM) and Boosted Regression Tree (BRT) in Eastern 
Rangelands of Mazandaran. Journal of Rangeland, 16(2): 468-480. 

 
  © The Author(s).                                                            DOR: 20.1001.1.20080891.1401.16.3.1.7    
      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


 

470 

 

  
 

  

 ������� 	
�� �
�� ��
� ����� ������ �� ��� 	�� ����� ����� )GLM��� ! ( #�$%  ���&'�$

#��(�  )�� )BRT ��$�
*�� ���&� +'� ,��'� $% (  

 
���-� �
��
��1���'/�0 1
�* 2*25��'�� �6$ 23'�$�8 )$�9
� 24  

  

1  .�����	
��

� ������  ��

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

	 .)�(*�  

2  .  �,�-.�  #%�.*���
�	�    ������  ��
��  #%&����  ��
�%�'(�  #�(/  ��

	  �����  ��
��  �  ��
�
��   �!"  #
$����  ��

	)�(*� )
*�
  .  :��
�
z.jafarian@sanru.ac.ir  

3  .  ��

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

�����  ��

	.)�(*�  

4  .  ��(�3� )
�	� �
��4�5�� � ����� ��
�� 6� #
��� ��'(�  �!" �(���  �7(� .)�(*�  

 

 �;�(� <�=>?� )��@A    

:�;�(� ��
  

 6�
� �3
8�–  ��9�:;  

  

  

#���$% C�$��  25/06/1400  

 :���'�! C�$��30/07/1400  

 :5'�D� C�$��11/08/1400  

  

  

)E�!:���F8 ���    

���/ ����(;  ���  

  �
*
� BC	 �� D
E'
�  

 �F
�  

  �G�!H�  

,%���
	.  

 

:G�� ! �(��&  ��;����  �
9�$3�  D��' � 
�I  ��.*�  ��(�  �
J*�   �:'�(�	��
9  D��' �� KL
EM  KN'  O�(��P'  

�8C�� �C�N���
QR � ��  �
��  #�
E�	�    �*
J�� �� .�(� %9��� ST� �'�(� K*(*%� �� 
Q�� ��3
C� ��U3 %��.9

  �� ,%���
	   ���/ ����(;�9
�/ �
9 ��%���'  O
"V��  ��(�

�  
� � ���T9� 
�  �
�	�
 �*
	
�� � �W(�� 

#
$�.*��
9 #�83
�  ���/�9
�/ �
9 �X�
� G9 � %*
T������ 
� �T� O
�3
C� Y��Z � ,%���
	  ���/ �
�I  ��

 ��3
C� Y*�(�
�� �K	� ��W(/ O
�[ )�(*� 
� �C�N� �
9(�P�� ST� 
� ,%���
	 ���/ �
�I  K*(*%� 
� ��

 .K	� (\
M ]�8N' ^%9 �� K	� O
�(\ � K�T9� ��
�� �'�(� �9
�/ ���;  

 5!$ ! %���:��    Y��Z
� �	
(�  (/ _(	 �'�(� �8C�� #�* 
�49 (Q�Q� `*(R    KM
.� 
�2620  �� 

�&9  
J  

  .%���(�  ���T� �
��(�  �� ���; �9
�/ � F
� ��  a�
  �8���%�� �W�
b'-S�'
T�.�	  #�
E�	�   
�  .%�

  D�TJ�260  
� .%*�(/ (8�.� �8C�� 
� ���(� (�� S* OV; (9 OV; K.�3  ���/%[
� �
9  ���/ ���;
9  �

  ]T" �� F
� ���T� �	 .%*�(/ K����
* ���/ ��%�' � #4*($�	 � d�	 �e(��f %[
�30-0  ���
	  
� �(��

�/:*� ��(� #
$�*
��� 
� � K���(� K&.��(' (9 ,��#��%�� �*
�T�� � �&*4�W �
9 (�P�� .%�%� �(�/  �
9

 �W�(/�*4�W 
�  (�  
�4W� Arc GIS  �
9(�P�� .%�%� Y���' �

�� #
�� ��(� �T�!H�15 ) �3
	1995-2010  (

�TR(�P�� .%�%� �
����; �T�!H� �
9����  �
�� Y�$�
�� ���f
	 ��.� K���
 6�
� ]�8N' Y*� 
� (/

�/:*� .%���� ��f
	 �/%�

� Y�$�
�� � ��f
	  �Y� �K���
 %[
� 6�
� 4�� F
� �*
�T�� � �&*4�W �
9

  �K!�	 � j
pH  �EC  Y�(� �G�	
�; � (E.W �)k�(��� ��3�  ��; .%� #�
E�	�l�
� ���� ���/ D��' �
9�� 

)
9
�/ ,%� :a�
 �� 
�   ) ��W
* G�T�' �C�GLM,%� �(  ) #%� K*�8' )��	(/
 K�
�BRT  .KW(*U;  
J�� �(

  ,%� ��(� �C�N� �
9(�P�� K�T9� 4�3
��GLM    ,%� �BRT    ��.� 
�biomode2     
J����(� .%�%� �
�  ��
*

,%�`*(\ �� 
9   Y���'2R    �RMSE   ��N�� (*� BC	 

��� �� ,%� �� �(&!T" �.*
8� ��(� .%� #�
E�	�

)AUC .%� #�
E�	� (  

  :H���
  ,%� m*
�� GLM  K���
 Y�$�
�� � )k�(��� ���f
	 �/%�

� Y�$�
�� �K!�	 �D
E'
� `�'(' �� ��� )
��

  �C�N� 6���" Y*('(n�� ��
�3
	���/ �
�I (� 
�U/(�n
'  ,%� 
� Y��Z G9 .%���� ��BRT    Y*� ($�
�� m*
��

 ��� j
 � ��f
	 K���
 Y�$�
�� �F
� ��*%�	� �D
E'
� �
9(�P�� `�'(' �� �� K	� `!C�  �
 K�T9� Y*('

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


      
 

471 

 

���/ �
�I 
�,%� m*
�� .%�
�� ��GLM  )
��  ��� �� �� Y��  l�
��
9  ���/ D��' � 
�I*('f
� ��� Y 2R 

 o��(� �� l�
� 
�%8� �� 
�I 33/0 .K	� #��� Y��pT9  GQ�Y*(' �
9(�P�� (�nq' 
�U/  (�  Y*�  l�
�    �)k�(���

 ,%� m*
�� %���� K���
 ��/%�

� ��&*(�&3� K*�%9 ���*%�	� BRT )
�� ��� �� �� Y��  l�
��
9   �	
(�

Y*('f
� #%� 2R o��(� ��   D��' l�
� )�4�� �� )��
� 37/0 .��� Y��pT9  GQ�Y*(' �
9(�P�� (�nq'
�U/ (� 

