
 ��� �����	 
 ���
� �
������� ����� �� ������	 ����� ����� �� !nn

?4�� ��	
� �I���	
���9�:���$5�����
� � J�.	�	������K�:
���C�,
�
��,)C-�� � �
>�L����F "�#�	"�$M�	

��
Nm$�-0E; (�: ��G-7$+�/N, P2�; �$G�%6-0E; 
 �=�  �O+2��4$��*

���� �����	� :�/N/���������� ���� :��/�/����

&'�!�
GW� p-�($��! �=�> R"LW� � cbU��(-2���A�! [���) [Q��I �/�&4<� /( A�/$�2 � 5&

=���"A����\&Gz%� ��;! � ��g( ��4D9� ��'$� �2�!�KB��!!.� c��9(�*��"�� /�zG�"

$� C�<2� .!(� B-K�S ��>�6� ��� � .��%�$�� ��5!� A���! .H& o/*+��S&B��� �/�&  ���/�

2( B��D'$� A�0�$� B- .���+;���S&GW�(L� R /(;  /LW� ��/VH 2" �/$� K   � B���/� ������-/2�

��'$ ��$�%0���& .\ -2��! ��'$� � ��'$�40.! ��*/0�$ ���&���     ./2�*2 ���/%) ./! �/D2

 v� '2� B-0'	�F ���7 .H>�6� ���� �.�-2 .�'2��F :�.��&� .! ��!�� ��-/W� � o2���� �/�&

��+�"� )�/*'+� � ! ��4i �� ��I"J /V%��	" ��/6'7� K&J ,�/�" ��/42 K&J 2�2�/7"K�2 /(5

L*)(��"%	 K"��+� �"��� �!�;�=�T� #((�,�� c����-%!& -2-/0 . ��/!& / L�( �B��� �/� A�

LW� ���(L��) ["�'2 � -0 B��D'$��.\ ��� ���2 :K@�*<� ��  )�/*'+� [/���)"J /V%��	" K

��6'7�& K -/H,��&  � ./)�5�2 /(  [/���) 5 ��/42&fN�/fy ��� -/9�� /�  -/2���A�! [/���) �2�Q

��I��&4<�(A�$�2 � 5&=���"H� ��((� Z"-%%\  .

*.!���(��'$� K#�A����� C�L) B�V�2�� ��&HI o!�%� �(�"�2 E��F�F�    � ��/6'7� Q-]/�2�� ��'/$� � M�P^� Q-%^
A����\ ;�$��& ���4� B�V�2��)khkalan@ut.ac.ir(0�� _�%0��� E��� -�  A���/�� �A�/�S � :&  B�V/�2��

GW� � C�L) ->�� ��AS(�'$�� ;�$�� -0�� _�%0��\ � Ec�G"����4� B�V�2��.



y�� M�$ K.�$�� � �'$�� .��%L6	�8 B��*0 K���-H) Z(^W�bh K&�'2b\ [(Lg KB��A�…

�,$�3-
0�4 :O-�-)7�
�8,2 /B�X��Tu7��2O-�-) /0
B+BO-�- =) /� 
 ��:$  lb/���
)�De�
 /( ��%� -)����-.(

***

(��)�
�A(2 -%2�� Z(��& A� vS � ��\34����,�� [���) Z( A���/�\ cw�6W� -& �/$� .

F-%���� K�=�> M�> �� ���".�z7 �2 � ���! .�z7(^! #$�%'��2 QA�-2� 5(��&=��� A�"

A�����&�bU�� � [d�^� A�¢"   ����/�� ./� �/$�&  ��/4+ }/L' �  ./L*+ �S A� �

'>"������&�(2 .'	��(.+��� �S �! 5+ o2��� A� � -2�-&A����� ;�$��& ./!  ��*/0

//�" ���)Kalantari and Abdollahzadeh, 2008 .(//^!( �//$� Z//0�� � �//=�� ��

Ui�//� .//�"F-//%���� �"//=���"�2�//�"//�A KvS A� B��D'//$� ��(2 KZ//(��&2�//^2�"

� ��,�� �� �Xu� [���) �V(A����� -&  �/$�)Blarel et al., 1992 .(  � �/! ��5/	� /� KZ

F-%\���"]i�\ �"�=��"A����\& �2�/�" �5/	� B�� ��� S��/\ �"�,�� /(  e/)�! � -

 2 Z'//	� �-//�//(��& �//	� �� @��A ��//\��-//�S�&//!(   Z*//= � B-//0 c�//�z7 Z

�5//	��5� ��.//! ;//%F��//\(�&2//(��&!S � vS c�//DL� K��//\//(��&2 ��//(//� �� 5" ����

)Kalantari and Abdollahzadeh, 2008; Najafi and Bakhshoodeh, 1992 .(

r2,�� C�(A����� -&;Gz%�! � ��g(2 ��4D9� ��'$� �� �2�!� /(  /^! .!�/�� 5(��& A�

C�r2��&,��(A����� -&��� �,�i �� �! �������5� .! �� � .% /�  �/$� ./+��� -:� /U"K

Ui��"��->��&B�4!����!&E ����V&KF-%����"  /=��� c�/�z7" B�/4! ����/! �� ��

K�0� ����.!.2�F�&A [9��	 .���g�! �"c��z7K[*) ��K �2�/� ��g" ��/!&A /� �

��*� Z'	� ���"=���"� �,�� �� A� � �$��ZK��B�4!����! � ���� B��+� .! ��H<�

��! ��� Z'0��F �(A ��5���&�A A�(Z �/�&   ��/g v�/h�� /�" ��/0) /$-%4�(  ���/�� Z

� ���'^V!S( KZ4���f .(���,�i Z.!�����$ A� �� B?& ��'^�A � $���y -/��� -

 K-0 .�.!��$F�A�" 2 �-0 ��g �(.! � �0� cb�S M�H2�K��SA�$& / 2( cb

 ��'^!�� �����f��!�2 �&��'^L 2 [�����& .Gz%���<2�(- .��0 .! .+�� �!�  x�/g {



W���I Q-2���A�! [���) [(L� 5(4<� &�� &A�$�2....��%L6	�'$���K.�$��M�$�8KB��*0��y�

*��> � .Gz%�(B��g C�r2 �U,��"A����� �&��('�" �! �.! ���S _�$�   B-/�S �/$�

=��� A�"���U,�� � �0� Z.! K�42S ��G( Z�"����.� �DF�(�C�-� A�B�4!����!� �� /� Z

� �r2 A� .Gz%�( /=��� [U0 � BA�-2� K��5" U,�� �/W� /(���� �&  ��/! CAw ���-2�'/$�&

A�����&2(.! K-%'^��I&g�! �� .�" A������KB�4! ����/!& /=��� A�"2 /(  c��/9 5

2*"F(�� .c��z7 .\ �$� .+�� .! CAw�A(Z$ ��  /^! ./Gz%� �z(   B-/%\��� � ��/g ��

) ��-> �� c��z7 �z$ {$�'������'�o!�� ��-> �����.�z7(� �� �(�],�� �� �

A���&���z$.Gz%�)��->�y��B�4!����! (�W���\���\  ��/!) /$-%4�(Z  ���/��

� ���'^V!S( KZ4���f .(� ��+��Z=��� �� [d�^�"Gz%�;���$�$� o2��� A� .�,�z� �"

�A ��(;%���$�.���F&��&,��(A ���� �� .��%!�"�A����\& v�^W��"��0 ./� ��i K

�����$ @�2 Z�.���F&�����g�! C5L'^� ��&�� A�=�"�    3/� �/� �/$� k�5! � .i��~]

.!%	 ��W,".! 3� �  ��/6'7� ��/W,&+�� /(. �/��  -/0�! �)Sabates-Wheeler, 2002(E

� .!� �V KZ $���$ C-)�.F���&=��� �� CAw"  /%�� ./!" ,��	 ;/���� /( A���/�\ �&

.!0(B���&'%$"     B�/4! �/! #/Lh� � 3/\ -/�S�� �!��& �/�(� �/$� Z .� A� /�Z��K  ��-/!

