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� �9��� �� � ;>J��O  /;�*�J�  '+;�   �;4�

)Ahmadi et al., 2012 .(j��`���� L	2 =�B5 /*18 � �-  �-
/0. U
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3. Logistic Regression 
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 O0�*�;;4 q��;;�325 �;;I�  	;;�� ����� =(0�;;� �)�;;� 
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 �4�. �/ )�1� �+�- ���4� /5 E5�	8 =(0�� �� �88   	;$0

 ��	��1;;I5  �;;�	�) /;;� S;;
�30��  E5�	;;8 =(0�;;� 	;;��	�
�1B5 ,5 �0��0�(  �7�1;0 �� �H
 �  E5�	;��  �1;B5 �;4� 

)Reyahi-Khoram & Fotros, 2011 .( ��+�- ���4� ��
6� �|�$7 O>J�� +��  �|�$7 �����4 �
	
+� ��8

  ��;4� [1�M� �� /5 ���� �1m� ��
� ���60   ��3;-
 �F�8 ����H-/4    y�;��i� �1;i /� �� ���4� XJ4 +%��

'��� +0� . ����1b$I^ EF�   3;� ���;4� =;
�   �-1;5)Capra 

aegagrus(  �;B7� +�$412 �)Ovis orientalis (  ��	;2 �
)Sus scrofa (+���- ���m /5 /*�3
� )�- �: �� )�   ��;-

 k���� �i	� /� �F�8 �;|�$7  +;��     ��+;�� ���;4� =;
�
'+� +0�.  
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 �9�5 ��+�8 /� ����4� /�*�J� =
� ��O0. '��$�4� '+� 

Y	? k
	� �� �F�8 L	2 �418    �/;>J�� ��;�1� �� 1m�
j�%1�i '	F� ���0�?1d    �;�� #�;^n�� �� )	;2   ��;0��

 ��
� ��� �|�$7 #��������4	F�    ]�;M0� 3;0 � �-
�B2 �0� +� 	�� �IH4�181� �418 �0�+� )�- . ��

�M0: /0. ���� /5 /*18 +�� � ��
32 ��� �� �-  ��  Y�;�7
 Oi	dL	2 #�7 �- �;4 ;� �/      /;� /;�m�	� ]�3;* ,;*�

/0. ��`1�    3;0 � �H
x1;*15� #�^n�� ��G � �-  )�	;�
�: ���� �$7  �;4�	� [�	� ��-   � �0�+;� )�;-  �0�;�

  /;*18 ��	;i �� /5 �9	2 ]�M0�   /;0. �� �;-    ��;���� �;-
 +� ,%�7)�BF�
��� 	i��� .(  /;0. =�9�;
 �� C?   )�;-

�1v7 �� ������ � L	2 =�;��+0   /;*18 � L	;2   �� �;-
�:  ��`1� ��-/0. �-  �418GPS +� ��G.  

3.2.  ��0� ���$J �%���
� %�� �$�  
 �0��0� )�-	\��B��_    )��;
� #�	G_;8  	;�  6�5�	;?

 �: '�(��
� ��1IJ� � L	2�4� )Cayuela, 2004; 

Mech & Boitani, 2003(�  �l��� 6�1? s8 /d	2�
  ��K;2	G� /012 =
� �1v7 	� 30 �;4� )Norris et al., 

2002; Theuerkauf et al., 2003.(     �;� Y�;4� =;
� 	�
     �;� � /;012 �;��� �
��;8 /� w1�	� #�^n�� /� /m18

�2@
� ��m��i ����� ��	�   ��8	;� ���
� ��� )�-
   	GZ;� �0�;�0� )�-�1�5�9 � =��	4 ���� )��4 ��

/0. 	�  '��$�4� )���*+� �� L	2 ��
32+� )Norris 
et al., 2002; Trapp et al., 2008; Person & 