Y*�  l�
� 
� .%���� K���
 � j
 %[
� �D
E'
� �)k�(���  D�TJ�  
� �R�' �� m*
�� �� K	� #%��  ��  �9�:; 

(\
M �� (� 
�C�*�  ,%� r	�' 
�I  (�  
�U/(�n
' �C�N� �
9(���

;  �� %*�GLM  Y�$�
�� �D
E'
�  6�
� �

  ���f
	 �/%�

�  ,%� r	�' � K!�	 � )k�(��� ���
�3
	 K���
 Y�$�
��BRT  ���
�3
	 K���
 �D
E'
� 6�
� �

) ��N�� (*� BC	 �� ��� )
�� ,%� �� ��
*�
� m*
�� .%���� j
 � ��*%�	�AUC  ,%� (GLM  61/0    ,%� �

BRT  72/0  �� )
�� �� ���  ,%� %9�BRT    
� �(�Q� �(&!T" ,%���
	   ���/ �
�I  
� ��  ����� �8C��

 .K	�  

�I��
:�'��  ,%� �� ��� `!C� Y*� ($�
�� m*
�� ]�8N' Y*� 
�  �� SZ�� j
�8� S* 
� #%� ��3
C� �
9

  �� #�
E�	� 
� � #��� s��R ���� ,%���
	    .��T� Y���' �
 ��.*� D��' (� 
�U/ (n� �C�N� 6���" )��' ��

�� �
Q���;M ]�8N'  m*
��  ��  �'�(�  )�(*%�  �� ��(/  6���" ��(�  �  %��� #�
E�	�  ��
��  O
8�8N' �  (\


���/ �
�I � ����(; (� 
�U/(�n
' �C�N�#:*� K�T9� �� .%��� 6X
H ��  

 :%�
�&�(/

� .  �a
'(T' .
 �)
*(E�R .� �.  ��%TN� �1401. ��; l�
� �������/ D��' �
9�� )
9
�/  
� ,%�  �C� G�T�' ��W
*  )GLM,%� � ( K�
� 

K*�8' )��	(/
 #%� )BRT)�
%��
� )
�	� t(� �'�(� 
� ( ��'(� .16)3 :(480-468 .  

  

 DOR: 20.1001.1.20080891.1401.16.3.1.7  
'��
)�(*� �
�%�'(� �T!" YTJ�� :              © )
/%�.*��      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


������� 	
���
�� ��
� ����� ������ �� ��� 	�� ����� ����� …/���-� ��$�@�� !                                        
  

 

472 

 

 ���(�  

  �&*��  ���R�
9 GQ� 
�  ���	
�� � K*(*%� ���; 

9
�/ K	� ��.*� D��' ��'�(� 
� �)13 .(�� )�
R �� D��' 

��.*�  
�   ,
M   �9
�   �K	�  ��
*�
�  O�(��P'  D��'  ��.*� 



�  #�
	��  K.��  )17  .(
� Y��pT9  �9
�  D��'    ���.*�

(���� #��(��  o
�'
�  (�  O
�3
C�  Y��  D��'  ���/
9   �   O
�n  

�(�

�  G�.�	���  #%� 4�(T��) %��18�� .(  Y*��
 (9 �Z 

D��'  ���/��  
�  S* G�.�	���  (����  %�
�  �&���
9 

�'
�M #%�p�;(' �  #(�J�� �
9 �*�UI ��f��(' %9��� ��� 

��  (J��  �� �
�%*
; r�N�   #%�   � �� r*�(� ��� �T�u�' 

�(���� #(Q�%�� ����� )2  .(D��' �9
�/ 6&���  ��   
�I   �  

������&*  K	�  ��  
�I ��%�'  ���/�
9  ��R��  
�  S*  

����
R BC	 
* GJM  Y��� � �������&* �*��' ��(W� )
�� 

���/
9  ��%�
�  .�
�I  ���/��  S*  l�
�  #�
	  �   6�
H  

(�.E'  ��(�  D��'  ��.*�   K	�   �&*  �  ��  GQ� Y*('   �  

#�(�./Y*('  #��%���(�/�
9   D��'  ��.*�  
�  r�N�   K.*� 

�*
;   �  ��(�

�  ��%�
�  )26�6  .( �U3   O
"V��  o��(�  ��  �
�I  

���/��  ��%���'  ��(�  ST�  ��  ��;����   �
9�$3�  D��'  

��.*�  �   
*  �
J*�  �:'�(�	��
9  KL
EM  KN'  (��P'   ��
QR  

�
��  #�
E�	�  
�(H  �(�/  )23.(  ,%�  )
��  Y*�  
��
9 

����(; ���/�� �� )���" #�
 6M �!�!N'  �

�� v*(�' 

