
������� 	
�� � 

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

���

".! /�01 /�#2 3�� 4�$ 56� � 578 ���9�:�; <���9� ���

41
!��92 �4 7� ���**���� =�1 ��>� � ?

)���	
� �	
�
 :��/�/��  � ��	�� �	
�
 :��/�/��(

�4�.$

 ".! /�01    /�01 �> :�; <���9� ���          /��19� � 5�9�4� �� /� 5�> &
�� � <���9� @��A�B� �� /��C �����
D �E����   EF�GD EG�H�I �

 5�> 5� �> .    /�01 /�#2 �>9�?KLLLL: * ".!  /�A�B� N:�; <���9� �����
D �� �>4! 
�O1> 	>9#2 	�(�> �� ��9P�P E�H�I  . Q��92 �>

/�R    3�� 	>
�� /� 9�� ���       4��9S ���T(�> ���� ���4D>� /�01 /�#2 U�(H� ��� :UA>V   W��� N����S <!
C & Q�! � ����!V N�9���� 

��W�   X Q�! � ����!V   Y�� 5���)D N�9����       � � Q�! � <���9� /� ��V   Y�� 5���)D N�9����     �GZ>�> ���4D>� � <���9� /� �� .

      /�R [�T�2 �> "8�D ���� ���4D>� /�01        /�01 "��! 9\�� 3�� /� �>9 � /� �2��]�> ���      � 9G� ��(�� ���� ���4D>� ���V   ���4GD>� 

  �  �Z>�>V   Y�� 5���)D ���4D>�   � � ��V        ��>
��G� 9���^2 9�)T2 �> "8�D =���
�
(� ���4D>�          �>9G6 �G��9� ��
G� ��
GD �� N�>

4�(�9S .     ".! _
1 � @4! W���2 ��      �� :�; <���9� U�(H� ���+*`      ��>
��� 9���^2 �> W(�9S �9#� � W)�2 3�� = � /� � /B01  �� �>

  ".! /�01 N��4D>� �9� [�T�2 � =�.T24! /�#2 <���9� ��� ./�01 W�>/�01 �> =� 9� �� 4! /)��0� � �2 UA> ���� ���4D>� ��� . a��(1

3�� �> /� �>� 	��1/�R [�T�2 ���5�> ��>� &>
P 9(#� N� 3�� N���^(6> @�bD]� /� /P
2 �� �> . 5���)D � �Z>�> ���4D>� 3��

Y��  578 �� ��  ���L/K+   � c/`?  3�� 48��      .! /�01 /�#2 �� ������ ���"   4G1�
�1 <���9� ��� .      ��>
��G� 9���^G2 9�)GT2 3�� �>

   578 �>�>�L/d?     ".! /�01 /�#2 �� 48��   �
� <���9� ��� .          3�� /G� �>� 	��1 ���� ���4D>� ����B; @���9� W�\1��� �eP  ��G�

    Y�� 5���)D � �Z>�> ���4D>�      3�� /� 5�)1 �9(��� ��B; �>�>� ��  /�R [�T�2 ���    �� 9���^2 9�)T2 � �>��>
�  4G1�
� �> .  W�9(�G��

       3�� /� f
�9� ���� ���4D>� 578 @>9��g2 Q�9Z     Y�� 5���)D � �Z>�> ���4D>� ���          57G8 @>9G��g2 Q�9GZ W�9G( � � ��

         ��>
��� 9���^2 9�)T2 3�� /� f
�9� 56� W�92R�� /O�(1 �� � ���� ���4D>�/�R [�T�2 � �>�
� �> .     ���G� ���4GD>� /�G01 N"G� ��

 �> "8�D��>
��� 9���^2 9�)T2".! /�01 /�#2 �� 3�� W�9(#� N�>�� ��9�� <���9� �����9S.

�h>�����4��� :".! /�01/�01 56� � 578  N:�; <���9� ��� N�4�A
2 ���GIS NRS

/�40�

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

     ��%. /0%
 , $	�%�� 1�23�4+. ��� !  +6 &
.���7     ��	 , 8�9:

  ;�< 6. =��>?%.          ��� ! ��:*
 
� 8@%�9+ �,
 A	�� 8	.0' &�'

���  A��7 $	�%�� &�'(   �:3� �7 �+.  �9	B'       ��C &��	6 D�+6 , �'

 8+ E�FA9C(         8+ �G.0+ ���+ �7 �H< 
� .
 DI �:*
   �6�%)�( .

J. 
�	��?%."�# (&6
,��C =A��!.� (8%�9���
 AK., L+M%. �.6I =�N�!.�

� .%.O
.�B:P7I , Q�# �R�>K 1� : S
 BT�+ $',U� 
�	��?D.�*
 (

* : 8�:!,�?�3. �V� (1�@
��+ W0XV+ :mohammadit_a@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                             1 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


 ����� ����� � ������� 	
�� � 

�� / ��������� /  � "#$
��)& ( /	�()��*+,-

���

                  6. D.0�?7 ��C ��?��	 $	.��Y �H�% Z�	. ��7 1�� : S
 Z	.�7�97

  =
.0'�+ �	,�[
 �6.���    �	\ ]:>^
 �	 , &.     �_`�+ 8
��<Ma. &�'

   �!�+�% b:S+ 
� $	�%�� 
�a. &�'  ��7 �@V! 8	�:�.�cG 1�<M

  ��� �� ! �:*
     �0H! d.Ae. $	�%�� &�')�( . 8%
�7 �?�:7 &�'

         ��� ! �:*
 �7 E042+ /0%
 , $	�%�� �7 f07�+    8�HC &��'

     =�07 /0%
 , $	�%��)J�(     �� ! �:*
 �7 �?HC ,     6. 8�>:C &�'

  ��� �� ! �^HG     �%. =A� �G0
 "�# $	�%�� &�' . 1�23�4+

   :*
 �
0+ 
� &�,AS+  ��� �� ! �     1
0�F "�# $	�%�� &�'

    1��23�4+ ��g+ ��?��YGLASOD)Global Assessment Soil 

Degradation (         8�	B:� (&��7 (87I h.0!. �7 .
 "�# $	�%�� �C

 8	�:H:� , ):V 
    8�+ &A�97   A�9C)J�( . ��� !   ���� &��'  &��'

          �:*
 � 49+ 
� $	�%�� &�'�R A'.0� i�%. �7 "�# $	�%��

  8+ �j.
. ,A!��Y .  �� ! Z	. �0G,    ��+�!�7 
� ��'    ��R�>K &B�	


�%. )*+ &
.�B:P7I , "�#.

           �	,�[�
 8+0�e
 �6.��� , �:V>
 �,
 6. =�.B:^e 8G�K

=
.0'�+  &.ETM+  W��% ����    ���� ��� ! ��:*
 &.��7   &��'

         �0�H! =��>?%. D.�*
 D�?%. =60K k9� 
� "�# $	�%�� .  ]�@a

 &, ]: S
(  $	�%�� l:P�
     7 &
�:� , 8S4% &�'   ��G0
 �

        =
.0'�+ �	,�[
 -:�>
 1
Ae B:! , ��� i�: + �7   �
0�+ &.

          ]: S
 d�m!. 
� .�3 , A� 87�	6
. &
.0�� 
�:V7 
�C (=��>?%.(

 b:S+ 
�GIS)Geographic Information System (  ��7 d.Ae.

 8^� &6�%.AGD0Y    1A� �7 8eA9# $	�%�� &�'    b�%0?+ ()C 

      8^� .�SF 
� , �0H! ��	6 ,D0Y&�'       b	.��� ��7 =A� -:�>
 

   A� =�.� ]:@4
 82:@a(           b	.��� ��7 ]7��4
 dA�< 1
0�F 
� , 

82e.,(    A!A	��Y nMF. )J( .   D���+. ��7�m!    �6.���� 8m9�%

=
.0'�+ �	,�[
 8+0e
 "�# 8S4% $	�%�� �� ! �:*
 
� &.

  i
�� D�?%. 
� .
    8%
�7 ,   A:	o
 �0H! .    ��F�K k	�?! �V	� +

       + 6. �0G0+ �� ! , �,
 Z	. 6.      ��e� (8	.�S�F 1�23�4��

    �%. =�.� D��! .
 AF
�)p(.         
� ��?:
 �� 49+ 
� 8 : S
 8a 

  D.
����H' , 0	,�:��% (���:9C 8e���� /0��9G)J�( 
0��q9+ ���7 

      6. (-�r0C , s
B�7 i�: + ,� 
� 8eA9# $	�%�� l:P�


    
,� 6. $m9%)   ;��< �:V�>
   8	.0�' &��' (  ,GIS   =��>?�%. 

A!�0H! .       c
 , 8eA�9# $	�%�� $9C.�� , 1A�    
� DI 1.��::

  W0a��;�< �:V>
 �7 .
 �?��Y W�%    ��+.0< , (8	.0�' &�'

               8!.A�:+ 1��:^H< b�%0
 .
 8eA�9# $	��%�� ��7 �_0+ 8^F.

A!�0H! lP�+ .

 D.
����H' , "0r
,A:��%d. =60��K 
�   &��� 	��I &60��307

  )C.���
 , ��?V��Y (���G
� ($	���%�� h0��! ]��@a ���7 (870��9G

���    ;�< &,
 �7 DI &�'     W��% 8	.0' &�'Jpp�     ��7 �@V�! 

