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 �NE2%#�% ��D�E%  �1 (��)%B�f 4 01�%�5%�
 # �'��� [�  '�M,2��J� J "�4�	  #

 M%F :�5R�*+ :��"'�% :�5R� 	�� ���O� U�� �1�[ f~ [� �9 fB �� [�  	�� ���O� ��� �f[ �[ 

�g  �9f� �? �g 0P�� ��+  M3+) (R��( . ���" I 
P� �1�E% �NE2% �1 I��� I 
P�-9�%�#  c�  
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 M7+ M7+ M7+ M7+���� l l l l     ( �P�% ( �P�% ( �P�% ( �P�% �NE2% �NE2% �NE2% �NE2%��D�E%#�%��D�E%#�%��D�E%#�%��D�E%#�%     # # # # ��5)� ��5)� ��5)� ��5)�M,2�M,2�M,2�M,2��J�J�J�J����    	"��� J	"��� J	"��� J	"��� J    �#�#�#�#�#�#�#�#�J�J�J�J����    �"�� �i��"�� �i��"�� �i��"�� �i�        

 �"u�R 	��"�1 - ,"� %) #�R 	�� :�5)%' � .�� :�5)1�9 �1 z���% � U�5�% I 
P�?~~ 

	
 %�R ��%# - ,"� % � �5% �"u[/�~ 	5"�R ��#�E�) (R� (#���	� �:��3�J � ��?�.(  

�#�9 �i� 	"����� '� 	J��F � �NE2% ���
,2� o�� �h1�5� 8�R� �1 8�R� �1 ��51� # �� ��J

�'�� [�  �[� M,2��J� � U��+ 	"��� J��R �:����J� ��#� ����,!�J� �R�2+ �� �"��	� 

 :�%'�R �1 �����% �1 .�"�+M,2��J K�A K�y5Z%�J�  �NE2% �1 \�1�%��D�E%#�% �"�� �4�  ��

 #:F�J *9 (+�# �i�  s�R .�+ ��1�X2% 5R�	 �%'F	� �#�#�J� �1(R#��%F  �`�� # �i� �1

�1K�` �#�y9	 �	��J�C Q�') ��?� }�:��3�J � �#�J�� ��?g } �:��3�J � �������?> ([f 

��EP�"��" 5"� # �� �"�� �i� � z�Z:F�J R�1	 K�A .��9 �4 �+��# �J� �A���J�  �� �"��

 .�"#�1Q��6%#  #���9>B�  M3+) �+ �5��� �X" # 	
,2� �'�� -�� # �� �"�� �i� �EN"� .(

2h�J " �1 ���9 �1 - r \�N" '� U�% # �� �"�� z�'�R�  #���9>[f r �EN"  z��1K�` �#�y9	 

# *9 �NE2%  �) ��#��Alavi et al., 2019.(  
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O5%O5%O5%O5%    �J��J��J��J�����    �����A�9�����A�9�����A�9�����A�9				    #�%#�%#�%#�%    �#��5R��#��5R��#��5R��#��5R�        

�^ +�^ +�^ +�^ +    ��# bER '� Q��9� � (*���# bER '� Q��9� � (*���# bER '� Q��9� � (*���# bER '� Q��9� � (*�        

%�P U�% '�	 7�9 �'��"� �1 Q��9� "�7% q	 [/�� ��1 �5%� D�9 �!N" ��J�  �Q��9�+ �`#  � ^

���O� (*� ��	 .�" # �Y��QGIS 3.6  �#��5R�) �+Alaska Satelatite Facility, 2010(  M3+)

�( . ���R - 2h�J�d�+ ��2$"� �d�+ �c �����A�9 (1�� �d�+ �2"�% 	�����A�9 �1 &/9�% ��J

�"�+ �/R�$% ��' o�+ �1 0EN% ��2$"� �d�+ � bER:  

 �d�+ �d�+ �d�+ �d�+ (1�� (1�� (1�� (1��c �����A�9c �����A�9c �����A�9c �����A�9 

#1  `�yd - �����A�9 K�	 �d�+ �(1�� �����A�9 q 3)TWI (�% ��Y1� � � ��1 e ���

`�9 ��+ ��51�� &	 N% #  �H�� 8�(R� )Grabs et al., 2009� ( ' K��D�E% #� �#��1�X2% 

�Z9 "�7% -	 ���m	�J� � Y�7	J � p�D���7	 + � � �	� v�d�J �#��5R�#�% �5�����P (R� 

)�:��3�J � �� 	� ���?f }Welsch et al. 2001; Whelan et al., 2002; Western et al., 

2004.(  -��) �d�+ �E1��( �#��% # R�1 ���1	 �"�� �i� ^R�2% \�N"�J� � J�	 �VW9 �  �1

�"�� G24��A ��JN% 8�"�7% ��J	 F�� �1 �V]%�J ��J�2 p�D���7	��9 ��)% � �� ��J�� :�

J p�D���7	 U�% #��p �'�R+ � �	�*9 � DF -1�4 �!N" �	 x�d 2h�J � �9 ���1 -   -

F���1 ��J�2 p�D��7	 D�9 M�% D�� �D�d � D�R � 4 � G+�A ��J�,D� ��"� � :�7% (
,2� ��J	  Y "

 (R� ��+ �#��5R�)Sorensen et al., 2005.(  

 �E1��                                                                              TWI= ln (AS / tanβ )  
:F # �4 As � bER� �m� �H�� β + ��# % ^	�+�1.  

