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1 .���.�  

 1���	 D�E5/� ����� �� 2��� �6�$7��    �8=�+ i�=?�
./*0  �=?� .5O�0 #�*% .AB�	 � *M*	 2�4 .  2��=�

 �� �5?�JO �*j�	 -�� .=/*0     1��=�	 � *=M*	 2�=4
 .�J+ �j/ �*	�	  *�.� � P3��	  �5��� )*�+ 2����	
 � .���A	 2�������*3 :�$5?� 1���	 28��  :8=�   ���=T

�	 ��0 .��  �����	 -�� i�?�.AB�	   �56�=$7 b��� 2�
 84�*S 2�+k�� ���   �8=�+ -��5=^�� .> .=/*0   �� �=4

8��� .5�� .  )*=�+ ��N�� � .=/*0     �=� :�;=< 8=��� 2�
 2��,./*0  �/����O .� 2�./*0   *=� .=M*+ ��/ �4 .  -=��

 .M*+ �*	 lJ	 ���I^4�Y  � .5O�0 ���TcS��   2�=4
 )*==�+.==/*0 �*/�==� �==�j/ 2� = �==���1 )Shannon & 

Wiener, 1949( �*==���? �2 )Sympson, 1949(  �
 �8�+ -5O�0 �j/ � �� :��,./*0   C=� �4 �/����O � �4

�N ��  �==?� :8==� �J�==^�  �==4)Magurran, 1988( .
�� �H> 2���	  #��3�B	 o�=\/�   :8=��    )*=�+ p*=qS

./*0   ��=^/ 2� �=	   b�� .=> 8=4   � �=4 cS�=�   2�=4
�?� :8� �O��	 28�5	.   

b�� �� :8==�< :��==0 �  2�==4:��8==/�  )*==�+ 2�==�0
 �==� R�5==^	cS�==� 28==< 2�==43  �cS�==�  2�==4

28<��,4 8�5�4 .cS��  �� 28< 2�4   P=\�5/ P=G���
 #��?��	.�    + �8=< C=� #�*=%    8=7�� C=� � )*=�

./*�/ �	�M �� 2����P �?��� :8�  ��^/ �� �=	  8=�4. 
cS��   ��*=�< ��+ .> 28<��, 2�4 cS�=�   2�=4

 .5S��==� �==�/ 2�5	���== �==	  )*==�+ L��==�/ �==� �8/*==�
.==�  .==� �==���	 #�*==% P==���A	 �==	�*M�==	  8==/��� 

)Ejtehadi et al., 2009( . -�� �cS��   28=< 2�4
 �)*�+�*/�� cS�� =  �/����O .� ���� .=/*0    ��=/ 2�=4

i��7 �?� �+ )Krebs, 1999(  �B���P  2*=T   2�=+  �=�
 #��==��r+�4�I5==���  ��==^/�==	  8==4)Ferris & 

Humphrey, 1999( .-�����==���   � cS�==� -==�� ��
:�I5��� )*�+ �?���  ����� 2�4��  ��+ 1���	 .H�M

 :�$5?� �6�$7�	  *�)  8=�/�	Mahmoodi, 2007; 

Bibi & Ali, 2013(.  

                                                 
1. Shannon- Winner 
2. Simpson  
3. Numerical indices 
4. Parametric indices 

  :�I5=��� `=��E+ � R�8�+     �=��r+ � �=���� 2�=4
 1��==�	 �/*==	���  �==s��� 2����==>�==6�$7  .==� :8==�

�/*[? :�0  ��/��/� 2�4-�	�   � ����=% �2����^> 2�4
 1��==�	 .==> �==?� :8==� `�==? :�==�,�==6�$7  :8==�

.�  2����M #�*%� �N �� t��S � .> 8��N   ����=� �=4 
 ���� 2���./*0  `?��	�/ �4�?� . �� �*=q�	   � �8=�

 1���	 2���/��6�$7    #�M�=J	 � ��=^5/� ��[	� �:8�
./*0  u��A/� U�/ � L4�> �4./*0   L���=O� �4 �=	   8=���

)Lomolino, 2000( .-�����==��� X�8==7� �  1��==�	
�6�$7   v8=4 �� :�;< 8��� :8�  P=�3��   �=�j/ �X�8=7�

 )*==�+ W==$7.==/*0   �==� l5==��?*>� �� �==6�$7 �==� 2�
./*0  2�4�5	���  .� ��O .� �q��	 � :Y�� 2�4 2���?