����$��"4<�(A�$�2 K5& ��.i��~UA�$&=���"��D'$� ��]�� KQ4!(0�� A� .%(ZwS Kc

���\5��.% �/�&,�� /( ;�/$�� K- A���/�\&'2 �� �(   ��/H4! K./< /�7��" �/=� ��( �

B�4!����!�5	� � ��� �42S B�	� ��0�� -��� 2 ��+�)Riddell and Rembold, 2000 .(

� �!�_�$� ZK �����fK����Q4<�(A�$�2 K5& ��.i��~UA�$&=���" ��'/^L 2 �/�&

 ��g �0�.!��r%�2���!S"A�$A�! K&>� �(�&�� ��'/^L 2 Z  �/� #/,�7 ��   #/,�h C�/r2

,��(A����� -&A����� ��4+ ���A�$ ��� ��'$� �� .Gz%�& �	�F ���7 ��4D9� ��'$�

L>�� .! �;$� ��+�( -)$-%4�(� ���'^V!S ����� Z( KZ4���f.(

��+� � @��0 -2�� ���&��� �L) .! ��I(� �(s(-Q U,�� C�/r2 /( /=��� �"  ./Gz%�

�-�'� cbU�� � [d�^� �! B���*�   ./! ./� KB��/! B��*�� /�� B? /�  @�/=�� Z��	 ��� -/%

A��A�!�=��� o"� �A�� �L) .!�?Q�A(U,�� �W� Z( ��*2�0 �� �/$� B- .� A� /�ZK��

����� C-) c��9 ��&W9(� �� Z [d�/^�   /0 n�/ �� � cbU/�� �(B��&h(� ,�/9�"

.!��r%���+�&��UD� � ��I Z( � ��.i��~UA�$&� /� /=��� Z"   ��/%s*� cbU/�� K



y�� M�$ K.�$�� � �'$�� .��%L6	�8 B��*0 K���-H) Z(^W�bh K&�'2b\ [(Lg KB��A�…

 .'g�%0�2�"-2���7�� A� ��� �(�2(S .� �^�B-%�&34H�  ��/! �� .'/0�F A� ��&  �/0�

 ��6'�-0 . ���?� �=�>� ��" .� �$� �S$��! .!" -/*) cbU��Q ��/+�&� /� Z

B����)�*'+� -�! ��4i #,�7 �� ��"J /V%��	" ��/6'7� K&J ,�/�" ��/42 K&J 2�2�/7"K �

L*)(��"%	 K"��+� �"�  ��/I �A���/~!  �/$�%0 �/! �"�� /( XY/� ��5( ! [/���) � B-/2���A�K

!�i��i"��!&$(�$����F&�$��;�A(���S 3���	 Z  .

������
	�N
.
� 0�

 ���2 }L' � c��,�z��"-�� .���	�-%4<� /( A�/$�2 K5& A��A�/! ��   �/W� c�/�z7 o

],��(��! ���	� �&�.i��~]�$A&=���"2 ��$S( �/^ .  �-/�'� o/2��� ��/!& />��I" �

��+�&�� Z��	�-%�(s(���� ��+� B-K .L*+ �S A� .\�"���� \ K@�/2 KBA�-2� .!(D /( � �

	��F����"��\ B��0� @��5� .2�A����\"  ��/*) {/!��� .\"   ./2�i c�-/7 � �/'4! /2A"

!(�'�&-2��� �w�*'>� K� .! �H^2� ���V���!&_�^W�-2��� .O�!"B���2�g Z]*� ��

�A �$�(Z��"�v�h���2��.'0�F A����-%%\ �	�� E�%��*�*� ���\;  � �����/�\

-����7 �r2'%$ �%��	 ����" �'/$��"� 2 Z/]*�( �/^ ��/! E&  K./2�*2 /�  B���2�/g l

�"2����A .�z7 .\ -%\ �)�� -(],�� �W� Z( ��-+� A� �S �B���2�g$�  �� .!( B- �$�

2 �*"2���-%\ .,��H� �� �S -KA��z7 .! �H^2 �$� Z]*� ��.�&��-! .\ RL���"F /(�� K

_�^>�LH7"0�! .'0�-2 ��- .O�!"2 ��A����\(� �$� Z]*� 5Y$( /*d�� c�^",�� /( -

��*'g�$ -%2����"����A ��(-+ .�z7 �� .\ -%0�! .'0�� Z /�    -/��� 2 ���/H+ �b��/\ -

-//0 .//%i(�7�� Z//(��//�"� ��//�2//�"-//����//+� .//\&L*)//(4<� c�//(A�//$�2 K5& �

�.i��~]A�$&=���"      /9 }/L' � M�]/0� ./! �/$� Z/]*�F c�� /(�� �bj/� E  �b/�

��! ��A����\ ��+��g&��2���� ��<" ���.=���� ���&6 0" �! ./\ K /� - �/$ A�&

��� � l*\ �,�����0 R.i�F� K%i(L*) Z(��"^! �$� Z]*�( �r2 A� � -0�! -%\ ��

%	"2(�=� 5�� -0�H2 � !)Binns, 1950; Clout, 1984 .(

!�<� -���0"������ A�& ���2 }L' ��"-�� �A �� ./\( /%;  C�/<2� ����/$ /��"

;2�HLI���=���"� K(�	����&*\"  [/9�> /�" ��/0)Binns, 1950; Roche, 1956; 



W���I Q-2���A�! [���) [(L� 5(4<� &�� &A�$�2....��%L6	�'$���K.�$��M�$�8KB��*0��y�

Swiss-Gov, 1950; Vanderpol, 1956 .(_�H7 ��K���A  ��/+� ���/! �!& B���/� �/�&

�.i��~]A�$&=���"5� K�.%��&w�!&L*)(��"! ��O� �( �/$� Z  B���/� ����\�-/2�A�

�34���� o2��� Z(B���� ��H�    �/$� B-/0 �/\n ��)Demetriou et al., 2012 .(�� -/%�K

L)"3h��5	���B�4!��&��=���"�.i��~U*� KB-0(';',��" ��A����\ .\ ��� ���5F

=���� �!;=���"D,� � ��g��"-%%�A K /�   /=��� ./\ -/2-G'�� ��"��g \ ��/0(D /( �

�'4!& K�����=��� �"��0��*������+ �� �&�'4!&���7.'	�F�$�.I .'H,�( ��F�2�F }

w�� [DI�)"h �(DI�)�"2(E��! ��\ �� 5 /'>" ����/� ��&2 /(  ��A���/�\ 5 ./!  c-/0

�H^2�� .!(����&�A�����F&�A(.! ��66 '� .� Z� ��\" /�Aw � -%'	�F;�G�� /^;