  

�2$"� �d�+�2$"� �d�+�2$"� �d�+�2$"� �d�+����    bERbERbERbERBBBB 
�2$"� �d�+�  �1 bER��D]%� ��N	 �5R� #� % �5�� (*�	 '� �4 #�+ �E1�� ��1� 

�/R�$%� ��% �#��5R� �d�+ -	#�+ (Wood, 2006):  

 �E1��                                                    1.52+e2)c*d*e)/(d-n *g *(b *d2 +a*e2 

�2$"� �d�+�2$"� �d�+�2$"� �d�+�2$"� �d�+����    0EN%0EN%0EN%0EN%[[[[ 
�2$"� �d�+�  �1 0EN%��D]%� �5R� # I��P� % �5�� (*�	 '� �4 #�+ �E1�� (R# �1 

%	F�:�  

 �E1��                                         n *g *(a *d2 +b*e2+c*d)/(d2+e2)(1+(d2+e2)) 

 � # �4� Ku#��% -x, y, z 
$% K�y5Z%	 #�N% �� �a  �9f ��H�^  �D#��%�25)J (Wood, 

2006) 
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 M7+ M7+ M7+ M7+���� l l l l    O5%O5%O5%O5%    �J��J��J��J�����    �����A�9�����A�9�����A�9�����A�9				    �NE2% #�NE2% #�NE2% #�NE2% #����    ��D�E%#�%��D�E%#�%��D�E%#�%��D�E%#�% 
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و همكارانعلي جعفري    

�������� 

 

 U�% U�% U�% U�%R�� (d#R�� (d#R�� (d#R�� (d#     :� :� :� :��N9�N9�N9�N9����((((��+��+��+��+gggg    ))))BRT(((( 

   �1�X2% U�%'�R�  �"�� G24��A�� �#�# ����6% �1 (/)"�J� �����A�9	  U�% '� (d#

 :� R���N9�(��+ )BRT (4�9 �� /	 279 '� q�J� �%F�  ���#� �� +�%  �(R� - .�+ �#��5R�

 :� R�� (d#�N9�(��+ �7	 279 '� q�J� �
5Z%	 4�9 '� �#��5R� �1 �4 (R� U�% ^�J�  #��5%

% q�4 U�% q9 #�7
�� #�/*1 �1	 .�24BRT �,D���#�R � �%F�4 I5�� ��1� �Y��� U�% (P# G

� �1 � (R��% �4 8�R� -	4�9 �(d�R �4 �24 % � ^ ,"� -� �� ' #���9�#�� P# � �5*1 U�% � �9

� '�� #�6�(R� U�% q � �@D  �1wY1�9�-  ��Hq9(d# �y9 �H t�5/)" �'��1 �4 I  �/
r (R� �

%	��"��. �Y%��� R�� :�5d# '� �#��5R�  :��N9�(��+ K�/��"�  �
5Z% Q��"� U�524 (�D� :'�

O5% �J�� A G1 2	 #�# o�`� (z ���224��J� (R#'� �5�?" .�� (� � �/9 �1 '���#�# M �J� T@� �

 \�N" �#�5���#�fA &1�� �'��1 (K � h  ��r Ed�	 1 M1�N5% �V� �4#�d U�524 � O5% -  �J�

) ����� � :��������?g }Elith et al., 2008; Alavi et al., 2019.(  

'�'�'�'�����1�1�1�1�				    U�%U�%U�%U�%        

   ��1� '��1�	 
1�P A ( G1 2	 U�%  '�~f �#�# �`#�J ��1� U�%'�R�  ��f P�1 �`# ��1 ��"��� 

'��1�	  �#��5R� :F) �+Alavi et al., 2019( .��1� '��1�	 ��4	� U�%�J� �"�� G2���A tu���%  '�

' bER ��N%�2$2% �	 )AUC: Area Under Curve(  �#��5R�%	) #�+Fielding and Bell, 

1997; Austin, 2002; Duan et al, 2014( .% ��NAUC % :�!"	 �"�,C �4 �J#� U�% q

�11�d	 1 �"�� �i� M$% -r � �J  z�:F�J ��9�% M��P Y	 .#�+AUC  ��N% �1[/f % :�!"	 �J#

