
Arc
hi

ve
 o

f S
ID

  ���� �� ��	
�	��� 

 

65

 

�������� ���
 ���
��� ���� ����� ����  �������  ����


 � ����� ��� � ���
 �!"� #$ %
��& �� ��� '��
 ��(��

�����)� �����*�+, ).�/0� .���� �1��& �+*�"&(  

  

��34 56��7  

�
���� ��� ��� �
������� ���� 
����  !  "#$% �&%��'('!� )*+� :-(-./00���1� �: (-.002  

 

 

'��
8 

"�3�� &4����� 5��6� 7 8�� 9%�7 
��:� &��; <�1� �= 
���� 
�6�� =7�> 
? /!2  7 �61�+��

@�� A�  "1�� 7 A�  B�+%� C���=.  =7�> �= "�3��(2!2  �= &E$� C������7� F#G��6� 
��+��

 
�:�H <�� =�� C��I�� 8=�*6�� "� ���: &� @J�� )G1� C��7��� C��� 
? ��.  "� "H�� �� �KL =�H7

 =��#� "� 
�6�� M$� �= N�J��6� ):�/2 &�� �� 8�
6�= �:=�4 O��>� . "L�P� ):� �� ��I� &��:��

 7 ���� �� C��4�+H @�H 
���� 
�6�� M$� �= &Q��>� &��  C�I�� =�G+1R 7 C��� "����

9���� �� C�7 8��� C�P��� ���� &� C��7��� C��6�L�#� S�6J4 C��� &E$� T?.  

 ����� C��� ��H� 7 &>��U �"#L�$� "� V���� W�R�U� ��1� C�7? 91H "� ���%� ��6�� X�PE� ):�

�:=�4 ��Y�� ):� C��� 8�� &>��U C����� FL�; �= &��  C�I�� . �� �I 8��� ):� =�G+1R Z[�

8�� "6��4 �Y� �= ���I� "� "H�� �+E� 7 ":\�� =��� ����? O��>� C���@��4���% N.  

��� 8��? @��� ]:�6  =7�> �= "6J���� �I�� ):� O��>� "� �I= &� 
��� X�PE� ):�///-_ 

�:�1� ���� T? F#G��6� 
��+�� . =7�> �= C=�`6%� �Y� �� T? B�> ):� �� C��=�� 8��� 7 <�6��'_ 

@�� 8=�1� C��4 �+H &E$� T? 9���� ���� �� 7 "6��= ��?�= <�:� =���+�� . "� "H�� �� )��a1I

= =�H�� N�J��6� �� �I�� ):� �"P$�� �'!_ ���b�� "#��� N��% =�R . �KL 7 &1�+%� 5:��� "� "H�� ��

www.SID.ir



Arc
hi

ve
 o

f S
ID

                                                                       	
�	� ����7� 9���� ���� �� ��

c+�  

!!

 C�I 8��� 7 ���7� �� &G: &��  C�I�� O��>� �
���� 
�6�� �= F���� &#�bU 5:��� =�H7

� C��� ���? �� C��=�� 8��� C��� "���� 7 &E$� T? 9���� C��� 8�� d 7 ���� C��� F����e )��

 &�? �I���� <�> �= "#��H &:�K; C�I���� )���� @�H �= C��7��� C��6�L�#� S�6J4 7 "#��� C���

���b�� &��J�� ��� .  

����� ��� '9��:  �&E$� T? 9���� �&��  ���C��6�L�#� �9���� ��� 
���� �C��7���  

  

  

�&�(&  

 8=�*6��  "����  T? ��  C���� �=  
�f  
��:�  "�  &1�+%� �Y� ��  C���=  @�#g7  A�   "1�� ��  A�   

@hh��  @hh�1I� ��  &hh��7���   @hh�� ��=��hh �� C��7�hh�� C�hh�6�L�#� "#hh��� 7 S�6hhJ4 �= i�hh`j�  .           

8���  C��=��  "����  ):� ��  9����  &�?     "hH�� �h� \hH ��Y�� ):� C���   Nh���   "h�   C�hI���#�   C=�h`6%�  7 

&R�16H�  )G1�  @J��  ."H��  "�  "�:\I �I &R�16H� �k��� 7  l�`j� �=  9����  T?    =�hG+1R =�b�� �= 7

C=�`6%�  mj�  T?  @�1I�  =��= .��U ��  C���7� �
:=  8���  C��=��  9���� ��  T?  i�`j� 7  9����  T?  

&E$�  
�f  "�� =7�  W7�*6�  @��  "�  ���� �I   )h:� ��   C���= ��h�7�   &h4n:7  C�hI   i�h    8=�h�   �= 7

5:���  W7�*6�  "�� =7�  C������ 7  @��=�� C�I=�G+1R �  &�7�*6�  
��� =�  �� ��  &� "� �I=  &����   7

&��:���  <�`E6�� =�b�� �= ���?  T?  mP�  C�Qo�  =��= .&����  ):� =�G+1R    87�hR ��h�7�    "hJ:�P� �h�  

C=�`6%�  &R�16H� 7  V�P�  W�%  p#g 7   
�h:�1� ��   "6 �h�   &h� 7 ���  T�hj6�� �= �h�  S7�   @h��=��   �=

5:���  p+6j�  "P$��  "�� =7� 7  N%� �> 7 ���� �Qo�  W�G��  8��� �= ��  C��=��  �:�1� =��:� .  �I�h�

8���  &:�I  "� ��6JI  "�� =7� ��J� �=  C��� 7  8�� d  C���  9����  T?  "�� =7� O��>� �I  &�  ���� ."�  

&+� ��U  "� �I��  � ��Y��8=�*6�  T?  8�� d  8��  @�� �=  C��� ���?  C����? T�� �  
�J��  ��= 7  ��L�� �

C7���  q�� C��4�+H �  C������ 7 �����rU ��   C��4�h+H 7   "��hs ��  
=�   "h�   W�hJ��e�   C�I�6h�7� 7  

)�:��  @�=  m:���� 7  F:�j� 7  ����= =����� \�j�? .  