=���" -2��! m�'�� K��! �'$��)Heston and Kumar, 1983( .�� ���2 ��� Z�" -/��

�7�� .\(���&B��� .! ��!����&���.2 C� �4%�(s(B-  �! ./]L! K-/2�� /�   A� [/H7 �� �/42S -

��+�&$(�$���&G	��(��S(-�� 5���\ [ ..2�*2 ���&�� -/%� �� �VK   ��/I ��/D,� �

����$��"=���" C�<2� �!�$ �\�> l($�"��A��H� �"K��2�*� �! ��/+� A�& /%i( Z

L*)(��"K�A(Z��&-+�-&��  /! ��A���/�\ .\.  -/2��! B���S �/$�K   -/2��\ B���/6�

)Elder, 1962 .(��K.^2��	%i(Z��I��"�.!�L)5��.%�! K�	�F ���7 ��G'2� ���� ���!

!.��I&F-%\��� []�� .\"-0�=��� -"'>"����;����! K.� /��� B? RI�/%�,�� /( -

� ��V2�c�H\��K��%s*���+��0��)Zhou, 1999(. �����yK2��L$� �� ��A����\"

*6� �!(��! �,�� c�*&�( ��I ��H��.i��~]A�$& ��/H+�& /=���"   -/2��\ �/D,� �

)Riddell, 1996 .(��!�%!� /$��\��� KZ"  �\��/�� � �Xu/� �'/$��(�  �� ��A���/�\ � ��

*6�(3F(�& C�<2���I��&����$��" � C�h�� K�.i��~]A�$&�=��" *�� �/Pg�� /( �

�$� ..!L\ ��I"K2��A" .\8�-9���*2 .! ��],���-%F" A�8� -/9�� /�A A�(Z �/�&

L*) C�<2� R	��� �'$��(-%0�! c�K� .\ �$� �'4!�L*) Z( ��0 A�hS c�)Zhou, 1999(.

� ����,�> ZKLg�-�;�,��J�%�"K�*>�,�� �" /%	 �"J ��/+�&L*) /( �/^� �� c�� o

�"��! � -� !&����L*) R( .2�HLI��� c��Xu��$� .�S �! B�b)K%i(,��	 Z(���"�

2(��S .! A�7� �A(��*) ��]	� R"4� �(;���� ���� ��)NIRA, 1995(.



yN� M�$ K.�$�� � �'$�� .��%L6	�8 B��*0 K���-H) Z(^W�bh K&�'2b\ [(Lg KB��A�…

g�!"2 c��,�z�(! 5(B��� ��L>�� .� -2�;$�'$�" R	��� .!B�4!����! �� 3/4� �/�� Z

��+� �*^7&B������&4<�(A�$�2 � 5&=���"K�$���iL>�� .\; ./��2�!� /�5& ��

� A��� �-+ [>��� �V"$�'$� C-) c��9 �� � -%\"�$ KR	��� .!�� ��+� [/>��� "/�

B����J�%�"KA����6� Ko� � #Y�(� /=��� -"���F�� B-/0J ��/]�� �/��2 �  �/! -/���  �

)Crecente et al., 2002(K� �//�Z.//L>��*]�//([-//%%\QB���//��//�&����//$//��" �

�.i��~]$A�&=���" �$�)Alario, 1991 .( /%s*�(ZK  �� ���/� �� R/	��� (/( �A�� Z

=���"A����\&.\���=&�����! .L>�� Z&*]�(L*) [( c��.i��~] A�/$& /=���"

A����\&K�$��!�� �� -�F c��9 .L>�� Z /(�� .  A�� �/! �/4%� /�!�"7� /(  .2�D/6%� � R

�"����A���*O� �� .2w��) o(�\ Z� .� ��� ./L>�� ZK � ��/��*)(  B-/0 ��4%/� �/$�  ./�

�A �A��(�%H� �! Z&B�4!��&�� �S(( Z ��/0)Zhou, 1999 (  HI [/���) @��/2� �( /�"

-%2���A ��$�([9�> K��']� .! Zg /(5& /$�'$� K"    /^� ���/! ���/*� KvS ./!(�K �

�52�]" �� �'$�� .!��	�-%0A��(!�"�A(F ���7 �r2 -� Z /(�� . /!-���� Z /(K# /�" ���/�

L>��;�A��=��� o"�7�� �A�� #^> �! ��"�A(Z�W2 .! ��&  �/=� ./\�  R/	��� � �

�j\����0 #L+ �K  ��/\ A�hS)Roche, 1956; Bonner, 1987 .(� A��  L���/) �/V"   ./\

 �^]0 .! �w�*'>���I��&-+� -����$��"=���" �<%��"��0 K�"����   ��-/G	 ./!

A � ����42���g�$��&��! CAw&��-g ��H4!c2�$�"   ./! [/*]� B�/4! ����/! /�A �( Z

��\ B��0� .L*) ��( c�����$��"=���"2�H,S"��� .! .+�� C-) �! K��"���!& l*\

 .!�.i��~]A�$&,��	(� �/� �g�/$ � /��" �/���42&  ��A���/�\)�I A� /� R ����A�/$

� K�A��S�4^� � ��H')� ��<(=�) cb;  ��A�! c��-/g KB��/42 /�!�" � ���/%	&,�� /(-( K

Q����L9�"�.i��~]A�$&=���"�]"��! B-*) RI�%� A�&�.i��~]A�$&=���" -/�

2 ���7 �r2�	�V)Childress, 2001 .(��-W��� ����! �V&��+�&��I��&� B-/0 ��

!c-� .2 ���� ���A(��! A�&��+�&2S�4� ��-+ C�r2 ��<�],�� -( /�A �( Z /��!"  K���/F

.�   ���G'/$� C5L'/^� �/r2C �/�&�(s /(-Q����Q  /=��� ��/��"  ./�G2 [��/0 �/�& /%	" �

�*>�� �/�& 2�2�/7"���� �&  �/$�)Stanfield, 1999 .( /g�! ��" ����/�K /L)"  3/h�

 ��V2�Hj� ��A����\.! �H^2�.i��~]A�$&�A(Z��&],�� �W�(�  �/L) .! K��g



W���I Q-2���A�! [���) [(L� 5(4<� &�� &A�$�2....��%L6	�'$���K.�$��M�$�8KB��*0��y8

%���2"],�� ��(=��� �"K ��-G	�   Hj� � M�/H7 ���/� C�/r2 l /(�  ��/! B-/0&�  �/g���

����h��&0�2"=���� A�;�A(����42 ��-G	 KZ&�*>��A � B-%%\�  ��/! ����'g�/$�&

Y�(�.=���� -��&C�<2�5� � B-0� ;%w�!&��� ��<� Z��	�-%� K��*� Z� /L>�� .! [;  ��/+�

2(���<2(-)Wheeler and Lushaj, 1999 .(5��;%w�!& */$� cw��H�"    �/! #/Lh� ./\ K

��	�-%2w�I"����&!(3� �'��"��0K B-/*) �/�� �-/W� Z� ��/+� �� �& B���/� �/�&

����$��"=���".! K�$���I&    ��A���/�\ #/Lh� ./\ /�  �/$ R/	��� l� '7�/� � o"

I .! ��" ���\��	�-%2w�I" */$�"���� �& +�/�( � /�" -/%��)Childress, 2001 .(

$�'$�",�� [*]� o!�%� .! ��A����\(h -(�A A� �( Z)2(��& /\ �/42 K��B� �/�&,�� /(-&

�! K3$ K��\ -%2��b9� ��B-0K��H')� � ( /�G2" 3/4� '/$� ��(!�"    c�/G	��� @��/2� ./!