Russell, 2009; Unger et al., 2009) ( A�+;m 1 .(
 [�;$8�� ��1`� A+� �� �1D�� =
+�1    �;� /;>J�� ��+;0�� 

 A1I4100  )�	� 	��F8O ��Fd    ,��;� ��K;2	G� 	\��
U� �[�$8�� T�;�9: �B�B8 ai�� �2    )	;�� ���	;� �

)��1�-�0 �-3 +� '��$�4� . )	�� ���	� �� /�*�J� =
� ��
0)��1�-�  ��-[�+��  �418 '+�Sappington  ����H�- �
)2007(/� � O*3�� ��5 )����   )	
K;?	\8 ��3;� �� �

)��1�-�0 +� '��$�4� �- .   ��3;� k;$I8 �� ai�� =
�
 �/7�0 S
 �Fm � U� [1�8 /;0     r;%18 )�	;� �;F�8

)��1�-�0 /� /HI� ��I�� )�- O*3��  /;$*Z� �� �H
   )�;-
 EF�X
	B8 +��5� 2'�23
	 � �67� #�7 )�-�   +;0�18

 '��$�4�1� �)Sappington et al., 2008 .( )�-�1�5�9
     +;7�� �� ��;�0� E5�	;8 ,��;� ���0� �1v7 �� ��8	�

   XJ;4 +;7�� �� ]�� E5�	;8 �XJ4    �7�1;0 �;8 /I;%�9 �
� �01H��   '��;m �;8 /I%�9   �I;%� )�;-   /;� 3;0  O;*3�� 

/
��0    �� /;>J�� �� ��;�0� �1v7 )�- ,;I�8  �� �;- ��
+� . ��� �� �-	\�� ����8ArcGIS 9.3  '��+0� �� �

 A1I4100 +0+� /F8 	��.  
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XJ4+7�� �� ���0� E5�	8  ���� �418 /�4���  � ���
	�  ���	
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1. DEM 
2. Solar Radiation Index 
3. Vector Ruggedness Measure 
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1. Eigenvalue 
2. Eigenvector 
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3. Correct Classification Rate: CCR 
4. Cohen’s Kappa 
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=�,> 2. 
2��� � ,K�� L�'C H�9� �'()��
 

/>��   ��+>�P-value  �7���)2 Km(  6�1? +%��  

/0. )�	� T1IJ� �7�10 L	2 ��
32  1 – 71/0  2649  55/13  

/0. )�	� T1IJ��0 �7�10 L	2 ��
32  71/0 - 0  16897  45/86  

  

 
0-�3.  ����9� ���IB �%����M �����P-value ;��@!3� ;,� $9� *��� $%& ;�/!��	 *,�� 6�5 ���45  

 P
��0/�  �;4�    �;���� �� '+;�:ROC   )�	;�  ���;
���
A+� �	HI�^      �1;v7 ]+;^ �� �1;v7 w�;>0 abB8 ��� 

     ���1;�0 	;
� XJ;4 ��+;>� /5 ��� ��B0825/0 )�  '���;�
 ���� =047/0 ( 	(0�;�   �;I��` ab;B8    T1;i ��;��
 A+���4. />�� ��% �4�	� )+��     /;5 ��� ��;B0 3;0
 A+�/�i�4   �� �1;v7 w�>0 SH$8 �� �
.�� ��% '+�

 �1v7 ]+^���� .�� /5 �?�5 ����  �� +0�18 ���+��  	$;%
    ��	;2 ��	;;` S;
 �;863/0   /;;5 +;� /�;;4��� 	;�  Y�;;4�

Romero  ����;;;H�- �)2012 ( A1;;;�` ,;;;��` )��+;;;>�
�� +��� .    /;>�� �;I5 ��;% 	
��;>�  �)+;��Specificity 

)/;;;>�� �1;;;v7 w�;;;>0 X�;;;% )+;;;�� (�Sensitivity 
)/>��  �1;v7 ]+^ w�>0 X�% )+�� ( �: /;5    �� 3;0 �;-

 ���+;;���;;� ��	;;` S;;
 �;;8 	$;;%  �� 	�;;B� �+;;0	28/0 
j��`���� � +� /�4���  )�Jiomission  �commission 

 302/0  �15/0 � /+�: �4� )A�+m 3(.  

