
����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	�  ��	!")$%& (/�	()�� *+,- 

�� 

���.�� �/&�& 
0��	� 
�	� 1
�!� 2	3 45	�0� 
�	� 1
��� ��6
� 1� 7�8�9 
	� ��	:(�& 	�

1�	;0� �& �<3 
75�)�	�;	�0� �	(�& =>;��50� 7�8�9 ���. 
���� 1�%	<�(

����? @��3*=�A�	B 	/�>��. >��C���	� D�; ��&�+

�>�E" 

� �/&�& �& ��	:(�& F�GB H505>� ��?� �>� ��&� �9 �� ��I?�� ��	I
� 0� ���	
�	; J&0�KLM =7�8�9 ���. D5 �.
0��	I� 
�	I� 1I
�!�

 �&� �& �E5 �/&�& H�� 
&0� O�	
� 
	��	� �� ��	
� H���>� 4�	� � �&>5	P 1���M 1� ��	5> 	� .>;��50� 7�8�9 ���. �� 0/	. Q�RGM

 H.	)� 1�S-TC 
� U���M ��6
� 1� �	�;	�0� �	(�& �� �	(V� O�	 �IM0� � �I5� H�W =��9 H�W =X	� @�	  �/&�& 
0��	� O��0M U50M

 1
��� H!? H�0Y J��B ��� 
�	� 1
���� � Z	3 45	�0� 
�	� .7I�; � [%	I3 ��I� =45	I�0� 05�	IR� =0I/	. Q�RGM �	\;& 
&0�

1�R; H5��>G� � ]>� ��&�M 
���� �&�
� 1� �/&�& �& ��	:(�& 
	���&>;	(�& Q�� �>  1�!M 
	� 1
�!� �>� 
	� �I/&�& 
0��	I� 
�	I�

 >  ��	:(�& .�&7�& �0; �� ^E�_��� `�� �& ��	:(�& 	� � 1�!M ��>� >
" �<3 
75� 1�	;0� �>�ADBASE>  @. .1� a5	(; �& �>�9 H��

 &� 1;b	� ��� 45&7�& � Z	3 45	�0� 4�	W �&7�� =>;��50� 7�8�9 ���. �/&�& 1
�!� 
0��	� ��0�� U�/ =Q�RGM O�M0M 1�T,/T>B�� 

�cC/**,���; 1d&�& >B�� .1
�!� ��&� >�WLM 1R<
� �� �e	� �/&�& 45&7�& � �5� �/&�& 4�	� 0� �>  �	\;& 
�	� .1� a5	(; �& �>�9 H��

H�& �e	� � ��9 
���	�W �/&�& F<� 0fW&>. �& ]>� ��&�M �	5� 
05gP 0�KLM 0h;	5	�; 7�; H��	). @��GM.

�i&� 
	� ��
>� :1
�!� 1�	;0� =2	3 45	�0� =�/&�& 
0��	� =
�	� �	�;	�0� =>;��50� =�<3 
75� 

1�>R� 

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

��� � �!" #�	$� %��&' (.����(*+�� ,	�- �� �./.� #�	$�

 0�.+1� 
���( �*+�(
 2+�� 	+� 0�
	!� 3��� ���*�� 0
	4 �� �
 ���

���.0�5� �5/ 2����	$� �� �1
�+� ( 3�	6
�� �7�8 	� 3
����

 ��� 3
(�9 ( :�; �#�	$� ����*� �2����� )=(��.(2�� 
�

 �� �+?� �+ �!" #�	+$� �� �+$�5� 0�	@
+�� ( 
�*+�	A � �.' �	
��


�
7	� �B� 
� �	��� 3	B 0�.� ��C� 3	B)�(D(�
 �� �E 0�	@
+�� 

� �(*� �./.� #�	$� �� �FG� �+��
�� �� �*�	�
 %�� #�	+$� ( 	+B

H�� 0�.1� I�� ' 0*$�� 3	B *��)�D.(��� 3��� 2+�� �+� ��	� 

�.�B	J���� �	5/ K� #�	$� ( L�-(
*�B 0(�M �J�B(NA�	
�� 0	��	��O 

�.�3
��P�&�� ��*$5� 
	��	
�� ���	�
� :.QR ( � �!" #�	$� 0*�����S
*� ����' 0	J���� 

=.NA 
	��	
�� 3
��P�&�� ( T	C �U	@V �	W�W�' PE�� ��B(���5' 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                             1 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$%& (/�	()�� *+,- 

�D 

3P+�
 �+�	��� ( X��+8 ����*+� 3�
(	�+O Y&� 
� � �.'

 ��� :�; �9�
� 3��
	O %�	$�)�Z.(

%+��&' �+C�� P+�� X��8 ����*� �./( 	� #�	+$� 
� 	+B

 �� �
.8 � �!" ���M.Y�	+��7 	+� �+ �!" Y�	��7 �Q1/ �� 

7 ��F[' ��' �O \	C ���].-.^]��-	  ��	�+�� 
(� �	+�� 3	+B

 �+�� _
	+C P+�� �	�+�� `�
$E �� ( 0*�	�� *�*A)�a(.�+4�M�

 ��b+A �	+��� � �!" c���d *V 	' Y�	��7 H�	E ��.1� I�.
�

 *+V 	+' �� YB	E :.5@� �� T	C Y�	��7 	� �Q�	W� �-( ����

 e�" 
� %�	$� ����*' f	&'� �� � �!" c���d 3
���+� 0�5� 3	B

 � T	+C ( K� �� K.�++�� �+�	�� ��++!B�
 g+� ( :�++!� 3�	+�

�� �.d)��.(


� 	++5�� �++�Q�	� ( ��* 
++�� %�++V �++� �++9�
� �� 0�	@
++��

 �� �
���*� X��8 3P�
 ��	��� g� K.4
	4 �*+d �� *+��.'

 *++B	�� #�	++$� �7

*++B ( %++��&')h�a(�h.(�++E 	++i�� ��

 �+�� 3��+� j5� #��.� �� ��� T	C Y�	��7 � +�.' �+� ��	+�

�*�	A 
.+k$� �+� (
 2+�� �� ��+�� �+ �!" #�	+$� ( 3�
(	�E 


��	��� 
�*+�	A ( �+$�5� ����*+� ( � +�.' ( 	�V� �$��� 
� 3P�


 e�" %-	� 
� 0N�( �� �9�
� �3
��P+�&�� ( T	C �U	@V 3	B

 
� K.+�
 *+�-.' ( T	+C Y�	��7 *�(
 ( �� 9( �� �B	M�

0�.V j5� �� ��� P�&�� 3	B 
�P�� 2��' j�16' 3	B M3��+� 3�+�

��	��� 3P�
 *d	� �� �k� �
.� 3	B)�.(

�+Qi
� 3�	+� `*+� 0.�+d 
� ����*� jQR 0�B./ 0�(���

 l(
 ( ��� #�	+$� �+$�5� m�6&' �5/ 
� 3P�
 ��	��� 3	B

j++5� �� #7	++$� 2��
�++�� ��
(� �++�� �++� 3��++� K	++�1O 2��++'