     #8=	��� 2�=A� � �=4�5	���  -=�� ���4� � -�	��?
./*0  .M*+ �4�> . �R[� �:��8/� PM�  �=� w��+�� � ���/�

  �1��=�	 ���? R=�[	     2��*=	 �� 2��F= ���[+ � �*=�
 � .> �?�x��       �*=	 8=��� 1��=�	 D�=E5/� � 2�=��

 ��0 ���T .M*+)Brooks et al., 2006( .  
  P=��j/   � �*==+�� C==	 �=?*+ .==> :�=��M ���==�O��rM

 d�==? � �*==�H��1967  8==� .==G���)MacArthur & 

Wilson, 1967(   :���=	�  �=7��� � y��=     1��=�	 � �=4
�6�$7  :�$5?� :8� �=	  *=� )Soulé & Simberloff, 

1986; Lomolino, 2000; Chape et al., 2005( .
    :��=O� .=AB�	 C=� ��?� �� .a�4 .��j/ -�� i�?���

*��  �8�+./*0     u��=A/� d�=�57� � L���=O� �4 .=/*0   �=4
 L4�>�	 8��� . �8�+./*0  .AB�	 C� � �4 P\�5/  d�=�+

 ���A5?� U�/ -��./*0     u��=A/� � 8=�8M 2�=4 .=/*0   2�=4
�?� .AB�	 ->�? .   ��=[	� �*=q�	 � Ca*> 1���	 �

 ���A5?� � ��^5/�./*0   .=� 8=�8M 2�4  R=�3    �=/�*	 *=M�
 L4�>�	  u��A/� U�/ � 8���./*0      ��=?� L4�=> �=� �=4

���O� .AB�	 L �=	  8=��� . -�����=���   1��=�	 z��=�   � �=+
 1���	 �7����6�$7 8/�� ���/ ���	 :8��   �� .=>��a

   �=$�	 R=	�*< �@� � 8/���*S�� 2�5^�� �4�I5��� )*�+
 R_	���  .� )*�+ -5O� �? �� � 2��	N  PB=?��  L=/��
 �/{ �5^�� ��I5$�N ��@Z+  z��� 1���	 � �B��	 2�4

 �==?� �==5�>)Rivard et al. 2000; Kadmon & 

Allouche, 2007; Hortal et al., 2009(.   
 R[����$7 PAB�	  .� 8��� ��/ :8�./*0   8=��� 2�

      RT�8=7 .=� t��=S ��=�	 �=� i��+ � .AB�	 ��	 .>
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  � �M��=S R	�*< ��@Z+ � 8?�� �I5$=�N    �=/���� 2�=4
 .AB�	)��3��O   �/�=�/� 2�=4 (�>    -=[�	 ��8=A	 -��=5

8��� ..���7�       .=> �=?� t��=S ��=�	 �=� .AB�	 ��	
.�  .�?��	 �7��	 .� ���	 ���/ #�*% �=	  *=� .

   8�=��*S �*=/ � �� ��@Z+ Kk*��	 .���7 � 8�8=�   �=+
 � �?� �.\�5/�   �=>�	 �=� .���7 � R%�7 l�HT��S

�?� #��$5	 :�I5��� C� .Kk*��	  .���7C^S   � �=+
o�0   �=>�	 �� �+      `=�+�+ -�8=� � �=?� :�I5=��� C=�

 8�8  �B��	�	   .=> 8�N .=/*0      .=� ��=T 2�=�� 2�=4
8�5��/ �N � ���� . �@�.���   � �=�/ ���*S  P�=��7

  �=?� �+�=�� :�I5��� C� .    .�=��7 L���=O� �=�  ��@Z=+
 ��j/ �/��/� R	�*<:�M  ��[� � �4��,   L���=O� �/*/�T

�	  8���)Yahner, 1988(.   
      1��==�	 R[==� � �7�==�	 �==��4� *==M� �==�

�6�$7  )*�+ �� :8�./*0 2� �*�> �+   �>8=/� #��3�B	
 -�� �.��	� �?� .5O�0 o�\/� ����� � .+Z ��@ � :��8/�
 R[�.[3  � ��08/�  )*�+� ��, �� �HI�M 2�4AB�	P 

�6�$7  8=�
   g>�=>)Khaliladadi et al., 2012(  �
 2��, �� y��  R[� � :��8/� �@�./*0  � 2�y��    2�=4

J$%� 2�J� ��)Hemami & Zaeri, 2011(  � ��^/
 2��, -�� ��_	 �I5���4 �*	 � �4 � .>./*0  2�

��8/� �
   2�=�, �� .���7 �@� �$�	 �I5���4 � .AB�	
.==/*0 �� *==M� 2� .  l>��==+ � )*==�+ �==� .�==��7 �==@�

 � ��08/� RI�M   � ��=^/ � 8� .�3�B	 ��0�0 2�4
     `=�>�+ .�=��7 L���=O� �=� .> =�	�MP   �=��r+ :8=/�  

�	  � 8�>./*0    :�I5=��� .=� .5=���� 2�4    �=/�� 2�=4
 L4�>�	  8����)Varasteh et al., 2011(. 