 �4���4 q	� ��9��1 U�% Y�#�y9 K�`	 D��# (R�	 ��N% �4� 1 :��"��9 ��224	� ��9� M%�4 Y

R� U�%��N% �1 U�% .( AUC 1  -[ /f  �9~/f ��#� �A (P# �1 �-  -~/f  �9>/f ��#�  (P#

 �&R�5%>/f  �9?/f ��#�  � z�d?/f  �9� ��#� (R� M%�4 (P# )Elith et al., 2006; 

Giovanelli and Alexandrino, 2010( .��1�-U�� 
1�P ( ��� :�2 AUC �1:��2�  �d�+ �*29

��1� '��1�	  # U�%U�R�J� d� �  GD�C #�%�5�����P (R� )Fourcade et al., 2014.( ��1�21��- 

 � N$9 -�� # �1 ����	2$2% ��' bER �d�+� �P�� �%F	 ) �"�5RF �1 &/9�% K�*%TSS �/R�$% (

#����  �4�2"��J  �1 �5)1�� �5�4 �%� �(R� �#�5)� �A�4 �%FG24��A �"���J�  (R� ��+ U�%

)Allouche et al., 2006� .(�- ��%F �1:��2� TSS= sensitivity + specificity – 1 ��9�� 

%	#�+  �4 	�m�� :F #R�)� ( \�1�% #�N% �1�� ��J�!%��+  �4 (R��15R#	 A G1 2	��+�"� 
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 ����m	  ^R�29 �1 \�1�% :��N���J�!%��+ �� ���#�N% 	9�/� �1 � �15R#	 A G1 2	��!"�"� 

%	�+�1 )Allouche et al., 2006.(  �'�TSS �5�4  '��/f %	"��9 ��1:��2� �H �� �/f  �9g/f 

�1:��2�  &R�5% �wY1�9  '�g/f �1:��2� dz� #�+ �5��� �X" # )Allouche et al., 2006 .(

�1�X2%  �/R�$%TSS �1�
E% �!N" � (���,! �1�� �1K�` r��i� z� �/9�M #�+  I*% �57" �

#�4 �Z!% ��N% �"�5RF �� :TSS � # �4 (R�� GJ�mA -[/f  �5��� �X" #) �+Thuiller et 

al., 2016; Shabani et al., 2018(. %��9	  M���%U�%'�R�'� ��1�	 *9 � 1�
E% �!N" �  (

���"�� ��,!� 1 ��.�" '� �#��5R� ��%F �Y��� R �5)1 ��J� raster  �biomod2 �+ .�6"�.  

�5"�5"�5"�5"����eeee 

 1 e��5" 8�R� �U�%'�R�% � ) 	2$2% ��' bER :�YAUC � (�"�5RF �1 &/9�% K�*% )TSS (

A G1 2	��+ ��1�  U�%BRT 9�9 �1  �1 �1��1 ^>�/f  �g�/f % .�%F (R# �1  :�YAUC  '� G 1>/f 

 �TSS  '� G 1g/f % :�!"	� �4 �2J#� U�% -�11�d	  G24��A (R� �5)"��9��-�"��  �A G1 2	 

) �2�Allouche et al., 2006; Elith et al., 2006 .( '� 	3����m	�J� U�%�J�  G2���A�"����� 

 ( �J� :#�# :�!"/)"	 O5% �J��  G2���A -  �9 # �
5Z%�"��(R�J.  T�J �� �H�� ��D�E% #

 � GN" -  �9 :FVW9 �  M%��������A�9	  #-  �9  # �� �"�� G24��AM,2��J�  U��+�� :�� �#�1

�(R� �5" 8�R� �1�e� O5% �J�� # bER '� Q��9��+ �`# � � 1 ^ �5!� -VW9 �  G24��A # �

��-�"�� �5+�# G24��A � �"���-�"��  ($9 �5�4VW9 � O5% �J�� �"�V������A�9 �	  (1�� �2"�%

�c �����A�9  bER ��2$"� � 0EN% ��2$"�(R� �#�1  M3+)B(. 
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�������� 

 

 

 M7+ M7+ M7+ M7+BBBB l l l l    �J��J��J��J�    /)" (/)" (/)" (/)" (				    O5%O5%O5%O5%    �J��J��J��J�����    �����A�9�����A�9�����A�9�����A�9				    ��D�E%#�%��D�E%#�%��D�E%#�%��D�E%#�%        

     �5" 8�R� �1�R�1 '� M`�� e	 2$2%	 �"�� ;R�A� O5% �1 (/)" �� �J�� 	
`� �����A�9	 

 M3+)[( �^ + 	2�� Q��9� � (*� ���-�"�� +# ^�J� �f  �9gf �`#� (*��J� 	P�+ � 	D��+ 

 Q��9� # �[ff  �9�[ff bER '� �5% #�1 �i� U��5�� � �5!�  .#�# - 2h�J�X"'�  ��J� O5%