 �� 
	1d �� ����*� jQR 3���
	O 3	B
�P�� �(
 .��	��� 
� 3P�


 �� $++8 Y++&� 	++� ��++�	W� 
� �++ �!" #�	++$� ( 3�
(	�++O

j�16' j+B ���+O �+$�5� 	+� n;.1 � ����M o*+B 2�*+$4 �	+��

�/�.� *��)��.(

�9�
� 3��
	E 	+� *+��.' �+� 2��� IQ
&� 3	B*V�( 3(


 �++�	��� `*++� g++� �� 0�	@
++�� �++$�5� 3��++� 3P++�
 3�	++� 

)Optimization(��F[' YB	E ( 2��� 3��
	E *��
� ��+�� ��

 ���++M �++$�5� �++����)��(�:.++5@� �� 0�	@
++�� 	++� (
 2++�� ��

�$�5� ��� #��( 
� �E 3�	� %�	$� �� ��	� �/(�C 
�*W� 2��'

 �+� �� �+� jE	+V 3	B ���(*�� �� �/.' 	� ��	�	� g� �*+d	�

�� �+$�5� �+7�M �+i�
� ��.' �� �+?� � �+9�
� 3��
	+O 3�	+�

0�
 � \	C �U	@V 3��� %�	$� 3	B
	O P�&�� ����*� �� �O ��

 j�16' (�� �
 
	�
C� 2�� ����M �$�PM 2�� �� 	' *B� IQ
&� 3	B

 *$$O f	&'� �
 j�16' 2��
5� ��9�
� 3��
	O)��.(

g�$�' 
� �.+/.� H�	�+� ��.+1� �+$�5� 3��� ���(��7 3	B

 l(
 2�� �� ��� �E �
�� �./( P�&�� 3	B 0�.V �� 0�	@
�� 	B

��	�����C 3P�
 )Linear programming(��� .�+�
�� 3	+B

 �� �	�� 0*�� H1R ����	��� ���
	E *B� 3	
+��
 
� ��C 3P�


�$�5� 0�.+V #�	$� ����*� 3�	� �
.+� �
*+� �+� P+�&�� 3	+B

 ��� �
7�M 
��� 0�	@
�� .�� �	�� 2�� 
� g�� �� ��.' ��	E)�p(

g�� (��	E)��(�+$�5� q.6C 
� Y�	+��7 ����*+� 3�	+�

 0�.V��� �� ��� 
� T	C �+� �� ���
	+E ( *+�(	�� P+�&�� 3	+B

 0
	+d� T	C Y�	��7 3�	6
�� ( ����� ����F[' YB	E 
.k$�

�.1� .YB	O �� 0*d �^�
� r�W�' s�	
��K.�
 *�-.' t*8
� 

Y��P7� (�=h �+ -	�� �
.+� �+W�$� 
� ��;	+� �.� t*8
� 

�
�� �-;�.u$�� u$�� ()�h(.' 3�	+� �vO�*V �.+� ( *+�-

 3�
.� � -	�� L� 
� �
 ��O �$�5� 3P�
 ��	��� 3��M
	O �� 	�

�B	� 
�*�	�.O)Mahi Comand (*���� :	i�� *$B .r+�W�' 2��

jB �+W�$� X�+� 
� ��+O 3P+�
 �+�	��� �+O ��� �	�+� 2�$4

 �� �
 ��*�-.'Dp	'ZD�� �
 m-	C ��M�� ( *8
� �=	'�D

�++�� 0��� Y��P++7� *++8
� .3	5
++� ��
	++?1B ()�=(`*++� ��

 0�.+V 
� 3�	6
�� �.� ��.1� �vO�*V 3��� ��C 3P�
 ��	���

 3
(� �-	�� 
� �QV	� ��	C�(
 ( *+��.1� 0�	@
+�� *+$B 
� 	+�

 K� ����*� 3N'��
�� _��&
�� �� r�W�' s�	
� ( �$������ 3	B

 *++���M �++i$� �;.6++�� .`*++��
)��(3�	++� �++$�5� P++��

��	��� 
� 3��
	O 3P�
 �� 0�	@
+�� 	� ��	
�B.O �V�.� 3��� �9�

�+++�	��� �+++�C 3P+++�
(��	+++�7��w/ �	+++R�"� j
�+++��

(GIS))Geographic Information System(�+�� �5/ +���	

 0�.+V �� �?� 
� �
 3
�*�	A ��*+$Q�	' `	1+d ��	
�+B.O 3	+B

 ��.+� P+��� �+�W7.� �+� �-;� r�W�' 2�� �i�
� ( ��O ��
��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                             2 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


���.�� �/&�& 
0��	� 
�	� 1
�!� 45	�0� 
�	� 1
��� ��6
� 1� 7�8�9 
	�... 

�x 

�
�� 
.Ob� r�@Q' .�u�	' ( �)�Z(��	��� j
�
.J-� �+�C 3P�


 3N'��
�� 2�� ' �5/ �
 r"	$� 
� �9�
� 3��
	O ����*� 3	B

 �i�
� ( �
7�M 
	O �� ��.�	' �QV	� K� �+O *+��.1� 3��M 3	+B

 �� �B	� l
(�A y
�P� 
� 0�	@
�� 3��� �$������ 
� ( �(�+� 
	O

 �� �B	� l
(�A �� z.��� X�� ��W�$� @
+�� �+� *��.'0�	 3	+B

 �.d H�*!' 3�J�� .E�2�
�� g� ( Y�-�)�x(�$�5� *+$4 3�	+�

 �!6+R 3	+B �?!+d �� 0�	@
+�� 	+� �
 �+9�
� 3��
	+O 0
.k$�

�R.$6�)Artificial Neural Network ( �
.+� �	+1-� 
.�O 
�

 H1 -�
.
+�� L� ( *���� 
��� YB(NA ( r�W�'ANN e�+8� 

0�.+V X�+� 3��� ��O Y�	1� 2
7	� 3��� 0*d �+^�
� �P+�&�� 

Y�	1� 2�� �O 0��� �� 	B j�16+' *+�-.' �5/ *��.' H+�	� 3	+B

 ��+�M 
��+� 0�	@
�� �
.� �9�
� 3��
	O ����*� ��/.' .( .+�-

 �
�.
++��)�a(3�++�M j�16++' ��	!�
�++A ��	�	++� ���
	++E 

)Decision Support System(0
.+k$� *$4 j�16' f	&'� 3��� 

� 
� �
 � �!" #�	$� ����*� 
� ��	+��
� �
.+� ��.+$/ 3	+W��7

 *���� 
��� .`*�DSS l(
 g+� �r+�W�' 2�� 
� 0*d �V��" 

#�	+$� ����*+� 
� 0
.k$� *$4 3��M j�16' 3��� �FG� ( �
	E

 �
 ��.+1R j
�+�� s�	+
� H+�Q�' ( P�-	+�� �� 0�	@
+�� 	� � �!"