],��(�A �(� � Z( ���� ��I ��H�)Sabates-Wheeler, 2002 .(

 B-�����"��0.%��� .��&)�*'+� [d�^� A� B��'^F" /V%��	 K" ��/42 K& 2�2�/7 K" K

��6'7�&%	 K"-� � K���'"� ��( ��H���I��& ����/$ /��"4<� /( A�/$�2 � 5& /=���"

 .Lg�-��"-%%� .��!�%!����= KZ&     $ ./2�F �/� A� [/H7 ./� �/$�( �/$� ���/F& ��/!&

��I��&����$��"=���" K.!��r%��7�� KcbU�� @�%� ���(� �-/� � [d�^� K��� Z

B��[>��&O'G�"�� Z*= K((�,�� Z��-W� @�2 .! K����,�i � ����& [���) K��I

�(�B-2�!Q-2���A�! ��� .� ��I((ZL!�7 Q-%%�(���&��! �S Q�G,�!&B�4!����!  K�/$� ��

.+���0�A �� �(��! .%&-����>��I �� �'4! �"��+� �&��I��&�B-0 ��S 3���	�-.

)4� 1���H

GW�(�%H� �! �=�> R&� ��H���(�*�.! � ��� c��9�zG�" /$� C�<2� .!(B-K ;/���+

���S& [��0 �SL\(;�$�LW� ��z$ A� B���� ������-2�"2�'$� ��z$ ��"  �� ./\ ��!

GW� C�<2� ���A( R) M�$����(K  �/W2 ./!& />��I ��" � � ��/+� K(    B���/� -/2�� ��H/�

 �,�g�E-%'0����LW� ��VH 2 [��0 ���	� Z"�O)� K& �/���42& �'/$��"�  ��/$�%0��� K

��'$&��'$� � ��'$�40K\ �F�� ��$�%0��(   /$-%4� �\�/0 A� B���/� �� �(  ���/�� Z

� ���'^V!S( �/<� ���%) .! Z4&    /! A� ./� -/2��! B���/�( �/42S Z ./! K ��*/0�$ ���&K

���-2-0 v� '2� �D2 .��!&��S��F&B�����&�(2�-"K��! � .��%�$�� A�& ��S��/F&



yy� M�$ K.�$�� � �'$�� .��%L6	�8 B��*0 K���-H) Z(^W�bh K&�'2b\ [(Lg KB��A�…

c�)bI��B�����&�$�C��KA����\��'2�'%"�<'^+ �& !�'\.2��& [*) .! B��D'$�

B-�S�$�.��5!���S��F&B�����&�(2�-"K;��%�$��RGW�.'g�$      ./! ./+�� �/! ./\ ��/!

GW� p�-��(RK  /r%� �/ ! :%� ��( -/0 3 .     � ./! ��/!�� �/ ! �/! B�b/)� /F?" �/�&

�$���F�L9� � ! ��4i K��"��%�$��4� ;(.B-0 ./! K��� /(#K    cbU/�� � [d�/^� ./!

 /�!� #,�7 �� ��I )�/*'+� ��"J /V%��	" ��/6'7� K&J ,�/�" ��/42 K& 2�2�/7 �"K�2 /(5

L*)(��"%	 K"��+� �"� x�6'g���	� .��!& �A����B�����&GW� /(RK B��/�S A� �/�&

9��(D"2����	 K"� K-9�� K(V2�(KZ��� p��W2�(��! � ��&�$�%0"��,�� /�  � [d�/^� �

cbU����IK�= A��#T�((�$� B-0 B��D'$� c�� .=��T� #((^G� [9�> .\ c��( 3

�� p��W2�(� �! ��(V2�(! K�$� Z(� �V2�( R	��� ��5�$���F�5F �� ���%; �$� �r2 ����

-0�! �'*\ .i �� .\���2 K-%��! R	��� Q(�'� ���5F l� .%�$� .%s*�(ZK��!&H�(( Z

-2���A�! [���)Q�$��;��I��� A� KLW�(L��) ["	��'\�"-0 .'	�F B�4! .

�#�234� � 8


B&i)�42 �	$�)���^�&B��

$��!" .\ ��� ���2 ��y�/f� -9���$���F /�     �/42S Z/$ {/$�'� K��/� ��8/N�  KM�/$

 �42S ��� ;G!�$ {$�'�NN/�� �42S ;2w�$ -�S�� {$�'� � M�$N�/f��(L(� ��� ��/! M� .

� �r2 A�(6W� ��5( Kcb8�/������ �42S -9��&� ��-���� � 3L~(�Z� K��f/y�  -/9��

$�%0���" K��/�8 -9�� /$�%0���"  � K-/0����/8 2 -/9�� /(5����&  �/'�� ��-/�&

-2��! .�r2 A�  /6W� ;'/0�(L" KN�/��   !S ;'/0� �� ���/	� -/9�� /(��& Kf�/��  -/9��

2�Hh�!" � K8�/�f2 -9��(6W� c���H2 �b9� � �)��A ;'0� �� 5(B��� [  ;'/0� � K-2�

6W�(L"G!(�$ .! ���	� ;�.'0� ��0�� x�6'g� �� .

��	$-+<- �Nu8
 
 P.��
 P2p+F

;���<- �Nu8
)R�4+� 
)

.6 ����&���S&)�*'+� cbU�� .! ��!��"V%��	 �"  M�-/+ ���  �/$� B-/�S .

�'2 _�$��!�.! : �r2 A� KB-�S �$��$���F��F K���.��&»  �� ./! A���/�� ���9��  �/	�



W���I Q-2���A�! [���) [(L� 5(4<� &�� &A�$�2....��%L6	�'$���K.�$��M�$�8KB��*0��yf

�A(Z��[W�LH7"U,��(�«K»!�+.�+"�=���"-�!A���+�&��I« �»$�'$� �� �!�7�"

.!=���"v�h����«�H^2.!�$��F��.���,�� /��!( �'/�& .'/0�� �/$�. c�/�,�z� �-/�'�

��Z.2�F��-W���������+� B�� ��&B������&����$��"�;�$���A(ZY� ��(�-�"-%%�

.�A��S.L*+-2�:%���2"��U,��(��A(Z��A���+�&��I)Wheeler and Lushaj, 1999(E

7b);DI�)"�A .!( Z)Heston and Kumar, 1983(E2w�I"�5�� ./% �/! ���/!��	� -/%

����	���%$�U,��(�)Stanfield, 1999(E�������w�$&����	�-%����	���%$�U,��( �

)Childress, 2001(.�!��Z_�$�K��!&�(��H���I�A���o�-<��A(Z��K�=� #L+� �

�j\� R	��� �� ���U,��   ���/= �/�� [U/��&  �/$�)Roche, 1956; Bonner, 1987 .(

��	�-%6 �A�!(��A(Z-�!A���+�&��I A�34����Z[>�����+�& ��/I �/$� ./\��

o7��KG	��(�*O� �� �S(� Z" -%\)Cay et al., 2010(E*� .!(�L) ZK CAw   ./� �/$�

� ���Z.L>��L\ .! K(;��0��A � {(.% .+�� �� �/0� . /%s*�(ZK �,�� ./$ /�   ./! �/gS �

�F�. �/�&»   /�*+ R/	��� [U/��"  /�A ��/X���(Z« K»  ��/FS C-/)"  ��/I p�-/�� A� « �

»�=� C-)� �B�4!����!��+� A� ��&��I« ��!���"��0 .