�==�	 �==� 8==�7���*� � .==�*H�IJ> ��5==?� �716264 
K;	�> ���	��? ���	 �5	*H�>    �=$+�	 K�5�=�/ � �/�5�4*>

 �?�   �=?� :8=� �=T�� ����� ���, D*�M � .> .  �8=7
C�   2��*�4�=/ �� ��5=?� �7��	 �� o*?    :� R�[=^+ �=4

� �?�80   �=+�	 � RI�M �N �7��	 8%�  �=?� .  -=��
  .=� ��5?� B=?��P    �4�I5=��� )*=�+ l=>    2�=�, �� �=�j/

.==/*0  2��I�==^a2� �==?� ���*==S�� . L==�==AB�	P 
�==6�$7  .==> �==?� :8==� X�8==7� ��5==?� -==�� � :8==�

./*0        ���=T �/*/�=T �=6�$7 �*=	 �� *=M*	 8=�5	 2�4
�	 84 .�� *M� ��, � )*�+ ./*0  �=�� 2�  �=+  �*=�>   )*=�+

./*0  1���	 ��08/�  2��6�$7  :8��?� :8^/ .�3�B	.   

  �==/����O � )*==�+ �==?�����08==/�   #�==�3�B	 �
o*� :Y�� ���4� �� �?��� � �?� ���*S�� 2�  #�<;��
.��  � ��	�P �6�$7  ��08=/�  ��   l4��=O �� �=	  8=�> .

 ���s� ������� 2��� Kk*��	l5��?*>�    #��=��r+ � �=4
�N �5��� )*�+  �4 ���S�� cS��  )*�+ 2�4  :�$5=?�

�	 *� .2��� d�_	 ���r+ ��8/�
  �=���M    � �=��r+ �=�
 2��,./*0  2�.AB�	 C� �� �	 ��*+ �?��� � `��E+ 

�:�I5��� .�  ��> �O�0.   ���=?��� �.�3�B	 -�� �� v84
 � ��08/�  �*O =���A	P    )*=�+ � �=�, .=/*0   1��=�	 2�

�6�$7 8�
       -�=� .=B��� �=?��� -�=�|�4 � ��5=?�
   1��=�	 R[=� � :��8/� �=6�$7      )*=�+ � �=�, �=� :8=�

./*0 �?� 2� .cS�� -�� �� :�$5?� v84  ��4  �8�=?�
}�> .� 87�� �5�2���   �3*J=? =���A	P  �=���M   � �=4

l5��?*>� �?�4 .�� -�� :�� �	   �	�=0 ��*=+  8=�$	 � 

2�5?�� �6�$7 ./*0 � �4 :�I5��� �N  �=4  �=���� .  �=�
 .=�3�B	 1���	 �56�$7 ���T*	 .� .M*+  :8=�   ~��=5/

�	 �?��� -��   2���=? �5J� ����8	 2�5?�� � 8/�*+
+ �� �6�$7 � -�	��? ��5?� �5��� )*� .=�*H�IJ>  �

8��� LE���@ 8�7���*�.  

2 .D	� 	 ;��� 
E  

1.2. F./�� �<G
/� 0�� 

2���  L4�Y=  -�� o�\/�   L=� =AB�	P  �=6�$7  8=�
 
 ��5?�.�*H�IJ>    D�=E5/� 8=�7���*� � =� 8) R[=�1 .(

 �*>F	 1���	2���   � R[=� �7�=�	   #��=$5	  8=/�  �
�	  ��*+B���P � � .AB�	 �7��	 �5	���  �  .�=��7 �@

 2��, �� ��./*0  �=> ������� 2� .  .=�3�B	 1��=�	  :8=� 
 R	��AB�	P �6�$7 8�
   ��=/ =AB�	P  �=6�$7  8=�
 

 �U�? � ��VSAB�	P �6�$7 8�
  ��T�� 2�/AB�	P 
 �=6�$7  8=�
   �-�	�=S =AB�	P  �=6�$7  8=�
  � R==�

AB�	P �6�$7 8�
 C3*? Q�+  8�5�4   .=	�� � .=>
 �O��	 ��q5S� .� 1���	 -���	 8/*�.   