��� 0�.1� �	5$��A.

`*+� ���
	E q.6C 
� P�� ����� 
� �+$�5� 3	+B 3�	+� 
� 

	E ����*� �� 0(�R P�&�� 0�.V �9�
� 3��
 g+�� ��	+E)��(�

�++� ( 3(
	++� �$�++�� c++�.' 0*++d :	++i�� r++�W�' �++� ��.++'

��
	++++�1B)��(�++++�	��� �� 0�	@
++++�� 	++++�o*++++B 3P++++�
 

)Goal programming ( �� �+++++d*�	��M 0�.+++++V��� 
�

0�.V��� 3
���� 0�5� 3.J-� 2�� ' ( �	
�QM �	
�� .� 0�� 3	B

 #�	$� �� �.1� 0
	d� P�&�� .�+�� �� s�	
� r+�W�' 2+�� �� 0*+�� 

�� �	�� �3�	6+
�� o�*+B� S	+�� �� 3*$� ��.-(� 
� �O *B�

 �R	1
/� ( ����� �����0	M*+�� S	+�� �� 3�	5$��A 3.J-� 

0	M*�� �J�� �� �!�� �!�� 3�'�� 3�
�� 3�	6
�� ��+�� �+�	B

 
� 	�� 0*d 2��[' �k� �
.� o�*B� :	1' �� 
� �O0	M*�� ��	�-

��� 0�.!� 2?1� o�*B� :	1' �� ���
�� 	B.

�+$�5� r�W�' 2�� 
� P+�&�� 0�.+V �+9�
� 3��
	+E 3�	+�

 �$�1E 
.k$� �� 0	��	��E �	
�� *�.1��� �+� T	C Y�	��7 3�	�

 �� g+� �B �$�5� � �( 2�� ' 3	
��
 
� 3�
.� � -	�� ��.$R

3��
	E �
(	�E ( ��� 3�
(	�E �#'�� �{	� 3	B H+�-� �� j�� 3

*�*5' ( ���
�� �	��� ���	A �	R�"� ��.� �./.� �	+i�� 3	B

 �+
7��bA :	+i�� �+W�$� ��	+���� ��	�	� �� Y�	��7 �F� 
� 0*d

���.

`�� � �&�� 	�

1�%	<� ���� 1R<
� 

*� 3�
(	�E ��	���� `	�	E ��� ;	� 
� *�.1��� P�&�� 0�.V

 
� *�.1���h� �	
��5d `	1d 3�
�.Q�O �	
+�� 
� K	Bf HA�

 �+�� #+��( 0	��	��O .+V 3�
(	�+E ,	+�- �� �+W�$� 2+��+P^	

%!+� �K.+�
 *+�-.' ( T	+C Y�	+��7 �(�+� ( 0�.� ��1B�

 3	+B `	+�	E ( ��	+&� �*+d �A P�� ( ��	���� ��� 
� �'����

 ��� 0*d 3
	��� .�7��M.�P�7 �	 -	�� S	�� �� �W�$� � �(

Z�x� 3	+B `.+" c��( *V 
� ( 
	
?B ˝h�´hx˚h�	+' 

˝hD´�h˚h�3	++B }�++R ( ���++d ˝�h´�a˚=h	++' 

˝pa´=D˚=h��� �
7�M 
��� �-	1d )�=. (H�d��+� �.� 

�+� �	�+� �
 �+ -	�� �
.+� �W�$� �QE 3	1d (*+B� .c+�.
�

 �W�$� ��;	� �M*�
	�h/ha��Q�� S	+�� �+� 0�.+V j�Q�� ( �
�

  � g�C �1�� �0]�!�� l(
 �� `*
 *d	� .0�	@
�� �� �Q+8� 3	B

 �{	� H�	d 0�.V �9�
� �j+�� 3�
(	�E ( ��� 3�
(	�E �#'�� 

0�&8 �9�
� ( ��.��� r"	$� �+� 	+5�� � +�( �+E �+�� 3�

 %�'�'=�/=a��x/hpp� ��x/hphZ �Zx/Z�� (�x/�=p
	
�B 

�� *d	�)�=.(

Q�RGM `�� 

� �+�QE �*+
�� 
� �+9	V r�W�' :	i�� 
.k$� ���.+/.� �	+ -	�

 T	C ��7��M.�P�7 �	 -	�� H�	d �K.+�
 ( Y�	+��7 ���	$d

2�++�� ��B	++�M Y++d.A �3].++-.7
.�.^] ( �++�	$d ��++�	$d�.B 

3�	6++
�� �K� #�	++$� ( 3].-(
*++�B�����*++� �� �R	++1
/� 

0	��	��E �	
�� 3
��P�&��)�=(*+���	� �" ( 3
(� #1/ 3	+B 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$%& (/�	()�� *+,- 

�a 

@E  *.� � �5	��&0k? H��A��1�%	<� ���� 1R<
� ��� 
	 

*���M H�1�' �����8 .H�d 0*�� ��� �� �	R�"� S	�� ��

 c��(
 �
.8 �� �-[�� �QE�	'����� .

]�[i

n

BiXC)Z(Max ∑=
1

1

����
��� �
 ����
 �
.8 �� ��.'��.1� X���' .

]�[[ ]∑ +−=
n

iii X)AA(A)Z(Max
1

13211

]=[i

n

EiXC)Z(Min ∑=
1

2

]h[11 BX ≤

]�[23 BX ≤

]D[34 BX ≤

]x[431 BXX ≤+

]a[54321 XXXXX =+++

�	�;	�0W �	(�&

0� 7�8�9 ���.5>;��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


���.�� �/&�& 
0��	� 
�	� 1
�!� 45	�0� 
�	� 1
��� ��6
� 1� 7�8�9 
	�... 

�Z 

]Z[61 BX ≥

]�p[72 BX ≥

]��[04321 ≥X,X,X,X

	5�� 
� �EZ1(Z2��;	+� m-	+C *+��
� %+�'�' ��)�.+�Q��

`	�
 (��;	� Y�	��7 ()2'(�+�� 3��
	E �B X�� *V�( 
� .

Xi3��
	E �B �V	�� )
	
�B(�CBi(CEi*+��
� %+�'�' �+� 

��;	� m-	C)`	�
 �.�Q�� (�;	� Y�	��7 (�)2+' (*+V�( 
�

 *+d	� �+� 3��
	E �B X��.Ai1�Ai2(Ai3�.+� %+�'�' �+� 

T	C Y�	��7 �
	�C �$�PB ( *�-.' �$�PB �m-	C	�)�.+�Q��

`	�
 (��� `	� 
� 3��
	E �B X�� *V�( 
� .B1	' B4�+� P�� 

( �+�� y.+1i� ( j+�� ���� ���	� �9�
� X�� 2��
��� %�'�'

 ( ��	�B5	' B7� %�'�' ��X�+� 2��+
1E ��+9�
� H+E X�

 �+� �+ '�� �9�
� X�� 2��
1E ( ��	� �9�
� �+� �+E *$+d	�

0*d 0�	@
�� �;�	 � 
� 
	
�B *V�( %�V*��.