 �
0<� !�6
-B=0��2�&B��42;���<- �Nu8
 �� ���+
)R�4+� 
))D
$ |��!�(

�&B��4
$R/�$(
 h-+�/-

�
$��

+OB S

V	$$�-+
�4-$=

�� .! A����� ���9���A �	�(LH7 [W� �� Z"U,��(�ff/NN�/����/��

.!�+�+"�=���"��+� A� -�!&��IN�/N8�/���N/��

$�'$� �� �!�7�"=��� .!"v�h����y�/N8�/���f/��

�*� � .7b) C-)���A����� [N�/N8�/����/�N

U,�� ���! � ���2(=��� �"��+� A� -�!&��IN�/Nf�/��y�/�8

V'^!��"2���"�A .! A����� ;7b) �(��-+� Z&��/Nff/��fy/�y

�42S [� �G	��� #L+ �� [U�� � ��U,�� �-���f/Nf�/���y/�f

 ������ C-)B�4!����!����/N�8/����/��

��*')� C-)�<� .!���I ���f/N��/����/��

�=� C-)� �B�4!����!��+� A� ��& ��I��/N��/����/���

��FS C-)"��I p�-�� A���/���/��y�/���

�*+ R	��� [U��"�A ��X���(Z�N/���/���f/���

oH%� :�.'	���&GW�(R



y�� M�$ K.�$�� � �'$�� .��%L6	�8 B��*0 K���-H) Z(^W�bh K&�'2b\ [(Lg KB��A�…

G���1- �Nu8
2!6�
)

 M�-+ ��� K.6 ����&���S&�!�� .! �cbU����6'7�&J,��"�$� B-�S .  _�/$��!

�'2�.! :�F .$ KB-�S �$�� ;»7 c��D�(��+� A� -�! � [H7 B��+� � �*&=��� ��I"« K

»Z'0�-2X�(;G����2(A���!&�g�c���H')�{H����!��I«�»5��;%w�!&[*>[G2�«����&

�,����w�!B��!-2�..!�L)��.U%��Z.2�F��I��#Lh��!�*>��,��" C�<2� � A�hS �,��

�"��0�! KcbU����+�"���!��.!5��;%��I�'*��Y�(-B-0^! �� ���(��& K����� A�

��	�-%5����;%��+�&��IY�(�-B-0�$�)NIRA, 1995; Wheeler and Lushaj, 1999 .(

��*������ K-0 .'DF .� .2�F& -%2��»2��F"4<�(� c�5(����+� ;'	&��I « �»5��  ;/%

w�!&�F���&«.! K�*> �L)����&',��"*�� K(�'*� �&.'0��-2�  .

 �
0<� !�6
-B=0��2�&B��42G���1- �Nu8
 �� ���+
2!6�
))D
$ |�� !�(

�&B��4
$R/�$(
 h-+�/-

�
$��
+OB S
V	$$�-+

�4-$=

7 c��D�(-�! � [H7 B��+� � �*��+� A�&=��� ��I"�8/�y�/���f/��

X� Z'0�-2(G;2 ����(��! A�&��I �! {H��� c���H')� �g�f�/�f�/����/��

5��w�! ;%&[*>�[G28�/�f�/����/��

! ��-G	   .'/^! c�/2�U�� ��/H2 � M�6W� #$�%� ��A� -/%!& K
�����H2�&2�$���A�! �"M�6W�

8�/���/����/�N

�� -�S��(�A����� ��� Z&��/�f�/��8N/�8

5��;%w�!&�F���&�N/���/���f/�y

2��F"4<�(� c�5(;'	����+�&��I�y/��N/����/�f

oH%� :�.'	���&GW�(R

G�%/ �Nu8
2!/�/�1)

.6 ����&���S&�F�.��& ��/42 cbU�� .! ��!��&J 2�2�/7"  M�-/+ ��� /�SB-

�$� .��S��F c�)bI� _�$� �!&�� KB-0� /(��� /� .'/$� ZA� cbU/��K �F ./$ /� ;

»2w�I"��� ���!Q��+�&��I« K»2w�I"  */$� -%/$ ��-9 -2�� ���!"U,�� /(� « �

»� ���2���!��-W�QU,��(�=���"[H7A���+�&��I«�,������&�^ 2��.! ��g



W���I Q-2���A�! [���) [(L� 5(4<� &�� &A�$�2....��%L6	�'$���K.�$��M�$�8KB��*0��y�

x�6'g��"-%��.��c��,�z����VK���A2w�I"��+�&��I)Demetriou, et al., 2012( K

�� ��+�(����&A�� }L' �����F&��&=���"��+� A� [H7& ��I)Zhou, 1999 ( �

$�'$� C-)"%	 c�2�U�� .!"$-%4� �"��!& /�A�� � /�!�"  /�A o��/+(  c���/= � Z

 ���G'$��r2C��&�(s(-Q����Q=��� ����")Stanfield, 1999(A�  � �� B-/*) o/2��� /� Z

�$� B-0 ���5F .'$� .�����&  -/%2��»  BA�-/2� cbU/��F /(�& >�/^� �" /=���"« K

»��-W�����&[9�>2��7 A�( }7� �  �� Z��!& U,�� -%/$ ��-9 /(� « �»  � /��

�+ ���H2�2�2�7 B�V"2��7 �� ��I(7�G> Z"=�� �"����«2 /(  �/r2 A� 5 �/$���F /� ��

.�,�z� ����K*��('" �'*\� A���V�F�. �����-2.

