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

���

1�2) �! 34	5�6-	74 8�� 9,�:) ;� <��'��= ;>) � 1)	&) 12?�� @��A	� ;�BCDE�� 3�F!;�

)1�5�?��!�	�  :12?������:H� � ��I���(+ ��: F JKL�;� (

M�L�;� �	-��,6�N F MO��.MI5�P KOQ6&I� J.*���)��	D ;,F�	) JR36&I� !;S)�(L � .

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

%6�T+

J34	5�6-	74   U,      � 1,"VD W�D�&:O�  8��  *�
ID   W��;�	74 X	?  1�2) �F;�@ F ��� ��F!;�     ;Y� Z�D6Y&� F� M,F;IYP [�Y�
&� 1= 

     1,�- 1)	&) 12?�� �! ��= 3���� M� 3",�6�= .               �D 3�:Y F� �! <��'��= ;>) ;�BCD � 1)	&) 12?�� @��A	� M �;� J;]�Q ^�2ID �F _6$  K�Y�

  #�&�D ���:�F �F"��             �	�L �! J1���� M]F�F ��`'F 3F;� 34	5�6-	74 8�� �F *P�Q 9,�:) 3;,a-
�;b   KL�;� @ F .      1�Y2) 1Y�(D �F c-

 1�5�F 3;�OND  c`� 3��      <��2� �� M,F	$ 3�$"e:fgggg"    @��A	� 1� 1L	D �� J    6QF� h
:H� 3�$Pi111   %!�6YI� �F @Q�OY� K,;:��� 1= 

   � �! F� MD��5�?�M�;               E�� [��5�?� i5�A �! J�	�"� 1�2) � 6' MQF;� h
:H� @��A	� 1  �! 1)	&) 12?�� J@�;j     M,�Y() ��! %!� M ��'

6,!;j .#$                          9,�Y:) ��Y�:�F �F"Y�� MY �;� �	>�� 1� 1)	&) 12?�� �F k��� �! �	��� l�2) K���D �� 1?�F� �! h
:H� <��'��= �! ;>) JK��+

#�&�D   ;� 34	5�6-	74 8�� 3;,a-      @�;j �F;A ;>) 6� J�	=a� 6QF� 3F .              [��YND J1Y)	&) 1Y2?�� @Y��A	� ;Y��mD 1Y= !F! ���) 9,�:)  3�Y$

      h
:H� X	?  �! F� M`��	)	O=�D)     *���� �, � %�;j @ID J%!� (     1�2) 6QF� n	) �)  �	S&$ � cT
o&� (  6QF� 3F;�Pi111   1:Y'F! ;Y� �! 

@ F .#$ M
� JK��+ @(���� #b�  %!� 9,�:)  *���;- 36�� K���D 3�$       #Y$ �F"�� J;S,6`, �� �� ��'��= p 	D %6'   E�Y� KY,F M)F	Y�   �Y� �Y$

*���;-     1)	&) 12?�� 6$�' 3�$)  *���� q?  �D (    @��A	� �F �F6= ;$ �! 1  3�$1)�j  !	� [��N:� J .       
Y]F�F *T' ��$��� �F %!�N: F JK,F;����

M� 1�P	D �4	5�6-	74 8�� 9,�:) @A! r,F"�F �F;�!	'.

%4F��$��6�
� :1�2) J34	5�6-	74#�&�D J1)	&) 12?�� JE�� 3�F!;�12?�� J3;,a-KL�;� 

1�62�

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

/'
01 .3�����.�#    ��*�  +&�45   6��7 8��         +�� 9!5�:�� �	����� �	 

/*;�<      /' (�&5 �	 3!'=�> < ?�7 ��  
.:� ()    /�' @��*  (�0��

  �!"!�A5)�       
�� />	�� �!BC�< �� /�<	��<	 	
 �	  .    D�EF 	0G +�

       D*;�< +> =� DB��� #+&45 �!"!F"  I��JKG� (
0�� 
�LMJ� N��C "

)Reliability(  #"  O�:� � �� I�JKG� P�Q�	� (��!') "Relevance (

  <"   I��JKG� +R�	� @0S5) "Presentation ( D�'   :�1��)T .(  #+�MQU�

 (�M��><)VW ( ���S� ���!5 �	 8���-�
 D��*;�< (�0��.J " 
��	���F

I�JKG�) "Application (�>� @
�
 	��C �X5 :' .