H�	K 05�	R� ���90� 

0�
 ���.��� �9�
� �� 0�	@
�� 
� ���w' �	��� �Q 7 c���d 
� 	+B �

0�&8 �9�
� �
�*� �./( 3� .�� 	B*+V�( 2+�� �V	�� 2����	$�

�X�+� ��.+$R �� 0*�	� ��	� 
�*W� ( 0*d jE P�&�� 0�.V X�

 �+
7�M 
��� �/.' �
.� �9�
� 3��
	E 3�	� �$�5� 
� �k� �
.�

��� .3��
	+E �� g+� �+B ��;	+� Y�	��7 2�� ' 
.k$� ��	+B

)CEi(l(
 �� 0�	@
++�� 	++� K.++�
 *++�-.' ��P++�� �MPSIAC 

(Modified Pacific Southwest Inter-Agency Committee) 
K.+�
 H+�.�' �!�+� 2
7�+M �+k� 
� 	+� ( *+d 0�� 2�1&' 

)Sediment Delivery Ratio ( �3��
	+E �+B 3��� 0*�� ��� ��

*���M �!�	�� 3��
	E �B 3*�-.' Y�	��7 ��P�� .( �.� ��P��

 �	+ -	�� S	�� �� �W�$� 
� IQ
&� 3	B 3��
	E ��;	� �$�PB

 �0	��	��E 3
��P�&�� ����*�)�=(�� (�	$���P�&�� �� Y��A P

*d ��5' .j5� 
.J�� S	�� 2�� �� ��+W�$� ��	+� `.6+�� 2��'

 ��
f �:*$M �:*+$M ( �+�� �;.6�� ��	� ( �!$A ��7.QR �P�-	/

 �+W�$� 
� j+�� �;.6+�� 2��' j5� ��.$R �� P�� �.&� ( ./

 *�*d K.��� .( m-	C	� �.� ��P�� �!�	�� 	� 3��
	E �B 
�

 ��P+�� ��.1� ��E ( �+d�� ��+d	E �+QV�� �+� 3	+B �+$�PB 

�.+� ��P+�� �T	+C Y�	+��7 �
	�+C �+$�PB P+�� ( �d����

 3�	+� �$��+�� o*B #�	' 
� %��9 ��.$R �� ( �!�	�� m-	C

 �7�M 
��� 0�	@
�� �
.� �.� .y.+� �+� 
� P+�� �+ '�� �9�
�

 c�.
� ( ��W7 ���W7 �Q�C � '�� �� 9()�=(�+�
�� �
.+�

 ��P�� ( �
7�M 
��� ��.+� �g�+C �+7.QR *+�-.' �+��( c�.
� 

j�++B H++�	� ���b++� )TDN((Total Digestible Nutrients) (

*���M m&�� g� �B ���� *V�( .Y�	+��7 �
	�C �!�	��

 c��(
 r�	����(�=�� T	+C ��P+�� ���� 
��+� `�	+ � 	+� (

S	+�� �+� 0*+d _
	+C S�
+�� �� �9�
� X�� 	� �
7
 ���

 ��( ( ���(� ���
 r1R �� g� �B 
� T	C 3�B	U q.6&�

3��
	E �7�M �
.8 	B)`(*/ �.(

]�� [ 

�
7
 ��� �� �9�
� �$�PB =�
7
 ��� �� �9�
� X�� * 2��� 
	
?B L� l�
� 

]�= [ 

3��
	+E X�+� 2�� ' �;�	+ � �+��
 o�+" 
� I+Q
&� 3	+B

���(*�� (Right Hand Side)(RHS) c���+d 2
7�+M �k� 
� 	� 

�d �
�*�	
�� �+� ( K� #�	+$� �� ���
�� ��Q�	� ( T	C r1R �%

 I+++Q
&� #�	+++$� 
� 0*+++d �+++7� � 3	B�
�*�	
+++�� S	+++�� 

)��x�Z(�p(*+d 2� � .0*+d :	+i�� �	!+�	�� �+� �+/.' 	+�

 K� �+� ���
�� ��Q�	� ( �
d�*� �./( �W�$� 
� K� ���(*��

 �+� �.� �*+�.1��� *+� ��	+���� `	+�	E �+� �.� �� �/.' 	� P��

�1�4 B0	4 ( 	`*� �� 0�	@
�� 	� ( ,	�- �W�$� 
� 	BADBASE 

)��(�x(3��
	E *���M �$�5� 	B .H�	�+� HV �� 
�	� `*� 2��

 *+$4 H�d �� �-[�� H�*!' ( o*B #��.' ���w' �(*� ��7*B *$4

 ( ��/� 
� ���(*�� :*R ��7*B g� �� �7*B �+/� ( ���
	+E �

��	��
 ��QE 	� ��!d ��6&d 3	B ��+�	��
 ��� ( 3�� 0�	@
+�� 	+� 	+B

��Q�1�� l(
)Simplex method (��*d	�)��(�D.(

�+� �+9�
� 3��
	+E �$�5� X�� 2�� ' ( `*� 3��/� �� �A

 ��� 
.k$� 
.k$� �� �Y�	��7 2��
1E ( �.� 2��
��� �� ��	� 

��� �� �9�
� X��

�
7
(m2/ha) T	C q.6&� ��()(t/m3×���
 r1R (m)

Y�	��7 ��P��(t/ha)

=

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$%& (/�	()�� *+,- 

�p 

��>?*.
0��	� �� 2	3 45	�0� J�	)3 ���90� J	��	G� a5	(; $�(8� 
	� 

y.�

3��
	E 
0N�( Y�	��7

(t/ha) 
Y�	��7 HE

(t) 

���
 r1R 

(m) 

3�B	U q.6&� ��(

\	C (t/m3)
�
7
 
*B �9�
�

(m2/ha) 
�$�PB (R/ha) 

{	� =aZ/xh�/=DZ �pa/�ah/Dah/�a�p 

#'�� �hh/a�a/hpDxZ ��/p��/�Z�/haxx/xDx 

��� ��E =aZ/x�hxxa �/ppa/�Da/�=DD�= 

j�� ��E ���/��Zh/h=�=� ��/ppZ/��=/��Z =�/=hZh 

jB ( #�	$� ���(*�� 2��'�FG� ��	�	$d �+9�
� 3��
	+E 2�$4

 *d 0�	@
�� ���	�V H�Q�' �� o*B #�	' 
�*W� ���w' 
� .3���

 *+8
� 	+� c!'�+� o*+B #�	+' �+��w' *+8
� ��P�� 
.k$� 2��

 
� ( �+�
�� �
.+� 3	B�
��
	A �� g� �B �����w' �� �6&��

5� 
��+� ��	+��
� �
.+� 	+5�� �� �!�� o*B #�	' ���	�V ��	

�7�M.

lG� � a5	(; 

�$�5� H8	V ��� s�	
� 
� �+9�
� 3��
	+E y�.+�� � +�( 3�	+�

 ��	��� �� 0�	@
�� 	� *�.1��� P�&�� 0�.V �� ��C 3P�
 �� �E *d	�

��� 0*�� ��� �� �Q!� Y&� 
� 0*d �^�
� 
	E l(
 S	�� .