    A!�0H! d.Ae. 8�	�%�� &�'AK., &6�%.AG .      ]�@a ;t�% ��*!I

 D., �,
&,6  d.�)Jp(        �@V! 8'�:Y $�0� AF
� �7 �G0
 �7 (

 � @a �7    A!�0H! d.Ae. $	�%�� h.0!. &A97 .         ��C Z�	. ��7 ��G0
 �7

             &
�:�� Z:�7 , &
�:� $	�%�� ]	�a 6. "�# ��
 
A' D.B:+

    WA+ �^:%, �7USLE   8+ =�6 Z:HP
     $	�%�� Z:HP
 &.�7 (A�

 8eA9# $	�%�� 
.A	�� WA+ 6. 8eA9#)J�(A!��C =��>?%. .

�:*
 �7 d.Ae. 8YA!6�% ��*G 1
.6,&.�7 8K�a  &�H:% �� ! 

 �0H! $	�%�� .    �:3� Z:H' �7  8K�a  �^:�%, �7      , 1��23�4+ ��?�� 

  �N9G D�+6�% &�'B:P7I 87�	6
.  DI 
� ��C A� ��*9�:� u
.�+ , �'

  8�,
  &.�7
       A�� �:�F0
 
0�C "�# $	�%�� &�H:% �� ! �:*.

    �,
 Z	. 
�  �07 
.�e     (v:�� ("��# �:2�w, -�HC �7 x9�%-

8%�9� (8w.
. y:
 (CN 8�w.
. &�7
�C ,( ��� ! &.  i��: + 
� 

����� : J  �:*
 �0�)  "�# $	�%�� &�H:% �� ! �:*
 8^+ n�a

  (
0�CJ��p(( �+.        �9	B' (
�C )mK �:3� �7 )J�    
� W��	
 �
��:^:+ 

  W�%J��p (    DI d�m!. 8!\0a D�+6 ,)��W�% (8^H< ( �,
 D�07

   W.`% �	6  ��
)�( .  �z?^� , �70!  ��� �� !    "�# $	�%�� &�'

     A�!�0H! ��:*
 .
 A9^	60:!)J{( .         ]�:>^
 6. ��*!I &
��C &�'A�K.,

�	\ x9% &�'        $��0� h0! ($	�%�� 1A� (v:� ("�# (8%�9�

        � �7 8w.
. &�7
�C , .0' , /I (8'�:Y A�!�07 =A+I �% .  Z�	. 
�

 $	�%�� (�,
  &�' (&
�:� (8S4%  �'.�7I (8eA9#   =�0
 , &. &.

               W��?9C , 8�%
�7 &
��C &�'AK., 
� 8!.A:+ 
�C �7 �*!I 1A� ,

A� .      6.  d0	 , x!�:30	RS   , GIS  � @a &.�7      h.0�!. , 1A� &A97

A!�0H! =��>?%. Z:r 8V�!�� D�?%. 
� "�# $	�%��)��( . &.�7

   
�C Z	.        �%A93 �	,�[
 &,
 �7 $	�%�� |^?P+ &�'AK.,TM

 ;�< ,          }:S[
 89:+6 W�?9C �7 , =A	��Y .AG (8N!
 8	.0' &�'

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                             2 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


".! /�01 /�#2 3�� 4�$ 56� � 578 ���9�:�; <���9� ���

��p

A!A��� ., 8�0��j
D.
����H' �,
 6. =��>?��%. ���7  �6.����� &���'

[
�  =
.0'��+ �	,�         �� ! ��:*
 , 8	��%�9� ��7 &.�    
� $	��%�� �

K�=60     A9?#.��� D.�*
 D�?%. 
� D� 3�a B:P7I)�( .   Z�	.  D��  S+

� @a               , 8eA�9# (&
�:�� $	��%�� vV�K ��7 .
 �	0[�
 &A97

       =�,AS+ �K�V+ , =�.� d�m!. $	�%�� D,A7 ]a�9+  -	�' &�'

A!�0H! �@%�S+ .
.

     8�%
�7 ��7 �G0
 �7 ��'        n��a =A�+I ��H< ��7 &    ��:*
 &��'

�� ! ��� &�'          , =�0�7 ~�# �,
 -	 �7 89?@+ $	�%�� &�'

8^�D0Y      �q! 6. &
�C &�'AK., �	 �'  ���� �     
� $	��%�� &��'

  =A� W�?9C .�SF    8+ �q! �7 , A!.        1
0�F ��7 ��C 8 : S
 A%


�,
 �,
 �V��	� + ����S3 ���7 , 8�%�9� ���q! 6. |��^?P+ &���'

     ��� �
,I�7 &�4# , �e� (�SF      d��m!. (A���7 $	�%�� &�'

 �%. =A�! .  
�   (��w�K ]�: S
    ��	\ ]�:>^
 6.    8
��<Ma. &��'

)��' , |��^?P+ .0'�+�	,�[��
 �:V��>
 Z:��9r=
���� ! (&. &���'

   A� �:*
 &
�C &�'AK., .          6. �'A�K., Z�	. �C �07 Z	. �7 ���

 ��� �q!   A9?V' ZNH' $	�%�� &�' .       D�0�7 Z�NH' ���� �7

���             ��� ! &�'A�K., , 8�w.
. &�'A�K., 
� $	��%�� &�'

 x9% �:%�VK            &�'A�K., ��� ! D.0�9< �7 B:! �� ! ,� Z	. (�'

    ��� �� ! �:*
 
� &
�C  8%
�7 $	�%�� &�'  A!A��  .  Z	�7��97

       �,
 �e� , �4# (�SF 8%
�7 ]: S
 E.A'.&�'J�  ]:>^
 

����	\ (8
����<Ma. &����'��=
.0'����+ �	,�[���
 �6.������ (&.

��     , 8w.
. &�'AK., {�  x9% �:%�VK        
� $	��%�� ��7 ��'

��� �� ! �:*
�%. "�# $	�%�� &�'.

3�� � �>
���

       �K�V�+ ��7 �,�G�G =60KJ�����      W0�a Z:�7 
��?�'  &��'

8e����4351 ′o,  652 ′o����< , 83�H��� &���'3135 ′o

,8435 ′o          A�� ��?��Y �q! 
� 8
�23�4+ �60K D.09< �7  .  Z�	.

            , Z�� ��w�e D���2+ (&6
,��C (82
�+ 8w.
. �+�� (=60K

 =
�
.B' (�%�+        ��%. &�*�� ]a��9+ , ��' .   �% &�'A�K., 8N9

         x9% �+�� ��
AH< �C A!
.� �0G, =60K Z	. 
� 8>^?P+  &��'

 E0
 (&
.,I
�I  �	6A�!I (�'          , ��Y x9�% (.�+0�^N9C (�:�� (

  �%. -'I x9% .�?�*!         6. 82:�%, $�P7 B�:! &�!�
.0C &�'

8+ �7 
� .
 Z:+.
, ��� 
� =U	, �7 =60KA!�:Y.

/�R /�#2�2��]�> ���

�� !   6�:!�
0+ &�')Z:+68%�9�        &�'A�K., , 8'��:Y $��0� (

8w.
. (   i�: + 
������� :J      A!A�� uG�+ Z:+6 , Z�%. ( . 6.

  8�.�Y0���0
 8+0��e
 ���	��������: J  h���>

. 8+0��e
 WA��+ (

)DEM (            1�� : S
 �V�%`+ �
.A!�?�%. ]@a DI 6. ;t% , �:*


       A� �:*
 v:� �	\ 
0�C /I , "�#)J�( .  8�w.
. &�7
�C �	\

 � @a 6.      �C �	,�[�
 8H��r &A97  8�N!
 /������J   , {����

  =
.0'�+ETM+    x9% �:%�VK �	\ ,       ��� ! 6. ($	�%�� �7 �'

Z:+6�:� �,
 ]@a 8%�9�A� �:*
 �:!)�( .

/�01 /�#2���� ���4D>� ���

���	\ v��:C�
 6. 1���<Ma. )?V��:% 
� |��^?P+ 8
���<Ma. &���'

            =
���. �	� 
� �C A	��Y �:*
 &
�C &�'AK., �� ! (8	�:�.�cG

8+�0� :|3.�   Z:+6 (8'�:Y $�0�    / v:� , 8%�9��  &�7
�C 

 Z:+6 (8w.
.     �  v:�� , 8%�9��      �:%�V�K (8�w.
. &�7
��C 

x9%      � , (v:� , $	�%�� �7 �'�       �:%�V�K (8�w.
. &�7
��C 

x9%     8w.
. &�'AK., , $	�%�� �7 �' . �,
 Bm7    (�0�� &��'

        ���� ��� ! �:*
 &.�7 �N	� �,
 �%      8�%
�7 $	��%�� &��'

 �+���� ���C A!A������ ! ���7 8��9?@+ &
���C &�'A��K., &���':' �

    , 8w.
. &�'AK., �� ! &�'AK.,�    �:%�VK �� ! &�'AK., 

x9%       6 , $	��%�� ��7 ��'�    6. ��F�K -�:�
0+0?� &�'A�K., 

  =
.0'�+ �	,�[
 �:V>
 �07 &. .       &
��C &�'A�K., �� ! �:*
 &.�7

             �	,�[�
 �6.���� |�^?P+ 1��:^H< (�	,�[�
 �:V>
 6. �F�K

   �7 �C ���Y d�m!.           �'A�!�7 Z	��?*7 /��P?!. �+��� �FM# 
0a 

            l#��� ��7 ��G0
 ��7 8�N!
 vC�+ v:C�
 ��m	. &.�7O.I.F (

 �>3`+ Z?#�%   8^F. &�'J   ( �   , �   , 8�>:a &�'A�!�7 89:r6�7 ( 

�>3`+              �,
 ��7 -�:
�+,��!�� A�!�7 u�G�+ Z:�+6 �7 8^F. &�'

-	�B!         6. =��>?%. �7 8N!
 |^?P+ �	,�[
 Z?#�% (�	�VH' Z	�


A!�7   ��>3`+ (8>:a &�'      bV�7 (-�:
�+,��!�� A�!�7 , 8^�F. &��'

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                             3 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


 ����� ����� � ������� 	
�� � 

�� / ��������� /  � "#$
��)& ( /	�()��*+,-

�{�

          �0�7 8N!
 �	,�[
 �:*
 |^?P+ �K.�+ 
� &
.�Y�?^:� , 84# .