 �	�����A�9 ���"�V :�Y %1��	�����A�9 ( �  �9��  ��� # �`#Bf  �9>f 5"�R	�5%� x�d� %  :�Y

�2$"��  bER�l  �9�  0EN% ��2$"� �[/�  �9� 1�
E% 1 ( �5!� ���1  G24��A��-�"�� �#".�  
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M7+M7+M7+M7+[[[[llll    2$2%2$2%2$2%2$2%				    ;R�A;R�A;R�A;R�A    �"���"���"���"������    ��������    (/)"(/)"(/)"(/)"    �1�1�1�1    O5%O5%O5%O5%    �J��J��J��J�����    �����A�9�����A�9�����A�9�����A�9				     �NE2% # �NE2% # �NE2% # �NE2% #��D�E%#�%��D�E%#�%��D�E%#�%��D�E%#�%        

U�% '� sA'�R�  �1 �� �"�� G24��A�#�#�J� �����A�9	  ��R�2+	� I*%�9�- O5% �J�� VW9 �@�� 

 G24��A �1��-�"��1�
E% �!N" � � (� ��,! Y "*9 #�� �� � # ��*C �N/� 1�
E% ( '�#� )~[fl

�fff) &R�5% ([ffl~[f (I4 )�[f l[ff (d � 
	 ) I4fl�[f (�5R#�21� �+ .�1 �5" 8�R�� e

���!N" -� ����,!�J� z�
E% ��-�"��  �5! 1% # :��NE2% �21� ��D�E%#�% 0P����+) �"� M7+g(.  
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و همكارانعلي جعفري    

�������� 

 

 M7+ M7+ M7+ M7+gggg l l l l    �!N"�!N"�!N"�!N"����    1�
E%1�
E%1�
E%1�
E%    �"�� G24��A (�"�� G24��A (�"�� G24��A (�"�� G24��A (����     �NE2% # �� �NE2% # �� �NE2% # �� �NE2% # ����D�E%#�%��D�E%#�%��D�E%#�%��D�E%#�% 

�6 5" � �$1�6 5" � �$1�6 5" � �$1�6 5" � �$1�� ��� ��� ��� �        

    ) 	P�+ ��Fagus orientalis Lipsky ( I*% �"��M,2��J�  :���� U��+�X"'�  � 	3�p�D���

 �#�y5P�) (R�Ahmadi et al, 2013, 2016, 2017( .M,2��J�  	��*" �� :���� U��+ 	"��� J

 G2���A��-�"�� :���� 	!�� �NE2% ��+ # l (R� 	D�9�"F  �A�� ��+ '� ��Q��+��+� '�N�P�  U��+

� ��9 :���� U��+ �  �1 # �%	� #� )Yilmaz, 2010; Adel et al., 2014	"�9��� ( �P�% -�� .(� 

 :�+ .�� � 	H�� ��1�� �  O9 �2"�% 	"�)"� � 	� /� Ku�5d� �1 (/)" � :F8�)� 	"�*� �9

�#��" �:��3�J � 	!D��) ��?~( � �YD	% :����" � :F (L��� �1 ���9 . '� 	3� .#'�RA G" �J'�  �

�P��	5L��� I*% K�%� 	�m�� 	��R�2+ 	� /� ��,!�� ��J��-�"��  � �+ ��J�5� �D�9 
�%�	  :F

 (/)"�	� 
P� ��J� O5% �1 (R� 	�����A�9 � 	��d. #  ;R�A ��H�� ��D�E%��-�"�� O5% �1 �J�� 

/9  2	 �����A�9	  '� �#��5R� �1 U�%BRT ���9#�% (��� ��P. M%��� 	E $% GN" 	�*% # 
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G2���A :�J� � �"�# � �Z!% %	��"�� # �J "�7%	 .��4 �"�� �"�� �� �J�i� A �� 	%242� 

)"�4#�	 ���?�}Steege and Zagt, 2002( .v# �V� M1�N5% 1 - � :�J� � O5% �J�� $% E	 ��- 

:�7%� � IJ��� %	#'�R �4 '� :F �1:��2� �q ��2J� # �#�/*1 ��� � �*,"�� G+�A � J�	 

R�4� I5)�J� 
,2�	 q�4 (��� )Downing and Selkirk, 1993.(  

    �5" 8�R� �1� e�1(R#��%F� % '� O5% :� �J�� �����A�9	 # bER '� Q��9��+ �`# � �  ^

1 �5!��"�� G24��A �1 � �V� -� �� �#5+.�2 e��5" � ��9 # e��5" -�� ���
	 ���� ��  (Tavili 

and Jafari, 2009) �� #�1 #��25�� M%�� Q��9� '� bER #�� � + �`# ^ �1 VW9 � �1 % :�Y �%# � 