� 1
�!� 1%L)� @.>;��50� 7�8�9 ���. 
�	 

�� H�d[�$�5� �- �+^�
� ��� �
.8 �� � -	�� �
.� 0�.V 3�	�

�� ���M:

43211 32150875841562050428 X/X/X/X/)Z(Max +++=

]�h[

43212 11221389714483897 X/X/X/X/)Z(Min +++=

]��[

��$��+�� �
.8 �� ��Q�1�� l(
 
� �-[�� HV 0.�d H�-� ��

�$�1E �-[�� �$��+�� �
.+8 �+� ( 0��� �+��w' �
 Y�	��7 3�	�

@$� ��� �
7�M 
��� �k�*� �.�-[�+� �
.+� 
� z	+!'
� 2+�� 
�

 ���(*+�� �*�.1��� P�&�� 0�.V 3�	� �$�5� �+5/ �+�� 3	+B

*d �
7�M �k� 
� �9�
� 3��
	O 3�	� �$�5� `*�:

]�D[815181 /X ≤

[�+� 2�� 
� `(� ���(*�� ��	+� �+9�
� X�+� �+� z.+��� �-

 �O ��� �./.�=�/=a�+� ��P+�� 2�� 	�� 0�.� 
	
?B �+� *+��.'

a�/��a *�	� Y��P7� 
	
?B .q	6+
C� �	��� Y��P7� 2�� H�-�

2��� �� Y�� %�d 	� 3	B�{	+� �� T	C %�	$� r1R ( *8
� 

�� *d	�)�p.(

]�x [6440443 /X ≤

��+O �+�� �+O �+�� ��	+B 2�+�� �+� z.��� :(� ���(*��

 �+
7�M 
��+� ��� IQ
&� �;.6�� �+9�
� 3��
	+O 
� ( *+��

 �W�$� �./.��x/hphZ 0*���M �
(��� 
	
?B �-( �+� �/.' 	� 

�+�Q�	� P+�� ( �+�� ��+O 3��+� �	+�� �
.+� �
�*�	
+�� c���d

 �K� �++� �++��
��Dh/hphh?B3�
�� �++W�$� �++9�
� �� 
	++


 �� �+9�
� 2+�� ��P�� H�-� 2�1B �� ( *$
�B ��� ��O H���	
A

�x/hphZ �� 
	
?B Dh/hphh��� �
7	� YB	E
	
?B .

]�a [ 3714644 /X ≤

j+�� �;.6+�� ��+O �+�� �+9�
� �� z.��� ���(*�� 2��

���.�� �
�+�� %�+d 	+� �9�
� ��
�*�	
�� c���d S	�� ����

*$
��� j�� 3�
(	�O %�	$� *8
�)x(P+�� j+O \	+C r1R (

�� e�+�� �+9�
� 2+�� 3��+� 3�J�� ���(*�� ��.$R �� *��.'

*d	� )�p.(�MN�( ��
�� 	� �
.+� 0�.V 
� IQ
&� r"	$� 3	B

 X�� �� -	��Zx/Z�� ��+O �*+/ �� * � ��-(� 3
	
?B r"	+$� �

�+� j�� ��E H���	
A 	�=x/�hDh0��+O �*+�A Y��P+7� 
	+
?B 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


���.�� �/&�& 
0��	� 
�	� 1
�!� 45	�0� 
�	� 1
��� ��6
� 1� 7�8�9 
	�... 

�� 

��>?C.1
�!� 1%L)� @. 
&0� ^E�_��� ��>? >;��50� 7�8�9 ���. �/&�& 
0��	� 
�	� 

#��.' X1X2X3X4#�	' y.� RHS 

o*B #�	'��ph�/a��D�/pax�a/h=���/pMax pp/p

o*B #�	'�=aZ/x��hh/a�=aZ/x����/���Max pp/p

���(*����ppp≤a�/��a 

���(*���pp�p≤Dh/hphh 

���(*��=ppp�≤=x/�hDh 

���(*��h�p�p≤=x/h�D= 

���(*�������≤a=/Zph� 

���(*��D�ppp≥=�/=a

���(*��xp�pp≥�x/hpp� 

��� .�1� �.4 ���
(	�+E �+O �.1� �	$�1"� 2�W� 
." �� ��.'

 �	+�	$d
	O �k� r�	�� �
 �-.8� ( X��8 3�
( \	C �	�Q1R

 �./( �QR �� �7�" �� ( *$B� :	i�� �1� �
-(� 2���.� 
� ��.'

 ��� �	5$��A �
 �8	C ���w' � '�� �9�
� X�� .2����	$� X�+� 

��� 0*�� 0��� �	5$��A ��P�� 2�� �� Y�� �9�
� 2��.

]�Z[37456331 /XX ≤+

	+� �-( �W�$� 
� K� #�	$� ���(*�� �./( :*R �� �/.' 	� 
�

 �+�' �+9�
� �\	+C r+1R ( �9�
� %�d c���d 2
7�M �k�

�1� ��	� ( ��� ��O �� *$��.'=x/h�D=*�.d �
��� 
	
?B .

]�p[8390414321 /XXXX ≤+++

�� ���(*�� 2�1i$A[�+�� �./.� �9�
� X�� �� z.��� �-

 ��+O ( �+�� ��+O �#'�� �{	� 3��
	E 
	54 3��� �E�� j+�� 

a=/Zph����M �1� �
��� 
	
?B .

]��[32381 /X ≥

�+9�
� X�� �*d �	�� `(� ���(*�� 
� �O �!-	�� �� �/.' 	�

 H��*V {	� ��O ���=�/=a�+B� 0�5� �� H�-� �E ��� 
	
?B 

��
�*+�	� H+�	1' :*R ( %�	$� 2+�� X�+� YB	+O �+� �+W�$�

��� 3��
	O.