         �	 , �	0[
 Z	�?*7 , A!A� �V	� + )' �7 �	,�[
 �H' �	�*! 
�

    A!A� /�P?!. �:V>
 &.�7 �	,�[
 .   6. ;t%DEM    �	��% ��	\ ( 

�t
        �?�.�Y )' &,
 8N!
 �	0[
 �7 , �:*
 �'      A�	� D��+. �
 A� 

  ���Y )'.�� &A27 �% .   �7 ��C Z�	. �7 �G0
 �7�  �A�9# B�G  , ��'

�'.�7I    $	��%�� l:P�
 (s
B7 &�'       , &
�:�� (8S4�% &��'

�A9#  �'.�7I , �'          d.A�e. (�0�@! Z��H+ �	0[
 &,
 -r0C &�'

       ($� ! (Z
 (x!
 �7 �G0
 �7 -:�
0+0?� &�'AK., &6�%.AG �7

 =6 &�'0N3.     �N	� 1�:F0[# , 8�C       ):�%�
 �,
 ��7 �	0[�


$	�H! &,
�Y) On Screen Digitizing(A� .)�(

�>978 @��� ��

   � @a &.�7 �C 8�,
��� 1A� &A97   .�S�F 
� $	��%�� &�'

    ���
 
��C �7(    �,
 6. 8� :>^
      |�^?P+ &��'){  (J�   , JJ(  , 

        ��%. =�07 �7�m
 , 8%�9�
�C 1.�q! i�%. �7 1.�::c
 W�H<. .

   (=60K 
��J{  �7 �4 !    &,
 89:+6 W�?9C &.   =
.0'��+ �	0[
  &.

    ZV:
 �,
 �7 , lP�+) Thiessen(      ���.��7 �4 ! �' &.�7 (

 8^� -	   A� Z::2
 �:3,. D0Y .      8�^� ��' &��'6�+ ;t%    ��7 D0�Y

            $	��%�� 6. -�	 ��' �q! 6. 8	.�SF 1.A'��+ �7 �G0
  &��'

 �'.�7I , 8eA9# (&
�:� (8S4%A� nMF. (&. .  ��' (�	�*! 
�

  0
 �7 =�,AS+       ���� 6. -	 �' 1A� �7 �G     $	��%�� &��') 
�

.�SF(     =�,AS+ , A� &
.�Y vVr�7 (      1A�� -�	 &.
.� &�'

 $	�%�� 6. 82e., �� ! 
�*r , A!A� d���. )' 
� (8S4% &�'

   �'.�7I , 8eA9# (&
�:�  A� �:*
 &. .        Z�	. &
.��Y )�' &,
 6.

�� !  ��� �� ! (�'    A+I �%� �7 $	�%�� &�' . ��� �� ! &�'

  $	�%�� �� ! �7         &
.�Y )' &,
 6 �
 |3. &
�C &�'AK., &�'

A� .       �,
 6. -�	 �' �SF 8%
�7 &.�7       ��:*
 
� �0�� &��'

 ��� �� !     �3��2+ ]@a ($	�%�� &�'J      8�!6, Z:N!�:+ �,
 6. 

A� =��>?%. .

]J[
∑

∑

=

== n

i
i

n

i
ii

a

ca
A

1

1

A   �� ! �SF)         8�2e., b	.��� ��7 ��� ! ��@4!. AF
�(  (ia

     &
�C AK., �' �K�V+)  =A�� �
,I��7 WA+ 
� AK., �K�V+ (

,ic AK., �' 6. 8?K�V+ )H	BC�+ )  A�F
� vV�K �7 (  6. ��C

  ��� 1A� �q!  8+ ZNH' $	�%�� &�' A��7)   A�K., �K�V�+

=A'��+ WA+ 
�&.(.

          &��4# l#�� 6. &
�C &�'AK., �SF 8%
�7 &.�7  ]�^4+

)AE ()Absolute Error ( ���3��2+ 6.�  6. -��	�' &���4# , (

�,
     &���4# 1���27�+ Z:N!���:+ d,� ����	
 l#���� 6. ���'

   &
��C &�'A�K.,)RMSE ()Root Mean Squared Error ( 6.

 �3��2+�A� =��>?%. .

]�[)x()x( ii
*ZZAE −=

AE     (�4# ]^4+ 
Ae )x( i
*Z        �
,I��7 WA�+ 
� AK., �K�V+ 

  =A��)  &
��C &�'A�K., ( ,)x( iZ    WA�+ 
� A�K., �K�V�+ 

=A'��+  &.)       82e., b	.�� 
� AK., �' 89NH' AF
� )H	BC�+ (

8+A9��7.

]�[
[ ]

n

*ZZ
RMSE

n

i
)x()x( ii∑

=
−

= 1

2

RSME            &
��C &�'A�K., &��4# 1��27�+ Z:N!�:+ d,� ��	
 

�%..

'   WA+ 6. d.AC �  ��� �
,I�7 &�'     
��G ��C $	��%�� &��'

          ��?HC &�4# &.
.� (A��7 �?�.� &�?HC &�4# 1�27�+ Z:N!�:+

   �%. �?�:7 �SF , .     �,
 ��e� 8�%
�7 &.�7     v	��w 6. ��'

 �'AK., �SF 1.�::c
) �3��2+{ (A� =��>?%..

]{[100*
X
SCV =

S        =A� �
,I�7 &�'AK., �SF 
�:2+ E.�S!.   ,X    ��C �SF 

  WA+)A    �3��2+ 
� J (8+A��7 .         1.��::c
 v	��w ��C 8��,
 �'

�%. 
.�
0#�7 &�?�:7 �e� 6. (A��7 �?�.� &�?HC �SF .

i7� � a��(1

W,AGJ       ��	\ &
.��Y )' &,
 k	�?!        �60�K 
� |�^?P+ &��'

   8+ D��! .
 �,�G�G A�'� .           (v:�� ��	\ ��% &
.��Y )�' &,


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                             4 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


".! /�01 /�#2 3�� 4�$ 56� � 578 ���9�:�; <���9� ���

�{J

 ��4P* ./�R ��>eS �� ��� a��(1��9P�P ��
D �� �2��]�> ���

 &
�C &�'AK., �K�V+)2km(

J/� < J–J/�J��JJ���J�J��> 

�� !

 &�'AK.,

&
�C

�	\=A� ]:>^
                 &�'

 �.A2


 &�'AK.,

&
�C&
�C &�'AK., �.A2


|3. 8'�:Y $�0� (v:�8%�9� Z:+6 ,p���������p�J�J

/8%�9� Z:+6 , &�7
�C (v:�{��J��J��p���J

�x9% �:%�VK , &�7
�C (v:��'J{p�p{{�p��

�x9% �:%�VK (&�7
�C8w.
. &�'AK., , �'��J��������

 ��4P? .".! ��6>� /�01 /)��0� a��(1��� ���4D>� /�01 �� <���9� ���/�R [�T�2 �> "8�D ��2��]�> ���

 �4# 1�27�+ Z:N!�:+ 
�G

)
�?�'(

 �SF 1.�::c
 v	�w

(%)

�4#

(%)

�SF

(%)

l#��                            

�	\=A� ]:>^
 &�' �� !

�/J��� �/�{ �/�� �/�p Z:+6 (v:�8'�:Y $�0� , 8%�9� |3.

�/�J� J/{� �/�� {/�� :+6 , &�7
�C (v:�Z8%�9� /

�/Jp�� p/�� �/{� {/�� x9% �:%�VK , &�7
�C (v:��' �

�/J��� �/�� {/�� �/�� x9% �:%�VK (&�7
�C8w.
. &�'AK., , �' �

 Z:+6 , 8'�:Y $�0�  ���m	. �7 �m9+ 8%�9�p��   &
��C A�K., 

A	��Y .        8�+ D���! &
��C &�'A�K., �K�V+ $9C.��   ��C A�'�

   &B:r�! �K�V+ (�'AK., ��
AH<        �*!I 6. 8HC �.A2
 �*9
 , �?�.� 

   A�!
.� &��	6 �K�V+ .       ��	\ &
.��Y )�' &,
 6.    (v:�� &��'

  Z:+6 , &�7
�C   (B:! 8%�9�{��          ��C A�+I �0�G, �7 &
�C AK., 

     A!
.� 8HC �K�V+ �*!I 6. &
�:V7 .    �	\ &
.�Y )' &,
 6. &�'

    x9% �:%�VK , &�7
�C (v:�       ($	��%�� ��7 ��'J{p   A�K., 

   �C A� ��m	. &
�C           &
��C &�'A�K., (�0�� �,
 ,� �7 �@V! 