�(1�� M%��� ���� U�524 G24��A �"���J� � J�	 %	.�2+�1  - 2h�JR�1	 2$2% M7+	 

s7��"�� M��D��J� J� �	 :��#��� �1 (/)"�J� E $%	  q� # �72�� � #��� - �% ��,!��

 ��2 ���2 *1 � �2 ! 1 +F.�1 :� 5d�2+	 J� � �"��	 :��#��� �1 (/)"�J� E $%	 (R� �"�,C �

7�	 '� R�R� K���H�% � M��)%	 p�D�4� I
� #� %	�+�1. �5"�2$2% '� M`�� e	 �"�� ;R�A� �� 

+ �`# �1 (/)" ^ % :�!"	 �J#+# ^�J� �f  �9gf �`# 1 �5!� �i� U��5�� -��-�"�� 

2h�J .#�# #��� � # - #��� Q��9Bff  �9�[ff # bER '� �5%�1 � �5!� .#�# � �i� U��5�� -

�X"'�  �NE2% # �� �"�� G2���A -��5! 1 �	�� ���O� (*���D�E%#�%  (*� #U��+  ���+ 

 .(R� ���A K��D�E% ��22� � ��9 e��5" -��.�6"���+  #M,2��J�  � �� �"�� �� (R� 	"��� J�X"'� 

 '� Q��9�# bER� �� �Y��"���J� �5Z%  K����9� 	"� % '�/D��#�� ���  �%	����2 ��/� ��,! �	 

 '� :F ��/"� ��fff D� �#�# ��P u�1 �1 �5%	 ��+ �1 �5)1�
$% &	 % � 
4��7 ��	� �"��"�J�  :F '�

�1K�`  #��� �9 ��%��gff # bER '� �5%�# �� ��%	#�+  K����9� �9 �[ff �5%� �1K�` 

�5R#�J  ������J�  � #�# #��� qC�4�1K�` q9(d#  �9��f �5%� # bER '��" �  Y#�����+ 

) (R�����*% ���% ��>B }Sagheb-Talebi et al., 2014( .) :��3�J � 	!D����?~ Y " ( - ,"� %

 	
�� 	� 
P� &���+ # � �� �"�� ���1 z�
E% Q��9���>~  ��� �5%�#�4"��  �2 ! 1 � �2 �� �%�

 Q��9� # ^ 9�9 �1 � :F �i��>~  ��[~>  ��Y� ��# bER '� �5%�#�4�"�.  �
r���,"��

)Gungoroglu, 2015 ( # 	P�+ �� �"�� G2���A �2%�# ��D�E% #M,2��J�  U��+ � ��9

(�� R ���# z�2�)  z�
E% 	���9� �2%�#��-�"��  �[?B  �9�gff bER '� �5%  	D� �#�� ��� ��#

 '� G 1) �2 *1 �2%�#~f% G2���A( ��-�"��  	���9� �#��$% # ���ff  �9�gff (/V �#��"�"� .

 - 2h�J :�!���X"'�  ��2%�# (*� ^ 9�9 �1(*��J�  � 	D��+ � 	1�r �	P�+�1:��2� (*��J� 

 G2���A z�
E%��-�"��  ���%	�24. ��1�-U�� ��) '��
Yilmaz, 2010 ( # �� �"�� G2���A Q��+
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M,2��J�  � ��9 z�2� (�"��5��% ���# ��+) � Q��9� '��fff  � �#�� ��Y� ��# bER '� �5%

�'��-(*� ) �,�# K��D�E% � �H�� � N$9 e��5" �1�:��3�J � 	!D����?~.#�# 	"��Z�J (  

�!N"� 1�
E% �"�� G24��A (� % :�!" ��	1 �J# �5!�5�� - �i� U����-�"��  (�)P #

% :��21 �NE2%� ��D�E%#�% 0P����+  .(R� ( �P�% -�� 	���9��1���m  :��"'�% :�5R� # �1 ���9 �1

) :��3�J � 	!D�� � N$9 e��5"��?~ ( 	5� #��d1 �"�2�9�- � 
P� �  O9 ��J���2R	 ���2�F # 

 ($9VW9 � �5�����P  � U�R #�f~f  �#� % '� G 1~f  �`#����,!�J� z�
E%  #�d #

M,2��J� � 	"��� J  �1 ���9 �1 �@D .#�# �J��d (R# '� 	3�p�D��� GN" � ( �J�M,2��J� 

 (L��� �	� 
P� M���9) 	"��� JzFv�d�� 	5)�' Q�29 ��� � ��,5)�' :#��" IJ��� �  (��,+#��

 �� �"�� ��1:��2�  '� 	3��"���J� � � ^D�r -�� �� 
M,2��J �1 ���9 �+ ���J� M,2�R�2+	 

��'�R �1 O9  � 
P� I  �o���J� (L��� :��ۀ �� �1 �/E2% VW9 K�� O9  � 
P� I )�E�	�  �:��7�J �

��?� } �:��3�J � 	!D����?~ ( �1 �
1�N% ���1����A -�� 1 GA'� G  �X" �1 ���H%	�R .