]�� [ 2740012 /X ≥

� '�� �9�
� X�� �O ��� �
?� 2�� �J�	�� ���(*�� 2�1
@B

 �1� �W�$� ��P�� �� *��.'�x/hpp�*d	� �
1O 
	
?B .2+�� H+�-�

 '�� �+9�
� �+O �+�� 2�� ���(*�� �+�' ( 0�.+� �+Q� �+ 

 0�	� S	�� �� ( *�
�� 
��� �-(� ��?-	� �D�*+d �+Q� �.�	� 

�1� �#'��� ��� ���w' �
 �9�
� 2�� 3��
	O ��.' .2?1� �7�" ��

 ���
	+O 	�� 0�.� j�� ��O ��� �
dbM 
� �O r"	$� �C�� ���

 �
+d�*� �
 %+�	$� �B� �.� (H�*+!' �+ '�� �+9�
� �+� �*+��

*���M .

]�=[04321 ≥X,X,X,X

��	B��w
� ��.� �@$� ��� �� z.��� ���(*�� 2��C� .�+$ �

*d	� �!v� *�	� 3��
	O �B �� �
7	� q	6
C� X��.

�-[�� HV 	�`(*/ �e�+d �+� s�	+
� ��Q�1�� l(
 ��

`(�*/=(h�� �	�� ���M.

`(*/ 
����.
� 3	B�	'�0*+$B� �	�� ���
 �1� �� 

��w
� j�16' 3	B I��
 
� �E *$
�B 3��M 3	B�(=%�'�' ��

Y�	��7 ( `.A *V�( 3�
����*$d	� .��W� 
� �@8 ( g� ��*R�

 I+��
 
� �
 �++�w
� 
.�++V :*+R 	++� ( 
.�+V %++�'�' �+� 	++B 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$%& (/�	()�� *+,- 

�� 

��>?+.1� a5	(; H��/� �� 45	�0� � ��� J	��	G� �& �>�9 H��>;��50� 7�8�9 ���. ��?�� 
0��	� 

3��
	O

�9�
� 

q	6
C� X��

 �
7	�(ha) 
0N�( Y�	��7

(t/ha) 
HO Y�	��7 

(t/y) 
��;	� m-	C *��
� 

(106R/ha) 


� HO m-	C *��
�

`	� (106R/ha) 

{	� =�/=a=aZ/x�hx/�a= �ph�/aaa�/=�� 

#'�� �x/hpp� �hh/a=h=/=��aD ��D�/pZZa/D�h 

3�
(	�O��� �x/hphZ =aZ/xp�D/�ZZ�p ax�a/hh=�/�Zxh= 

j�� 3�
(	�O Zx/Z�� ���/���p=/�p��Z =���/p=ap/=pD 

HO a=/Zph� �DZh�/ZDhZ/a�Zpa =��D/�DZ/��ppp 

��>?m.1
�!� �>� �& �>�9 H�� 1� a5	(; >;��50� 7�8�9 ���. �/&�& 
0��	� 
�	� 

�9�
� 3��
	O X��(ha) 0N�( Y�	��7

(t/ha) 
HO Y�	��7 

(t/y) 

m-	C *��
�

 ��;	� (106R/ha) 
HO m-	C *��
� 

(106R/ha) 

{	� a�/��a =aZ/xhax/=a== �ph�/apDh/hh�� 

#'�� �x/hpp� �hh/a=h=/=��aD ��D�/pZZa/D�h 

��� 3�
(	�O �D/hphh =aZ/x��h/�Zaa� ax�a/hhDD/�Zx�p 

j�� 3�
(	�O �Z/hxx ���/��a=�/�ppxh =���/ph�x/��= 

HO a=/Zph� hhxh/aZ�Z/xD=xZ =��D/�Zh�/�hZ�p 

���(*�� �� �	�� 	B *B� .I+��
 3	+B�(=2+�� 
� `(*+/

 �.
�D�+$�1E 	� �$���� �k� �� o*B �-�	 � y.� 0*$$E m&�� 

I��
 ��W� �E �-	V 
� ��� ��.1� 3(	�+' :*+R 	+� 3(	�' 	B

 �+� m&�+� �
 ���(*+�� �;�	 � 2�7�" *��	+� .�.
+� 
�

�C�(RHS) �+kV�� ���(*+�� �;�	+ � ���
 �1� 
�*W� 

�� ��� �9�
� X�� ��.� 
	�
C� 
� 
�*W� 0*$�	1� �E �.d.


� ��� `(�*/=(h��P+�� �3��
	E �B � �( ���	W� (


� �+W�$� H+E ( 3��
	+E �B �� 0*�� ��� �� Y�	��7 ( �.�

 �� �	�� 3�	� �$�5� �� * � ( H!� *B��$�5� 	� �E 3��
	+E 3�	�

 ���*+$4 �+��w' �+ '�� ( �+�� 3�
(	�+E �+9�
� ��P�� �9�
�

 ��	� �9�
� X�� ( �
d�*��/�=�+9�
� X�� ( Y��P7� ����� 

j���p��� �
7	� YB	E *8
� .��P+�� ������w' 2�� �i�
� 
�

 3��
	E ��;	� �B��.� �� �+W�$� I+Q
&� 3	+BDZ/��ppp �+� 

Z�/�hZ�p�
 �.�Q�� `	)�Z*8
� (�E �-	V 
� �
d�� Y��P7�

 �� Y�	+��7 
�*W�Z�/a��+� =a/xD`	+� 
� 2+' 
�P+B )a/x

*8
� (��� �
7	� YB	E.

g�� +E��
	+?1B ( ��	)��(3��
	+E 3�	+� �+$�5� 
� P+��

 0�.V��� �� ��� �9�
� �+�� �5�	�+� s�	+
� �+� *+�(	�� 3	B

 Y��P7� ( �
7	��/=�	� �9�
� X�� 
� 3����� YB	E ( ��pp 

0�.1� �	5$��A �
 j�� �9�
� X�� *8
� *�� .�i$� �����w' 2��

 YB	O ����+W�$� 
� ��;	+� 3*+�-.' K.+�
 ��P�� 3*8
� 

Y��P++7� ( 0*++���M �++ -	�� �
.++��=h3
(��.++� 
� *++8
� 

3��
	E��� �
d�� `	!�� �� �
 P�&�� 0�.V 3	B.

$� �����w' �� o*B #�	' ���	�V ��	��
� 
� ( �+9�
� #�	

 �!�+� �� %���9 3	+B�p��p(�p�+� �!�+� �+��w' *+8
� 

o*+B #+��.' 
�*+W� �����w' *8
� ( 0*d 0�	@
�� �$�5� �-	V

 *���M �!�	��)H?d3	B�(=.(�� �/.' 	� H�+d 3	+B�(=

�� ���	�V H�Q�' q.6C 
� YB	+E �+E �7�M �i�
� ��.' 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


���.�� �/&�& 
0��	� 
�	� 1
�!� 45	�0� 
�	� 1
��� ��6
� 1� 7�8�9 
	�... 