 �
0<� !�6
-B=0��2�&B��42G�%/ �Nu8
 �� ���+
2!/�/�1))D
$ |�� !�(

�&B��4

$R/�

B(

 h-+�/-

�
$��

+OB S

V	$$�-+
�4-$=

2w�I"��� ���!Q��+�&��I8N/N8�/����/��

2w�I"*$� -%$ ��-9 -2�� ���!"U,��(��f/NyN/��8�/��

��-W� ���! � ���2QU,��(=��� �"A� [H7��+�&��I��/Nf�/��y�/��

�g�h ���	�-(2�2�7�"h �(�*$�"�A c��z7(Z�8/�8�/��f�/�N

�+ ���H2 � ��� 2�2�/7 B�V"  2��/7 �� ��/I( 7�/G> Z" �
=��"����

N�/���/���N/�8

��-W�����&0�2"A� 2��/7(  }/7� �  �� Z ��/!&  ��-/9
U,�� -%$(�

��/���/��y�/�y

BA�-2� cbU��F(�&>�^� �"=���"��/��f/����/�f

oH%� :�.'	���&GW�(R

��; �Nu8
$	�)�� �)-+<- 
)B

��!�� c�)bI�.!�,����-%!&L*) cbU��(��"%	 K"��+� � "/�  M�-/+ ��N /�S B-

�$� .�'2�! :.\�> B-�S �$�"   � �/! ./z!�� �� ./\ �$� �S A� /�  cbU/�� A� B��/F ZK

�����& -%2��»$�'$� [U��"�U,�� .!���40 �� Z��$ �« K» /$�'$� �� cbU��"  ./!



f�� M�$ K.�$�� � �'$�� .��%L6	�8 B��*0 K���-H) Z(^W�bh K&�'2b\ [(Lg KB��A�…

2(��&.Gz%� �� �6 '� ��� « �»! pb'g� A��!(�<� Z� � ��B�4! ����/! �� ����	�  -/%

A��A�!��A o(Z«!(�'��*�� Z(-2��� �� � .��.'$� ZA��,�i �� �����?���& }L' �

 .�,�z�$��! �"0B--2�E .2�*2 �S A��"��������� .!&-%2��-)  �<� ./! ��/*')� C /� ��

',��"�b� C�<2� ���& .2�HLI��� ./! ��/r%�� ./i��~U A�/$&)Clout, 1984(  [U/�� K

V%��*�"'%$ �%��	 ���� ���7 �r2 -� � ��A�����"�'$��"�K�   � ��*'g�/$ ��/+�

����42&*d��")Binns, 1950 (�c��D��(D(�=���")Vanderpol, 1956 (��� B��0�.

����Z�(�K��F�.��&»����6>"�i��(Z-%!&�A(Z«K»��*'g�$���4<�( c�5 -/H,��&

.)�5� « �»M�2�� ��+���&.UH0 3r%��2��&vS2�$�");UH0vS2�$�"'%$"(«KA� �r2

.�,�z� ���� ���	�K�'*\��,�� Z�-2��� �� �.

 �
0<Z !�6
-B=0��2�&B��42�� ���+
��; �Nu8
$	�)�� �)-+<- 
B))D
$ |��!�(

�&B��4
$R/�$(
 h-+�/-

�
$��
+OB S
V	$$�-+

�4-$=

$�'$� [U��"���40 �� Z��$ ��U,�� .!��/�y8/��yf/��
$�'$� �� cbU��"2 .!(��&.Gz%� �� �6 '� ����y/�yy/���y/��
//! pb'//g� A��//!(�<� Z//� � ��B�//4!����//! �� ����	�-//%

A��A�!��A o(Z
��/N�8/����/��

$�'$�"	���2"4<� .!(>�^� c�5".�G2 �����!&�y�/����/�N
B��+��&'%$"!( @��5� Z��/�f�/��N�/�8

M�2�� ��+� �/�&  .UH/0 3r%��/2 �/�&vS 2�/$�") ;UH/0
vS2�$�"'%$" (

�8/�f�/��NN/�y

��*'g�$4<� � ��( c�5-H,��&  .)�5��N/�f8/��Nf/�f
����6>"i�� �(Z-%!&�A(Z�y/���/��f�/��

oH%� :�.'	���&GW�(R

��	$0/�-G7�� P
-�; Pcp+F

�� K�=�> ���?�.!��r%�.'$� � �g�%0-%!&»-2���A�! [���)Q��I �/�&4<� /( � 5

A�$�2&=���" «�� �((��� ��-G� Z�H� �2�((Z[��) A� C�-\ �� {$�� B-0 �/�K ��� A�

LW�(L��) ["��D'$��$� B-0 B.%��"���&  ��-/G� �! �L���! ���AS�f/����  �z/$ ��



W���I Q-2���A�! [���) [(L� 5(4<� &�� &A�$�2....��%L6	�'$���K.�$��M�$�8KB��*0��f�

�l-9�����-G��g�0KMO)���/� (���2-%��Q ���! #$�%�B�������!&LW�( [

L��)"�$� .%s*�(KZGW�(R�� �g�i A� �=�>��\�*)�(��!&'$�(!�"[��) .!��&

%��"���.'	�F B�4!��! �&��(([��) ��-�� Z��K�! _�$���G��� � /� B?)  A� ��w�/! /�l (

�� [*)�$� B� .�=�(F���7 �(�&;)�*<�T'�(   T'� �-/0 o/7�� m�/	 �! ���( �/��&

����&L��) ��!"k�5! A� ��8/���&  M�-/+ �� [��) ��8 /�S �/$� B- .� /� Z  M�-/+

 ���2�"-��! M�� [��) .\(�'�� 34$ Z)�8�/�f -/9�� (H� �� �� (/(��� Z /�  [/\ �2�

T'�(� ������E�S A� ��K[��)��&C��4i � C�$ KC�� ./! K��� /(#Kf��/�� K�y8/�� �

y��/����� A� -9���)�*<� �2�;LW� ����(H� �� [(( Z�"-%%�� E@�*<� ��K  ��/4i

 [��)�B-0 ��fN�/fy -9����� [\ A��T'� �2�(H� �� ���(( Z�"-%%� .

��� -9�� ��-G� .! .+�� �!�H� �2�((Z���) KB-0 [»)�*'+�"JV%��	"«   -/9�� �/!

����H� �2�(%"�8�/�f!(�'��)�*<� A� �� 34$ Z;-2���A�! [���)Q��I��&4<�( � 5

A�//$�2&//=���" .'//0�� ��� A� �//��ST'� K(�//��"���//6'7� [//���) B��//F �� .//\&

.'$�-%!&B-0-2�KH� �!(( Zf��/�� -9�� A������2�K�+ ��� ���7 C�� B�V ./'	�F E-/2�

� A� ����� ZK [���)»-H,��&.)�5� « �»��42&« ./! K��� /(# ./H�� �� K �/�& -/�!  ���/7

�"F(� -2) []0� .(

 Py��! c0/�-G7�� P
-�;p+F�42%I	$7���/ 
 g2O-�-)�-
 0 �G 
BE	 j/�$$(�0�

0/�-G7�� P
-�;cp+F�42

%I	$ g7���/ 
2O-�-)

�;�g
 �0E6�> P
-�;

�"�/�d

G�%/ P
-�;2

"��/��

;���<- P
-�;)!R�4+�)

��d/�n

G���1- P
-�;2

n��/�d

oH%� :�.'	���&GW�(R



f�� M�$ K.�$�� � �'$�� .��%L6	�8 B��*0 K���-H) Z(^W�bh K&�'2b\ [(Lg KB��A�…

 �
0<� !V�
$�4+2 +4 �� ���+
*-0>
 
 P
-�; 7-$��� �-g�
�;)�%/'

P
-�;
V�$�4+
���

�
�;)

 �-0D



B�i

�-
 0 �GB j/�


 �-0D
B�i

)�*'+�"J

V%��	"