    "h� Ah:=\� &6#h�7 �� 
���� 
�6��(('!-       ��h�� T�rL�1h� C\h��� @1hJ% �= 9h����6��+��

@�� 8�� 9%�7 
��:� &���� C���1H .       "hG:��$� �@h�� C=�h:� C�hI C�h�+� 7 &6hJ� C���= 
�6��

@�� "6��4 ��� �I��I�� "[� 7 &��6JI�� XU��� �� 
? @#�7 ):�6��� . &+s� "g�> �Y� �� 
�6�� ):�

���� &� �\�� ���� 8=7�E� 7= C���= \�j�? =7�> �
�6�� @>�J� t�1�� �� "� C� "��4 "� �'u2!- 

www.SID.ir



Arc
hi

ve
 o

f S
ID

  ���� �� ��	
�	��� 

 

67

 9��� �6��+��) <=�#�.! �s�= ( 7 
�7� <\% "�� =7� �\  �:�= \�j�? "g�> �=/'22   9h����6��+��

)'- �s�= (��� "�� =7� \�j�? 8��> 8=7�E� �=)=7� �  7 =7� ���� "�� =7� ( =��= ���%]'[. 

 

   

 

      

                 

 

 ;
<=> �+*�"& 1��& �("�& �6��,��?� @�+A�&  

  

B�(!� ���  

 
���R @E� &��P�PE� x�U �� &�j� "L�P� ):�» 7 C� 8��� W��+1R &R�16H� 7 C=�`6%� &��:���


���� 
�6�� �= ��  7 T? �� @z�*> ):�� 7 &6�� C���7� A:{�L��� «&� ���� ]-[ .   ��h��� C��h�

 ):�"� ���%� }��6�� X�PE�      8�h�� 7 }��hH� &h>��U �� =�hH�� W����\4 7 W�R�U� ��I 8=�= C�7? 91H

       
����h� T�h  C��hG1I �h� Bh�� )h:� 7 �:=�4 
�6�� M$� �= &��  C�I�� �� C����
� 7 C��=��

@��4 W��s 
�6�� T? 
����� 7 C��7���=��H .���? �� 8=�*6�� @�H ��I 8=�= ):� C�7? 91H �� �#� 

�� ���? &I������� 7 S��=�� "� ���%� ���+�+E� 7 ":\�� �= .~�b% "���$��1I     )h:� 
�h�� �h� �� 8����

 =7�> �= X�PE�/!       &+:3�h� �h�� "h6bL� "h� =�h� 8��? �= }��H� "� 
�6�� M$� �= &��  �� 8�
6�=

 ���? 7 W�R�U� "� &���6�= 
�G��/2    �h���� �KhL 7 8�h� )G1� �I�� ):� �� 8�
6�=  C�h����:��� 7 ��

@�� "6��4 W��s ���? C7� �� x�U ):� �= �8���� =��� . }��H� 7 &>��U �= &:���7�*� =�H "� "H�� ��

   ��hQ? 7 &Q��h>� 8��� B�P6J� 8�I��� 7 }��H� @�#g7 &��:��� @�H 7��:� �� �9%��� &�#� �= �I 8���

 �� 7 8�:=�4 "������� "��� "� ���%� 
? &R�16H� 7 C=�`6%�   C��h� �h���� ):� &:��Es W��+1R �����

/2 �:=�4 N�1G� 8���� =��� &�� �� 8�
6�= .        "hP$�� �hI �= &��h  �h� �hI =��h� �= "hG:��$�   

 

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

                                                                       	
�	� ����7� 9���� ���� �� ��

c+�  

!.

 N%��>_ �:=�4 N�1G� &��  C�I�� 
���=�� 8��� 7 &L�I� �� ��� .      C�hI "hb�H 8�h� "h��� ��h� �=

 O��h>� �� �Y� =��� ���I� N�b% �� x�U &R�16H� 7 C=�`6%�      &h�� 7 &��h1R W�h`j�� �&�� �h�

   =��h� �= 
���=�h� 8��� �Y� �
? m��� @E� C��7��� &g��� ��� "�3�� &L�`E6�� T? 
�\�� �8���

       �� C���h�
� 7 C��=�h� 8�h�� W�Gh�� 7 N:�hJ� 7 &h�� &L�16>� W�G�� �
? 9���� 7 &Q��>� 8���

=��4 &� ���% &��:��� =��� &��  C�I�� .= "G�:� "� "H�� ��   Xh�PE� )h:� �    &��h  C�I�h� O��h>�

 C��� &E$� T?  9���� �� C�7 8��� C�P��� 7  C��� "���� 7 ���� �� C��4 �+H C��� C��GI�� 
���#�

=��4 &� ���% &���� =��� 7 =������ C��7��� C��6�L�#� S�6J4.  

  

%
��&  .���� �!"� #$   

�
�6�  
����  B�JP� �Y� ��  C���  &G:{�L7���I : �= �A  ���P�  "P$�� C�  8=7�E� �=  8��> C�I  

"�� =7� 7= \�j�?  B��  &�#: �����  <\%  
�7�  "6��4 ���% ��� 7  @��  .8��>  <\% \�j�?  
�7�  .!  �s�=

8��> 7   ��� =7� \�j�?'- M$� ��  
�6��  "� ��  i�`6 � =�   8=�=  @��  )NG� ' .(��� ��  ��R  

�7�   T?  &E$�  �� =7�"  <\%  
�7�  
�6�� ��  "� �
����  )�
���� ��U  B�>  &�?   �����/_/( 
��+��  

F#G��6�  N��% "�� =7� ):� X:�U �� T?  @��=��  N��% 7  ��`�  7"�� =7� =��� �= 7 =��= =�H  ��  �

 =7�> �= ���P� ):�'!' 
��+��  F#G� �6�  @��.   

t�1�� �=  N� ��  B�>  
�:�H  &H7�    ��
�6��  "�   �� �����/!u2 
��+��  F#G� �6�  <�� �=  

&� 
�\�� �����  '/'_ 
��+��  F#G� �6�  B�>  T���7�  C��L��  @#�7 ��  
�6��  
����  ���� &� . ��

 
�6�� &H7�  B�> N�(2!2 
��+��  F#G� �6�  &:��I�� �=  "�+j� <�� =��  &� "�=��  @��=��  

T?  C���  C��7���  W��s  &1� =��4 .&6J:�� 7  "�  C��4�+H ��Y��  )6�� ��I ��  T?  8=�*6�� 7   �� �Qo�


?  8��> �= C�I  @�= 3�� \�j�?  <�r6�� =��:� 7 <�6�� =��� �  "����� 7  C\:�  =��4 ���% ]'[ .  