AB�	P �6�$7 8�
  ��?� �� �/93660  � ��5[4
 ��5?� d���.�*H�IJ>    � �=?� :8=� �T�� 8�7���*� �

 �� ���==T ��J$==%� ��5==?� D*==�M � �N �� �==^E�� 
.AB�	   �=� �/�5�4*> 2� .=HT    �8=�H� ���=4 :��*=�   2�=4
l�j<� :�  � �4�� � 1��< 2�4.�^a  8�5	 2�4 .>

 �==� �4�I5==��� )*==�+l==> ==�j/� � :�I5==���.==/*0  2�==4
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 28�5	.� �	 ���� �� .AB�	P �6�$7  8=�
   �=HI�M
  d�=�	 �5�?� �� ��5?� �>�	 � �T�� 2�/28792 

�� ���T ��5[4 ..AB�	 K;	�> 2�  �� R[^5	 ��/�5�4*>
  ��=$+�	 RHT �#�<�$+�� :��*=�    � l�=j< 2�=4:�   2�=4

 � 1��<.�^a 8�5	 2�4 �?� .:�     -=�� DN�=  2�=4
B�	 � .A+Z -�	 DN./�S��   ��=^� �*=a ��J	 2�4� 

�J	 LA/� 8/�� .AB�	P �6�$7 8�
   U�=? � �=�VS 
 ��*7
   � .=�*H�IJ> ������|0 ��5?�J� �6�$�5?�

  �� ���=T ��5=?�*S ��5?� � ��J�J� .   -=�� �7�=�	
 .AB�	32332  � ��5[4.AB�	    �2�*4�=	 .=�+ �?� 2�

 ��/�5�4*>:�E% � .> 2� �8�	
 ��	�0  ��5=?� 2�
�?� �T�� . =AB�	P  �=6�$7  8=�
     �=� -�	�=S �=HI�M

 d��	 ��?�25586     � d��=� �H=s � �=T�� ��5[4
  �J==� �T�==� d��==��     ��5==?�J� �==>�	 ��8==��0

 ����==�|0�==?� ..==AB�	  �/�5==�4*> K�==�3�, �==?� 2�
 � #�<�$+�� �� R[^5	:�E%  � �E? 2�4`�%   �*=��3�

:�� 2���  � 8�5	 2�4l^a  ��8=/�   =�� 2�=4  �=�J	 ���
�?� .   � �=HI�M l5=��?*>� -�� =AB�	P   2��=�	�0

�� ���==T ��5==?� . �N �==$+�	 R==HT ��5==�	� R==qO �
�?� v�� �� :8��*  .AB�	P �6�$7 8�
  R� �HI�M

    �==>�	 ��8==��0� �==��, d��==� � d��==� �H==s �
�����|0 ��5?�J� �?� . �*|�4 .AB�	 -�� =AB�	P 

�6�$7 8�
  ��5=?� 2���	�0 LE� � -�	�S  �=T�� 
:8� �?� .  .=AB�	 -�� ��?�10374   �=?� ��=5[4 .

.AB�	   #�=<�$+�� �� R[^5	 ��/�5�4*> K����A+ �?� 2�
� :�  � 1��< 2�4:�E%   � �E=? 2�4 ̀ �=%  �*=��3� .

    �@*=> �=/�E	 8=? �� �^E� .� �N ���, �Hs 2�J5/�
 �8�	 �=	   � *=� .�=^a   2�=4 2�=�� �� . =AB�	P 
�6�$7  8=�
     � C3*=? Q=�+ �=HI�M�/ =�7P   �=��,

 �� ���=T �V�J� C[�3 LE� � ��5?� .   -=�� ��=?�
 .==AB�	2428  ��==5[4�==?� ..==AB�	  K;	�==> �==?� 2�

� 8�H� #�<�$+�� �� ��/�5�4*> :�E%  2�4 ̀ �=%   �*=��3�
 R�[^+� :8 .> �?�:�    � 8=�5	 2�=4 .�=^a   2�=4

 �==5��4� �G�==7�� .��  -==�� �� �==6�$7 R==�k .==H�M
.AB�	� 7 � ��/ �S� *M�  -�=��� �*a �5��4� �G�

�?�   � .=> =<*�\	P     b��� .=AB�	 �4�=�0 L=�* 
 �==%�S��  �==4 �==j/ �:8==����  `==HM *==S .==� �� 2�

�	 �> 8)DOE, 2006(.  