 �
.� &�?HC .      ��	\ &
.��Y )�' &,
      �:%�V�K (&�7
��C &��'

x9%   ��m	. v@% B:! 8w.
. &�'AK., , �'��  A�� &
�C AK., 

           �,
 Z:�7 
� .
 &
��C A�K., �.A2
 Z	�?HC �C    |�^?P+ &��'

�	\ ]:>^
�
.� 8
�<Ma. &�' .

   �	\ ]:>^
 �,
 
�*r �V	� + k	�?!. &�'  ��� ! �7 8
�<Ma

��� 82e., �e� , �4# (�SF �q! 6. $	�%�� &�') v	�w

 �SF 1.�::c
 (  
�W,AG�  8+ =A	�  �0�� .      ��C ��!0Y D��H'

 8+ �qKM+         ��	\ ]�:>^
 ��7 f0�7�+ �SF Z	�?�:7 �0�  &��'

 Z:+6 (v:�          ��C ��%. 8'��:Y $�0� , 8%�9��/�p   A�F
� 

�%. .         ��	\ ]�:>^
 ��7 f07�+ B:! �SF Z	�?HC   :�� &��' (v

   x9% �:%�VK , &�7
�C   �C �%. �'{/��  8�+ A�F
�  A���7 .

    �	\ ]:>^
 
� �SF D.B:+    Z:+6 , &�7
�C (v:� &�' (8%�9�

{/��     �	\ ]:>^
 
� , AF
�  x9% �:%�VK (&�7
�C &�' , �'

    B:! 8w.
. &�'AK.,�/��  �%. AF
�  .     ]:>^
 �,
 �C Z	. �7

�	\     x9% �:%�VK , &�7
�C (v:� &�'  	��?HC (�'   �S�F Z

    ��� �� ! �:*
 
� .
    �e� Z	�?�:7 Z�:3 (A!
.� $	�%�� &�'

       �%.
.� �,
 
�*r Z:7 
� .
)        �S�F 1.��::c
 v	��w ��7

p/�� AF
�  .(            
��G , �
.� .
 ��4# Z	�?��:7 �,
 Z:H' �+.

 (&
���C &�'A��K., &���4# 1���27�+ Z:N!���:+�/Jp�� 
���?�' 

8+A��7 .  �	\ ]:>^
 �,
   Z:�+6 , &�7
��C (v:� &�'�9�  8�%

   8+ �e� Z	�?HC &.
.�  A��7)      �S�F 1.��::c
 v	��wJ/{�

AF
�(             &
��C &�'A�K., &��4# 1��27�+ Z:N!��:+ 
�G �+. (

  �,
 6. &�?HC      , �?��.� �N	� &�'�/�J�    8�+ 
��?�'  A���7 .

 ���	\ ]��:>^
 �,
 �S��F 1.���::c
 v	���w (&�7
���C &���'

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                             5 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


 ����� ����� � ������� 	
�� � 

�� / ��������� /  � "#$
��)& ( /	�()��*+,-

�{�

x9% �:%�VK B:! 8w.
. &�'AK., , �'�/{��%. AF
� .

  .� �G0
 A	�7       ���� ��� ! �:*
 
� �C ��    ($	��%�� &��'

           �,
 6. -�	 ��' &�4# , �e� (�SF �7 =,M<    �.A�2
 (��'

        �%. �:H'. Bj�K 
�:V7 �*!I �K�V+ , &
�C &�'AK., . 8�	

            ��� ! ��:*
 
� ��q! �
0�+ �+.0< 6.������: J  ����   &��'

       �%. 8	.�G. , &��[?e. 1�qKM+ ($	�%��)�( .   D�0�7 ��	6

   C &
�C &�'AK., �.A2
        Z	A9r 
� �%. Z�H+ B:! AK., �' �

     �9	B' (A��7 �?�.� �0G, =60K �S+  
� , 8	.�SF W�?9C &�'

 �9	B' �m:?!           8�+ $	.B��. 1A�� ��7 .
 �� ! �:*
 &�'   , A�'�

    �V�:! ���F �7 D,� + . )�'         D���+. 8�%�: + Z:�9r 
� Z:�9r

     ��� �q! 6. -r0C &�'AK., $	�H!      ��7 8�?K $	�%�� &�'

      �� ! 
� B:! x!
 1
0F   8�.�Y0

��C ��q! 6. , �V:! )'.��

      x!
 �#.A
 (�� ! DA� �0^� �7 �m9+       DI Z:	��� ��:>:C , �'

8+�0� .              ��q! 6. -�r0C &�'A�K., ��C ��%. 8�2:@a ��9Hw

���   Z�NH' $	�%�� &�'          , A9?V�' s
B�7 &�'A�K., 6. ��


         ��	\ ]:>^
 
� �C �%. =A� v@% h0w0+ Z:H'    (v:�� &��'

&�7
�C  Z:+6 ,   SF D.B:+ (8%�9�       �?��:7 �N	� �,
 ,� 6. �

�%. .

 �C 
�(      ��� �� ! �V	� + k	�?! �7 �G0
 �7   ��7 $	�%�� &�'

�� !   �	\ ]:>^
 6. �F�K &
�C &�'AK., &�'   , (|�^?P+ &��'

)'  �9	B' , &��[?e. 1�qKM+ Z:9r ���� �� ! �:*
 &�'  &��'

   �	\ ]:>^
 �,
 ($	�%��     x9�% �:%�V�K (&�7
�C &�'   , ��'

  8�w.
. &�'A�K.,   �,
 6. 8��	 D.0�9< ��7 (   ���� ! ��:*
 &��'

���      �,
 �% �7 $	�%�� &�'J�       &�'A�K., ��� ! 6. =��>?%. 

           &
��C &�'A�K., ��� ! D.0�9< �7 8w.
.��   ��� ! 6. =��>?�%. 

 x9% �:%�VK          &
��C &�'A�K., �� ! D.09< �7 $	�%�� �7 �'

��  �	,�[��
 8H���r �:V��>
 6. ���F�K &�'A��K., 6. =��>?��%. 

=
.0'�+ 09< �7 &.  ��e� (�SF �q! 6. (&
�C &�'AK., �� ! D.

     A!A� �V	� + , 8%
�7 (�4# , .       �,
 Z�	. ;�� Z�	. 6.    ��7 ��'

 �,
 
�[?#.    x9% �:%�VK (8w.
. &�'AK., &�'   ]�:>^
 (�'

�	\   ��') ��	\     x9�% �:%�V�K (&�7
��C &��'   &�'A�K., , ��'

8w.
. (8+ �?>Y �	,�[
 �:V>
 ,�0�.

�Z>�> ���4D>� 3��

W,AG� �m:?!     ��� 82e., �� ! �V	� +      ��� ! �7 $	�%�� &�'

    8+ D��! .
 8w.
. &�'AK.,A'� .       W,A�G Z	. 6. �C �!0Y D�H'

 8+ �qKM+    AK., �SF (�0�1.1       6. 8*G0�
 �7�e �K�V+ �C 

      b� � =�.� ~�[?#. �0# �7 .
 =60Kp/��  8�+ A�F
�   , A���7

J/�{�
.� ���4# 8S4��% $	���%�� �
,I���7 
� A��F
�  . A��K.,

  8w.
.1.6  B:!�/��       , �
.� �S�F AF
� �/��     ��4# A�F
� 

�
.� . &�'AK., �SF1.8(2.12 , 2.7  v�:
�
 �7�/p� (�/��

  ,�/��   ��%. AF
�  .     8�w.
. &�'A�K.,2.9  (2.1   , 2.10   B�:! 

{/�{ , �/�{A!
.� �SF AF
�  .

 8��+ ���qKM+    
� u��e., 8��w.
. &�'A��K., 
� ���C �0���

���t
 , D�?V��'0C 8�.�Y0��	B:� �'A��K., �S��F (���' �
,I���7 
�

���      ��%. Z:	��� $	��%�� &�' .        �'A�K., �K�V�+ ��r ��'

s
B7         ��g+ $	��%�� ��7 �_`�+ ��+.0< 1,��>
 �^< �7 A��7 �


 x9% �:%�VK�'(    &
.0H'��! (v:� (&�7
�C (  8�Y�B!,�7   &��'

  =�:� , 8N9%(  �%. �?HC �'AK., �SF  .  8�w.
. &�'AK., 
�

1.1  (1.6   , 2.7            �S�F (A�!
.� =60�K 
� &���	6 �K�V�+ �C 

        8H! �MH< , �%. ��	6 
�:V7 �
,I�7 &�4# , )C 
�:V7 
� A9!.0


  ��� �� ! �:*
        �q! 
� ZNH' &�'AK., D.09< �7 $	�%�� &�'

        8�w.
. AK., 
� 8?K (A!0� �?��Y3.26       &���	6 �K�V�+ ��C 

   �S�F (�
.A�!�/{�    6. $:�7 ��4# , =�0�7 ��  ��%. A�F
�  .