��A����� �\���� � .7b) C-)��y/�

��y/N�8�/�f

.!�+�+"�=���"��+� A� -�!&��I�N�/�

$�'$� �� �!�7�"=��� .!"v�h�����N�/�

�42S [� �G	��� #L+ �� [U�� � ��U,�� �-���f�/�

�*+ R	��� [U��"�A ��X���(Z��N/�

V'^!��"2���"�A .! A����� ;7b) �(��-+� Z&��N/�

��6'7�&

5��w�! ;%&�F���&�y�/�

�y�/�f��/��
2��F"4<�(��+� c�5&��I�NN/�

7 �A��('*"�A c��D'�(Z��f/�

=��� c��D�"[9�> �r2 A�g(5&!�h�� �(���N/�

��-H,&

.)�5�

����6>"i�� �(Z-%!&.)�5�y��/�

�f�/��y8/��

B��+��&'%$"!( @��5� Z�8�/�

HI m���) ��+�(�")�� K.~� K.2�g����.i�(�ff/�

��*'g�$4<� � ��(-H,�� c�5&  .)�5����/�

M�2�� ��+���&.UH0 3r%��2��&vS2�$�")vS ;UH02�$�"'%$" (y8�/�

��42&

2w�I"��+� Q��� ���!&��I���/�

�f�/�y��/�� 2w�I"*$� -%$ ��-9 -2�� ���!"U,��(���f/�

! pb'g� A��!(�<� Z� � ��B�4!����!��	 �� ���A��A�! -%��A o(ZfNf/�

oH%� :�.'	���&GW�(R

�!�-.+�� .� �0�� �� }L' � c��,�z�2( 5� � [���)u.D,��&)�*'+�"JV%��	"K

.���.���.7b).!�A(Z�!S��-+� �&����K34����-2���A�! [���) ZQ%i( Z��I �/�"�

��n B-/0� -/2)Binns, 1950; Bullard, 2007; Childress, 2001; Sabates-Wheeler, 

2002; Zhou, 1999(K.� 3� �=�> ���?� �� .'H,�!(T'� �'�(���&%��"��� [���) ��

! Q-2���A���I��%i('2 Z(.<�& ���2 ���"-�� .  /*� ./!(     c�/�,�z� ./� �/$� �/L) Z

$�'$� }L' �" R	��� .!B�4!����! �� ��34����� [��) Z(  /� ��/I ��H�"   �� ./� -/%2��



W���I Q-2���A�! [���) [(L� 5(4<� &�� &A�$�2....��%L6	�'$���K.�$��M�$�8KB��*0��f�

'$� C-) c��9(!�"!�-�K*2" �����$� �B���� [>���[��0A��� �/6� Ko� � #Y� /(� -

=���"���F�� B-0����+�"��� �)Alario, 1991; Crecente et al., 2002 .(  -/%i �/�K

}L' � c��,�z� ��K /$�'$� C-)"  A � �/���42 ./! /�� �g�/$ �/�& ��/! CAw&  ��/H4!

c��-g2�$�" .! [*]�B�4!����!��A �( Z34�����$�� �� o2�� Z;%i( Z��I��"� ��n

B-0-2�)Childress, 2001(K�,�z� �� ���;g�(�K� �L) .!�  ./U% /$�'$�"   c��-/g ./!

;�$�� [*U�A�����&�I A� #Lh�� R ����A�/$ �A�/�S� K�   4/^� � ��/H')� ��/<( cb

=�);KB��42C��! �(.*�s*�(ZK0�� ��!���(Z ��H4! cwS�%i K�$� .'	�(� Zu.D,��"�

�G2 �� #Lh�L!�7(����5� ���&>�I" �����"-2�02 .�(�G� -%�A��! �( �/$� �'� .

�A ��(%;�� C�/r2 ��< �/�&-+ /�U,�� - /(�2 /(5  Y� �� �S �-/�'� c�/�,�z� /(� B��/� -  -/2�

)Stanfield, 1999(K.�.'H,��'2�GW� :( �=�> R2(u� 5��$� �S - .B�b) .!KT'�(���&

%��"�����42 [��)&��+� �"�2(�'2 5�<"GW� �! .!���( c�G�(�(Z  ��/�2 �� /�" -/��K

.!��I& ��-G	 .������ C�r2 l7Hj� � M�H(���! B-0&����h �g������& /0�2" A�

=����;�A( � Z��	�2w�I -%"���-+ ��%$� �	��U,�� -(�,�i � �/�& -/*)Q ��/+�&

Q��������$��"=���"  �/$� B��!)Wheeler and Lushaj, 1999 .( /g�!"  c�/�,�z�

2( 5��	�-%2w�I"����&��!&Hj2 � ��I C�<2�( ],�� C�/r2 � /(-+ � /�� -� B-/*) �/�� Z

�-W����+� �� �&B������&����$��"=���"B��\ �\n -2�)Alario, 1999 .(

#��(56��� �����
�$-�

�'2 .! .+�� �!� � :�.'	���&GW�(RK�(����4%�&A� .d��� ��"��0:

� J�'2�GW� :( ���2 R�"-����-W� � o2��� .\����&)�*'+� }L' �"JV%��	" K

��6'7��&J,��"��42 K&J2�2�7"�2(5L*)(��"%	 K"��+� �"���+� ��& ��/I �/�&

4<�(A�$�2 � 5&=���"-2��� �,�g���� E� ��� Z�(K�� �X� [/���) ���/F )�/*'+�"J

V%��	"*��(! �(�'�&.'0��-2�.� A��ZK���'$�� ��& ./��2�!� /�5& ����/$ /��" �

4<�(A�$�2 � 5&=���"K�^ 2 K�!� #2��+ C�*� -$��! ���� �� ��\"7� /(  ���/7 R



fN� M�$ K.�$�� � �'$�� .��%L6	�8 B��*0 K���-H) Z(^W�bh K&�'2b\ [(Lg KB��A�…

//$��! Z*//= � ���".//H%+�//�&//%	 }//L' �"2�2�//7 K" � K2//(5-//��� cbU//�� [

)�*'+�"JV%��	"K� .!� #L+ � 3��D� ��<LW� ���H�� �r2 � ��*')�" E�/g���� �

� �!H((��I Z$�W� ZK�$"�*> #L+ ��� �� ��$��$��	�-%��+�"��0�� ��I .

��!&� RGW��p-� ZK�!� -��� � �A��S�R /LW� ��-*'��" �/O)� K& B��/F �/�&

�'$��"� C�*� �B�4!����!=��� ��"F ���7 �r2 -� /(    /���+ ���/%) ./! �/� ��;  p-/�

�*>���0 #L+ ��I C�<2� A� �42S �.

� J� .! .+�� �!��� �! ��A����� ���9� .U%��A �	�( R!�$ Z34����   B��/F �� o2�/� Z

�u.D,��&)�*'+�"JV%��	"��%)�U,�� �X� � B-0('"�A(2 Z(.! 5c��9 B-2���A�!

L� � K�$� B��� [*)(2 ��$�%0��� .(.H>�6� �� 5��&�(2�-"� �!��Y� @�=�� Z( -

 K-%'0���!�-�d��� �! �;4^�(�b"� /�T� Z /((   ��/0 ���/H+ c�� /� 4*� �-/'!� A� � /(��-"

-2���(��+� A� [H7 .� -&� ��I�-�� o2��� @�2 Z� [�0�  .