�= 

�10

�5

0

5

10

15

20

25

�50 �20 �10 0 10 20 50

(%) ��
� J&0��kM

(%
)
]
>�

��
	M
�&
7�
�
��

0�
�k
M

B1

B2

B3

B4

B6

B7

@E  C.45	�0� 
�	� 1
��� ��	M @��GM�/&�& ��	
� J&0��kM 1� H�); 2	3 

�50

�40

�30

�20

�10

0

10

�50 �20 �10 0 10 20 50

 (% ) ��
� J&0��kM

(%
)]

>�
��
	M
�&
7�
�
��

0�
�k
M

B1

B2

B3

B4

B6

B7

 

@E  +.�/&�& ��	
� J&0��kM 1� H�); ��� 
�	� 1
���� ��	M @��GM 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$%& (/�	()�� *+,- 

�h 

X�+� 2��
�+�� YB	+E �+� �!�+� �
 ���	�V 2��
��� ��.�

 �� `	+V ��
d�� ��	� ( ��� �9�
� 2��
�+�� ��.+� Y��P+7� �+E

 ��	+� �9�
� X�� 2��
��� Y��P7� �� �!�� �
 �.C ���	�V 

�++�� �
C	++� �	++�	1�)�
��
	++AB1H?++d 
� =.(j++B 
� 2�++$4

 Y�	+��7 3�	+� �+$�1E o*B #�	' 3��bA ���	�V q.6C

�� ( �+�� �+9�
� X�+� 2��
�+�� YB	E �E �7�M �i�
� ��.'

 ��	�)B4H?d 
� �(�i$� �
 Y�	��7 ��P�� Y��P7� 2��
��� �

�� `	V �0*d �+� �+i$� � '�� �9�
� X�� 2��
1E Y��P7� �E

�� T	C Y�	��7 ��P�� YB	E 2��
��� ���M )B7H?d 
� �.(

2��
�+�� ��	� ( ��� �9�
� X�� 2��
��� 
� ���w' y.1i� 
�

 �.� ��P�� ���w' 
� ��F[' P+�&�� 0�.+V T	+C Y�	+��7 ( �+B�

�
�� `	!�� �� �
 *�.1���.

g�� E��
	?1B ( ��	 )��(�	+�� �.C �	W�W�' s�	
� 
� P��

�
d�� �O *�� S	�+V ��.$R �� �	�	� X�� ��P�� �
��
	+A 2��+'

 �	+�	� X�� �� 
	
?B L� Y��P7� 	� YB	O ( 0�.� e��� `*�

 `	+!�� �� Y�	��7 YB	O ( �.� Y��P7� 
� �
 �����w' 2��
���

�
�� .

1\�(; 
0�Y 

�+$�5� 
.k$� �� r�W�' 2�� 0�.+V 
� �+9�
� �� 0�	@
+�� 3�	+�

 ��� 3��� *�.1��� P�&�� �	� �$�1E o*B (� �� �Y�	��7 3�	�

 \	C ( K� #�	$� �� 
�*�	A 0�	@
�� �O �.� 3�	� �$���� ( \	C

 ��� �
7�M :	i�� � �
�� `	!�� �� �
 .�+�� 
.+k$� �+� �+� ��	+�

 3��
	+E %�	$� Y$E��A �+� H+�� ( �
�*�	
+�� c���+d r+!" 	+B

 3��
	E �
�*�	
�� c���d 2
7�M �k� 
� 	� �k� �
.� o�*B� 3	+B

����(*++�� `	++1R� ( I++Q
& `*++� ��++W�$� 
� �.++/.� 3	++B

 
� ( e�+�� �-[�� �$�5� HV 3��� �7*B *$4 ��C 3�	� �$�5�

 *d ��/� *�.1��� P�&�� 0�.V .r+�W�' �� 0*+�� �+�� �+� s�	
�

 
� �+$�5� c���d �� �9�
� 3��
	E �./.� c���d 3
(� �J�	��

 ��� 3	
��
 ( Y�	��7 �$�1E 
�*W� �� ��	� �.� �$���� 0�.� (

e�++8� ( �+��w' q.6+C 
� �
���*++� %+�	$� ����*+' :	+i��

3��
	E S	+�� �+� �+9�
� �+$�5� H�*+!' �� ���' 	� �./.� 3	B

 �� *�E[' �`*� 3�	5$��A c���d ���+��w' 2�� �i�
� 
� �E ���M

 ��P+�� �+� %+�'�' �+� ��;	+� �B��.� ( Y�	��7a/x*+8
� 

( YB	O�Z+
7	� Y��P+7� *+8
� �+�� �.j+B �+� �+k� 2�+$4

 �vE�*+V � +�( ���(*�� �� o*B #�	' 
�*W� �	�� ���	�V

 
� 0N++�( �	++kV�� :	++i�� ��++�� 3�
(	�++E ( ��	++� �++9�
�

 �� ��8.' �� ����*� q.6C ���+M .�� 0�	@
+�� r+�W�' 2+��

�++�	��� %++�	$� ����*++� 3��++� �
 �7*++B *++$4 �++�C 3P++�


0�.V �*+�	A � +�.' �+� ��	�
�� ( P�&�� 3	B ��.+1� �+$�1E ( 


( 0�.1� ��	��
� %�	$� �-*� �
 �./.� #�	$� �� �
	�C ��P��

 0��
�M ( �
��� �	W�W�' l(
 ( l(
 2�� �
.� 
� �
 �' 3	+B

0�.V 
� ��	���� ��8.' 
.�E P�&�� 3	B *�	1�.


�&7h�	_� 

�++� :�; �++-	W� �	M*$�++�.� �*R	�++� �� *++$��� ����*++� 3	++B

++�	��E �	
++�� 3
��P++�&���++W�$� K� �0	� K� 
.++�� �K�++� 3�

 #�	+$� H+E 0
��� �K	+Bf HA�+� �	
+��5d K� 
.+�� �0	��	��E

 ��	+�
	 � �
E� 3	�� K	$/ �	1V� P�� ( 0	��	��E �	
�� � �!"

 *+��.1� 3
	+� �
 �	�+�� r�W�' 2�� :	i�� 
� �E ��	�E ��QE (�

*$�	1� ����
*�.

��	
� ���� ��	:(�& 

�.: ��1�B���� .�=ap .�
� �	+w� �	+�� S
	A .-�!$� 0
� P�&�� 0�.V 
� K.�
 �
(��� 3��� ���i' `*� 
	54 ��	�.�+R.1i� 0*+��4

�;	W�T�
� �
�*�	A � �.' ( T	C Y�	��7 ��9�
� ����*� �Q� Y�	1B .

�.T �HJ���._.�=xZ .3
	�1�� �	�Q1R ( `.8�)�1/�'::.e.y ( H6�� *d�
 .��4.E(.� �B	J�+��� �	+5/ ��
	�
�� 0	J�+��

*5��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


���.�� �/&�& 
0��	� 
�	� 1
�!� 45	�0� 
�	� 1
��� ��6
� 1� 7�8�9 
	�... 