  

�����  ����   

C�I��  &��   bJ� &
�� W�#$% N�b% �� &#�bU &EL�`� Z�H �� "� ��6JI &:�I��~�6 

���� &� "6 �� @+�� 7 �� ��  �� &U�+j� �)� ���\� .C�I��  &��   ��  ��  &:�I��  "�   ��

)6�  "6 ��  &� @�s�  �����  NG�  C�:K�  )G1� 7 ����=  @��  C7� �� �� ���?  t�� �I ~�b:�P�  &EL�`�  

@ ��  .&���  @��  "�  9$P�  NG� �� �� ��  &�  ML�`� �� 7 =�H��   ��&��16  ��6�= 7 =�H��  �

www.SID.ir



Arc
hi

ve
 o

f S
ID

  ���� �� ��	
�	��� 

 

69

X�b$�  &#�bU =��� �� 7 =�=  )� 7  V�+j�  ��  ��  ��  @�+�� 7  &6> 7  W�#$%  &
��  ��\�  8=�*6��  

=�� .C���  8{7�� C�I  Af��  &��  ��  ):�6L7��6�  t��  @�� ��  .N�L=  8�1R  
?  @��  "�  ML�`�  
?   ��

&� 
���  "U�E� �= ~�bL�;  
\j�  �: NE�  F����  "� �
:=  @1�%  
����  &L��> �=  8{7��  "�  @�=  =�7?  


=�� BI���  )���� 7 �4���  W3?  T�j6�� �= ����� =���  ):�  t��  &+��R ��   @�� �Qo�]([. Z�  "�   ��U

&+�  C�I��  &��   &G:  &� �I�� �� �
:= "� �����  "�  ��*> ��Y�� 91H  C�7?  <�6�� 7  ��7�C����  

&E$�  @z�*> 7  F:�j� ��  W�J��e� 7 �I�6�7�  5��� =�H��  C������  &+`�  )�:�� �= �:�� 7  

@�=  8��>  "6 ��  &� ���� .):�  t��  "H�� �� �I��  "�  ML�`�  "P$�� �= =�H��  &� "� ������  NG� 7=  

&��  ��  "6JI ��  &��  &��  �� �: 7  )
1I  "6 ��  ����.   

  

)&C�DE  �&�F4  �G���� ���� ����� ��, �  

"�  &+� ��U  M$� �=  
�6��  
����  <�� ��  '/!/ <�� ��  '/.'  =��#�/! 8�
6�=  &��  ��  

O��>�  8�:=�4  @�� . =��#� "� �I�� ):� �� =�H�� W�R�U� 7 ���? =�H7 "� "H�� ��(.  ���? �� 8�
6�=

=��4 &� ���% &���� =��� "L�P� ):� �= ) ZGR' .(C�I��  &��   &Q��>�  "�  &+� ��U  t�� ��  &��    ��

"6JI  &��  8=��  "�� =7� ��J� �= 7 "I���? 7 �I  C�I  B��  &I��? ��  F����  M$� �=  
�6��  O��>�  

8�:=�4 ��� .<7�H  )' (W�`j��  �I�� ):�  
��� ��  &� �I= .  

t�*���  ):�  )�� �I��  !  ��_//- �U ��6�<  ���  )��  '_2  ��/-' ��R ��6�  ���  )��  _2  ��'2  ��6�

B�>  W��+1R  &��   /_222  ��(..222 F#G� �6� B�> �  
\j�  )��  ''2222  ��(022222   �6�

F#G�  @>�J�  8��>  )�� ���?  _  ��0u22 &�= ���6GI  &����  8��>  )�� ���?  '  ���� �> ��'!2  �6�

F#G�  "���Q �=  7 M$�  @�� �:�  "#��� C�  )�� ���?  '2 m�� ��   ��/_ M$� 7 ��6GI  @�� �:�   =�b��

"6��:  )�� ���?  N%��>  0  ���� �> ��/02 &� ��r6� ��6GI ���� .  

@>�J�  
\j�  ):�   �� �I��( m�� ��   ��(22 B�> 7 ��6GI  T?  &1�Y��  )��  -_2222  ��

 =7�>_ 
��+��  F#G��6�   ���r���G�� .W��  
���  ��H�  ���?  )��  (  ��_ <��  8=��  @��  .    

  

  

  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

                                                                       	
�	� ����7� 9���� ���� �� ��

c+�  

02

�65/�  � �;��!  �1�D�A�   

 =��65� H  ��  

 W��+1R  &:��H�  C�I��  &��   C���=  N>���  &*+6j�  "+1H ��  C��=�b��   C\:���  h  @G[1� 7  8=��  

"�  5��6�  "�:\I  C���  F#G� �6� �I  W��+1R  &��   ��� ��.'u2 <���= <�:�  0u h.2 5��6� 7  

B�>  &���+1R  &��   8�� �����  �� �I C��� �'/''_2 F#G���  &� ���� . ��s "�:\I 5��6� �KL

C��� 8��  8�
6�= �I  &��  ��   �����'20-''._22 <�:�  =�� �I�� .  