     8w.
. AK., 
� �SF4.21  (�/{�    ., 
� �+. (AF
�   8w.
. AK

4.27         (��%. =60K s
B7 AK., Z:+,� �C �/p�    ��%. A�F
�  .

         )�C v:�� , 8�w.
. D�07 ��C �	6(    -�	 �:%�V�K   ��#.0!

  $	�%�� �7 1�70%
(  -	 b	.��        
� $	��%�� �q! 6. .
 8?#.0!

  AK.,4.27           =A�� DI &\��7 �S�F ��7 ��m9+ ��C =�
,I )'.�� 

�%. .    8w.
. AK., �SF4.8         , ��%. \��7 B�:! �/��   A�F
� 

�%. .          &6
,���C 1\0[�S+ ���C �S
 ��@	� 
 B:! AK., Z	.

     $	�%�� �q! 6. 89NH' , �%.     &\�7 �SF v@% |^?P+ &�'

  ��%. =A� DI .   8�w.
. A�K.,6.5(  �S�F �/{� �
.� A�F
�  .

 $	�%�� 8!0NH'�!  8S4�% &�'(          ��7 ��m9+ 8eA�9# , &
�:�� 

  ���%. =A��� A��K., �S��F $'���C .  8��w.
. A��K., Z��	. 
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                             6 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


".! /�01 /�#2 3�� 4�$ 56� � 578 ���9�:�; <���9� ���

�{�

 ��4P+ . 0� a��(1".! ��6>� /�01 /)���Z>�> ���4D>� /�01 �� <���9� ���

AK.,8w.
.$	�%�� 1A�) 
�?�'( Z*(xi)
) 
�?�'( Z(xi) �SF(%) �4#(%) �4# ]^4+ 
Ae)
�?�'(

1.1S2 * R1 * G0 * Ch147718/117126/1235/964/130592/0
1.6 S4 * R4 * G4 * Ch014333/83989/5727/872/210344/2
1.8 S4 * R4 * G4 * Ch03691/13647/7298/81/243/4
2.12 S2 * R1 * G0 * Ch1793543/8168/631/4249/2
2.7S2 * R1 * G0 * Ch112597/94682/5337/262/87915/4
2.9S4 * R2 * G2 * Ch13986/72887/2372/427/61099/5
2.10 S2 * R1 * G0 * Ch1494/3415/9984/215/878/3
3.26 S2 * R1 * G1 * Ch01436/5651/2345/354/7785/3
4.21S2 * R1 * G1 * Ch01906/3828/8543/556/51077/5
4.27 S1 * R0 * G0 * Ch034587/232253/9893/36/72333/2
4.8 S1 * R1 * G1 * Ch04734/44198/5188/711/3535/9
6.5 S4 * R2 * G4 * Ch07563/33028/6640/060/04534/6
8.1S3 * R0 * G2 * Ch261041941/4231/868/24162/6
8.2S2 * R2 * G0 * Ch24118/41282/3031/168/92836/1
9.1 S1 * R0 * G0 * Ch09950/14778/2948/151/95171/8
9.7 S3 * R2 * G1 * Ch0837/3330/7339/560/5506/6
9.8 S2 * R2 * G0 * Ch21996488/7224/575/51507/3

S ( R ( G , Ch :$	�%�� �N!�:7 v:
�
 �7�'.�7I , 8eA9# (&
�:� (8S4% &�'&.

1 (2 (3 , 4 :1A� �7 $	�%�� v:
�
 �7��	6 8^:# , ��	6 (b%0?+ ()C &�'

)  8w.
.�V�(     (8'�:Y |:2w $�0� (8w.
. &
0� (    ����7 B	
 

     BC�H
 , "�# D�07        $	��%�� 6,��7 ��7 �m9+ 87I 1�!�	�G  &��'

  �%. =A� A	A� .    8w.
. &�'AK., �SF8.1   , 8.2   Z:	�� 
�:V7 

      v�:
�
 �7 , =�07�/�J   , �/��    8�+ A�F
�  A���7 .   &�'A�K., 
�

   ���7I 8�.�Y0	B:� 
� 8w.
.       
�:V�7 �SF B:! ��� 8!B7��7 &�'

      'AK., �SF �C &
0a �7 �%. Z:	��   8w.
. &�9.1  (9.7   , 9.8

 v��:
�
 ���7J/{� (�/�p , �/�{���%. A��F
�   . &�'A��K., B��m7

 8w.
.4.27 (4.8 (2.10, 1.8     �S�F (8�w.
. &�'A�K., ��: 7 (

       ���� �� ! �:*
 
� d6\ �SF 6. �m:?! 
� , A!
.A! 8	\�7  &��'

  A�K., 
�\�7 89NH' �?@3. �C (A9?V:! 
.�
0#�7 $	�%��2.10  ��7

  C �K�V+ �:3�      AK., 
� , DI )1.8        8�w.
. D�0�7 A93A7 �:3� �7 

)=
� 
.B' $	�%�� �0G, (�%..

Y�� 5���)D 3����

     8+ D��! k	�?! �C �!0Y D�H'      8�^:# �:%�VK AK., �SF (A'�

   b � ��	6�/��             ($	��%�� �
,I��7 
� ��m:?! 
� ��C �%. AF
� 

�/��     �
.� �4# AF
� W,AG{ .(   $	��%�� 6,��7    |�^?P+ &��'

 
�:� (8S4%    1A� �7 8eA9# , &         A�K., Z�	. 
� 1,��>?+ &��'

        ��%. =A� �SF ��	6 
�:V7 $'�C �7 �m9+ .     A�K., 
� �S�F

      , �%. Z:	�� B:! i�VK�/�J  �%. AF
�  .   �'AK., Z	. (Z	.�7�97

����� ���� ! ���:*
 
� d6\ �S��F 6. $	���%�� &���' 
.�
0��#�7

A9?V:! . x9% �:%�VK        6,��7 , $	��%�� ��7 ��' $	��%��  &��'

  A� �7 |^?P+1   
�:V�7 $'�C v@% (�'AK., Z	. 
� 1,�>?+ &�'

�%. =A� �SF ��	6.

  b���%0?+ �:%�V���K , b���%0?+ �:%�V���K &�'A���K.,

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                             7 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


 ����� ����� � ������� 	
�� � 

�� / ��������� /  � "#$
��)& ( /	�()��*+,-

�{{

 ��4P` . ".! ��6>� /�01 /)��0� a��(1Y�� 5���)D /�01 �� <���9� ���<���9� /� ��

AK.,$	�%�� 1A�)
�?�'(Z*(xi)
)
�?�'(Z(xi) �SF(%) �4#(%) �4# ]^4+ 
Ae)?�'
�(

i�VK 8^:#S4 * R4 * G4 * Ch032714/97672/323/576/525042/6

i�VKS2 * R1 * G0 * Ch1228207251/631/868/215568/4

 b%0?+ �:%�VKS1 * R1 * G0 * Ch13738/91420/138/062/02318/8

b%0?+ �+,� +S3 * R2 * G0 * Ch2103/8101/097/32/72/8

,� +dS2 * R1 * G0 * Ch118375/98873/148/351/79502/8

b%0?+ �:%�VK)�?�*!&�'&�!�
.0C(S1 * R0 * G0 * Ch078076/141450/053/146/936626/1

)�?�*! &�!�
.0C &�' (    v�:
�
 �7�/��   , J/��   �S�F A�F
� 

A!
.� .    �?�*! &.
.� AK., �?�:7 89NH'       ��q! 6. &�!�
.0�C &��'

%��$	�     �'.�7I , 8eA9# (&
�:� (8S4% &�'    �C =A� v@% &.

&�'A��K., 6. �?���:7 DI �S��FA����7 ���N	�  . A��K., �S��F

x9%           6. ��?HC B�:! $	��%�� �7 d,� + &�'��      , ��%. A�F
� 

�/{�   8�+ AF
�  A���7 .       x9�% b�%0?+ ��+,� + A�K.,    ��7 ��'

  ($	�%���/p�        ��:*
 
� 8	\��7 
�:V�7 �S�F ��C �
.� AF
� 

 ��� �� ! � &�' �%. $	�%� .          �K�V�+ ��:3� ��7 A�K., Z�	.

   $	�%�� �q! 6. "A!.         ��m:?! 
� ��C =�0�7 Z�NH' (|^?P+ &�'

                 DI �K�V�+ ��7 ��G0
 ��7 ��?@3. ��C �?��	 $	.B�. AK., �SF

�
.A! 8?:H'. h0w0+ Z	. (=60K �7 �@V!  .

/�R [�T�2 3���>

  k	�?!W,AG�  8+ D��!    �C A'��/��   , �/��     �K�V�+ A�F
� 

 C &�'AK.,     8w.
. AK., &.
.� &
�1.1   , 1.6     6. ��?HC �SF 

��A!
.� AF
�  . 8�w.
. AK., 
� &
�C &�'AK.,1.8  8�NH' 

    6. �?�:7 �SFp�          8�w.
. D�07 A93A7 �:3� �7 �C A!
.� AF
� 

8+A��7 .         &�'A�K., ���	6 �K�V+ �7 �G0
 �71.1   , 1.6  �,
 (

 �	\ ]:>^
        7 
� .
 d6\ �SF (D�?V'0C 8�.�Y0	B:� 
� �' �
,I�

���  �
.A! $	�%�� &�' .    8�+ D���! k	�?!      &�'A�K., ��C A�'�

     ��t
 8�.�Y0�	B:� �K�V��+ 6. )�q<. $�P7 
� &
��C ���')2 ( ,

i.�
  �')3(      ��	\ ��7 ]�:>^
 
� , �?��.A! 8	\��7 �S�F (  &��'

 x9��% �:%�V��K , &�7
���C  �
,I���7 
� d6\ �S��F 6. (���'

����V:! 
.�
0#�7 $	�%�� &�' .