#%�%�� �� 
� �R�'  ��   ��8��
9  �C�N�  �  O�%9
��  ���%��  

��%����'  
�  Y���' ������  ����(;   �*
�W�(PR ���/�
9 

 �9
�/  �8�  �*�4.�  �����  .%��
�  #��(�� 
� ���(�/

� 

a�
�
9 �

�� ��H  � G�.�	 O
"V�� ) �*
�W�(PRGIS�( 

��Q'  
� ��8� ��;����(;  ���� �*
�W�(PR ���/
9   ��

KL
EM  
�u�� D��' ���.*� w
�M� �&*k�3���   ��
*�
�  �

O�(�n
' O�(��P' �C�N� (� ����(; ���; �9
�/ �� 

K"(	  
�   ���	
�� 
� ��	�'  ,
M )  K	�1,%�  .(  

����(; ���/  ��)Species Distribution Model(� 
�xM 

���/  )(�P�� ��.���  (�
 �� O
�[  ���
' �� �
9(�P��  v!�5� 

�C�N� )�
9(�P�� 68�.�  (,%���
	 �� %��   ,%� Y*� �

��  �	
(� D��'  ���/  
�I  ���  
�  j
�8� �!N� � ���
QR  

��
*�
� O�(n�  O�(��P'  K.*��C�N� (� ���/�
9 ��
�(��4*
 

w
�M�  � K*(*%� #
$�.*��
9 K*(*%�  ���/�
9 GR
Q� � 

 K��TR
9 �����(;� )27  .(��; �� O
�3
C� �� ���%�'  ����

���/ �
�I) %�����(; �C�N� 6���" � ��5 �20 �21 �22  �

29  �  33��;  �8�8N'  ��  .(  �
�I  ��
&�  �*��'  ����

���/ ,%� 
�  �����/  ����(;  �
9  ,%� � ��W
*  ��TJ'  ��

  .%�   
J��  )�
%��
�  )
�	�  #
%3��  �'�(�  
�  �k�3����(�
�

  Y�88N��(�
�  ,%�  G�8�.�  a�
  ��  %��W
*
� ��k�3���

��;����  Y�$�
�� (*�
8� ^�(�� 
� ��*
� )�%� y
�*(8' �
9

 ��;  Y��  ��  ���*
;  �$�.�T9  
��  �K	�  �����  ��H��

���� ���/  ����(;  a�
  r	�'  �O�%9
��  �  
9 ��

 ��TJ'� ��W
*� ) K	� #%�� K	�16 )���" 
� �8�8N' 
� .(

,%���
	 ����(; ���/�
9 �9
�/ ��L
EM � 
� a�
� 
� 

 �8C���  ��.*
�' 
�  
�!; #�
E�	� �� ,%� �C� G�T�'   ��W
*

)GLM� ( ,%� ��TR G�T�' ) ��W
*GAMY�88N� (  Y*� ��

,%� �� %��W
* K	� �J����
9 ��3
C� 
� #%� S* j
�8� 

SZ�� �� ���� s��R #��� � Y*� ,%�
9   �
J*�  �*
���'

 ��\(W )� Y��pT9 .%�
�� �
 �%*%R �&*k�3��� �
9  )
�� 
9


�  %����� O
�[ �C�N�  6���"  Y�.��� 
�U/(n� )
&�� 

Y���' ]�
�� �*�
  %��.� ���/�
9 �9
�/ ��R�  �
��

)21�� 4�� 
��� �� 7

� 
� .(  
�3�(�	� 
� �'
8�8N' �� )��'

��3
C�  ��  ��  
�u��  ��  #%�  K*�8'  )��	(/
  K�
�  �

,%���
	  �� 
Q�� .��T� #

�� %�����(; �&*k�3��� �.*
8� 

�� ,%�  S��&' )�W�
b'  6$�R  ��
	RF  K�
�  �  (

) #%� K*�8' )��	(/
BRT�� ( Y*� �J��� �� %�%�	
   ,%�

BRT 
� � ��
*�
� ��; ,%� �� K�.� ����RF 
' ��%M� 

(�Q� )  ���11($*�  �8�8N'  
�  .( �� ��;���� �
9�$3� 

��
&� D��' �� ��.*�  ���/��9
�/ ����R 
' �9
�/ �
9 
� 

z�X�	 
� #�
E�	� ��  

QZ G�T�' ��*�4W� a�
 �,%���W
* 

)GBMG�T�' �C� ,%� �() ��W
*GLM  �W�
b' 6$�R �(

)RFG�T�' ��TR ,%� � ( ) ��W
*GAM  m*
�� .%� �����(; (

�� K��� )
�� (� ����(; ���/�� %[
� (���)k� �  ��*%�	�

F
� Y*(���� �
  (�nq'   
�  �t�W  `3
C�  ��  �R�'  
�  .%�
��

��;  ��������/  �
�I  ����,%�  ��  #�
E�	�  
�  ��  �
9

���/ ����(;�) K	� ��W(/ O
�[ �T� O
�3
C� �7 �� .(

  ��  �*
J��,%���
	   ���/  ����(;�9
�/  �
9 ��%���' 

O
"V�� ��(�

� 
� � ���T9� 
� �
�	�
 �*
	
�� � �W(�� 

#
$�.*��
9 #�83
� ���/�9
�/ �
9 �X�
� G9 � %*
T� Y��Z

����� 
� �T� O
�3
C�  �,%���
	  ���/ �
�I  ST� 
� ��

 Y*�(�
��  �K	�  ��W(/  O
�[  )�(*�  
�  �C�N�  �
9(�P��

 ��3
C�,%���
	 ���/ �
�I  �9
�/ ���; K*(*%� 
� ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


 )$!% 2,KKK�'KKK�16 )$��� 23 21401    

  
 

473 

 

 O
�(\ � K�T9� ��
�� �'�(� (\
M ]�8N' ^%9 �� K	�

.K	�  

  

5!$ ! %�����  

 ��;��� %$�� �(�
�  

�8C�� #%� ��3
C� ��T.H �� #��M 4�5��  
�� ��
   
�

�8C�� 
�49 (Q�Q�  `*(R   �
��  �8C��  KM
.�  .K	�

 ��3
C�63/2619  �� 

�&9#��%N� .%�
� �"
E'
� )� Y�� 

1800   
'2800 (�� �� BC	 �� 
*
� �� K	� �� ������
9 

�"(W #�� Y�� �$�Z )
P��� � (Q�Q� � ������
9 �3
T� 

�3�
� #�� �� �
I��E'(� �8C�� Y*� .��(/Y*('  �5�  �8C�� 


�49 `*(R  (Q�Q�  �� ��  

T�.��
 Y*�  ��M
�  
� 80 

�(���!�� )
�	(Q� �  (Q�Q� ,��  Y��  ��*
�W�(PR  �
9

´00  °54     
'´09  °54    � �H(�´26  °36     
'´31  °36    {("

  6&�) K	� #%� �H�� �3
T�1( .  |�'
� �9
�/ �
9  �8C��

|�' 6�
� �#%� ��3
C� �
9Teucrium polium-Thymus 

daensis  � Stachys byzantine- Verbascum thapsus    �

  |�'Phlomis persica  �/%�

�  .K	� ��
�3
	 
� #
�� 

  �

��15  ) �3
	1995-2010  Y�� ( 127    
'216  �!��(�� 

� �
�� ��
�3
	   Y��9/16    
'8/17���
	 �R
� (�P�� ��(/

�� s�.N� S�� Y'

��� a�
 
� �8C�� G�!H� .K	� ���

.()�
%��
� )
�	� �
��4�5�� � ����� ��
�� 6� #
���)  

  

  
 O@�1:  ! ��$�
*�� ���&� $% 'PQP� )��'� R'& )�� ��;��� �(�
� #��S�� $�Q8  

  

 �
��
T�� ! 	���� ���� �'��  

 ���T�  ((�'  �  ���(�)  �8C��  �*�
  6bW  
�  �
��(�

 .%*�(/   
J��  �(��  ���T��
��(�  /  ���;  �� �9
�    a�


 ���T��
��(�   �8���%��  W�
b' � -S�'
T�.�	  %� #�
E�	�  

�(Z� �� Y*  a�
 �� �&*(�Q�Y* a�
�
9 ���T��(�/  �(� � 

,%���
	  / ���; �9
�  N� 6���" 
� �C��
 
��C�  K	�  

)15(  .  
�u��  Y*�  ��(�  �����  (9  
�  ��8C��  
�  ��R��

�&.��('�    ,��  ��100  
�	�
  
�  (���  ��(/)
*  D
E'
�  �

`�� (� ��T"    (8�.�%*�(/
� .  26   ��8C�� 
� ��R�� ����� 

26  K&.��('   �W�
b'   �  �
 
��    K&.��(' (910    OV; S*  

��(�(���    6[��W 
�10    (8�.� G9 �� (��%*�(/  . D�TJ� 
�

260    OV;S*  ��(� (���    �8C�� 
��(/ (8�.�%*.  
� (9 

OV; K.�3  ���/%[
� �
9 ���/ ���;  �e(��f %[
� �
9

  K��H��  .%*�(/  K�n  ���/  ��%�'  �  #4*($�	  �  d�	

�*
�W�(PR o
8� ���T�4��  �
��(� �� �!�	�  G�.�	

K��H��s
* ) ��
QRGPS( .%� K�n   K&.��(' (9 ,�� 
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