=�,> 3 . *�.����� � �)N D��B�� �3���$9� 
�K =,� *,��  $%�!3F A!M�5 �O% �� ��71/0  

ai��  

    ��`�� �� w�>0  

��% +%��  
   �1v7  �1v7 ]+^  

 �� w�>0
A+�  

�1v7  28  15  

�1v7 ]+^  7  100  

/>�� �I5 ��% )+��       84  
Sensitivity        80  
Specificity       85  

Omission error        20  
Commission error       15  

15 )�?�5-=        63  
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4 .�	K 
 � P0 �$�  

EF� =�9	2 	D0 �� �� /�*�J� =
� ��    )�;-	�����? =
	;8
  =;;B8��? C�10.�;-�� A+;;� �� �;J��   '+;;� )+;��

/� O*3��   ;��5 �;�i��    )�	;� �'�(�;�
� �;�1IJ� �� �
/B>0 � ���
��� 4/0. �7�10 )��    '��$�;4� L	;2 ��
32

+� . /;0. �*�7 =
� ��   L	;2 )�;-  r;B5    �;� '+;�
�4�	�   /;� ��0�+;� )�-  O;*3��   '+;
� w�;>0 �� A:   	;D0

  ,`�+;;7 =�9	;;2 	;;D0 �� �;;� � '+;;� /;;�9	2)�;;-��0 
E-�	;;9 �� �-�(�;;�
�   )�	;;� T1;;IJ� �
�	;;� ����:

/0.  ��
32)Rotenberry et al., 2006; Hollenbeck 

et al., 2011(0 	
�;;4 ,;;�0��? � )�	;;� /;;>J�� w�;;>
/0. � L	2 ��
32/ ��5 #�1% �4�	� �+� .  =;�N�-

   )�	;;� �;;��M8 �;;0���	9 �;;
�18 ���1;;�0 ���;;4���O 
U4���  =
	80��4:O  /;>�� �� ��1IJ�   )+;�� ;>J��O 
�4�	� '+� +� '��$�4� T1IJ��0 � T1IJ� #�>�� /� .

 E-�	;9 	� '�n^ /
�� =
�  	;5 �� 0��;4:O J�  �� ��;�1I
  ��;� A���8 ��M
�Specificity  �Sensitivity   �A+;�

  )��;
� ���� �	���5���� . 0��;4:O     �;� 	;��	� �;�1IJ�
71/0 �/ �4�  6;? ��18 �q�� =
� �418 '+�:   �;��

 /0��;4: =�d �� � '+0�4� 	�5�+7 /� �� A+� X�%  )�
/>�� �I5 ��% �� A+�  A���� )+��83 � �+%��/  �1�

m18 ,��`/0. �7�10 SH$8 /� ���` �F  �� L	2 ��
32
 k���� 	
�4	u    �;4� '�1;� L	;2 )�	� '��$�4� ,��` .

    =;
� �� '��$�;4� ��+;� /5 �4� )��	l /�H0 =
� 	5�
 �� '��$�;;4� #�1;;% �� � q��0��;;4:O  �;;� 	;;��	�5/0 

/�  S
 ��1�^ 0��;4:O     )��;�*+� �� A1;��� �;�1IJ�

  6;7� #�7)Kuemmerle et al., 2011(  ����;4� �
/� =�d  /;>��   *��;��� )+;���  	;u   =;H�� �;�  +;� �

/;;0. )�	;;� T1;;IJ� �7�1;;0 �� )��;;��  L	;;2 �;;�
32
/� O*3�� />�� T1IJ��0 '�(��
�  )+���� +� � ��j��`�� 

 )�JiOmission �� 6
�39� A+� �9�
.  
/�       � T1;i )��:��� h	;0 �.�;� �	;�8 #�+;` ,*�

�(����� =���+0  ;i �-�(��
� �
�	� /� L	;2 �y�   �;-
  �H
x1;*15� )��2��4 #�+` ����1b��12 	
�4 /� ���0

 )	8.�� ���� +0���)Mech & Boitani, 2003 .(  =;
� ��
�*�i� �1m�  '	;F� k
	� �� �0��0� )�-    ����;�� �� �;B5

  � '�(�;�
� U
	b8 L	;� �      �L	;2 ��H;� �� �;��0 	;�
 #�+
+F8 EF� )�>� )�	�����    j�;%1�i �/;012 =;
� #+� 

�10 ��    �;4� �0�;�0� #�;l���8 �� /m�1� �7)Smith et 

al., 2010; Rich et al., 2012 .( =;
� ��    �;
�18 '1;�0 ��
   =�9	;;2 	;;D0 �� �;;� �;;>9 /;;0 '�(�;;�
� �� /;;012 =;;
�

 c�;�* �� /HI� ����� ��� )�-�1�5�9  	;5  ,;��1^ ��
     �	;2 ��	;` /;m18 ��1;� +
�� �0��0� #ni�+� �� ��8	�

)Mech & Boitani, 2003; Cayuela, 2004 .(   	;D0 /;�
�� /0. 30 /�*�J� =
� �� +4�     ���;4� �� L	;2 �;�
32

 ��+;;�-�;;�8    � ��;;�0� �1;;v7 ,;;��^ �� 	;;- 	G_;;8
�2@
� ���� ��	` =��	4 )��4 ���� )�- .	�   Y�;4�

  )�;-���	� � 	
��>�  �@;
�     /;� /;
3M8 �1;��: �� ,;%�7
/$*Z�  )�-	\�� ��I%� )�- =�_;8 EF�  +;��5�   ,`�+;7
-��0�-�(��
� )� ��H� /0. )�-   �� [�;$8�� L	2 ��
32

     �XJ;4 +;7�� �� ]�� E5�	;8 ��;
�� XJ4  OM�;4  ���	;�
)��1�-�0  �01H�� �7�10 �� /I%�9 � �-�4� )A�+m 4.(   

 =�,> 4.  01�,2 ����9�*�.	��% $%& �.�/!��	 $%& �� 6�5 ���45 �. 

	\��  =(0��  ���� }�	�0�  	
��>� '��+��  

[�$8��  2119  128±  2405 - 1870  

XJ4 +7�� �� ]�� E5�	8  113  16 ±  140  - 85  

 OM�4)��1�-�0 ���	� �-  003/0  003/0±  022/0 - 0005/0  

�01H�� �7�10 �� /I%�9  3939  1011 ±  4669 - 500  
  

 [�$8�� )�-	\�� ��-� /� /m18 �� � Y�4� =
� 	�
  � �;
�� XJ4 �� M�;4O   )��1�-�;0 ���	;�   �;� �;-   ��1;8
L	2 /5 �9�
��    /;0. /;� ,;
��8 �-    �7�1;0 �� �;�
32

j����0 +0��� ��1�-�0 � �$8	� .M�4O )��1�-�0 ���	�   �;-
 �� #�	\8 U5	8 �� /5 �4� ��i��$*Z�O  � �Fm

    ;��5 /;� �U;� ��;
��	2�   #��;$8 )��;4    �;I�� )�;-
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)��1�-�;;0 �;;� �;;- =;;�8 � ����	;;? +;;��5�  �;;�`1�
'�2�K2 ��m )�-/ J� �
 � �
�m��H� ��1I   � ��K;2 )�-

r;;%18 +;;��5�   =
	�;;B� /;;5 �;;4� �>��;;��+;;7 
��F�? ��m )�-	�� �
 /012 )�	� �2+�/  �� /012 �
�m