    &
�C &�'AK., �SF    8w.
. AK., 
�4.21    �V�:! \��7 (

        8w.
. &�'AK., 
� &
�C &�'AK., �SF �+.4.27   , 4.8  \�7 

      v�:
�
 �7 , =�07�/p�   , �/pJ         �S�F ��*!I �K�V�+ A�F
� 

   6. �?�:7p�             8�w.
. &�'A�K., ��� ! k	��?! �7 �C A!
.� AF
� 

 �
.� 8!.0PH' .      8w.
. AK., 
� &
�C &�'AK.,6.5   �SF B:! 

 A!
.� 89:	�� .�/�p  , �/��   &
��C &�'A�K., �K�V+ 6. AF
� 

 8��w.
. &�'A��K., 
�8.1 , 8.2 6. ���?HC �S��F �� A��F
� 

A!
.� .     8�w.
. AK., &.
.� &
�C &�'AK.,9.1   8	\��7 �S�F 

  A!
.�)�/p{       6. �?�:7 �SF �K�V+ AF
� p�  A!
.� AF
� ((

   8�w.
. &�'AK., 
� Z�:39.7 , 9.8   ��%. Z:	��� �S�F  . 
�

   C &�'AK., Bm7 h0Hm+        .B�G. , A�K., A�9r 
� &
�&   8�w.
. 

    &�'A�K., �+��4.27  (4.8   , 9.7        (&
��C &�'A�K., ��: 7 
� (

  �%. Z:	�� �SF .    �	\ ]:>^
 �,
 
� Z	.�7�97  �	\ A	�7 &. &�'

         x9�% �:%�VK (8w.
. &�'AK., �	\ �% �7 =,M< &�N	�  ��'

A!0� &
.�Y )' &,
 &�7
�C , .

      W,AG k	�?! �7 �G0
 �7�   A�K., �S�F (  &.
.� &
��C &�'

         (�%�+ , Z� �w�e D��2+ , A93A7 &�7
�CJ��  �%. AF
�  . 
�

            , ��%\�7 �S�F (&6
,���C &�7
��C &.
.� &
�C &�'AK.,

�/p�         6. �?�:7 �SF (�*!I �K�V+ 6. AF
� p�   A�!
.� AF
�  .

   u
�+ &�7
�C 
� �+.(  ��� 8!0NH'�!       ���	6 
�:V�7 $	�%�� &�'

�%. .    7
�C &.
.� &
�C &�'AK., 
�    (u�
�+ &��/��  6. A�F
� 

          6. ��?HC �S�F (&
��C &�'AK., �K�V+��  A�!
.� A�F
�  .

    ��� �� ! �:*
 
� Z	.�7�97     &�7
�C 
� 8!0NH'�! ($	�%�� &�'

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                             8 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


".! /�01 /�#2 3�� 4�$ 56� � 578 ���9�:�; <���9� ���

�{�

 ��4PK . 5D�)� (%)578 /� f
�9�Y�� 5���)D 4D>� 9� �� � �9���� N�Z>�> 4D>� 9� 5D�)� /� 5�)1 U�(H� ��� /� ��

R [�T�2 3�� �� <���9�/��>

 �SF(%)

< 5050 - 7070 - 90> 90 8w.
. AK.,=60K 
� �K�V+

)
�?�'( 8w.
. AK., DI �C �K�V+ �7 8w.
. AK., �' 
� &
�C &�'AK., �K�V+(%)

1.147718/1�/���/����/�

1.614333/4�/���/���/�J

1.83691/1���J��

2.10494/3���/pp�/�

2.12793/0�{/�p{/���/�

2.712598/3�/p��/J��/�

2.93986/7��/��/���/JJ

3.261436/5p/pJ�J/��

4.211906/3�/�{�/���/p�/�

4.2734587/4�/���/��/p�

4.84734/4���/��/pJ

6.57563/3��/���/���

8.16103/9�/�p���/�J

8.24118/7�/����/���/J

9.19942/7���/��/p{

9.7837/3�J/���p/��

9.81992/5�/�J��/���

&�7
�C &�7
�C DI �C �K�V+ �7 &�7
�C �' 
� &
�C &�'AK., �K�V+(%)

&6
,��C50064/5��/��/��/p�

u
�+93037/7�/���/���/��/�

A93A77804/2���J��

�e D��2+�%�+ , Z� �w4449/3���J��

x9% �:%�VK�' �:%�VK AK., DI �C �K�V+ �7 �:%�VK AK., �' 
� &
�C &�'AK., �K�V+(%)

i�VK 8^:#�/���J��/�p��/J{�/��

i�VK�/���Jp�/�{p/�{/{J/�

 b%0?+ �:%�VKp/�����/p����/�

b%0?+ �+,� +�/J����/{��/p�

+d,� p/J�����/��/����/�

 b%0?+ �:%�VK)�?�*!&�!�
.0C &�'(�/����{�/���/�J/�J/��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                             9 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


 ����� ����� � ������� 	
�� � 

�� / ��������� /  � "#$
��)& ( /	�()��*+,-

�{�

0
10
20
30
40
50
60
70
80

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

(%
)   �

�	

3����

 ".!* .3�� 578".! /�01 /�#2 �� ���T(�> ��
� ��� ���

 <���9� U�(H�

       �:%�V�K , 8�w.
. &�'A�K., ��	\ ,� �7 ]:>^
 
� 8?K u
�+

x9%         ��%. ���	6 
�:V7 ($	�%�� �7 �'       )�' &,
 ��%. d6\ ,

�	\ &
�Y���Y 8%
�7 $	�%�� 
� �_`+ |^?P+ &�'.

  W,AG k	�?!�8+ D��!    ��C A�'��/�p   �K�V�+ 6. A�F
� 

          6. �?HC �SF ��	6 8^:# �:%�VK &.
.� &
�C &�'AK.,��

     �*9
 , A!
.� AF
��/��         6. �?��:7 �S�F (�K�V+ AF
� p�

 A!
.� AF
� .      �:%�VK &.
.� &
�C &�'AK., 
� x9% ��	6  ��'

        , �%. �?HC 8^:# �SF ($	�%�� �7�/�{ �K�V+ 6. AF
� 

     6. �?HC �SF �*!I��A!
.� AF
�  . ,� Z	. 
� &
�C &�'AK.,

   ��	\ ]�:>^
 �,
 
� �:%�V�K   �
,I���7 
� d6\ �S�F 6. ��'

 ���� A9?V��:! 
.�
0�#�7 $	���%�� &���' . �:%�V��K A��K., 
�

  (b%0?+�/p�         &.
.� &
��C &�'A�K., �K�V+ AF
�   �S�F

 6. �?HC���%. AF
�  .

x9��% b��%0?+ �:%�V��K &.
.� &
���C &�'A��K., ���7 ���'

  $	�%��)�?�*! &�!�
.0C &�' (        
� &
��C &�'A�K., ��7 �@V!

      d,�� + A�K., , ���	6 8^:# , ��	6 �:%�VK(   &�?��:7 �S�F 

   , A!
.�J/��      6. �?��:7 �S�F �*!I �K�V+ AF
� p�  A�F
� 

A!
.� .  b%0?+ �+,� + AK.,(  8	\�7 �SF     , �
.� �/p�  AF
� 

        6. �?�:7 �SF &
�C &�'AK., �K�V+ 6.p�   �C A!
.� AF
� 

             �S�F $	.B��. �7 �m9+ �'AK., Z	. )C �K�V+ , �.A2
 �?@3.

 �%. =A� .        &�'A�K., )�C 
�:V�7 �S�F 6. k	��?! (h0Hm+ 
�

  �:%�VK 
� &
�C  x9% |^?P+ &�'    8�+ ��	��K �'    ��C A�9C

��� �
,I�7 
� ��	6 &�4# �7 �m9+ &�'8+ $	�%���0�.

 9���^2 9�)T2

         =
.0'��+ �	,�[�
 �:V�>
 6. ��F�K &
��C &�'A�K., �� ! (&.

  �+����   �07 &
�C AK.,  .    ��� 82e., �� ! �V	� + k	�?!  &��'

         �	,�[�
 �:V�>
 6. ��F�K &
��C &�'A�K., ��� ! �7 $	�%��

=
.0'�+            ��7 �@V�! &
��C &�'A�K., 8�9NH' ��C �.� D���! &.

�,
     �� �q! 6. �N	� &�'��       ��%. �?��:7 $	��%�� &��' . 
�

       6. B�:! ���	6 �K�V�+ ��7 �'AK., 6. 8#�7 �	,�[
 �:V>
 �,


 ��� �q!           ��C A�!
.A! 8	�4# , =�07 ZNH' �M+�C $	�%�� &�'

�%. �G0
 �7�e .