������� 	
���
�� ��
� ����� ������ �� ��� 	�� ����� ����� …/���-� ��$�@�� !                                        
  

 

474 

 

  ]T" ��  F
� ���T� �	30-0  ���
	.%� K���(� �(��  

 ���T��(/  S��  ����  ���9  
�  F
�  �
9 #%*    ��  z;  �

���#%�  
�u�� �� �)�
9 
� )%�    ��
	�%R/ O
�CH)
9
�  

($�	 �#4*    S3�  ��2  ��!��(��    
'  %�%� #���  
��"  #�
��

%��(/ O
�*
��� ��(�
Q� 
� . K*    ��%�'78  F
� ���T�  KQR  

�'Y��  [�b�O
�  W�&*4�  � �  �K���
 %[
� 6�
� �*
�T�

  �K!�	 � j
 �Y�pH  �EC  � (E.W �)k�(��� ��3� Y�(� �

G�	
�; 
��� ��#
$�*  %� 68��� %� )16 ��8� �� #�
E�	� 
� .(

) D
E'
� ���H
 ,%�DEM��8� (  `�� �D
E'
� �
9  KQR �

  �*
�W�(PR  O
b�5�  Y����  
�  
Q��  ��
  ��  �  %*�(/  ��Q'

OV;#��� �
9  Y*� .%*�(/ 7�(5�	� OV; (9 �W�(/�;�' �
9

#��� K���
 Y�$�
�� ���f
	 O
�(M �R
� Y�$�
�� 6�
� 
9

��  ��  %����  ��f
	  �/%�

�  Y�$�
��  �  ��f
	  ��.� 

#
$�.*��
9 �
�(�  �#
Z%�E	 �a
'(�' �(Q�Q� �
��  j
�"   �

4/
%�� �� S* #
��   �

��15    �3
	  �TR�
��   .%�%*�(/

 ��8� ��Q' ��(�  #�
E�	� 

�� Y��� �� �T�!H� �
9(�P�� �

.%�  �� G!"Y�    

���&*  H� ��]�Y*('   a�

9�*    �� K	�

[�' (� #�V"v�  �
&��  �
�� ��  Q' �� 
�
H��   ��8�
9�  T� �  


��  6H�%M  
�z�
*  ��)  %�
�5( a�
  ��  #�
E�	�  
�  .

d��J*(�  #���
9�  !H��T�  )�
�  #%� ��
*
Q� 
� � K*   ��8�

P��(��
9  !H� G�   (� ST� ��  
�4W�  Arc GIS  �5.�  3/10 

3�'%� �(/%�%* .  

����*�&  �
�� ��
� ! �
U ��  

 #���  ��  #�
E�	�  
�l�
�  ����;  �
9 D��'  �
9

l�
�  �  )�.}T�	  �)��
�  
�I  �  ������&*  �
9  (9  
�

 (� OV;  
�4W�R    ��	
N�  �C�N� 6���" ST� 
� z}	 �

,%���
	    .%�%�G�T�'  �C�  ,%�)  ��W
*Generalized 

Linear Model(�  ,%� r.� � #��� �(���

; ,%� S*  �
9

�� �C� %�
�  .  
�  Y*�,%�  3��(W�  �� �X�
� �C��
 � ��(/

(�P�� Y��  �!�	� �� ~	
; � �����' �
9 #%� �
��(� (���

;

�� �J�	 )
��T��  6[��W  �W
\�  ��  )��	(/
  .���  Y*�

  ,%�
�    ��.�presence absence    (�
�4W� R  �  �(R�

P���
9(�    
�U/(n�  ,%� Y*� 
�  l5��  
/ ��  
/ a�
 
�

�(/)  %*7K*�8'  )��	(/
  K�
�  .( )  #%�Booted 

Regression Tree� #�
E�	� G�*
�$3� �� `��(' �� (� :%��  

  ����	(/
 ,%�CART  �   K�
	  �  `��('  �"�TJ���   �� 

,%� 
9. Boosting    (� � K	� ,%� KH� �*�4W� ��(� ���


��  

�  j
	�  Y*�Y�$�
��  �  `��('  ��  %��  ��%�'  �(�/

]�H�  �  (�Q�  ,%�  ��
*� #%*�  .K	�  ,%�  S*  �
J*�  ��  ('  

`��('  a�
  Y*�  
�  �	
	�  �"�TJ���  ��  ,%�  �
9

��;���� #%���  v��\  )�
C�  
�  ��;f
�  ����  ( ��(�

��  )%�	
  ��; ����  ��H  )�
C�  
�  ��;G�  ���� (  

��%�
� .  
�  (9  ��!M(�  (9  �"�TJ�  #���  �8�� �%�� 

�� %���   �  Y*�  �8���%��  ��  )���"  )��  ��(�  a��(�  K�
� 

�%�� #�
E�	�  �� ��(/. ��(�  Y*� ��(R� �� ,%� ��.��
9 

caret � dismo   #�
E�	� ) %�9(.   �
9(�P�� K�T9� 4�3
��

  ,%� ��(� �C�N�GLM    ,%� �BRT    ��.� 
�biomode2 

   
J�� ) %�%�6��(� .( ,%� ��
*�
�`*(\ �� 
9   Y���'2R    �

RMSE    

��� �� ,%� �� �(&!T" �.*
8� ��(� .%� #�
E�	�

) ��N�� (*� BC	AUC ��N�� (*� BC	 .%� #�
E�	� (


T�M� (��(� 
�xM  %" � 
�xM o
8� )
�� l�5�' O
%H ,

�� 6T" ,%� r	�'6�!N' � �*4J' �T9 .%�� (� 
� 
9
�4W�   

R   �5.�1 .1 .3 ��.� #�(T9 ���
9bimode2  �presence 

absence �caret �Rcmdr �gmb  �T9 ��8� z}	 .%� �(R�

,%�  
�  
�U/(�n
'  6���" (�  
�  �
9  
�4W�Arc GIS    �5.�

3/10  
��,%� ]�� (� � #���
 �#%� 6[
M �
9 G9 �
�U/

l�
� ����(; ��8� 
' #%�  �
�I � D��' �	
(� �
�� �
9

���/) ��(/ #�
�� ��7 .(   

  