�� E-�	9  +�5)Sappington et al., 2007.(   �;� 	�� =
�
 P
�;;�0Salvatori  �Linnell )2005 ( /��;;B� �;;?��� ��

 /5 �4�	��i   �;� ��;B0   L	;2 +;��5     �7�1;0 /;� �;-
0���-15 �� /5 �� �;418O   '+;0����� �0�;�0�    ,;
��8 +;0�

'+� ��+�� �7�10 =
+� UIu� � /���� )	�B� +0�.   
   =;;
� P
�;;�0 	;;(
� )1;;4 ��6-�@;;?   P
�;;�0 �;;�

Matteson )1992 (  ��;;;H
	�: )�;;;0��01� ��Norris  �
����;;;H�- )2002 (  � ���;;;0�5 1
��;;;�0�� ��Person  �

Russell )2009 (T1�m ��  #��$�� �H4.: �	��4� .
    /;5 +0+;4� /;M�0 =
� /� �1i P
��0 �� ��0: /5�	d

L	2 /0. �-  ��� k���� �� �� �1i )�- E;5    �;� � [�;$8��
�� T�b�0� E
n� U� �$8	� ��1�-�0 k���� �8 �+��5 .

j.���7� P
��0 ��v8 =
� ,*�     #�;�*�J� /;5 �;4� =
�
�:       =
	;��5 �;� ��;|�$7 �;�8 �;I(�m k���� �� �-

0��0� #ni�+� /;� U4��� �I(�m 6�1? �� � �  O;*3�� 
�4� /�9	2 #�1% �'��? .�� �*�7   ��+;�- ���4� �� /5

E;;Bd �;;�   ��;;4� )�-��3�;;B5 �;;�*�u �;;� )�-��+;;0�
~- �-�2 6�1? /012 ;   Y	�;4� �� ��4��� �I(�m

L	2  '�1�0 �- �4��: �     /;0. /;� ��;d�0 �;-   �� �;�
32
'+� �$8	� ��1�-�0 �1J4 +0� .
� U8	8 =
+� �1J4 =

 ��3� =
	�B���F�? /�4� )�	� �� �2+�   ��:��� )�;-
 E-�	9 L	2+0�	5  �/�   �;4	�4� ,;*�    	;��5 )	
K;?
���0� �418  �;*��9 � #ni�+� ��3� =
	��5 �   )�;-

�� '+
� �1J4 =
� �� �0��0� �1�.  
 =�N�-	�   /;� /
3M8 �1��: �� ,%�7 P
��0 Y�4�

/$*Z� +7�� �� ]�� E5�	8 ��I%� )�-    �� /I;%�9 � XJ;4
 )�-	�����? 	(
� �01H�� �7�10=�_8   ,`�+;7 '+��5

)�-��0 /0. '�(��
�     ��+;�- ���;4� �� L	;2 ��
32
�1�+0 6? )�-	\�� �   �;�� +;��5�    	;� )��K;2	G_8

/B>0 +0�� /0. ��1IJ� �7�10 )��4   �;�
32 +��;��� .
��B0 	�� =
�  ��     L	;2 ��+;�- ���;4� �� /;5+-�   �;-

/;;� ,;;
��8 /;;0.  �� ��� /;;� �;;��� �7�1;;0 �� �;;�
32
'�(�01H4 �*��9 � �-  ;� �+0��� �0��0� )�-/  )�1;�   /;5
 =(0��I%�9O /0. '�(�01H4 �� L	2 )�-   �0�;�0� )�-

 ���4� =
� ��3939  �1� 	��1I5)A�+m 4 .( �;�   /;m18
 ��+;;�- ���;;4� �� ��;;�0� �;;��m ).�;;� E5�	;;8 /;;�

)�/    =(0�;� �1;�88    	;- �� 	;$0 	��1;I5  �;�	� ( ��
'�(�;;�
� �;;� /;;�
�>�  �;;� ��;;?��� �� L	;;2 /��;;B� )�;;-

 �0��0� E5�	8 =(0��20  �830     	��1;I5 	;- �� 	;$0
   �;*��
� � �0�t;4� ��4��	5 �� ��	�)Cayuela, 2004; 

Theuerkauf et al., 2007(  =;;;�d �;;;�-� �
�� abB� 6? �� 6� �
�-�1�5�9 �1� .  �
1;(*� ��

P
��0 �� /��B�  =
�6-�@? Unger  ����H�- �)2009 (
 30	��i �� ��B0 L	2 6�5�	? /5 +��5  k���� �� �-

�� Um1� ��0��0� ���1m ��*�u �� 1�   /I;%�9 �;$7 �
  )�;;-	�����? �� ��0�;;�0� #ni�+;;� � �;;��1m �� E;;F�

 	� ��K2	G�1�0� �
�4 T�b�0� /0. )�- L	2 ��
32  �;- 
+��� .�*��9 �� �0��0� )�-   +;0�18    � 	;\8 /;� 	;M��

'�(��
� U5	8 	� �$�� #�	G� �: ���� � �-  �- 1;�� �
)1�0 /�   �� )���� /5��	(B-�@?    /;5 +;0���� =
� 	�

�*�i� �� ��8	� )�-�1�5�9    E;F� ��0�;�0� )�;-   =
	;8
 	� ��K2	G� �1�5�91�0�    S;
 �� L	;2 '��$�4� � �
�18

  '�(�;�
� ��;�- +)Corsi et al., 1998; Cayuela, 

2004; Mech & Boitani, 2003 .(L	2 T���m�   )�;-
 �418 �I�� ���1m � ���0� �1v7 �� ��:���Kusak � 

 ����;;;H�-)2005 ( ��;;;>J��O +;;;
���
�1 � �;;;4��	5
 =�N�-Theuerkauf  � ����H�-)2003 (  ,;(�m ��

�3
�1*��2 �4� '+� q��32 30 ����F* �	� ��.  
�0��� '�(��
� /5     /;012 )�	;� T1;IJ� )�;-   )�;-

  #�;;l���8 ��	;;� �� �
.�;;� S;;�
� �;;� 6;;7� #�;;7
/m�1�       �1;� +;-�1i ��+;�� ��
	
+;� )�;-��H-�� �+0�

)Treves et al., 2011; Northrop et al., 2012 .(
��m �
 }K7/   �
�;m /;012    ���;�� )�;- /;�   �� #�+;0

 �;>91� #�l���8 �14 #�	G� 6-�5     �;4� '�1;� 3;�:
)Linnell et al., 1997 .(=;;
� ��  	
�;;4 �;;4� ]�. ��

)@8�	�4�     ��;�
3�- )�;>8�� ��;H�� /5 ��
	
+� )�-
�� E-�	9 �� 67� #�7 � ���0�     /;m18 ��1;� �+;0��:

�	2 ��	`.  
 ).�� ��-� /� /m18 �� 1(*� �� �-�;2:   ��;v8 )�;-

  �� 6;;7� #�;;7 � ��;;�0� ��;;� #�;;l���8 � �9�;;��
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+�   �;-)Smith et al., 

2010; Treves et al., 2011; Rich et al., 2012(� 
A+� �� ��8	� #��*�J� ]�M0�  � '�(��
� ��1IJ� )�-

c��* 	5�: �� �	� �� �- /��0	� � )3
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+� ,0 )�	� }+�� T1��� )�	���5 )��3��  �1�

)Corsi et al., 1998; Cayuela, 2004; 
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�: �� E-�	9 �� ��H�� =
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et al., 2008 (/0. UIu� 30 � A�4 �� �-    �*�1;�� )�;-
 ��1���$�4�� L	2 �+M� �� ��	` �-    +;0	2)Ballard 
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