�1:��2�U��%  �X5"�%	#� �A���J�  �+ @1 ���� '� �� 	5d#�#�4�"� �R ���# 	3 5"p �5d

^R�2%�9� 
1�N% ���1 �1 �G29�J� ) �2+�1 	E $%Yilmaz, 2010 - 2h�J .(%	:��9  .�6"� �1

 K�%��P�q29'�R�  � (1�P GJ��:�#�"����� �A���J� �P��9  �.��N%�9  �1G29�J�  � 	� 
P�

.#�# ���A  

        

(+�##��(+�##��(+�##��(+�##���J�J�J�J 
[1] Species Distribution Models                          [7] Learning rate  

[2] Radiation Index                                               [8] Tree complexity  

[3] Topographic Wetness Index                            [9] Missing Data  

[4] Plan Curvature index                                       [10] Outliers   

[5] Profile curvature index 

[6] Boosted Regression Tree     
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01�2%01�2%01�2%01�2% 
.x ������ ���1� ��?[-  �9 . \�/9� 	"����� :�5d# �1 	d�1 M%��� 	E $% # M,2� ��D�E%) �� 

�#�%: M,2��J� �� �#��R��- �
6% .(:��"'�% GJ�mA�J� 	J� �� �? )B :(g?B  l ~f� .  

"�4#�	 .o .. ���?�p�D�4� .� .IJ#Y"�A ��C .:��*9 ��,!"�# �!" .�Bf �.  

�	!/� �.� �	2 )� .8�.. �	"��� �.� ����$% . ��>g �5Z %F M,2� # �5d�R � G2���A ��,D� -  �9 .

` � M,2� K�N N$9 .:���� �� (y+ �:���� �1�2�[)�:( [[ lgB .  

�:������ .. ����� �.' ��?g . �)��N%U�%�J� 	�#�y9 M,2� (RF)  :� R�� (d# ��N9�(��+ (BRT) 

 #A G1 2	  �i��"���J� :��"'�% ��
A 09��% # 	�9�% ^D�r ..�1R�2+	 ��#�1�� g )�?(  :B�l[[ .   

 
� �.Q �������.. ���  �.. �	R�/��	"�E
R .Q ��?> .'�)D�%�  � U�$%�*C :�5R� # qD�YD�' �"�� G24��A

5Z1 �� 
$9 �� '� �#��5R� �1 A��5"F M	 1 ! �2 .$% &R�2+	 �B[)� :(��� l��[ . 

��#�J�� �	2R�R �.� .8 �#�� 	"���� �.�.� ��?g
$9 . M ,D��� G24��A "�7%	 �"�� �� P�+	 )Fagus 

orientalis Lipsky (# M,2��J� J "�4�	 �1 �#��5R� '� �d�+�J� ��'���� ��D�E%) :�#�% 

M,2��J� ��" ID�R� �  .(:�.�1R�2+	  ��#�1��g)� :(�l��.   

 ^P�V/D��	���R �� �� �.K ��#Y�.T �:� ��>B. J�,"	  �1M,2��J� ��.:�� �!5"�N$9 �)R�% K�  K�N

M,2��J � ��!4 09��% ��. :��B[ �$�`  

� �	 �.Q ��� #�1������ �.� .Q ��2�J�*1 ��?f���% .	 � *9 � �!N" �d�+ (1�� �����A�9	 - �62A .

 01�2% (����% � ��#Y Z1F ��R��R s"���2�zFv�d� :�%�� .zF � �� 1F 	R�2*% -�6"� .  

Q�' �	��J�C ..Q.� �� A �$`�#��� o.� ��"� "�F o .��?� U�%�'�R G24��A ��,!�� �"����J 	J� � # 

09��% ��� :�E
R IP �1 �� 	A��5"F 09�% .��4���� ~)�:( ��� l���.  

D��.8 ���
� �.� �.8 �	D�� �.o �	!.8 �	2 )� �.� �.z �	� �" �..��?~�V� . O9  � 
P� I �1 G24��A 

���O� �	� �ND�1: ۀ��ۀ �� +P�	 )Fagus orientalis Lipsky( # M,2��J� J "�4�	 �� M,2� .:��

 �:�����f)� :(�[�l�gg .  