 H���
  

;�
VW�  ���#�  X�����'�  -�	��    ��;���  )��  ��Y�  $%
BIOMOD2  

  ,%� m*
�� GLM��  ���  )
��  �K!�	  �D
E'
�  `�'('

  �/%�

� Y�$�
��  ��
�3
	 K���
 Y�$�
�� � )k�(��� ���f
	

���/ �
�I (� 
�U/(�n
' �C�N� 6���" Y*('(n��  .%���� ��

  ,%� 
� Y��Z G9BRT    �� �� K	� `!C� Y*� ($�
�� m*
��

 K���
  Y�$�
��  �F
�  ��*%�	�  �D
E'
�  �
9(�P��  `�'('

��� j
 � ��f
	���/ �
�I 
� �
  K�T9� Y*('  %�
�� ��

  ,�%R)1.(   (*� BC	 �� ��� )
�� ,%� �� ��
*�
� m*
��

) ��N��AUC  ,%� (GLM  61/0    ,%� �BRT  72/0    ���

�� )
�� ��  ,%� %9�BRT    
� �(�Q� �(&!T",%� ��
	  

���/ �
�I  .K	� ����� �8C�� 
� ��  

  
  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


 )$!% 2,KKK�'KKK�16 )$��� 23 21401    

  
 

475 

 

 �!�01'�X�� #���� W�;�
V : ��Y� $% )�� ��;��� 	��-� ���BIOMOD2  

 �C�N� �
9(�P��  GLM BRT  

`��  212/0  393/0  

KQR  410/0  322/0  

 D
E'
�  443/0  761/0  

 ��f
	 �/%�

� Y�$�
��  431/0  107/0  

 ��
�3
	 K���
 Y�$�
��  415/0  611/0  

 ��*%�	�  239/0  628/0  

 �&*(�&3� K*�%9  114/0  382/0  

 �3� Y�(�  123/0  104/0  

 (E.W  263/0  177/0  

 )k�(���  417/0  206/0  

 G�	
�;  310/0  318/0  

K!�	  435/0  291/0  

j
  188/0  518/0  

Y�  120/0  191/0  

 �3� #�
�  248/0  225/0  

��� �
��  ��
�  !  �
U  	
��  	��  ���  *�  )%�/�&�  ��  ��

) ����� �����GLM ( 

,%� Y*� m*
�� )
�� ��� ��  �� Y��  l�
��
9   � 
�I

 ���/ D��'Y*('f
�  ��� 2R o��(� �� l�
� 
�%8� ��  
�I 

33/0 #���  Y��pT9 GQ�Y*(' �
9(�P�� (�nq'
�U/ (� Y*� 

l�
�    ��/%�

�  ��&*(�&3�  K*�%9  ���*%�	�  �)k�(���

 ,�%R) %���� K���
2   .(

  

  �!�02'�X�� 	&$'� :'�Z[� ������� '� $�D��
�� ��
� ! �
U ��� ��� *� )%�/�&� �� ��GLM  

RMSE R2   
�%8�  P   #

�� F  
�U/(�nq' �
9(�P��  l�
� ���/  D��'� 
�I �
9��  

05/1  

 
33/0  

037/0  99/1   )k�(��� 

S 

029/0  327/0   ��*%�	� 

002/0  332/0   �&*(�&3� K*�%9 

041/0  42/1   �/%�

� 

049/0  07/1  K���
 

09/1  25/0  

034/0  38/0   )k�(��� 

H 
017/0  44/1   �3� #�
� 

027/0  91/2   �&*(�&3� K*�%9 

049/0  63/1   
�� 

36/1  24/0  

031/0  52/1   (E.W 

E 

022/0  90/1   )k�(��� 

011/0  01/2   ��*%�	� 

057/0  621/0  K���
 

035/0  51/1   D
E'
� 

41/2  24/0  

015/0  93/2   
�� 

D 

011/0  07/2   G�	
�; 

004/0  72/1   �3� #�
� 

004/0  72/1   ��*%�	� 

039/0  581/0   �/%�

� 

032/0  64/1  K���
 

  l�
� �

b��� GXV"���/ D��' � 
�I �
9 :��S���/ 
�I : ���H �)��
� :E�������&* :  D :)�.}T�	 

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


������� 	
���
�� ��
� ����� ������ �� ��� 	�� ����� ����� …/���-� ��$�@�� !                                        
  

 

476 

 

��� �
��  ��
�  !  �
U  	
��  #�$%  *�  )%�/�&�  ��  ��

) )�� #��(� ���&'�$BRT (  

,%� Y*� m*
�� )
�� ���  ��  ��  Y�� l�
��
9  �	
(�

  #%�Y*('f
� 2R o��(� ��   D��' l�
� )�4�� �� )��
� 

37/0 .��� Y��pT9  GQ�Y*(' �
9(�P�� (�nq'
�U/ (� Y*� 

l�
�    ,�%R) %���� K���
 � j
 %[
� �D
E'
� �)k�(���

3  .(  

  
  

 �!�03'�X�� 	&$'� :���� '� $�D� '�Z[� ����
�� ��
� ! �
U ��� ��� *� )%�/�&� �� ��BRT  

RMSE R2 P 
�%8� F #

��  
�U/(�nq' �
9(�P��  l�
� ���/  D��'� 
�I �
9��  

19/0  22/0  

037/0  92/2   D
E'
� 

S 
021/0  01/2   ��*%�	� 

44/0  671/0   �/%�

� 

17/0  541/0   �&*(�&3� K*�%9 

19/0  37/0  

024/0  91/1   )k�(��� 

H 
049/0  39/2   D
E'
� 

62/1  08/2   j
 %[
� 

91/1  39/2  K���
 

22/0  28/0  

022/0  442/1   �/%�

� 

E 
039/0  928/1   �3� Y*(� 

042/0  861/1   
�� 

017/0  316/0   ��*%�	� 

15/0  22/0  

005/0  66/1   )k�(��� 

D 
014/0  02/1   �3� #�
� 

001/0  420/0   �&*(�&3� K*�%9 

043/0  77/1   D
E'
� 

 l�
� �

b��� GXV"���/ D��' � 
�I �
9 :��S���/ 
�I : ���H �)��
� :E  �������&* :D )�.}T�	 :  
  