  

  

  

  

  

  

  

  

  

I
4 => .�/0� ��< #��� �1 %A�� ��0�F�� ���� �� �� �6�F0 ]J[  

  

  

  

  

  

  

  

  

  

  

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

  ���� �� ��	
�	��� 

 

71

K��� => .�/0� .���� L"� �1 �G���� ���� ����� �� �1��+� C�DE)&  

M
61
� 

�� ����� ;!&   N�O���

(m)  

 P�� K�Q

(m)  

P�� R�4 

(m)  

 C���F4 S/�

 ����m3)(  

 .5E& S/�

m3)(  

  

 @)� �6� L"�ha)(   #$ S/�

 �F�T��)m3(  
.�����<  �����  �+���  1�3�
  

' 
����  
��I�%  _/'-  ((2  !  '-u222  ._2222  .2  '22  '(02222  

( =7��:� �+6 ��% (( 'u_ 0 '02222 _22222 '( 2 u22222 

/ 
���� ):��� '- 'u2 ! .2222 _22222 '22 .2 '(22222 

- ���� �b��=�b�'  '- (/2 ! '(/222 '222222 (22 !2 '.22222 

_ 
���� ��� 87�4 _/((  (.2 '2 (/-222 -.2222 (22 2 .22222 

! ���
�  �+��1+� (( '(2 0 '(_222 _22222 '22 2 0_2222 

0 =7��:� �1���*� _/((  '(_ ! '02222 !0_222 .2 2 '/_2222 

. 
���� "[� N4 (' '0_ ! '._222 .'2222 02 '22 '/22222 

u ���� =��?��1R '. '.! ! ''!222 '20-222 (_2 (_2 'u22222 

'2 
���� 
�:�f 8�% '- (_2 ! '0_222 '(22222 '(2 2 '.22222 

'' 
���� �+%�J���� '- '.2 ! '22222 u22222 /2 2 '/_2222 

'( 
���� "[� 8�% '- '.2 ! .2222 u_2222 u_ 2 '-(_222 

'/ ���� �b��=�b�(  u '.2 . .(222 /22222 /2 /2 -_2222 

'- =7��:� �L��� '' ('2 ! 0_222 022222 -2 2 '222222 

'_ =7��:� =��? ):�� u '!2 _ 0.222 -22222 /2 2 !22222 

'! 
���� 
�  8��H '( (/2 _ u2222 -22222 -2 2 !22222 

'0 =7��:� 8�P��  '- /-' ! (_2222 -.2222 /_2 (22 _222222 

'. 8����  �L "*�+  '! (22 ! '(2222 -_2222 u( 2 .!2222 

'u 
���� T�j+� '_ '_2 ! ._222 -.2222 u2 0 u_2222 

(2 
���� )J> <����  _//-  /22 ! (..'// (022222 ''2 /02 -.22222 

(' 
���� ��� ! '_2 ! /_222 (22222 '2 /_ /'_222 

(( 8�����  �+��% (( (_2 ! ('2222 '/22222 'u. 2 ('22222 

(/ 
���� 
�:�1I '! (_2 ! '(2222 ''2222 u2 !2 '(22222 

(- 
���� �7�f '- (-_ ! '/2222 '(22222 '_2 2 '_22222 

(_ 
����� q��% '0 //u ! '/2222 '(22222 '(2 -2 '-22222 

(! =7��:� C����1>� '- 'u2 ! '-_222 _22222 !/ (2 !-2222 

(0 8�����  =��?=�1E� 'u (/2 0 '0.222 _22222 _2 .2 '_22222 

(. ���� �4�f (/ ((2 ! '(2222 .22222 '22 (22 (_22222 

 -//('/  (_/!  0/'/0(_-  _/0__!0.  (u22 '!/( -'(!2222 

 

 

 

 

 

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

                                                                       	
�	� ����7� 9���� ���� �� ��

c+�  

0(

U  ���&$ �1 H  

Ns�> ��? �=  C��H� ��  8{7��  &��  ��  &� "� �����  C���j�  B�JP� �:�  =��  :  

(h'Ns�> ��? �= h  <�6�� ��  N��  T��� 7     

B�I��j� �4�  &�j� ����  ]:�6� ��  Ns�>  � ��O��>  ):�  <�6�� �= �� �I��  T���   "�  W��s  
��� =�R  

B�k�1�  "�  )�
���� ��U  T�J6>� ��  '20uu(( F#G� �6�  B�>  8�� d  C���  ���� �I  C�I�� ��  

&��   &� 
���  &�  "� =��  N� �=  "f  T��� ���P�  &� �� B�����  @:��� �=  @�� �=  N���� ��  ) ��*�

=7� (��4�+HC  B�k�1�  .):������  S��� �4�  &��d  F#G� �6� �I  T?  8�� d  8��  @�� �=  N���� ��   ��

/2 <�:�  B:��
� �Y� �=  "Y>��  &� B���  "�  ���� �I  C�I�� ��  &��   �*> ��   ���P�'20uu((  �6�

F#G�  T���  @�� �=  T��� �� =�   ��   "6J�  8��  @�� �=  N���� ��  �4�+HC�  C���  ��   �

T?  8=�*6�� =���  C���  C��7���  C{��� ��L�� 7  8�� d  "� 7 =����  &���bR   =7�>�= �
:=/(/u0!!2 

<�:�  C���  =��= ��? �= ��.  

 (h(Ns�> ��? �= h  ":Kr� ��  
��j�?    

@:��R ��  "�  "G�:�  C�I��  &��   N��% ���P�  "Y>�� C�  T?  @�� �= ��   d =� 8��  &� ��:�1� . ��

"H��  "�  W��G��  )��� &����   =7�> �=_2 %C���? ��  8�� d  8��  )��� �=  8=�� d�*�  �R�� 7  

m:�\��  C���?  &�����:�  =�� &�  "�  ):�  &1� \�� ��?�= �� =��� "� �����  W��s  &L�:�  "b��E� =���  

"G:��$� �=��4 ���%  S��� �4�  &��d  � �6� �IF#G  T?   =7�> ��/2 <�:�  B:��
� �Y� �=  "Y>��  

&� "� =��   =7�> �=-._u!-u2 <�:�  &�����? �=  T? d�*� ��  ":Kr� 7  B�I��  �����?�j�?  @��=  .  