3�� /)��0���

���J  �,
 �SF     ��� �� ! �:*
 |^?P+ &�'  |^?P+ &�'

   8+ D��! .
 $	�%�� A�'� .         ��qKM+ ��C 
0�a D��H' 8�+  �0��

       ���C ��%. �	,�[�
 �:V�>
 �,
 ���7 f0�7�+ �S�F Z	�?��:7

���   ($	�%�� &�'��           ���@4!. Z:�+6 8�2e., b	.��� �7 AF
� 

 A�!
.� .    =
.0'��+ �	,�[�
 �:V�>
 �,
 6. A�27 ]��:>^
 �,
 (&.

�	\      ���� �
,I�7 
� �C �%. &.     ($	��%�� &��'�/��   A�F
� 

             EM?�#. A�F
� $�� (�	,�[
 �:V>
 �,
 �7 �C �
.� �SF

��
. .�,
 �S��F  (8��w.
. &�'A��K., &���'�/�� , A��F
� 

      x9% �:%�VK �� ! �7 f07�+ �SF Z	�?HC     $	��%�� ��7 �'

 b�� � ���C ���%.p/{����%. A��F
�  . �?���:7 ����@4!. 6. k	���?!

      =
.0'��+ �	,�[�
 &,
 -:�
0+0?� &�'AK.,    ���� ��7 &.  &��'

            ��7 �@V! .
 �,
 Z	. &�
�7 �C �
.� �	��K ($	�%�� 82e.,

�,
N	� &�'8+ .
 �A!�%
.

����           .
 &
��C &�'A�K., &��4# 1�27�+ Z:N!�:+ 
�G 

 8+ D��!A'� .    8�+ D��! B:! l#�� Z	.    �:V�>
 �,
 ��C A�'�

 =
.0'�+ �	,�[
          ���� ��� ! ��:*
 
� &�?HC &�4# 6. &.  &��'

    ��%. 
.�
0�#�7 $	�%�� .     &�'A�K., �,
 ��7 ��4# EM?�#.

   x9% �:%�VK , 8w.
.  ��7 �+. �%. ��	6 
�:V7 �'  ]�:>^
 �,
 

�	\�
.� &�?HC 
�:V7 EM?#. &. .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                            10 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


".! /�01 /�#2 3�� 4�$ 56� � 578 ���9�:�; <���9� ���

�{�

0

4000

8000

12000

16000

20000

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

( �
���

�)
 �

��
� 

�
��

	

�

� 
�

��
� 

 
�!"

�#
 $

�%
&��#

 �'
(

3����

 ".!? .3�� ���� ���4D>� ��B; @���9� W�\1��� �eP ���

".! /�01 /�#2<���9� ���

0

10

20

30

40

50

60

70

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

( %
)   �

��
))�

 �
��

	)

�

� �
*+

  
���

�,�
 -

��
�

3����

 ".!+ .3�� 56�".! /�01 /�#2 �� ���T(�> ��
� ��� ���

<���9�

��4P- .Z>�> 5D�)��) 4D>� "� 5D�)� /� 5�)1 48�� Q)D9������� � (578 �����U�(H� 

�SF

�,


��< �����p����p�> 

8w.
. &�'AK.,�/�p�/�p/�{/�{

x9% �:%�VK�'�/{pJ/�����/�

�	\ ]:>^
�'p/�p�/J��/��/��

�	,�[
 �:V>
p/J��/�J{/{{�/J�

����  �,
 �e�     ���� �� ! �:*
 &�'     .
 $	��%�� &��'

 8+ D��!A'� .       8�+ D���! k	�?! �C �!0Y D�H'     �,
 ��e� A�'�

   �,
 6. �	,�[
 �:V>
          v	��w , =�0�7 �?��:7 
�:V7 �N	� &�'

      �,
 6. �?HC &
�C &�'AK., �SF 1.�::c
    ��%. �N	� &�'

  �C�/��  8+ AF
� A��7 .      �,
 &.��7 v	��w Z�	.   ]�:>^
 &��'

�	\&.(     x9% �:%�VK , 8w.
. &�'AK.,      v�:
�
 �7 �'�/{� (

�/{�   , �/��  �%. AF
�  .        �S�F 1.��::c
 v	��w Z	.�7��97

           ��	\ ]�:>^
 �,
 ��7 8�?K &
��C &�'AK.,  ( &.�/J�  A�F
� 

        ��%. ��G0
 ��7�e �C �
.� EM?#. .      �S�F 1.��::c
 v	��w

   x9% �:%�VK �� ! &�'AK.,       
�:V7 �e� , =�07 ��	6 
�:V7 �'

    ��� �� ! �:*
 
� 8HC  �
.� $	�%�� &�' .     Z�	. k	��?! Z	.�7�97

 :! 
.�0H!       =
.0'��+ �	,�[�
 �:V�>
 �,
 B       ��� ! ��:*
 
� .
 &.

����,
 6. �?*7 
�:V7 $	�%�� &�'8+ �N	� &�'A!.�.

  k	�?!W,AG�  8+ D��!       �K�V�+ 6. 8�H:! ���@	� 
 ��C A�'�

    x9% �:%�VK �� ! &
�C &�'AK.,  �')�/{p AF
� (  �SF (

   6. �?HC��       �SF �N	� 8H:! , AF
� ��–��  A!
.� AF
�  .

Z	�?�:7       6. �?HC �SF 
� �K�V+ ��      ��� ! �7 f07�+ AF
� 

     �C �%. 8w.
. &�'AK.,�/�p       
� �'A�K., �K�V+ 6. AF
� 

         ��+. (A�!
.� 
.��e �SF Z	.{/�{        8�w.
. �K�V�+ 6. A�F
� 

    6. �?�:7 �SFp�   A�!
.� AF
�  .         Z?���Y ��q! 
� ��7 Z	.�7��97

   \�7 �SF)   6. �?�:7p� AF
�  (    Z:	��� �S�F ,)  6. ��?HC��

AF
�( + (8         ��� �� ! �:*
 
� �,
 ,� �' �C �>Y D.0
  &��'

A9?V' D�V�	 ��@	� 
 $	�%�� .

    ��	\ ]:>^
 �,
 
�  (&.p/�p       &�'A�K., �K�V�+ A�F
� 

     6. �?HC �SF &
�C��          �,
 
� 
.A� + Z�	. �+. A!
.� AF
� 

    b � �	,�[
 �:V>
p/J� �%. AF
�  .)' Z:9r�/��  6. A�F
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                            11 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


 ����� ����� � ������� 	
�� � 

�� / ��������� /  � "#$
��)& ( /	�()��*+,-

�{�

     :>^
 �,
 
� &
�C &�'AK., �K�V+ �	\ ]    �?��:7 �SF (&.

  6.p�           b � �	,�[
 �:V>
 �,
 &.�7 
.A + Z	. �C A!
.� AF
� 

�/J�  �%. AF
�  .{/{{   , �/�        &�'A�K., �K�V�+ 6. A�F
� 

    �,
 
� v:
�
 �7 &
�C        ��	\ ]�:>^
 , �	,�[�
 �:V>
 &�'  (��	.

  �SFp�–��    A�!
.� A�F
�  .        �:V�>
 �,
 ,� ��' Z	.�7��97

 =
.0'�+ �	,�[
    ]:>^
 , &.�	\         8!�V��	 b	.��� ��q! Z	. 6. &.

        6. �?HC �SF 
� �C .�r (A!
.���      &�?��:7 �K�V�+ (AF
� 

      �	\ ]:>^
 �,
 
� &
�C &�'AK., 6.     �:V>
 �,
 �7 �@V! &.

           6. �?�:7 �SF 
� �C 83�K 
� (�
.� �0G, �	,�[
p�  (AF
� 

�	\ ]:>^
 �,
 
� &�?�:7 �K�V+�
.� �0G, &..

/O�(1�9�S

  8%
�7   �,
 �e� , �SF       ���� ��� ! ��:*
 |^?P+ &�'  &��'

             
� .
 �S�F Z	�
\��7 �	,�[
 �:V>
 �,
 �C �.� D��! ($	�%��

  ��� �� ! �:*
�
.� $	�%�� &�' .�	\ ]:>^
 �,
 �') ��	\ ]:>^
-

   x9% �:%�VK (&�7
�C &�'   8w.
. &�'AK., , �' (    �,
 6. A�27

            ., b	.��� ��7 .
 ���@4!. Z	�
\��7 �	,�[�
 �:V>
    �
.� Z:�+6 8�2e .

       x9% �:%�VK �� ! �7 f07�+ B:! �SF Z	�?HC  ��%. �' .  
��G

             , �	,�[�
 �:V�>
 �,
 &\��7 �SF B:! �'�4# 1�27�+ Z:N!�:+

    x9% �:%�VK �� ! Z:	�� �SF   �.� D��! .
 �' .    v	��w 8�%
�7

 �SF 1.�::c
             6. �	,�[�
 �:V�>
 �,
 ��C �.� D��! B:! �'AK., 

    �,
 �7 �@V! &�
\�7 �e��'     ��%. 
.�
0�#�7 �N	� & .  Z	��?HC

x9% �:%�VK �,
 �7 f07�+ �e��07 $	�%�� �7 �'.