�.Y!��� +��MF
 80Z&5�
�# 	��
�M>� <	�!&5�
 6�7D>�.1 #8=	<�&F @:[&5�
# 
�F�A1 @�-&5�
 

� .(�A"\� #/B!QG ]��.' < �=	<�&� I�4!4S� ���' 	��
�M>�

* : /^!5<�M^U� �_� #I�Q��^' `0a_' :mehsalehi@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             1 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


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

���

 DM.���> 80���-U�)Traditional ( `0���LB' �����)Conventional (

    	
 (��>�.1	�F +���Z� < D��5�0� (��!' b�>� �� #6�7 I�BU�c'

   6�7 DE\� 8� :.���� �!_"�    N�!7
 Dc!S' 8� 	0MF�� < 8=�>

      3!'=��> 8�L!> N![&� 	
)Landscape (      ��L!�> ��� <  ?��7

)Soilscape( +��� #  �>� @:1 8��	 . @
�
 #3�����.�  +&45 < �   8�� 

d��%M>�       	
 6�7 I�BU�c' D5�0��5 ef0LB' #D�0-U� 3!.g =� @:1

           :�ML' < D[!'��.�
 I�!\0h�7 	�M7�> i��&�)Continuum (

    D' 	�[1) �	 3!'=�> 8�L!>  :5=�>)VT .(     ,��Z5� #�-�
 80> =�

+50L58	�
��   .' +� 
��= 8�         +&�45 ��C
 (
��� f��� 	0X  8	�
���

)+.A�8:.� (      j�.Mk� 6�7 �X5 
	0' I�!\0h7 3!L%� < �����5

            8
���= +�.��  < (��'= O��\ ,�EM_�' 
0�7 ��!5 3�� +F �>�

D'  :1��)l .(           (��'= < +�.��  m �F 8�M>�	 	
 #	0X.' 3!L  +�

  6�7 I�BU�c' 8��k�         ��C
 m������ ��!5 < D>�.1 ��A5)  �<	 #

n>0� 8o0U<:�0Ro p.�= )Vq (�>� @:1 +R�	� .

  @�*:�
o0U<:�0Ro        3!� n��<	 ]'�k D>	�� �� 
	�
 DB> #r�

   < 6�78o0U0��'0Ro  9 �� <   m.F�A5)      +&�45 +�� ,�:�C�   8	�
���

   rg0F < :��L5 6�7           3���f��� 8�	�
 +�F �	 +&�45 :�s�< 3���

    < D.-L  Y���'p�M7�05  D)    t.> #Du�	� N[1 �X5 =� D>�.1

 6�7 < (D'  :1��     :.� D��B' < r!["�)l.(       3��� =� @
�"M�>� ���

 D' �<	             #]���> D�E!7 �	 ]!�>< D���!���vk +�4c.' r�� (�0�

+��� �
0��L5 +��BU�c' ���*� w0h��7+��c��	 3!��� 8o0��U0��'0Ro < 

6�7   +� #+4c.' () 8�    :�1�� @:1 x��B� D�07)lT(.   	0�G +�� 

     	
 DE\� O:  #DEFo0U<:�0Ro  (�'=��> #8  +�4QG < D� 
  8:�.�

6�7  � ):�(<�  (         D[�o0�U0��'0Ro : �0�1 b��>� ��� ��A5)  	
 

      +E_E> 	�M7�> r� =� @
�"M>� < 3!'= ic>D' DQ���' :1��)Vq (

            �  < :.M_  b�!4' +� +M_��< #	�M7�> 3�� 	
 
0k0' y0c> +�

       D�' D�.!B' b�!4' 	
 �	 DSc>     
0�L5 r�!["� (�0��)z .(  3���

  +!u�� DM>	
 (��!' b�>� �� �<	  ��>� 	�0M�>� ��= 8� ) lT

 <Vq:(

l (6�7   3!��� y0c> 	
 �    +E_�E> ���     =� #8o0U<:��0Ro Y����'

p�M7�05&!� D:.M_  	�
	07�� 8�M .

V ( 3!��� y0c> +E_E> ��   #8o0U<:�0Ro Y���' �-5��!�   D5�_�[� 

D' +4c.' 	
 ,�.L  8� :s�<:.1�� .

{ ( 9!>�� 8� =�'        #3!'=��> 8�L!> N!ES� < +��Z� n>0� @:1

@:LJ' I��!!v� 6�7 	
 
0k0D' �:k �	 � :..F .

| ( +��50L5 +��4c.')Sample area(@:��.��L5 # ���>	
  D��BC�< <

  /' +BU�c' 
	0' 8� :s�<+� �:1��  8	0�G  +�F   �0�-U� b��>���

  ?�7  () 	
 
0k0'D'(�0�  :�
=�� �� :s�<   (<�� �	 @:&5 /���


�� .

   =� 	0X.'+4c.'  rg0F #+50L5       �� ,�L� +F �>� DSc> 3���

m%�         r�!["� D�u�	� 8� :�s�< }�0�5� =� D��     	
 @:�1 +&�45

    : 
 m10� �	 +!U<� 8�!_"� .    #�-�
 I	�QJ +� +�4c.'    �	 +�50L5 

    8<	 8	0G DM_���+&45         ��  =� +F 
0L5 Ds��G +!U<� 8�!_"� 

   r!["� 8� :s�< =� ,�:F        
0�k< () 	
 :�s�< r� NC�:s #@:1

:��1�� +M��1�
 . D-50��-g3!��!B� 3���� ��4c.'_��"� ~����G =� #+ �!