��; ��8����/ �
�I ����  ,%� �� #�
E�	� �9
�/ �
9

G�T�'  �C�  )��	(/
)  ��W
*GLM  K�
�  �  ( )��	(/


)  #%�  K*�8'BRT  6&�)  
�  4��  (2  .K	�  #%�  #�
��  (

��8� �
T�9�
 
� ]�
C�#�QH ]�
�� �� �Z(9 
9  �� d�
 ��

 )�4�� G*�(� d�
 ��� � 4�	 ��
� ]�
�� KT	 �� `�'('

���/ �
�I�� �*�4W� ��  
� d�
(; ��� � ��� ]�
�� .%�
*

 �
�I �f
� 6�.�
�; 
� �8�
�� #%�9� )
�� �[("  ���/ ��

.K	� 

  

�I��
 ! \-� �'��  


�  D�TJ� 
� �R�'  �� m*
�� �� K	� #%�� �� �9�:; 

(\
M �� (� 
�C�*�  (� 
�U/(�n
' �C�N� �
9(���

; �� %*�

  ,%�  r	�'  
�IGLM  �/%�

�  Y�$�
��  �D
E'
�  6�
�  �

 r	�' � K!�	 � )k�(��� ���
�3
	 K���
 Y�$�
�� ���f
	

  ,%�BRT  j
 � ��*%�	� ���
�3
	 K���
 �D
E'
� 6�
� �

  ��(� 
� �� %����8N'O
8�  ���5T9�  �
��  )4  �10   �  34( .  

  %�
�� ��*�
 6��%�3�' �� ��
9
�/ �� K	� K!" )�%� Y*�

���/  � ��  ��
�W�  #�(/  O�(�M  r	�'  ��  �*
9  
*  %���

  
� O
"
E'
� KT	 �� y
'%T" 
Q�� )�4�� �%��.9 Y�/���

���/ 
�(8�	� 
� GQ� 6���" �� �&* .K	� �*�4W� ,
M �
9

KQR �9
�/  )��� ��
�.9�� �� �R�' 
� .K	� ����� �
9

��  ��3
C�  �
��  �8C��  ��  �W�(/�*4�W  6���"  KE/  )��'

  
�xM � ����(; 
� F
� O
�[�b� � G�!H� (�nq' ]*(�

���/�� 
�U/(�nq' s�&�� (*� �E!" �
9.%��
�   ,%� �� (9

  �C�N� 6���" Y*('(n�� Y���' � �&*k�3��� �

.3%� 
�

  
�  �&*
�C�
T9  %�����  �3��H  6�
H  �(&!T"  �'�(�  
�


�3
C�) ��� #%� #

�� (�� �!�H O20  �21  ,%� � (BRT  

  �� �(�Q� �(&!T"GLM   ) K���20G9 .(  �*
J�� �� Y��Z

  OV; BC	 �� y�%*%� 
�I ��b5� � D��' �
9 l�
� ��

.��T� �R�' ��&� Y*� �� O
�3
C� 
� ��.*
� � K	� ��.��� 

P��(�  ('(n�� �� D
E'
�Y*   n
' 6���"
�U/(�  Y���' r	�' #%� 

,%�9
 �    �� ��� 
��U�  6�
" Y*�n
' 
�(�    (� ��9 � s� (�

���/  
�I  �  ����(;(n�  
9�  K	�  
�U/  
��  
�m*   ��  ��(�

  Y�88N��
��  K8�
C�  )36( n
'  .(�   �  D
E'
�  6�
"� %���'  

�
��  n
'  ��(�   /%�

� � O
�(M �R
� %��
� 6���" (� )� �  

%�
�.    Y�88N�D
E'
� �
  GQ�Y*(' 6�
" �W�(/�;�' 
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


 )$!% 2,KKK�'KKK�16 )$��� 23 21401    

  
 

477 

 

S�&E' #
$�*�
 � 4��  (n�
�U/ 
� �*��'  ���/�
9 �9
�/ 
� 

BC	 S*   �8C�� �*
	
�� %��(�  )3(.    ��3
C�  Y*�  
�

  Y��  
�  j
  �  K!�	  ���*%�	�  �)k�(���  �
9(�P��

  .%�����  �
  (�n
'  Y*(����  �&�W���  �
9(�P��ny
' �
�U/(�

�)k�(��  	� ���*%�    (�O
�3
C� ��(� 
� 
�I  *�  ($���5T9� 

�
��  )8.( %[
�  �  ��  F
�  K!�	($*  P��(��
9  N��C�  

,%�  
�  GQ� 
9   %����    ��8N'  
��8�  ($*�    6���"  ��

n
'
�U/(�  Y���'���/ (� #%�r	�' 
9  ,%�  BRT   �� K�.�


	(*  W��� 6���"�&�  ) %�%� �W(��23(� . �
*   
�xM )���

���/� 
� 
9)�4�  	K!�  �(�n
' 6�3� �� (���  	(� K!�  �� #(�  

�(���  
  ����(;  #��%N� 
�  s���*  /)
9
�  K	�  )28  .(

KW
� F
� ,(��� K�(M s�  
� F
� �
 KN'(�n
'  
�(H

��%9� � 6�
" �TQ� ��(� 
� j(�	� )��� ���� �UP� � 

6�.�
�; �*
	(W F
� s�.N� ��.���  ��  Y*� �� �
%���' 

(�nq' �*f
� 
� 6[
M�4�� #
$�*�
 ����� 
� .%�
� S* 

�8C�� s� � �l5��  �*��9 KW
� F
� 
� �.*
8� 
� 

6[
M�4�� �(����  (�n
'  �*
�T�� ��
 %�
 � %*%J' 

O
�M  K�8W��4���  Y�88N� ��(� m*
�� 
� �� �
�� )
9
�/

) �
�� ����5T99  �  12%[
� .( K!�	 F
� )���" �� �*4R 

KW
�  �� F
� �� 6���" Y���'#%��� ����(; ���/�
9   `3
I

��'(� �8C�� #%� ��3
C� .��� K���
 ��.� 4�� �� ($*� 

6���" (�  
�U/(�nq' ����(; ���/�
9 �8C�� #���   .K	�

,
8��� ���� �*�UI S* 
� G�.�	 
� )
*(R K���
 ]�
C' 


� .�
�� K8�8M �![� o(�  ��(Z ���� Y�� )
9
�/ � F
� 

��R� K���
 )  K.�W
�34�&*  .( �� �
9(�P�� GQ� 
� 

����(; ���/�
9 ��8C�� ��*%�	� F
� .K	�  �� �*
J�� ��

�'�� )
9
�/ �8C�� 
�  

QL� )��' �� �U3 %����� 
�xM ��

  F
� K�3
�!H � Y� %��
� ���� K�
� %[
� �� K���pH  

�'��  )
9
�/  ,(���  `�	  ��  K	���  ��  �9
�  .���



T�' (��� 
� F
� ��*%�	�� K	� Y&T� 
9  �%�	� (�
� �

 6!" �� .%�
� )��	
&�E*�(��� � )
9
�/ e(��f �
*� )���

��  F
�  ��*%�	�  �9
�  ($*� �&*k�3���  6���"  ��  )��'