� J��-%iK�������U��� � ��&*$�"�*> �L) .!�� �/�& /%	" ,�/� �" /',��"

 �$� ZU*��!G	��(���&,��( . B��/*� -/0�!K   � �/L) ./! �/��(s /(F-" �/�&  C�/r2

U,��(=��� �" o���+ ���'$��"��*X c-�-%L! ��2 � !��! -���  .� ��� Z�(K��

��� .! .+����"� .\��g���\��0 _�$� �! ��A�� x�/g {  ./! RI�/%�  c��/9

 B��D'$� ��+��g�"-%%�����]��� K"� ����!& /O�!" ��-/W��� �/�& -/2���A�! Q

.! ��!��F-%����"=���" .d����"-�� .��-W� � o2��� .! .+�� �!����&  ��/+��

��+� ��&��(�	���&*$�"'$� .L*+ A�(!�" R	��� .!B�4!����!��K .� 3/4� �/�� Z

L>��;��+�&U� � ��I*([-%%�Q �/42 [>���"�  K�/$� �S2 /( ./! A���( �/	� �/�"�

���� ��+���! .\&����$��"4<� �(=��� 5";�$�� �=���"n �\���� K& ���D2

 �B�4!����! M�I C�*� �� �S ����	�-%L>�� �� .i;*6�(3F(�&  ./i � ��  [/>���

��+�"���!&*O�(G	�� Z(��S(5.! �S ���! #L+ [��\ c��9%�-.

2�%	

�
1. Varimax



W���I Q-2���A�! [���) [(L� 5(4<� &�� &A�$�2....��%L6	�'$���K.�$��M�$�8KB��*0��f8

 7��-�
$-%4�(� ���'^V!S ����� Z(Z4)1387( ،^ 
 ���6�e
$�G�7��2u�	 p+F$�-_&-
 
 l2

O-�-)��: =�G.��4D9� :A����� ��4+ ���A�$&��4D9� ��'$� .
Alario, M. (1991), “Significado espacialy socioeconomico de la 

concentracion parcelaria en catilla yleon. Ministerio de Agricultura 
Santiago”. In; Zhou, J. M. (eds.) How to Carry Out Land 
Consolidation: An International Comparison. European University 
Institute, Working Paper,  No. 99/1. Italy, San Domenico. 

Binns, B. O. (1950), The Consolidation of Fragmented Agricultural 
Holdings. Rome: FAO. 

Blarel, B.; Hazell, P.; Place, F.; and Quiggin, J. (1992), “The economics of 
farm fragmentation: evidence from Ghana and Rwanda”. World Bank 
Economic Review, Vol. 6, No. 20, pp. 233-254.

Bonner, J. P. (1987), Land Consolidation and Economic Development in 
India: A Study of Two Haryana Villages. Maryland: Riverdale 
Company.

Bullard, R. (2007), “Land consolidation and rural development”. Paper in 
Land Management. London: Anglia Ruskin University. 

Cay, T.; Ayten, T.; and Iscan, F. (2010), “Effects of different land 
reallocation models on the success of land consolidation projects: 
social and economic approaches”. Land Use Policy, Vol. 27, No. 2, 
pp. 262-269.

Childress, M. (2001), “Land consolidation and agricultural services in 
Albania”. Prepared for Centre for the Study of Transition and 
Development (CESTRAD) Conference: Transition, Institutions and
the Rural Sector. The Hague: Institute of Social Studies.

Clout, H. (1984), A Rural Policy for the EEC? Methuen, London and New 
York. 

Crecente, R. ; Alvarez, C. ; Fra, U. (2002), “Economic, social and 
environmental impact of land consolidation in Galicia”. Land Use 
Policy, Vol. 19, No. 2, pp. 135-147.



fy� M�$ K.�$�� � �'$�� .��%L6	�8 B��*0 K���-H) Z(^W�bh K&�'2b\ [(Lg KB��A�…

Demetriou, D.; Stillwell, J.; and See, L. (2012), “Land consolidation in 
Cyprus: why is an integrated planning and decision support system 
required?”. Land Use Policy, Vol. 29 , No. 1, pp. 131-142.

Elder, J. W. (1962), “Land consolidation in an Indian village: a case study of 
the consolidation of holdings act in Uttar Pradesh”. Economic 
Development and Cultural Change, Vol. 11, No. 1, pp. 140-162.

Heston, A. and Kumar, D. (1983), “The persistence of land fragmentation in 
peasant agriculture: an analysis of South Asian cases”. Explorations 
in Economic History, Vol. 20, No. 2, pp. 199- 230. 

Kalantari, K. and Abdollahzadeh, G. (2008), “Factors affecting agricultural 
land fragmentation in Iran: a case study of Ramjerd sub-district in 
Fars province”. American Journal of Agricultural and Biological 
Sciences, Vol. 3, No . 1, pp. 358-363.

Najafi, B. and Bakhshoodeh, M. (1992), “The effects of land fragmentation 
on the efficiency of Iranian farmers: a case study”. Journal of 
Agricultural Science and Technology, Vol. 1, No . 1, pp. 15-22.

NIRA (1995), Study of How to Eradicate the Problem of Farmland That Is 
Small in Scale, Geographically Scattered, and Mixed Together in 
Terms of Its Ownership. Kyoto: National Institute for Research 
Advancement. 

Riddell, J. (1996), Information from a Mission to Slovenia. Rome: Food 
and Agriculture Organization of the United Nations.

Riddell, J. and Rembold, F. (2000), Social and Economic Impact of Land 
Fragmentation on Rural Society In Selected EU Accession 
Countries. Budapest: FAO, Land Tenure Service, Sub-Regional 
Office for Central and Eastern Europe. 

Roche, J. (1956), “Important aspects of consolidation in France”. In: 
Parsons, K. H.; Penn, R. J.; and Raup, P. M. (eds.) Land Tenure. 
Madison: University of Wisconsin Press.

Sabates-Wheeler. R. (2002), “Consolidation initiatives after land reform: 
responses to multiple dimensions of land fragmentation in Eastern 



W���I Q-2���A�! [���) [(L� 5(4<� &�� &A�$�2....��%L6	�'$���K.�$��M�$�8KB��*0��ff

European agriculture”. Journal of International Development, Vol. 
14, No. 7, pp. 1005-1018.

Stanfield, D. (1999), “Creation of land markets in transition countries: 
implications for the institutions of land administration”. Land Tenure 
Centre Working Papers, Albania Series. Memo. 

Swiss-Gov. (1950), “The federal government of Switzerland consolidation 
of land in Switzerland”. In: Binns, B. O. (ed.) The Consolidation of 
Fragmentated Agricultural Holdings. Rome: FAO.

Vanderpol, P. R. (1956), “Reallocation of land in the Netherlands”. In: 
Parsons, Kennet H.; Penn, Raymond J.; and Raup, Philip M. (eds.) 
Land Tenure. Madison: University of Wisconsin Press.

Wheeler, R. and Lushaj, S. (1999), Albania Land Consolidation Report. 
Report Prepared for the World Bank. Washington DC: World Bank.

Zhou, J. M. (1999), “How to carry out land consolidation: an international 
comparison”. European University Institute, Working Paper, No. 
99/1. Italy, San Domenico.