 1���	 �=6�$7  8=�
  :8=����     R=	�*< ��=�3 .=�
 �B��	��  �4�I5��� 2�4�5	���  .H�M) R_	��+  2�4

� �4��0 L�*  ��5S�? ��4��0 L�* .(.. �O��0* *+ �
)� )�$+�� �`�� (... #��$+ �I�8[� �� ���HT� ��8/�  .>

 2��, � )*�+ �� R	�*< -��4./*0  ��F0��@Z+ 1���	 2�
�?� ) 8�/�	Fakhimi et al., 2011; Karimzadeh et 

al., 2012( ..�  � ��?� i��A	 R�3#��$+  2���� 2�4
 .�3�B	 .3�A	 -�� � .|/N �1���	 -��8� ��@Z+  2��F 

 2��, � )*�+ .=/*0      �5	���=  � �=j/ �� 1��=�	 -=�� 2�
��8/� � R[�
     � �5���8=	 ��=�3 .=� .> �?� .AB�	

��	 ����8	 � X�87�   �=�0 ���=T .=M*+ �*	 8��� 1� .
     �H	�=< ��=�	 .=� �7�=�	 ���/ -�=��+   � :8=��>

 �*�7./*0  2��, � :8/�  2�4./*0    �=?� ��08=/�  2�
)Helzer & Jelinski, 1999(.  

   )*=�+ � �=�, �� �@�	 2�4�*5>�O ���4� .=/*0  � 2�
i��A	     �=?� #��=$5	 �=H5E	 2�4)Mühlner et al., 

2010( . #��3�B	o�\/�  ��^/ :8��	     L=�*  .=> 8=4
  � w�==�+�� � z��==� i�==�A	 � R[==� � :��8==/� �-�==	�
 �� ���4� �S i��A	 � :�I5��� �[���O �I5?*� 
  �*5>�==O �==��4� �� .==AB�	 C==� ��==?� L���==O� �==� �

 .5?�> :�I5��� �I5?*� �	  *�)Martensen et al., 

2008( .�� :�;< 5/� ���/�*+ � ./*0 )*/ -���N ��^   � �=4
  �=� -�	��? i��A	  P=M�    �I5=?*�  �*5>�=O �=��4�

  �==?� ��F==0��@Z+)Bailey et al,. 2010( . �*==	 �
./*0      #�M�=J	 � ����=  ���=/�*+ .=> ��08/�  ��j/ ���4

  � 2��5S�=? �I5?*�  �� L�� 2�[H�< w��+�� �8/��
 �� �==��4� -�	��==? i�==�A	)Shanahan et al., 

2011(.  

2.2 .�
����� ��

�� 	 D�
&� 

���$7 1���	 .�3�B	 
8� :8�     ��5=���+ � ��=J� R=qO �
 d�?1388 ./*0 `�>�+ �j/ �� 0 �/����O � 2�./*  �?��� �4

8� .  � -�=��� �� :�$5=?� �� ��08/�  ���?���   � ��=^a
 D�==5>���==�� ��08==/�  �����==% 2�==��4�� )Mansoori, 

2010( 8� o�\/� .    ��=? �*>F=	 1��=�	 ��?� .� .M*+ ��
��+ .� .AB�	 �4 .> 8�     � *=� l�=�A+ �4�I5=��� 2�4
.� �4�I5��� ��+ �4 �  �[=�/��+ �O�q+ �*�    .=� ���=4

 u�==<40 )20 v�==� � �� �==5	 ( d*==� �250  � �==5	
./*0 �8�+ � �A5�	 .AB�	       �=4 ��=O� �8=�+ � :8=/�  2�=4
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 8� ��@ � cE^	 ./*0(Hostetler & Main, 2011).   �=�
� ==3*A	 � -5O�==0 �==j/P   d�==�57� � �==�3��O t�� ��==	�

84�^	
  ��08=/�  �  2���=��?     �� R=�T �>8=/� �� ��08=/� 
  ��08=/�  ��3��O .> )*H� �� g  �+�<�? �+ 8���*S )*H�

 84�=^	 d��57� -��|�4 �
 �N   �_>�8=7 � �=4   �=?� � �
  � 8<�=�	 2*M ����� *=�/     8�8=� �=� b�� � �08=/���

�==O�0 #�*==% )Bibby et al., 2000; Kilgo et al., 

2002( .    ��=�[� 1��=�	 P=�4 � b;+ 8� ��? .[��� ��
./*0 2��, �8��� :84�^	 2�     ��=M b�� �� :�$5=?� �=� :8�

8==� -==I�4 ��==/ .:� -==I�4 �� g==  �==4  �==j/ �� �8==�
d�	�/   � �/*�=?�0� �BS PB��� *M� � �/����O ���*+ �*�
:�  8/8� ������� 8/�� �� t��S 2�4)Cook, 1979(.  

  
45� 1. A2%B  ��>+�$�&:�;<=  �0�.���&�  /��� �	,�-. 0�� $�C�3� D0� �6 	�+� �  

 * 8>p�q5S� 	 �4 .� .5O�� .AB���  i�?� 
���� -��SN � 1���	.G��� P^A/  ���	 �6�$7 ��	��? 2*? �� :8�
 �6�$7 ��+ 1���	 2��� �����?�.   