%�	�  �  Y�(�  %�.��  ��  (�u�  �($*�  
�  ��  �3�  �
9

)  ��T�  #

��  %��.9  `3
I  F
� BC	 �&*�4�7F
�  .( 

��
M ([
�" �*�UI �)k�(��� G�	
�; � (E.W ��%�
� �� 

)
9
�/ �� )��� 
9 
�%8� Y��� KQR %�
 �  �T� 
� � �!�
8� 


� �

T��
9 �
�� .%�
��  Y*� �
�U/(�n
' �� 4�� O
�3
C� ��(�

) %��(� #

�� 6���"17  �  32(.  ���� �3� �� O�� ��I %��.9 

� ��  6�3� Y����  KE[ �NC	 sUR  
� �
�%Q$� ([
�" 

�3�
�' � 
�  

���� Y���U/ ([
�" �8� �TQ� w
E*� 

��.%��� )k�(��� 
� F
� ��b�  ��  
� �*f �NC	 

(���� �� O
�[ O
���(' �3� ��R� Y*�(�
��  .�
�� %�*�(W 

�TJ' )k�(��� 
� F
� �TJ' 
� ���� �3� �C��
 S*�4� .�
�� 

���; �9
�/ �� �
N3 D�� � G��(' 4��  ���; 
� 
�%8� 

)k�(��� F
� �TQ�  �8� .�
�� F
��*
9   
�  �� (*� 

)
9
�/  ���; ��
�� ��*
 )���(W �%��.9 yf�T�� ��
�� 


�%8� �(���� ���� �3� )k�(���  �  ($*� Y�88N� .%��.9

)k�(��� �
�U/(�ny
' �� 4�� � ��*%�	� (� ����(;  ���/�
9 

�9
�/ �8C�� )  %��(�  #

��8  .(!H�  6���"  #�(/  ���T�  

�.�  K���
�  �  ���f
	
�Y�$�  /%�

� �   )���"  ��  ��f
	

n
' 6���"
�U/(�  ���/ ����(; ,%� (�/ �
9�9
�   ���
��

  �� %�%�  Y*� Y�88N� ��(�
�� m*  
' �
 %�*  ) %��(�19  �30  

�  35�9
/�  .( �� ����(; �
�I  ���/�
9 �9
�/ � 6���" 

�C�N� (n��  
� ����(; �*
�W�(PR )�
9 ��  K�T9� �� 

�*�4	 
� K*(*%� �  #(Q��
��(� �3�[� 
����(� ��  .K	� 

6�3� OV&�� 
� �� 6�
" )
�� � ��R��� 
� �

�.� �� 

�
��� ��3
C� ����(; (9 ���/ �9
�/ O
�b� 68�.� 
���� 

.K	� �U3 a�
�
9 ,%���
	 #
$�*�
 �� 
� )
���
9 

(��� �� 
�%8� �
*� 
� K*(*%� ���; �9
�/ �'�(� �
�� 

#�
E�	�  
�(H  ��W(/�'�(� BC	 )��� ��	� �� �R�' 
� �%�� 

 
�4�� ��	
��  ��(� ��!I  (� Y*� %��.9  6&��.   �
Q���;

��  O
8�8N' � (\
M ]�8N' m*
�� �� �'�(� )�(*%� �� ��(/

 6���"  ,(���  �  K*(*%�  ��  �%���  �  %���  #�
E�	�  ��
��

���/ �
�I � ����(; (� 
�U/(�n
' �C�N�.%����(}� ��  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


������� 	
���
�� ��
� ����� ������ �� ��� 	�� ����� ����� …/���-� ��$�@�� !                                        
  

 

478 

 

  
O@�2��� �Q(
 ! (]����) 	F�� �Q(
 : �
�� ��
U 	
������� 	�� ���&'�$ ��� *� )%�/�&� �� 	���� ���) �����GLM (  

(^�� #&�$ #�&)    � )�� #��(� ���&'�$ #�$%)BRT(��� ��	 ��� ��
�) (  

  

  
References 
1. Ardakani, M. R., 2001. Ecology. Institute, Publishing and Printing, University of Tehran. 340 P. (In Persian). 
2. Azarnivand, H. & M. A. Zarechahoki, 2010. Rangeland Ecology, University of Tehran Press, 364 P. (In 

Persian). 
3. Cimalová, Š. & Z. Lososová, 2009. Arable weed vegetation of the northeastern part of the Czech Republic: 

effects of environmental factors on species composition. Plant Ecology, 203(1): 45. 
4. Coudun, C. & J. C. Gégout, 2007. Quantitative prediction of the distribution and abundance of Vaccinium 

myrtillus with climatic and edaphic factors. Journal of Vegetation Science, 18(4): 517-524. 
5. Deak, B., B. Kovacs, Z. Radai, I. Apostovala, A. Kelemen, R. Kiss, K. Lukaes, P. Palpurina, D. Sopotlivea, 

F. Bathori & O. Valko, 2021.  Linking environmental heterogeneity and plant diversity: The ecological role 
of small natural feature in homogeneous landscape. Science of the Total Environment, 763: 144199. 

6. Dubuis, A., 2013. Predicting spatial patterns of plant biodiversity: from species to communities (Doctoral 
dissertation, Université de Lausanne, Faculté de biologie et médecine, 295 P. 

7. Dubuis, A., J. Pottier, V. Rion, L. Pellissier, J. P. Theurillat & A. Guisan, 2011. Predicting spatial patterns of 
plant species richness: a comparison of direct macroecological and species stacking modelling approaches. 
Diversity and Distributions, 17(6): 1122-1131. 

8. Dubuis, A., S. Giovanettina, L. Pellissier, L.J. Pottier, P. Vittoz & A. Guisan, 2013. Improving the prediction 
of plant species distribution and community composition by adding edaphic to topo-climatic variables. 
Journal of Vegetation Science, 24(4): 593-606. 

9. Ehsani, S. M. R. Tamartash, GH. Heshmati & E. Sheidai Karkaj, 2020. Selection of protected sites for 
management planning based on floristic and species diversity evaluation (Case study: Valuye Kiasar, 
Mazandaran), Plant Research Science Journal, 33(2): 465-476. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


 )$!% 2,KKK�'KKK�16 )$��� 23 21401    

  
 

479 

 

10. Ehsani, S. M., R. Tamartash, GH. Heshmati & E. Sheidai Karkaj, 2019. Evaluation of the Efficiency of 
Landscape Function Analyze (LFA) to Estimate Plant Diversityin Kiasar rangeland of Mazandaran province 
of Iran. Journal of Applied Biology, 33(1): 9-23. 