(h/Ns�> ��? �= h  C����? ��  W3�`E�  C��7���    

):� ����  mj�  &��� ��?�= ��  8�� d ��  T?  @�� �=  C�I��  &��   @��  "�  C���  
��k�6�7�  

N��%  @:��  8=��  &� ~�1�P6J� 7 T? �� ������  
?  C���  C����?  
���3�`E�  8=�*6��  ���� .C���  "b��E�  


�\��  &��� ��?�=  C��7��� W3�`E� ��L�� ��  "���:  "� ��  
���R  A:  8��4  ��#�  "6��4 �Y� �=   7

"b��E�  &� B�:�1�. @:��R ��  "�  "G�:�  &��  �� �I  "�  5��6� ��U  C���=  B�>  C��
�?   =7�> �=

'20uu(( F#G� �6�  8=��  <�� �I 7  &� "� �����  C��
�? ���  "� �: 7 =��  &���bR  <�� �I �= �
:=   ��

&� B����� /(/u0!! F#G� �6�  T?  @�� �=  ):�  8�� d �I��  B�:�1�  .<�>  )6��4 �Y� �= ��  �"G�:  

 ���P�_2 %):� ��  B�>  T?  N �= �=  )���  8=�� d�*�  �R�� 7  m:�\��  C���?  &�����:�  &�  ���P� =��

T?  N��%  8=�*6��  C���  W3�`E�  C��7���  &g���  @�= �:�   =7�> �= ��'!'u../ F#G��6�  

www.SID.ir



Arc
hi

ve
 o

f S
ID

  ���� �� ��	
�	��� 

 

73

 =�� �I�� )
�\��  T?  8�� ��jb�  "6��4 �Y� �= \�f ��  8��  @�� ( .):� ��  
�\��  T?   =7�> �='02 

&g��� �� ��6GI  )�:��  @�=  &� �� �� B�����  "�  @��  "���:  i�`6 �  8=�=   =7�> ��6GI �I �4� 7'/_ 

)�  "��+R  ��� ��L�� .T�J6>� �� 7  022 <�:�  C���  "��+R �+�� �I   =7�>!2!u22222 <�:�   ��? �=

B�I��   @��=  .  

 (h-Ns�> ��? �= h  mI�� ��  W��  ��= ����  9��� ��    

"G���f  mj� �=  Ns�> ��? �=  C����? ��  C��7���  
�\�� =��� �=  "��+R  C��L��  M�g��  8=�=  

"Y>�� �8��  &� "� ==�4  T? ��  8�� d  8��  @�� �=  C�I��  &��    =7�> �=.02 )�  "��+R  

&� 
���  R �� =�� ��L��@:��  "�  "G�:�  &��= �>�7 �I  <�U �=  A:   �7�_/' ��4�+��  "��+R  ��`�  

&� <�U �4� 7 ���  N`�   �� ��f- 8��  )'(2�7� (B:��
� �Y� �=  ):������  &��= �>�7 �I  <�U �=  N`�  

"� ��f  '.2 ��4�+��  "��+R  =��= ���� .
�\�� �� �KL  "��+R  C��L��  &� B�����  7�> �= =-./2 &��= �>�7  

":Kr� ��  B�:�1�  ."H�� ��  "�  "G�:�  9����  
�6�� �=  9���� ~�����  p�#g  5��6� ��  8��  "� 7  5��6� ��U   

 =7�> �=_22 ��4�+��  "��+R ��L�� ��6GI �=  &� @:��R �� ����  "�  "G�:�  
�I��4 ����  9��� �= =�H��  

@�H  N�� ��L��  ���� =�:=�� 7 "�  q�%  &� ����= 
���  
�\�� ):� ��  "��+R  C��L��   =7�> �='0-2  ��6GI

9���� ��  9%�7  8��> �=  <�� �I �� \�j�?  q�%  8=�1�  �R�� 7  
�I��4 ���P6��  m��� =�:=�� 7  &I��4   �=

8��>  �� \�j�?.  

 (h_Ns�> ��?�= h  <�r6�� ��  8�� =��:�  "��6� �=  O��>�   �I��  

���1�� �� �#  W��+1R  8�� d 7  
=��  C=�:� ���P�  T?  @�� �=  "� �I��  N�L=  
��:�6�7� ����  "�  

T?  &� T? �� ������  8�� d  8��  @�� �=  C��� ��  @���  t����  W3�`E�  &R���  BI 7  )��f  S�7��  

&I��  8=�*6��  @��=�� �� 7 =��  7 S7��  <�`E�  �R��  m:�\��  =X�7� 7 ��� �  C=�`6%�  "P$��  8��   7

"��6� �=  ��� ��  
��k�6�7�  "�  C��4�+H �I���  &� C=���� =��#� =��  "�  &��  �� �I �=  <�r��  "�  

8�� ���  S�#� ����� 7  &�  =7�> �= ��:�1�_0 8�:=�4 =�7?��  �*�  @��  .  

  

1���& @�+V� �1 �����)� WE
 ���0 1��& #$  

T? 
�\��  �=�H�� @�#g7 �= C��7��� W3�`E� t���� @���:� M$� ������ ���� =���

'__2/ ���� &� F#G��6� 
��+�� . ���P� ����� =��� T? N� ��u-2  ���� X:�U �� F#G� �6� 
��+��

www.SID.ir



Arc
hi

ve
 o

f S
ID

                                                                       	
�	� ����7� 9���� ���� �� ��

c+�  

0-

� &E$� C���?e <=�#� "� "�P� 7 )��!'- � &�����:� C���? �� ���� &� F#G��6� 
��+��e )��

==�
�� .  