3.2.  )! 9� 	 ��IJ�0;�; 
E 

 2��, 2��?��8/�5?� � .�?��	 2���./*0   ��08=/�  2�
��M b�� ��  `3�T � � ��/3��	P 1 8� .5O�0 :�J�.   

)1(  ( )
i

s

n
i

N N

nˆE S
N

n
=

 −  
  

  = −
  
  
   

∑
1

1  

 �N � .>( )E Sn
⌢

 ./*0 �8�+  � ��j5/� �*	 2�4/*�/P 

 �� �O�q+ n  �O)./*0 2��,  2���8/�5?� :8�(�S   �8=�+
./*0 ./*�/ 2�487�� R> � *M*	 2�4 �2��0 Ni  �8�+

/*0 ��O�P i � ./*�/ 2�487��  �2��0N  ��O� R> �8�+
�48==7�� � *==M*	.==/*�/ 2  � 2�==�0n ��8==/� 
==/*�/P 

D�E5/�  2��� :8���8/�5?�  �?� 2��?)Krebs, 1999( .  
./*0 )*�+    */�=� cS�=� �� :�$5=?� �� 2�� =   �=���

)Shannon & Wiener, 1949(   d��8=5	 .=>   :�� -��=+
 2���:��8/�  )*�+ 2��0�?�   �� :�$5=?� �� � =3��	P 2 

8� .�?��	.   
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 .3��	 -�� �H'   �*/�=� )*=�+ cS�� =  �=��� �S 
./*�/ � ./*0 �8�+ � Pi    �8=�+ ��=�/ =/*0P i   .=� o�

 R> �8�+./*0 �4�?.  
.�  -�� w��+�� �?��� �*j�	Y���0   �=� � .AB�	 2�4

 )*�+ � �8�+./*0  2�4  :84�=^	 
8=/�     � ��=�	 �:8=�
 �7��	 PAB�	    �� :�$5=?� �=� �*>F=	 1���	 �� C� �4

.^A/  �� *=M*	 2�4    2�� � .=AB�	 �=4 l=4    �=� 2��F=0
  ����=q+ :��*4�=	  � 2�Google Earth   8=� .�=?��	 .

 .=� �7��	 .� ���	 ���/  P=3��	    ���=�	 �� �=qS��
 2��F ��@Z+ �/*	���  ���	 �� .AB�	)  .�=��7 �=@� ( �

8� .5O�0 �j/ .     )*=�+ � �=�, ��=�	 w�=�+�� �?��� 2���
.==/*0 � ��08==/�  2� �==[���O 2�==4�5	���  ) � �7�==�	
R[� (.AB�	     8=� :�$5=?� :�=? �=BS �*�?�0� �� .
d�	�/ :� �*�  �4   �� :�$5=?� �=�  �*=	�N  v��0*=�H> -  

v*/���==?�1  �*==	�N==� 8*==M� -�==�|�4 �  �==�*==�/ 
:�  �� :�$5?� �� 8/�� �� t��S 2�4H%�OP :� y*>   �=4

 �?���8� )Cook, 1979( .� ��4
    28=/�� �� t��=S
    .=/*0 2�=�, ��=�	 �*�=?�0� �*	�N �   �7�=�	 � 2�

.AB�	  ./*0 )*�+ -��|�4 �  � ��08/�  2�R[�  .AB�	
���8/ *M� . PB��� 2��, -��./*0  2� -=I�4    �=� :8=�

 R�H�+ �� :�$5?� �� �7��	 .� ���	 ���/ � �7��	
8� .�?��	 �4��r5	 -�� �I5���4.  

3 .K�
%�  

� *�\	  �8=�+ �)1893    :8=/�  .=�BT   .=� 1=H�5	52 
 � ./*0 -�� 1���	� :84�^	  � .> 8� ��@d�8M 1 

�?� :8� :��N . ��08/�  -��5^�� ���=?���   � :8=�
�	BAP  �/)46  .=/*0 (    .=/*0 �8=�+ -��=5�> � 8=/� 
 

:84�^	  �� :8�AB�	P �6�$7 8�
    C3*=? Q=�+)18 
./*0 (�?� :*� ) R[=� 2 .( -�=�|�4   2�=�,0 .=/*  2�

-I�4   -�=� �*>F	 1���	 � :8�61/45  �2/18   .=�
8	N �?.   