�� 

=.� �*$�(�� .�=xh .�	��	� 3�	��	� ( �.!5�.���5' �
.B ��� .

h.T ���4 .�=xx.j5� 2�� ' ( �9�
� �� 3
���� 0�5� ����*� 	� ����
 
� Y�	��7 ��P�� ( y.� ��
�� 
.+k$� �+� �+B� K.+�


 �9�
� 3��
	E 3�	� �$�5� .*d
� ��	$d
	E ��	� �	�	A �3
��P�&�� ��*$5� 0*����� �S
*+� �+���' 0	J�+��� ��+ �!" #�	+$� 

���5'.

�.2�V�: �0�� .�=ap.
�*�	A � �.' ( T	C Y�	��7 ��9�
� ����*� 
� �FG� ��	�
 y�"� YW�.�+Q� Y�	+1B �;	W� �R.1i� 

�9�
� ����*��215� �
�*�	A � �.' ( T	C Y�	��7 �=ap �	�@8 �a��Z=�T�
�.

D.y �c��
 .�=ap .� 3
��P�&�� �	�Q1R YW� ��f	/ �	i�� 
�B	J/�@' ( �
V	�� 3	B)�5+d K.+$/ ( `	1+d P+�&�� 3�
.� ��.1�

�	i�� .(�9�
� ����*� �Q� Y�	1B �;	W� �R.1i���	�@8 �
�*�	A � �.' ( T	C Y�	��7 �Da���aT�
� �.

x.: �
	J
�
.y.�=x� .3
	�1��.�*$1B�� ��
	�
�� ���5'.

a.e �3�!" ��	!d .�=x= .� �� �$�5� 0�	@
�� 
�*�	A 3�
(	�O � �.' 3��� �Q� �
(�9 L� \	C ( K� #�	$ .2�-(� �;	W� �R.1i�

 ��	$���� 
.�� 3
�bM ��	�� ( 3P�
 ��	��� 0�J$O)\	C ( K� (�3�
(	�O Y&� 
��D���
.��5d ���5' �.

Z.y ��d�7.�.: �.
.
 ��
 ��d .: ��5Q-�
	/ .
.: ��1^	� .: ( �7 ��	5d .��;.' .�=xD.�
(��� ��	+� ( �+R�
� �	B	�M �	�� �
.� K� 


.�E .
� �	B	�M �`(� *Q/_�E �3�
(	�E l�.�� ��� ��R�.

�p.y ��d�7.�.: �.
.
 ��
 ��d.: ��5Q-�
	/.
.: ��1^	� .: ( �7 ��	5d .��;.' .�=xD.��	+� ( �+R�
� �	B	�M �	�� �
.� K� �
(���


.�E.� ���	� �	B	�M �:(� *Q/ �3�
(	�E l�.�� ��_�E.

��._ ��7.
���O .K.�=ap .l(
 ( `.8� ����� ���� ����*� 3	B )�1/�'::.3�(
*��(.�0�J$E ��� ���5'.

��.	� �$���(
: �3.: �.: ��	J����7 .: ( ��	A.O .�WQC .�=a� .0�.V #�	$� �� 3
���� 0�5� �$�5� 3.J-� 2�� ' 0�	@
+�� 	� P�&�� 3	B

o*B 3P�
 ��	��� ��.��� � �!" #�	$� ���D)�(�:(=��D.

�=.0	��	��O 3
��P�&�� ����*� �=xZ .*�.1��� P�&�� 0�.V r�@Q' �	 -	��.��	5/ ��*$5� �O�d ���5' .

�h._ �3.�.� .
 (.0��� �O� .�=x= .0	M*�� ��
�� 
� �9�
� #�	$� ��	��
� YW� ( \	C ( K� #�	$� �� 3
���� 0�5� 
� �./.� 3	B

 	C ( K� �� �$�5� 3
���� 0�5�\.��	�� ( 3P�
 ��	��� 0�J$O 2�-(� �;	W� �R.1i� ��	+$���� 
.�� 3
�bM )\	+C ( K� (
�

�3�
(	�O Y&�	�@8 �hZp�hx����5' �.

��.� ���	E g�� .�=a� .�$�5� *�(	�� P�&�� 0�.V 
� T	C Y�	��7 ����*� 3�	� .�M*��	� ( YB(NA�h:a��aZ.

16. Clark, D. 1996. The future urban world. Global City 46 (5): 582. 
17. Kralisch, M. F. and C.  Beckstein. 2003. Multi objective land use optimization with artificial neural network. 

Geophys. Res. Abst. 5: 10067. 
18. Liu, D. and T.J. Stewart. 2004. Object-Oriented decision support system modelling for multicriteria decision making 

natural resource management. Comput. and Oper. Res. 31: 985-999.   
19. Malhotra, R.C. 1980. Environmental management, integrated rural development. PP: 61-170. In: V. Vichit-Vad 

Kan. et.al (Eds.), Reading in Invironmental Management. Asian and Specific Dev. Inst., UN.  
20. Nikkami, D. 1999. Optimizing the management of soil erosion using GIS. Ph.D dessertation, Concordia University, 

Canada. 
21. Nikkami, D., M. Elektorowicz and G.R. Mehuys. 2002. Optimizing the management of soil erosion. Water Quality 

Res. J. 37(3): 577-586. 
22. Riedel, C. 2003. Optimizing land use planning for mountainous regions using LP and GIS towards sustainability. J.  

Soil Conserv.  34(1): 121-124. 
23. Sethi, L.N., D.N. Kumar, S.N. Panda and B.C. Mal 2002.Optimal crop planning and conjunction use of water 

resources in a Coastal river basin. Water Resour. Manag. 16: 145-169. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$%& (/�	()�� *+,- 

�D 

24. Singh, A.K. and J. P. Singh. 1999.  Production and benefit maximization through optimal crop planning- a case 
study of Mahi Command. Indian J. Soil Conserv. 27(2):157-152. 

25. Steuer, R.E. 1994. Random problem generation and the computation of efficient extreme points in multiple 
objective linear programming. Comput. Optim. 3:333-347. 

26. Steuer, R.E. 1995a. Multiple criteria decision making. The ADBASE Multiple Objective Linear Programming 
Package/SCI-Tech, Windsor, England.  

27. Steuer, R.E. 1995b. Manual for ADBASE, Multi Objective Linear Programming Package. Faculty of Management 
Science. University of Georgia,  Georgia, USA. 

28. Triphati, R.P. and H.P. Singh. 2001. Soil Erosion and Conservation. New Age International Limited Pub., New 
Delhi, India. 

29. Yeh, S.C. and C.P. Tung. 2003. Optimal balance between land development and groundwater conservation in an 
uncertain coastal environment. Civil Eng. and Environ. Sys. 20(2): 61-81. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

09
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.2.3
https://jstnar.iut.ac.ir/article-1-603-fa.html
http://www.tcpdf.org