�E�	�� ��. �"��9� .�. �R�A� U. ��?�
$9 �  MzF��J��  � :��"'�% :�5R��2*A�21� 
P� �	  '� �#��5R� �1 :�5R�

.�"�Y�� GIS%�# � ��J -�
% G	 �,+#������O� �  � �$% &'�() �A�'� -�6"� �:���J ���� :�1�

$% &'�() *+ ��7!"�# ��"�5�,J b5�% � .  

.. ����*% ���%. ��>B .M,2�R�2+	  .:��*9 ��,!"�# K��!5"� .M,2� ���A ��U�� ��CB�f  �$�`  

. ��� 1' �.' ���".. ����*% ���% �.� �	*N� �.. ��?�R�1 .	 �,D�� G24��A "�7%	 :�5d# � �5d�R # 

:�5)+� �J� /� �	 U��+ ��:�� 0D�E%)ۀ #�%�: GZ1 -1'��� M,2� d  .(#��$% &'�()  �	� /�

gg)� :(��� l��[  .  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
06

 ]
 

                            14 / 17

http://pec.gonbad.ac.ir/article-1-627-en.html


و همكارانعلي جعفري    

�������� 

 

Adel, M.N., Pourbabaei, H., Dey, D.C. 2014. Ecological species group 
Environmental factors Relationships in unharvested beech forests in the north 
of Iran. Ecological Engineering, 69:1-7.  

Ahmadi, K., Alavi, S.J., Kouchaksaraei, M.T., Aertsen, W. 2013. Non-linear 
height-diameter models for oriental beech (Fagus orientalis Lipsky) in the 
Hyrcanian forests, Iran. Biotechnology, Agronomy, Society and 
Environment, 17(3): 431-440. 

Ahmadi, K., Alavi, S.J. 2016. Generalized height-diameter models for Fagus 
orientalis Lipsky in Hyrcanian forest, Iran. Journal of forest science, 62(9):  
413-421. 

Ahmadi, K., Alavi, S.J., Kouchaksaraei, M.T. 2017. Constructing site quality 
curves and productivity assessment for uneven-aged and mixed stands of 
oriental beech (Fagus oriental Lipsky) in Hyrcanian forest, Iran. Forest science 
and technology, 13(1), 41-46. 

Alavi, S.J., Ahmadi, K., Hosseini, S.M., Tabari, M., Nouri, Z. 2019. The response 
of English yew (Taxus baccata L.) to climate change in the Caspian Hyrcanian 
Mixed Forest ecoregion. Regional Environmental Change, 19(5): 1495-1506. 

Alaska Satelatite Facility. 2010. Available online: 
https://vertex.daac.asf.alaska.edu.  

Allouche, O., Tsoar, A., Kadmon, R. 2006. Assessing the accuracy of species 
distribution models: prevalence, kappa and the true skill statistic (TSS).  Journal 
of Applied Ecology, 43: 1223–1232. 

Aragon, C.F., Albert, M.J., Nez-Benavides, L.G., Luzuriaga, A.L., Escudero, A.N. 
2007. Environmental scales on the reproduction of a Gypsophyte: A 
hierarchical approach. J. Bot. 99: 519-527. 

Austin, M.P. 2002. Spatial prediction of species distribution: an interface between 
ecological theory and statistical modelling. Ecological Modeling, 157: 101–118. 

Carmel, Y., Kadmon, R. 1999. Effects of grazing and topography on long-term 
vegetation changes in a Mediterranean ecosystem in Israel. Plant Ecology, 145: 
243-254. 

Dobrowski, S.Z. 2011. A Climatic Basis for Microrefugia: The Influence of 
Terrain on Climate. Global Change Biology, 17: 1022-1035. 

Downing, A.J. Selkirk, P.M. 1993. Bryophytes on the calcareous soils of Mungo 
National Park, an arid area of southern central Australia, Great Basin 
Naturalist: 53: No. 1, Article 3.  

Duan, R.Y, Kong, X.Q, Huang, M.Y, Fan, W.Y., Wang, Z.G. 2014. The Predictive 
Performance and Stability of Six Species Distribution Models. PLoS ONE 
9(11): e112764. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
06

 ]
 

                            15 / 17

http://pec.gonbad.ac.ir/article-1-627-en.html


 1399شماره هفدهم، پاييز و زمستان  ،دوره هشتم/ انحفاظت زيست بوم گياهنشريه 

�������� 

 

Elith, J., Graham, C.H., Anderson, R.P. 2006. Novel methods improve prediction 
of species’ distributions from occurrence data. Echography, 29: 129-151. 

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

Enright, N.J., Miller, B.P., Akhter, R. 2005. Desert vegetation and vegetation-
environment relationships in Kirthar national park, Sindh, Pakistan.  Journal of 
Arid Environment, 61: 397-418. 

Fielding, A.H., Bell, J.F. 1997. A review of methods for the assessment of 
prediction errors in conservation presence/absence models. Environmental 
Conservation, 24(1): 38-49. 