���� ��  W3�`E� @�� �:� M$� "� 8�:=�4 &��� m�� �C��7��� mj� "#��� ��� "�����

 
�\�� "� �#1H &�?(.!22 ���: m:�\�� ��6GI . m:�\�� @�H ���� =��� T? 
�\�� ���� ):� �� �KL

��� "����� 
�:�� �= &�? @�� �:� M$� �
�6�� A:{�L7���I C�I�>�7 �= "#��� ~�#1H 0//20 

F#G��6� 
��+��  =7�> �= "� ==�4 &� =�7?��./'u(  7 &E$� C���? X:�U �� F#G��6� 
��+��

u/''- �� �I��  )���� &�����:� &�? 9���� �� F#G��6� 
��+��.  

   

.���� �!"� ���
$ �� ���1�
 '��
 X6�V  

 �= 
���� 
�6�� �= &E$� C���? �� C��=�� 8��� F:�g �=�H�� C�I 8=�= 7 W�R�U� "� "H�� ��

7�> =(0  ���� &E$� C���? �� C��=�� 8��� F:�g �� "J:�P� �= "� ���� &� �s�=) =7�> �=-0 

�s�= ( =7�> �= 7 )�:�� ���J�../' ���� &� ���� �s�= . �� &1�� �b:�P� "G�L�> �= &���bR "�

 ���� 
���� 
�6�� �= �=��4 &� ���% 8=�*6�� =��� 
��� 7 &6�� ��$� ���� &E$� C���?(0 �s�= 

@�� "6��4 ���% C��=�� 8��� =��� 
�6�� T? N�J��6� . F:�% 
���� 
�6�� "� @�� &L�> �= ):�!// 

���b�� ���= �� ���� &E$� C���? N�J��6� �s�=.  

  

.�/0� .���� �1 �����)� @�+V�  

 @���:� M$� �
���� 
�6�� C��7��� =��H 
����� 5��� 8�� "k��� ���? 7 W�R�U� ������

? W3�`E� <�� �= 
���� 
�6�� B:= 7 &�'/.(  �� �����-/u(_!  =7�> �= "� @�� ��6GI

'/'000  ��6GI) <=�#�/2 �s�= ( 7 &�? W3�`� "�/20-0u ��6GI)<=�#�02 �s�= ( W3�`E� "�

@�� "6��= i�`6 � B:= ) <7�H( .( �:� M$� �� "���: N��� 
�6�� &�? &R��� W3�`E� ):�61��

 @��--_(u �> ��6GI =72///' =�� &� N��� �� @�� C�
L��s�= . @�� �:� &g��� t�1��

 &�? W�;��/.!'-  "� ���� &� ��6GIu/(! @�� 8=�= i�`6 � =�  "� �� @�� C�
L� �� �s�= .

 @�� �:� M$� �� ���4 �
�6�� B:= <�`E� ):�61��(02_.2  �� m�� "� @�� ��6GI.2  �� �s�=

==�4 &� N��� �� B:= @R��� C�
L� .  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

  ���� �� ��	
�	��� 

 

75

Y6��0  

=�1� "k��� 7 "s�  �:� W��`� 
��� &� �� "#L�$� 7 X�PE� ):� �� 8��? @��� ]:�6�.  

' � 7 
�7� <\% 
�f &�? �� 7 B�� "�� =7� ��bR =�H7 �� "� �I= &� 
��� �������       

 ���� "� @bJ� 
�6�� &E$� T? N�J��6� �
���� 
�6�� �� =7��  7 =7����� 7 
? C�I " ����

T�   ��6�= �� 8=�*6�� 
7�� 9���� ):� BYR� @1J% 7 @J�� T�+$� 
? �� C��=�� 8��� &L7 �8=��

==�
�� ���  . 8=�� F������ 7 T? =�b1� "P$�� ):� B�� W�G�� �� &G: "� @�� &L�> �= ):�

@�� 
? "�3�� C������ &��G� 7 &���� 9:���. 

( �  
�\�� "� &E$� C���? N�J��6� C���= 
�6��0//  ���� "� <�� �= F#G��6� =���+��(0 

=��4 &� ���% C��=�� 8��� =��� F#G��6� =���+�� A: �� �61� =7�> �= &�#: 
? �� �s�=.  

 /�  =7�> 
�6�� &�����:� 7 &E$� 9���� �� &L�`E6�� T? N� B�>(222  F#G��6� 
��+��

 ���� "� �@�� 8=��-_ �� )���� &E$� C����:�H X:�U �� 
? �s�= "� @bJ� ���P� ):� "� @�� 8

���� &� ���� ���J� 
�6�� &E$� T? 9���� N�J��6� . W��s C�I &��� m�� ������ �
:= ��U ��

 "� ���� "6��4/2.  mj� �= &:�K; C�I���� m:�\�� 7 @�1#H ��� "� "H���� T? F#G��6� 
��+��

=��= =�H7 C��7���.  

- �  
�6�� &H7�  B�> N� ��(2!2 
��+��  �F#G� �6  &:��I�� �=  "�+j� <�� =��  &� "�=��  

&1� 8=�*6�� =��� 7  8�� p+� 9%�7 �= =��4 . 8=�*6�� =��� 7 8�� ���� ���P� ):� p`� N%��> �4� "�

 =7�> �= �=��4 ���%///  �= C��? �= 7 C����? �� C��7��� )��� ��6GI 
��+��'_22  �I��  =���+��

@��=.  

 _� C������� ���� ��  �= 
���� 
�6�� �= &E$� C���? �� C��=�� 8��� F:�g �@��4 W��s

 =7�>(0  =7�> �= "� ���� &� �s�=../' ���� &� ���� �s�= . 
�6�� "� @�� &L�> �= ):�

 F:�% 
����!// ���� &� ���= �� ���� &E$� C���? N�J��6� �s�=.  

! �  =7�> O��>� ��(. 
���� 
�6�� M$� �= &��  �� 8�
6�=  =7�> �=///-_  
��+��

 =7�> "� @�� "6J���� ���P� ):� "� 8�� ���� 7 8�� d T? F#G��6�-.//  &�? &g��� �� ��6GI

@�� 8�� ���? �= C����? =�b�� �: C��7��� �:�H.  

www.SID.ir



Arc
hi

ve
 o

f S
ID

                                                                       	
�	� ����7� 9���� ���� �� ��

c+�  

0!

