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 V%��1� 2& + %>�	� A���# A2
%>��0 2B%�N	��  %��b� 

�� �)cN� 1d& e8�� 2� 78� �>")>
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,- ��)� 78� .+�_�%
 ��-1 ��*B� ��1�. + �&
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78� . 7&%f1 T1�f X3%( �"r $%f1� �	� 0� �.%�>8�
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&%f1 �6%
��� �)& 2( 78�7 U�# %& u%
�1� .�v�"# + 0�3
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 ���& 5; 0� 2( �- 2]%r� �=	%�0; �%31%")� V�"t� 2&

 �=a+ �.�/ �-1 �& �'�� U�>{� $%f1� �Y� �81�&

�	.�4 �.%�>8� . �'�( Cf1 7=3 ^�%- X	%�0; �%31%")�
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Licord  �Opera ( u��{� + yB%/ T1�S +. 2& 2� A.�&

U�# %&�- 2>-%� 0�3 . �%8 ')	%o 1.IJ  T%)�"#

�.%�;  $%t
� E)F�� + h�	. AC{- ^�%- �)�0 �0%8

7]�4 .  
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� �& �]�p� .�( 5�')�OJM  1. �1+� $�4��)(

 A1%>v3GJM  + $�)
��; T%��] 1%>v3 1. $�4��)(GMM 

�4��)( �	.�4 2
8%_� 1%>v3 1. C)8%>o �)�(� $

)Soofizadeh, 2005 .(�	 ^� + 2
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 .�( 0� $�8

 �%/ 2& �)�0 2)?� $%*�3 1. 28%>o + ����] �%3.��
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 2
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 .�� 2)\&

 �- D	0�� ��8 T1�S) X)o + T01 �-1 2"�%/ 0� �o

�3��4 0� .(%"� ���& 7-%( �	1%� + 5%�v	 $%f1� ��J 

 5%&;GHIJ 7]�4 $%t
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 �=	%�0; T�� �3GI  ^�%- ^�%- + D&�� �>��  2>=o� 

 ��S%] 2& ��>�JM �>
%8 .�& �*	�v	 0� �>� . �3 �+1 �&

T�( 1. + ��- 7=( �'�( U	.1 �	 2>=o Au��{� �%3

U�# 0� U	.1 �	 2>=o �*	. s�n 1.=a+ �.�/ 0�3 �

 C(��� %&GO   �	.�4 7=( D&���>� 1. 2��&(McMullan 

et al., 1994) . $%f1� ��%"� ���& 2��& C(��� �'�� 5%�v	

 �.%�� +JM  �- 2>]�4 �~
 1. D&���>� 1. 2��&

)Hejazi, 2000(.  ���& �~
 .1�� C���� 2& 5�)81 ���&

U�# + �'�� �o + ��	.�4 7=� 1d& ��>=)& 1��\� 0�3

5%�)"n� 0� 2��& A2��& 1��\>8� 0��	.�4 h�� �]%r� �%3 .

T�( ��S%] ���& �)& ��S%] + �>� �	 �*	�v	 0� %3  %3

�- 2>]�4 �~
 1. �>� +..  

U�# 2)�( %& j��F� �01%
� 1�~�� 2& 0�3 �%3

T�( 1. .�@�� 2�a�� +. A�=a+ �.�/ �%�c>8� 2& %3

���8� 1. �>8. �)@+  �%�GHIJ �	.1+�] +  �%�GHI� 

�S7]�	do T1 .2&  1+d& 7/���v	 5�-'
8 1�~��

2>-%(  �1%)&; + 7-%( 0� �o 2�S%]�& �+� �1%)&; A��-

 ^a��� + 7]�	do T1�S ��& 2>�3 �	 ��S%] 2& $+.

2& �-1 ^p] ��n 1. �1%)&; ���& 2
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 5%3%)4 1. �v=/ X�� C6�# 2
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7]�4 T1�S �-1 ^p] 5%	%o 1. + �-1 ^p] ��n .
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 2�a�� 7]�	do T1�S ^p] ��n 1. �1�.�& . �
+1
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 �0��
� + �1�.�& 3 1. ��)4 + 5%�v	 ^a��� �"

 s�n �3 0� U	.1 �	 sda 0� �o 2( .�& T1�S �	�&

 +J/M 2& �=	%�0; T�( �3 �%?>
� +. 0� �>�  T��Y� 5���#
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 �)�0 EF8 �a�+ 1. .�@�� l�& EF8 T1�S 2&

�	.�4 2
8%_� .7"�f ��8  5+; 1. �%)4 U�>{� �%3

�%�. %& CºKJ  T�� 2& +LI  �	0�� + �=/ 7#%8

 ^( �=/ �.%� 1��\� + �
�	.�4)TDM (�	.�4 ^S%a .  

y/%- 2& u�&�� �%31�.�"
 ��%"�  �%3 U�>{�

 C81 7-%( 0� �o 0+1 ,�a �& �-1 �v	��B�	')]

�
�	.�4 . + �=/ �.%� T��))�� �
+1 2
8%_� 1�~�� 2&

�
+1 ')
  ��&%� [+1 0� Al�& y/%- T��))��

(Functional Approach) �	.�4 �.%�>8�(Yusuf et al., 

1999) . 2B.%�� 0� ��p_� �-1 7#�8 2
8%_� 7?@! 

 �- �.%�>8�(Gardner et al., 1985):  

G(                                   
A12
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G)tt(
WW

CGR
×−

−=  

 ����] �	� 1.CGR  ��p_� �-1 7#�8) �& $�4

1. D&���>� 0+1(A W1 + W2  1. ^� h=/ 50+ ,)��� 2&

2
�"
  A$+. + �+� �1�.�&t1  +t2  5%�0 ,)��� 2&
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�"
  + $+. + �+� �1�.�& GA   2
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� 1�~�� 2&  .�@�� 5%3%)4 A�	%?
 .�v�"# ��)4

 �.%�� �_F8 1.G  2( �=	%�0; T�( �3 0� D&�� �>�

 0� 2)-%a 7	%#1 %& A.�& 2>]%	 �%p>/� 1�~�� �	�&

�
�	.�4 7-�.�& �)�0 EF8 . 5.�� h=/ 0� �o

2
�"
2
�"
 A5+; 1. %3  ��%"� + ��- .�/ �&�/ 2& %3

2
�. %3�
�- �	0�� + ��@ 7f. %& 2�S%a �.  

�0��
� ���& ��)4^"_�  �%)40 %& 7&%f1 2& �#�1

U�# 7&%f1 ^"_� �6%
��� $%�& �p/%- 0� 0�3 �%3 

AWC)( �	.�4 �.%�>8� )Watson et al., 2002:(  

O      (                                100
V

V
AWC

p

i ×
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
=                                                

g%& 2B.%�� 1.Vi  .�N�"# Cf1i   2& �.�B; e	��- 1.

U�# + 0�3Vp  0� �1%# e	��- 1. Cf1 5%"3 .�N�"#

U�# �� 0�3 �-%& . �>41'& y/%- �	� 1��\� 1�\W �3

5%=
 �-%& ^"_� ���& �#�10 �%)4 �>=)& �6%
��� ���3.

U�# 2& 78� 0�3.   
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