  
45� 2.  1��*$%&' G H I�� �� D��->+� �� J;�K 1�  /��� ���%	,�-. 0��  ��>+�$�&:�;<=  �0�.���&�   

  )*�+./*0   .=�3�B	 1��=�	 2�  :8=�    �� :�$5=?� �=�
�*/�� cS�� = 8� .�?��	 ���� .   �=j/ �*=	 cS��

 �==AB�	P  -��5==^�� �==/)08/2 ( � �==AB�	P  Q==�+
 ��8A	 -��5�> C3*?)29/1 ( *�)R[� 3.( 

�?��� 1���	 �7��	 -�� �I5���4 �?��� :8� 

                                                 
1. Kolmogorov Smirnov 

 .==/*0 2�==�, �==� 2� )648/0=R2 �001/0=p ( )*==�+ �
./*0 2� )548/0= R2 �001/0=p( ��	 � ��_	� *� ��

+ �Z./*0 2��, �� .���7 ��@ 2�)57/0=R2 �002/0=p( 
==�+ �.==/*0 )*  *==� �==$�	 2�)65/0= R2 �001/0=p( 

)R[�4(.  
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L�0H 1. $%&'  1�K0%�!� D0K�A� /��� �� M� �K �� D0�  

D0%�! N�% �%� 1�%� �O�� P�+ �  �QR J���R 4�� MC&+ S�) 
 :��? d�Aegypius monachus  *  *   * 

d�Gyps fulvus  * * * * * * 
 ��4Gypaetus barbatus * *     

? 8�$? �A�Circus macrourus * *     
 �4�� D�A<Aquila heliaca *  *   * 
��;� D�A< A. chrysaetos  * * * * * * 

z��� ��83�S D�A< A. clanga  *     
 D�A<��	 �*S Circaetu gallicus  *     
 P\�3 Ca*>Falco naumanni *  *  *  
.\�3 F. tinnunculus * * * *  * 

-�4�� F. peregrinus * * * * * * 
 ���k��F. cherrug *      
 2���F. pelegrinoides * * *    
 �T�TAccipiter nisus * * * *  * 

 Ca*> 8rMAthene noctua * *     
 *J�+Ammoperdix griseogularis * * * * *  

 2� C�>Tetraogallus caspius * *     
 C�>Alectoris chukar * * * * * * 
t�� Francolinus francolinus   *    

�-�a�8H Coturnix Coturnix * *  * *  
 �	8�0�>*>Pterocles coronatus *      

�3*��	 2��T Streptopelia turtur * * * * *  
�HI�M �+*�> Columba palumbus  * * * * * * 

��T ��? Coracias garrulus * *  * * * 
�*�/� �*S� Merops apiaster * *  * * * 

8484 Upupa epops * * * * * * 
2�*? D*>�� Dendrocopos medius *      

o 1H�� C/���M Motacila alba * *     
��? Sturnus vulgaris  * * * *  

 1H�� �;>Corvus corone * * * * * * 
�,�� Pica pica * * * * * * 
U�a C��� z��� Parus major *      
U�a ��*H� �^  C��� Remiz penduline   *    

��83�S ��0 gI	 Muscicapa striata  *      
Q�?  8�$? �/�^�  l^aLanius nubicus * *     

 8�$?���� :*�%Prunella ocularis *      
 R�H� Luscinia megarhynchos * * * * *  

./*0  2�C|[a Oenanthe sp.  *      
�	�S R�H� Pycnonotus leucogenys    * *  

z��� �3*>��> Sitta tephronata *      
 2�5a oCercotrichas galactotes *      

�I/�S C^\�0 Passer domesticus * * * * * * 
 C^\�0�4*> Petronia petronia  * *     

 ��*H0 C^\�0P.xanthocollis * *     
Ca*> C�? Phylloscopus neglectus *      

 
�J? ��;�Carduelis carduelis * * * * * * 
 
�J? �>�SRhodospiza obsoleta * *     
.H|Ha Hirundo rustica * * *  * * 

 .<��	 :�  :��Emberiza calandra *      
2�5�>�S�? :�  :�� E. buchanani *      

./*0 y��[a 2� Melanocorypha sp. *  * *  * 

./*0 C�? 2� Sylvia sp. * * * * *  
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45� 3. $%&' (&�) UR�� �&%�� 1�  V$�C�3� /��� �� ���� D0�  

 
45� 4. $%&' 1��* � $23�� 	.�
� J�� �;>
��K 1� )XC�($%&' (&�) � $23�� 	.�
� �  1�)Z(� $%&' 1��* � $���. �8�  1�)[( �8� �

$%&' (&�) � $���.  1�)�(   

4 .� 	 M9�J!%� ��!�  

    1��=�	 ��08=/�  .=�3�B	 -�� � �=6�$7  8=�
   ��5=?�
 � .==�*H�IJ>8==�7���*� b���==0 � .==�3�B	 8==� . �8==�+

./*0  2�4:84�^	 :8� 52     �8=�+ -��5=^�� .=> *� ./*0
 � ./*0AB�	P  � ./*0 �8�+ -��5�> � �/AB�	P   Q=�+

8� ��@ C3*? . �� 2����� .=/*0   2�=4 :84�=^	   � :8=�
1���	 �6�$7 8�
  ��5?�i�?���  ���=�� �HS� #���A	 