0 �  &L�`E6�� T? F#G��6� �I C��� "� �I= &� 
��� &Q��>� &��  C�I�� C=�`6%� &��:���

 &��  C�I�� ):� X:�U �� =7�> �=(/.  <�:�) ":�� <���='/02 ( ��? �= 
�\�� "� @bJ� "�

 ��*� �1R "� "H�� �� 7 
? �� "+s�>_2 ���� &� &��k�� 7 <�P#� ���J� B%� �I�� ):? C��� "L��.  

  

����
 � Z!
  

��  A�  "1�� 7 A�  B�+%� C���= "� 
���� 
�6�� X�PE� ):� �� 8��? @��� ]:�6� ����   

� "� ���� &�@�� 8=�� 
? &+s� 7 &���� C�I ";�;= �� 8���1I &�? B� NG� .�=  =�H7 "G�L�>


? �= =7��  7 =7� ���� �
�7� <\% 
�f &�? �� 7 B�� C�I "�� =7� � =�H7 �Y� �� �� 
�6�� ):�

�I= &� 
��� &�; &E$� T?  9���� N�J��6� . W��s 
? �� F����  T�+$� C��=�� 8��� &L7    

=��4 &1� .�� =7�> &E$� T? 9b�� C���= 
���� 
�6/022  ��R @+R "� "� @�� F#G��6� 
��+��

 C���= �#6J� C�I )��� "��6� �= 7 =�� &� ���  
�6�� �� &�L� 9b�� ):� �� &�j� �N��� 8=�*6��

����� &� B:= W��`� �: 7 ���� &� �I� m:? @L�> "� 
��a1I �&�? @�� @�+��% . &g��� "G:��$�

B:= 7 &�?  
�6�� ):� �= @�� �:�--2  =7�> �= "� @�� ��6GI'/'  7 &�? 
? ��6GI/20  ��6GI

���� &� B:= 
? . 
�6�� ):� �= 7��:� ��02 % 7 F���� 
������ 7 &I=��� C���= @���:� &g���

��6J�� &��+$� .� 7 �I 8��� O��>� "+���� T? &E$� C����:�H C��� 8�� d 7 ���� �KLe W�J��

���� =���  F���� 7 &���� C�I��GI�� �� &G: ���� =��� 
�G� 7 
��� �= 8=�*6�� 7 C��=�� 8��� @�H

� @�H �= &E$� 9���� �� "���� 8=�*6�� C���e "#��� 7 &�? B� NG�� 9�� 7 
�6�� &�? C�I���� )��

���� &� &R��� 7 C��7��� C��6�L�#� .� �� &G: X�PE� ):� �� 8��? @��� ]:�6� "� "H�� �� 7 ���7

���� &� &��  C�I�� O��>� &E$� T? 9���� �� C��=�� 8��� C��� F���� C�I 8���  O��>� �� "�

 �= 7 8�� 8�� d ����� &1� ���� =��� 8=�*6�� 7 C��=�� 8��� C��� "� &���� �= �I "�� =7� T? ����?

��� &� ��`� "� ���� 9%��� . �� m�� "� ��f__  �= �I "�� =7� &I��? �s�=#%���c  "� ���� &�

 ���� \�� ���� 
��� �= "�� =7� ��1� C������7� B�> N� �4� �
:= ��U �� 7 ���� &1� 
? "� &�? ����

�����> =��  
��� &�-_ =�1� ���� 7 <�6�� �� &E$� C���? �� C�s�= . W��s C=�`6%� C�����:���

C�I "�:\I 
=�� <�b% N��% 7 C=�`6%� "�H�� 8��I����� "6��4 ���� &� 
? &:��H�.  �� �KL ��EL

�� &��  �� A: O��>� C��� ���� =��� C�I "�:\I N� 
=�1�  "6��4 W��s C��+�+E� 7 ":\�� ����

 C7� ��(. �� 8�
6�= �� A: O��>� "�:\I 5��6� �&���� =��� &��   =7�> �= &�� '20_ 

www.SID.ir



Arc
hi

ve
 o

f S
ID

  ���� �� ��	
�	��� 

 

77

�� C�:�\� "1I <��� ��$� �4� "G�L�> �= ����� &� <�:� 
��+�� N:�b� <�:� "� &P:�$� �� 8���� =�

 =7�> �= =��-u..  �� &��  �� A: ��*� �1R �4� 7 @��= �I��  &L�:� ��? �= <�:� 
��+��_2 

=�� �I��  C=�`6%� 7 F���� ���J� ��? �= "� �� �I��  ����� ):��f �+b� ):� B:��
� �Y� �= <�� .

� &E$� 9���� N�J��6� =�H "� "H�� �� ):�����0// F#G��6� =���+�� ) "�'/'_  �� F#G��6� 
��+��

=�� &� ��L�� 
���� 
�6�� M$� =�  ��( C��=�� 8��� F:�g ������ �4� �-_  5��6� C�s�=

 "� A:=\� �:�� �=�� 8=�*6�� =�H�� N�J��6� ):� �� 
��6� ����0/'  T? 9���� �� F#G��6� =���+��

 "� =��4���% C��=�� 8��� =��� �=�H�� &E$� O��>� B�� ):� ����� C��� F���� C�I��GI�� �� &G:

� 7 �I 8���e���� &� &��  C�I�� 
�f T? <�6�� W�J�� . 5��6� &1�Y�� T? B�> ��� �� �KL

 &��  �� �I!/'  "� A:=\� O��>� 
�G�� F#G��6� 
��+��'!_  =�H7 
�6�� M$� �= &��  ��

 =7�> �= ���? 5��� &L�6�� T? B�> �� "� =��=''_  &�? @�� �:� "� "P$�� &g��� �� ��6GI ��\I

@��4 �I��  W��s C�7 8��� C�P���7 C����? =�b�� ���? �= �: 7 "6��. �� ���P� ):�  T�J6>� �� &g���

 =7�> "� ��g�> <�> �= @�� @E� &g���_u_  ���4 ��*� 
? �= �4� "� ��� &� ��6GI ��\I

 ��6GI �I C��� "� 7 =�� "6���_// �$� )� =7�> �= =�� @��=�� <�`E� 5��6� �(  )� 
��+��

 &L�:� S��� �� ���40/( @��= �I��  <�:� =���+�� . =7�> �= "�3�� "G�L�> �=-2/'00  �� ��6GI

 m:? W��`� �T? 9���� =�b1� "+1H �� 7 C=�#6� W�G�� N�L�� <���I C��7��� �#6J� &g���

���� &� �I� .�L�� @*4 
��� &� &+���$� Z� T? 9���� �� "���� 7 F���� C��=�� 8��� ��R N

 "#��H &:�K; C�I���� ��L�� &+s� 9b�� 7 N��R "� C��7��� C��6�L�#� �
�6�� M$� �= =�H��      

 C=�`6%� ��; 9%��� �6�� �= 7 )�k�� &I=��� �� 7 &6�� W��`� 
��a1I 7 "6���� "#��� ������ &�

<�b�= ���� &� .  

�� �� &+� ��$� Z� "� "H�� �� @*4 
��� &� &+� C��� 91H A: �= 7 8�� "k��� FL�$� "� "H

 7 ���7� �� &G: &��  C�I�� O��>� �
���� 
�6�� �= F���� &#�bU 5:��� =�H7 7 &1�+%� 5:���

 C��� ���? �� C��=�� 8��� C��� "���� 7 &E$� T? 9���� C��� 8�� d 7 ���� C��� F���� C�I 8���

? �I���� )���� @�H �= C��7��� C��6�L�#� S�6J4 7 "#��� C��� ���6>�=��� 7 8�� &��� m�� &�

���� &� &��J�� ��� <�> �= "#��H &:�K; C�I���� )���� . 5:��� "� "H�� �� \�� ���� V�P� �:�� �=

 "���� XU��� 7 
���� 
�6�� M$� �= �I 8��� ):� C��H� �� 8��? @��� T���� 7 =�H�� C� "P$��

www.SID.ir



Arc
hi

ve
 o

f S
ID

                                                                       	
�	� ����7� 9���� ���� �� ��

c+�  

0.

� &� C ����? B� �� "+��P� 7 T? 9���� ��:��=�� 8��� C��� "���� C��� &b���� ��GI�� A: 
���#� ����

=��4���% 8=�*6�� =��� &L�16>�.  

  

 %
��&  

' �  �\	� "����� 7 @	�	�� 
����� mj� �= 
? �� T�+$� 8=�*6�� ��R N+R �
���� 
�6��

 8��1� ":��� �C��7���(_'8��=�=�� � '/.'� "E*s '/_.   

( � g�g� ���� 8�
���= �C��=\�j�? &����� <�s� �"L� @�> �&:�� )t( 7 ��f "J��� �

 �C�g� ��% 
�6�? W����6��'/.2. 

/ � ����� 7 &#�bU 9���� W�P�PE� \��  7 &#�bU 9���� W�P�PE� \��� C�1�� �
���� 
�6�� ��=

����  
�6J�� �
���� 
�6�� ��='/0-� "E*s !!.  

� � R� 7 &���� �\:7�� �C�b&��:��  7 &6�� A:{�L��� 7 C� 8��� W��+1R &R�16H� 7 C=�`6%�

 �
���� ��=���� 7 &#�bU 9���� W�P�PE�\��� �
���� 
�6�� �= ��  7 T? @z�*> ):��

'/.2.  

_ � &��:��� mj� �
���� 
�6�� C��=\�j�? @:�:��  �W�#L�$� 7'/.'.  

6- Alberta Agriculture, Food and Rural development, small Earth fill dams, Agdex 716 

    (A20), June 2002. 

 

 

 

 

 

 

 

 

 

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

  ���� �� ��	
�	��� 

 

79

Earth Fill Dams Construction, A good Alternative for optimizing and Productivity in 

surface water resources application due to 

Development of Agricultural activities in Zanjan Province 

Abdi P
1
: Member of Scientific Bored of Natural Resources and Animal 

Affairs Research Center of Zanjan Province 

 

Abstract 

Nowadays, considering to daily increasing rate of human population and demands for 

food, agricultural sustainable development has great imqartance in the developing countries e.g., 

Iran. An overview to the soil condition of our country shows that at least 51 million hectares of 

surface area has agricultural potential, provided that there are Enough water, while only 20% of 

these lands are cultivated.  

Zanjan province with arid - semi arid climatic condition and with average of 360 mm, 

because of its numerous plains with the surface area of 22164 km2 of which agricultural lands 

exceed of 50% Zanjan province has appropriate capabilities and potentials for agriculture, but 

because of water scarcity of agriculture water sources, it has not been possible to benefit of 

there sources, unfortunately.   

On the other hand, amount water produced in this province is about once Milliard M3 of 

which a great volume of it runs off the province with out any application. Therefor it has been 

tried to describe the earth dams as a strategy for optimal usage of these water sources for 

Development of agricultural affairs. 

Thus, 28 earth dams at this province were created and their Social-economic performance was 

evaluated. 

The objective of this study, in fact, was to investigate the operation of Earth Fill Dams 

Construction, A good Alternative for optimizing and Productivity in surface water resources 

application due to Development of Agricultural activities  

 In this way with the help of available data, gathering the research document and the field 

investigations this objective were analyzed. 

Results of this study showed that, amount more than 44 Million cubic meter of surface water 

could be controlled and 3230 and 1320 hectares of dry farming land were changed to water 

alienating areas and led to development of agricultural activities and employment at studied 

areas. 

Socially, construction of earth dams has found popular importance among people of area 

and encouraged the farmers and popular Co-working and association toward the earth dam 

construction and conservation. 

 

Key word: Earth Fill Dams, surface water resources, Agricultural activities, Zanjan province  
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