 �:%�V��K , 8��w.
. &�'A��K., �,
 ,� 
� �.� D����! k	���?!

x9%             (A9?V�' $	��%�� �7 �_`+ 8
�<Ma. �	\ -	 �N!�:7 �*9
 �C �'

      8H! , =�07 Z:	�� �e� , �SF       &�'A�K., ��� ! D.0�9< ��7 A9!.0


   � ! �:*
 
� &
�C ��� �        A�!,
 
��C ��7 $	��%�� &�' .  &�'A�K.,

              x9�% �:%�V�K ��� ! =U�	, ��7 �� ! ,� Z	. 
� &
�C   &.
.� ��'

              =��*r 8!0NH'��! ��C ��%. 8�2:@a , =�0�7 &��	6 �K�V+  &��'

                 $'��C v@�% h0�w0+ Z:�H' ��C ��%. �?��:7 �*!I 
� $	�%��

  �%. =A� �SF .         1��qKM+ , &
��C &�'A�K., �.A�2
 Z	.�7��97

  0< �*9
 (&��[?e.      ��� �� ! �:*
 
� =A99C Z::2
 �+.   $	��%�� &�'

      �,
 �e� , �4# (�SF ��^7 (A9?V:!       )�*+ 
�:V7 �+.0< 6. B:! �'

A9?V' . �	\ ]:>^
       x9�% �:%�V�K , 8w.
. &�'AK., &�'    ��7 ��'

   ��7 &
�C &�'AK., �� ! ��m	. �7 �m9+ &�7
�C �	\��   A�� A�K., 

       8	.�SF W�?9C �9	B' u@43�7 (�� ! Z	. 
� �C    $	.B��. ��� ! �:*
 , 

8+                &
�:�� $	��%�� 6,��7 
� )�*+ �	\ �% Z?��Y �q! 
� �+. A7�	

    ZNH' &�'AK., ��m	. �7 �m9+      ��C =A�� �
�/��     �S�F A�F
� 

   � 6. , �?�.�  ��%. 
.�
0�#�7 &�?�:7 �e . �� @a 
�   8H��r &A�97

 =
.0'�+ �	,�[
     8+ 8%
�7 Z:+6 8S4% 1�:F0[# (&.   ��C A!0�

   :H'. Bj�K $	�%�� 
� A9?V' � .=A	A�        ��7 8S4�% |�^?P+ &��'

              D���! .
 �0�# =��:� , 8��'6 &�'0N3. ($ ! (Z
 (x!
 1
0F

8+       ��:K Z�	. 6. ZNH' , -:�
0+0?� &�'AK., &6�%.AG , A9'�

       ���� ��� ! �:*
 
� �,
 �SF $	.B�. �7 �m9+   $	��%�� &��'

              �,
 ��7 i��:e 
� .
 
,� 6. $m9% &�
�7 Z	. , �%. =A�  &��'

  8+ D��! �N	� A�'� .      �S�F �V�	� + h0�Hm+ 
�(  ��e� (    , ��4# 

     �S�F 
� &
�C &�'AK., �K�V+     �,
 
� |�^?P+ &��'  &��'

  ��� �� ! �:*
 $	�%�� &�'(    &6��%.AG , 
,� 6. $m9�% &�
�7 

        8+ D��! .
 &
�C &�'AK., D.09< �7 -:�
0+0?� &�'AK.,  �C A'�

  ��� �q! 6. $	�%�� &�'(  �,
 ��C �SF �/��  ��%. A�F
�  .

 8+ ��*9�:� �,
 �0�   ��	\ ]:>^
      ��	\ ��7 ��'       
� �_`�+ ��N	� &��'

    ��:Y 
.�e 87�	6
. �
0+ $	�%�� .)'      &�7
��C (&�7
�C �	\ 
� Z:9r

               ��	\ ��7 , ����Y ):V 
 &0e , b%0?+ (|:2w �G
� �% �7 u
�+-

A!0� ]:>^
 �N	� 8
�<Ma. &�'.

�������
����T(�>

J. =�.B:^e 8G�K( d  .J��{ .  %. �:^7�e 8%
�7   =
.0'�+ �	,�[
 6. =��>?       
� $	��%�� W���. 8#�7 l:P�
 
� \�7 -:�>
 1
Ae �7 &.

 D.�*
 D�?%. .  /0%
 , $	�%�� 8^+ $	�H' Z:+0% 1\� + �<0Hm+(p–� 
0	�*� J��{(   , "��# ��R�>K 1� : S
 BC�+ 


0�C &
.�B:P7I.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

                            12 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html


".! /�01 /�#2 3�� 4�$ 56� � 578 ���9�:�; <���9� ���

�{p

�.    �'B:P7I 87�	6
. , 1�23�4+ �?��.J��p .    &�H:% �� ! �:*
 8^+ n�a        ���*G 1
.6, (&
.�B�:P7I ��!,�2+ (
0��C "��# $	�%�� 

8YA!6�%.

�.8�0j
( d .( n  .8'��
( D  .  E , 83MG .D�	A+�% .J��� .  �,
 8j.
�C 8%
�7      =
.0'��+ �	,�[�
 8+0e
 �6.��� &�'     
0�q9+ ��7 &.

"�# $	�%�� 8	�%�9� , �� ! �:*
 . D.�	. &6
,��C d0^< �^m+��){ :(�p�����.

{.n (8'��
 .J��p .DI W�?9C , 87I $	�%��.D.�*
 =�N�!.� 1.
��?!. .

�. &0^<=�9�(i ." .J��� .Z:+6 d0^< 
� 
,� 6. $m9% ��7
�C) "�# d0^<((D.�*
 =�N�!.� 1.
��?!. .

�.i (�:! �:� .J��{ .x9% �+,� +D.�	. |^?P+ ):3�e. 
� $	�%�� �7� + 
� �'. u7�9+ �^m+  D.�	. 82:@a{�:p��JJ�.

�. !0��C�
 &AHS+ h (A . � , .-:!8+�C .J��� .      "��# 
.A	�� �	�	A+ 
� �	�� �� ! -	 $	�%�� W���. �� ! .    ("��# 8�^+ $	��H'

��C (D.�*
 =�N�!.� 82:@a u7�9+ , &6
,��C ;	��� ("�# , /I 8%A9*+ =A��!.� (
.A	�� �2%0
 , �V	6 b:S+.

�.  h (A!0��C�
 &AHS+. � ( .-:!  d , 8+�C .&
�	A9>%. .J��{ . ,
 8%
�7      $	�%�� W���. �� ! �:*
 ������� :J  &�
0+ �23�4+ ( :

D� 30% , ZC B:P7I =60K ./0%
 , $	�%�� 8^+ $	�H' Z:+0% .D.�*
 (
0�C &
.�B:P7I , "�# �R�>K 1� : S
 BC�+.

p. d (�7�m!.J��J .     =
.0'�+ �	,�[
 8+0e
 �6.��� 8m9% D��+.       "�# 8S4% $	�%�� �� ! �:*
 , 8	�%�9� 
0q9+ �7 &. D�?%. 
�

i
��.  n�a 8�60+I =�Y
�C Z:3,. Z� &�'&
,I  Z	0�! &�')GIS-RS (  "��# ��R�>K 
� .     , "��# ��R�>K 1�� : S
 B�C�+

 (&
.�B:P7IJ , � ZH*7 J��J.

10. Boardman, J., A.J. Parsons, R. Holland, P.J.Holmes and R. Washington. 2003. Development of badlands and gullies 
in the sneeuberg, Great Karoo, South Africa. Catena 50(2-4): 165-184.

11. Flugel, W.A., M. Marker, S. Moretti, G. Rodolfi and H. Staudenrausch. 1999. Soil erosion hazard assessment in the 
Mkomazi river catchment (Kwazulu/Natal-south Africa) by aerial photo interpretation. In: Zentralblatt fur 
geologie und palaontologie; Teil 3(4): 641-653.

12. Mahler, P.J. 1979 Manual of land classification for irrigation, Soil Institute of Iran. Pub. No.205.
13. Martinez-Casasnovas, J.A. 2003. A spatial information technology approach for the mapping and quantification of 

gully erosion, Catena 50(2-4): 293-308.
14. Noble, K.E. and J.R. Fletcher. 1984. Sheet II Dannevirke "Erosion map of New Zealand" 1:250000 National Water 

and Soil Organization, Wellington, New Zealand.
15. Oldeman, L.R., R.T.A. Hakkeling and W.G. Sombroek. 1988. Guidelines for general assessment of the status of 

human- induced soil degradation (GLASOD). International Soil Reference and Information Center, Wageningen.
16. Sidorchuk, A. 1999. Dynamic and static models of gully erosion. Catena 37: 401-414.
17. Sidorchuk, A., M. Marker, S. Moretti and G. Rodolfi. 2003. Gully erosion modeling and landscape response in the 

Mbuluzi catchment of Swaziland. Catena 50 (2-4): 507-525.
18. Sirvio, T., A. Rebeiro-Hargrave and P. Pellikka. 2004. Geoinformation in gully erosion studies in Taita hills, SE-

Kenya, preliminary results, In the proceedings of the 15th Africa association of remote sensing of environment 
conference, 17-22 Oct. 2004. Nairobi, Kenya.

19. Van Zuidam, R.A. 1985. Terrain analysis and classification using aerial photographs. International institute for 
aerial survey and earth sciences. ITC-Textbook VII-6, 2nd ed., Enschede.

20. Yuliang, Q. and Q. Yum. 2002. Fast soil erosion investigation and dynamic analysis in the loess plateau of china by 
using information composite technique. Adv. Space Res. 29(1): 85-88. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

5.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

8-
23

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.45.9
https://jstnar.iut.ac.ir/article-1-808-en.html
http://www.tcpdf.org