)# 8��  �	
  3 �*/�T  8�% � ��[�( ����7  :8=�   8�5=�4
 � .>.5?��   �;[=� -�4�� R	�� ��08/�  �H5E	 2�4

)D�A< g>�> ��4  ��4-�4�� �4 �T�T � �4( �  P5=?��  ��=�>�	
)2� C�> ( ���T�	 8/��0 .  �B=? � -�=�    �8=�+ �=HH�3�
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./*0  2�48/� 
 8�8J+   ���=�� � :8�21  .=/*0  �=?� . �
 -��./*0  ���?��� .�3�B	 -�� � .> ���4:8�  8=/�   ��=Ja
==/*08==/�  . � :�
 `�==?N  ��F== )VU(   8==/�� ���==T

)d�8==M 2 ()IUCN 2012( . � P==/*0 ��08==/�  �� �==I�
 :��? d� R	�� .AB�	)Aegypius monachus (  �A�=? �

 8�$?)Circus macrourus ( � 
�    8=�8J+ .=� C=��/
)NT ( ���==T 8==/��  ��==^/ �� �==���M �==^4�> 8==/�� �

�	  8=�4 . 2� C=�> )Tetraogallus caspius (  �=�4 �
)Gypaetus barbatus ( �I� ��./*0   2�=4 �=���7  8=�
 

��N ����M .> 8�5�4 ��5?   �=4    �=� �=H5E	 1��=�	 �
       �=?� L4�=> .=� �� :�I5=��� `=��E+ 8=/�� .� .M*+ �

 ����M�����  � l>:8�>��  �N �� 2�  l^a .� �4�	   �*=S
�	�  �	�T �?�JO � �/�JM./*0  2�48�8J+  :8� .=�   R=�3

�8�	
 ��rM ��?�O L�>��  ���� � 
�  �=/��I/ RT�87
)LC ( ==� :� ���==T�==?� :8 .   ��08==/�  �� .==> �==�4

����7 �?� ����� ��/ � :8� �  �*q+�	   � 8=�  P=AB�	
�?� :8� u�A�	 �/�  ���O �� PAB�	   �T�=� 2�=/ � �/

8� :84�^	.   

L�0H 2 . ��'0%�! 	+�<\0�0<) $�C�3� /��� �� D0� D0� �6 	���H 0%�� �  �K��  �%�<H  ��O 	+�<\ ]�+�)IUCN 2012(  

�+��\ N�%  ���:^ _+  	,�-. D��  	���H 0%��  

z��� ��83�S D�A< Aquila clanga VU  L4�> d�7 � 

�4�� D�A< A. heliaca VU  L4�> d�7 � 

���k�� Falco cherrug VU L4�> d�7 �  

\�3P Ca*> F. naumanni VU L4�> d�7 �  

��4  Gypaetus barbatus LC L4�> d�7 �  

2� C�>  Tetraogallus caspius LC L4�> d�7 �  

:��? d�  Aegypius monachus NT L4�> d�7 �  

8�$? �A�?  Circus macrourus NT L4�> d�7 �  

  

 �?��� �� R%�7 ~��5/+Z��@    .=/*0 2�=�, 2��F=   2�
     1��==�	 R[==� � �7�==�	 2�==4�5	���  �� ��08==/� 

�6�$7 8�
   2��F= ��@Z+ -�� .> � ��^/ .�3�B	 �*	
�  �7��	 p*qS�	ABP    R[=� �=� w��+�� � � ��_	

�?� �$�	. y��  �  ��J$%� 2�J� 2�4)Hemami & 

Zaeri, 2011(  �==6�$7 P==AB�	 � �   g>�==> 
8==�
)Khaliladadi et al., 2012(     2�=�, �=�_	 �I5=���4

./*0 2�  �/���8
 .AB�	  �� .���7 �@� �$�	 �I5���4 �
 2��,./*0 8/� ��^/ �� 2� .  ���I=^4�Y    8=/� ��=^/

 .>./*0 2��,  ��08/�  2�.�  �*���	�    .=� .=M*+ �� 2��
 ./ � .AB�	 �7��	��  i�?�M�P     �08=�|�  �=� ���=/�

 R��T -�	��? 2���?L�   �?� ����)Watson et al., 
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