Fourcade, Y., Engler, J.O., Rodder D., Secondi, J. 2014. Mapping Species 
Distributions with MAXENT Using a Geographically Biased Sample of 
Presence Data: A Performance Assessment of Methods for Correcting Sampling 
Bias. PLoS ONE 9(5): e97122.  

Giovanell, J.F., Alexandrino, J. 2010. Modeling a spatially restricted distribution in 
the Neotropics: how the size of calibration area affects the performance of five 
presence-only methods. Ecological Modeling, 221: 215-224.  

Goldi, A. 2001. Relationships between aspect and plant distribution on calcareous 
soils near Missoula, Montana. J. Northwest Sci. 75: 3. 197-203. 

Grabs, T., Seibert, J., Bishop, K., Laudon, H. 2009. Modeling spatial patterns of 
saturated areas: A comparison of the topographic wetness index and a dynamic 
distributed model. J. Hydrol. 373: 15-23.  

Gungoroglu C. 2015. Spatial distribution analysis of Beech (Fagus orientalis 
Lipsky) stands in Buyukduz research forest. 10th International Beech 
Symposium, Kastamonu, Turkey, September, 1-6, 2015.    

Moeslund J.E., Arge, L., Bøcher, P.K., Dalgaard, T., Ejrnæs, R., Odgaard, M.V., 
Svenning, J.C. 2013. Topographically controlled soil moisture drives plant 
diversity patterns within grasslands. Biodiversity Conservation, doi: 
10.1007/s10531-013-0442-3.   

Remya, K., Ramachandran, A., Jayakumar, S. 2015. Predicting the current and 
future suitable habitat distribution of Myristica dactyloides Gaertn. Using 
MaxEnt model in the Eastern Ghats, India. Ecological Engineering, 82: 184-
188. 

Shabani, F., Kumar, L., Ahmadi, M. 2018. Assessing Accuracy Methods of 
Species Distribution Models: AUC, Specificity, Sensitivity and the True Skill 
Statistic. Acta Scientiarum Human and Social Sciences, 18(1): 7-17.   

Sagheb-Talebi, K., Sajedi, T., Pourhashemi, M. 2014. Forests of Iran: A Treasure 
from the Past, a Hope for the Future. Netherlands: Springer Publishing.  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
06

 ]
 

                            16 / 17

http://pec.gonbad.ac.ir/article-1-627-en.html


و همكارانعلي جعفري    

�������� 

 

Schoenholtz, S.H., Van Miegroet, H., Burger, J.A. 2000. A review of chemical and 
physical properties as indicators of forest soil quality: challenges and 
opportunities. Forest Ecology and Management, 138: 335-356. 

Solon, J., Degorski, M., Roo-Zielinska, E. 2007. Vegetation response to a 
topographical-soil gradient. J. Catena, 71: 309-320. 

Sorensen, R., Zinko, U., Seibert, J. 2005. On the calculation of the topographic 
wetness index: evaluation of different methods based on field observation. 
Hydrology and Earth System Sciences. 10: 101-112. 

Steege, H & Zagt, R. 2002. Density and diversity. Nature 417: 698-699.  
Tavili, A., Jafari, M. 2009. Interrelations between plants and environmental 

variables. International Journal of Environmental Research, 3(2): 239-246. 
DOI: 10.22059/ijer.2009.51. 

Thuiller, W., Georges, D., Engler, R., Breiner, F., Georges, M.D., Thuiller, C.W. 
2016. Package ‘biomod2’. Ensemble platform for species distribution modeling. 

Welsch, D.L., Kroll, C.N., Mc Donnell, J.J., Burns, D.A. 2001.  Topographic 
controls on the chemistry of subsurface storm flow, Hydrology Processes, 15: 
10. 1925-1938. 

Western, A.W. 2004. Spatial correlation of soil moisture in small catchments and 
its relationship to dominant spatial hydrological processes. Journal of 
Hydrology, 286: 1-4. 113-134. 

Whelan, M.J., and Gandolfi, C. 2002. Modeling of spatial controls on 
denitrification at the landscape scale. Hydrology Processes, 16: 7. 1437-1450. 

Wood, S.N. 2006. Generalized Additive Models: An Introduction with R, 
Chapman and Hall/CRC, USA. 410 p. 

Yilmaz, M. 2010. Is there a Future for the Isolated Oriental Beech (Fagus 
orientalis Lipsky) Forests in Southern Turkey? Acta Silvatica et Lignaria 
Hungarica, 6: 111-114.  

Yimer, F., Ledin, S., Abdelkadir, A. 2006. Soil property variations in relation to 
topographic aspect and vegetation community in the south-eastern highlands of 
Ethiopia. Forest Ecology and Management, 232: 90-99. 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

http://pec.gonbad.ac.ir/article-1-627-en.html
http://www.tcpdf.org