11. El Moujahid, L., X. Le Roux, S. Michalet, F. Bellvert, A. Weigelt & F. Poly, 2017. Effect of plant diversity 
on the diversity of soil organic compounds. PloS one, 12(2): p. e0170494. 

12. El-Ghani, M. M. A. & W. M. Amer, 2003. Soil–vegetation relationships in a coastal desert plain of southern 
Sinai, Egypt. Journal of Arid Environments, 55(4): 607-628. 

13. Elith, J., J. R. Leathwick & T. Hastie, 2008. A working guide to boosted regression trees. Journal of Animal 
Ecology, 77(4): 802-813. 

14. Fattahi, B, S. Aghabeigi A., A. Ildarrmi, M. Maleki, J. Hasani & T. Sabetpoor, 2009. Investigation of some 
environmental factors affecting the habitat of white astragalus (Astragalus gossypinus) in Zagros mountain 
rangelands (Case study: Herd rangelands in Hamadan province). Journal of Rangeland Research, 2(3): 203-
216. (In Persian). 

15. Hirzel, A. & A. Guisan, 2002. Which is the optimal sampling strategy for habitat suitability modelling. 
Ecological Modelling, 157(2-3): 331-341. 

16. Hughes, J.B. & J. Roughgarden, 2000. Species diversity and biomass stability. The American Naturalist, 
155(5): 618-627. 

17. Jafarian, Z., & M. Kargar, 2012. Determination of environmental factors affecting the group of ecological 
species using logistic regression method in pleural rangelands. Journal of Environmental Sciences, 2(10): 
107-118. (In Persian). 

18. Jafarian. Z. & M. Kargar, 2017. Comparison of Random Forest (RF) and Reinforced Regression Tree (BRT) 
Models in Predicting the Presence of Dominant Rangeland Species in Plour Rangelands, Mazandaran. 
Journal of Applied Ecology, 1(6): 41-54. (In Persian). 

19. Jafarian. Z. & M. Kargar, 2017. Modeling the distribution of conserved and valuable plant species in the 
Pleur tourist area (GAM) and the generalized collective model (GLM) using the generalized linear model. 
Journal of Geography and Development, 15(46): 132-117. (In Persian). 

20. Kargar, M., 2015. Predicting the Spatial Distribution of Some Functional Characteristics of Plant Species, 
Lasem Rangelands, PhD Thesis, Sari Faculty of Natural Resources, 142 p. (In Persian). 

21. Kargar, M., Z. Jafarian, R. Tamartash & S.J. Alavi, 2018. Prediction of spatial distribution of    plant species 
richness in the Valdarreh Rangelands, Mazandaran by Macroecological Modelling and Stacked Species 
Distribution Models. Ecopersia, 6(2) : 139-145 . 

22. Kargar, M., Z. Jafarian, R. Tamartsh & S.J. Alavi, 2018. Comparison of Parametric and Non-Parametric 
Species Distribution Models (SDM) in Determining the Habitat of Dominant Rangeland Species. Iranian 
journal of Rangelands and Desert Research, 25(3): 512-1523. (In Persian). 

23. Liang, J., ZH. Ding, G. Lie, ZH. Zhou, P. BikramSingh, ZH.  Zhang & H. Hu, 2020. Species richness patterns 
of vascular plants and their drivers along an elevational gradient in the central Himalayas. Global Ecology 
and Conservation, 24: e01279. 

24. Mahdavi, M., M. Heidari & J. Eshaghirad, 2010. Investigation of biodiversity and richness of plant species 
in relation to physiographic and physicochemical factors of soil in Kabirkuh protected area. Iranian Journal 
of Forest and Poplar Research, 18(13): 436-426. (In Persian). 

25. McGill, B.J., M. Dornelas, N.J. Gotelli & A.E. Magurran, 2015. Fifteen forms of biodiversity trend in the 
Anthropocene. Trends in Ecology and Evolution, 30(2): 104-113. 

26. Peet, R.K., 1974. The measurement of species diversity. Annual Review of Ecology and Systematics, 5(1) : 
285-307. 

27. Piccinini, C., 2011. Assessing the impact of climate change on plant distributions using Artificial Neural 
Networks PhD. Thesis, Kingston University London, uk. 

28. Poorbabei, H., 2004. Application of statistics in ecology (basic methods and calculations). Guilan University 
Press, 428 pages. (In Persian). 

29. Rostampoor, M., M. Jafari, A. Tavili, H. Azarniavand & V. Eslami, 2017. Patterns of richness and diversity 
of plant species along the elevation gradient of Shaskooh Protected Area, South Khorasan. Journal of 
Ecological Conservation, 5(11): 217-231. (In Persian). 

30. Sharma, C.M., Suyal, S., Gairola & S.K. Ghildiyal, 2009. Species richness and diversity along an altitudinal 
gradient in moist temperate forest of Garhwal Himalaya. Journal of American Science, 5(5): 119-128. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html


������� 	
���
�� ��
� ����� ������ �� ��� 	�� ����� ����� …/���-� ��$�@�� !                                        
  

 

480 

 

31. Sor, R., Y.S. Park, P. Boets, P. L. Goethals & S. Lek, 2017. Effects of species prevalence on the performance 
of predictive models. Ecological Modelling, 354: 11-19. 

32. Taghipoor, A., M. Mesdaghi, Gh.A. Heshmati & Sh. Rastegar, 2007. The Effect of Environmental Factors 
on the Distribution of Rangeland Species in the Millennium (Case Study: Red Gray Rangelands). Journal of 
Agricultural Sciences and Natural Resources, 15(4): 195-205. (In Persian). 

33. Testolin, R., F. Attorre & P. Borchardt, 2021. Global patterns and drivers of alpine plant species richness, 
Global Ecology and Biogeography, 30(6):18. DOI:10.1111/geb.13297 

34. Thuiller, W., S. Lavorel, M.B. Araújo, M.T. Sykes & I.C. Prentice, 2005. Climate change threats to plant 
diversity in Europe. Proceedings of the National Academy of Sciences, 102(23): 8245-8250. 

35. VillersRuiz, L., I. TrejoVázquez & J. López‐Blanco, 2003. Dry vegetation in relation to the physical 
environment in the Baja California Peninsula, Mexico. Journal of Vegetation Science, 14(4): 517-524. 

36. Zurell, D., Zimmermann, N.E., T. Sattler, M.P. Nobis & B. Schröder, 2016. Effects of functional traits on 
the prediction accuracy of species richness models. Diversity and Distributions, 22(8): 905-917 . 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
1.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.1.7
https://rangelandsrm.ir/article-1-1053-fa.html
http://www.tcpdf.org