�[J             8�L!�> #D[�o0�U0Ro n!�S' b��>��� ��!5 < D��0  8� 

     }05 #D���*0�0� }05 #Du�	�@
�'        +�� D�>�M>
 �!E��C < 8	
�' 

 r!["� 8� :s�<  D' ,�Z5� @:1  
����)Vz.(+4c.'   #+50L5  
<:s

l�     N� =� :\	
 +4c.' D��BU�c'   /' �	 :5�10��      +�L  ��*� /�U< 

    3!'=��> ��L!>   ��U�s   ��7�0.^�   +M�1�
 �1��:#     =� ��ML� l�

  :\	
     �>� `0QC N��C �!5)lT(.     �<	 8�����' =� D[� #3�����.� 

 +��\ #8o0U<:�0Ro       D�' I�BU�c' +.��  < �C< 	
 D�0k  �:�1��

��g          	
 	��F 8��.Q' ��� @:�LJ 	0�G +�� �	 D���S\ I�!ELJ +F

+4c.'     () ����M5 9!LB� < +50L5     +�BU�c' +��&�' ~G��.' +��   @:&�5

+���D' 8��	 :.F)l .(

     (�	��[L  < 6�F	))� (      ��7 �<	 +�BU�c' ���?   +�!��� ��� 

   +F :.M���	
o0U<:�0Ro       �F�s 8�	�
 Du�	� `�[1� �>� 	
�C 8

@
0� 8�)Mass movement (+&45 �	  D�0�7 6	
 < :.F 8	�
��

  �F�s }�05� =� @
0� 8�        	0��s `�LMs� (��!' < 8� ��A5)   	
 �	 

  : 
 	��C 	�!M7� .     ��M�=	 < N�-. )lV( @:�!4J   �<	 +�� :�5	�
 

  /' �	 �o0U<:�0Ro     ��[J �!_�"� ���4�	� 	0�X.' +�� (�0�  8�� 

   +&45 I�BU�c' 8��� D��0     
�
 	��C @
�"M>� 
	0' �	�
�� .  (��L�)

 (�	���[L  <)| (   +��F :��5
0L5 (���!�+&��45 �<	 =� N��\�s 

o0U<:�0Ro (<	
 r!.[� r� @��L  +� 8D' Y>�.' D���  +�� :5�0�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             2 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


�! 34	5�6-	74 8�� 9,�:) ;� <��'��= ;>) � 1)	&) 12?�� @��A	� ;�BCD ...

���

 +&45 	0X.'    #6��7 8	0�1 8	�
��        
��!* 	���C @
�"M�>� 
	0�'  .

  (�	���[L  < 
���1�� I���4!4S�)l� (  +��� 
�
 (�&��5 :��.E��� 	


o0U<:�0Ro  @:5�!*�� 	
 #8         6	
 < 3!'=��> 8�L!�> �MA� 9A� 8

     ,��0�Ro < 6�7 3!� n��<	   �� )Geoforms ( ��>� .  8�_�'�
0�

)Vz (          �o0U<:��0Ro +�F ����* +�Z!M5 :.E��� 	
 
07 ~!4S� 	


D'   8��� :5�0�+BU�c' �           +�F��g �:�1�� :.L�1=	� 6��7 m���>�

  /*;�< �� @<KJ      6�7 �!BC0' N!QC =� /�� 	0MF�� #?�7 ��  � 

               m���>�� I��BU�c' 	
 :���� ��!5 x�EM%' D�u�	� `�[1� 8<	

:5�!* 	��C �X5:'.

  D.'�')l| (  3!�U<� 8���      #(����� 	
 	��� +&�45  6��7    ��1
 

(�:L �      �<	 �� �	 	�A� o0U<:�0Ro      �* +�Z!M5 < 
�F +!A� 8  ���

             3�-L  �� :�s�< 
��Z�� N�!U
 +�� #�<	 3��� +�  ���)  `�^�1�

/��u�	�( ������ #@
�"M��>�+��4QG < +��.!A�  #D��u�	� Y��>�.� 8:��.�

Y>�.'    +&45 /M.> �<	 =� ��   ��>� ?�7 �	�
�� . D�EC  @
�=)l (

     =� DML_C 	
 �	 8o0U<:�0Ro �<	 D��	�F+4c.' b0���C :Q.* �

 (�M_E* (�M>��        +Z!M5 < 
�
 	��C D>	�� 
	0'      �<	 +�� ����*

  w0��E7 m������� ���� ���MLF 8�������!!v� 3!��Q' #8o0U<:���0Ro

       6��7 �<	 +� �Q_5 ?�7 +&45 �� :s�<     	
 `0�LB' D�>�.1

 ���>� (������ . D'0��!C 8:��LS')V ( 3L��u+��BU�c' :��s�< 

 (�	�
 r�o0U<	:! �       D�' 	�A�� #(�A"\� (�M>� 	
 +.'�
   +�F 
	�


   6��7 �<	 ��� 8o0U<:��0Ro �<	   (����� 	
 `0�LB' D�>�.1 #

    
	�
 8
�hMC� < DLEJ 8���� .    (�	�[L  < (�!5�'0�)V� (   	
 ��!5

+BU�c'    @:.��= @	
 	
 
07       @o�< < 	�M7�> =� @
�"M>� �� #
<	  8�� 

+���M��* 	����F +����@
	 #8o0U<:����0Ro �<	 	
 @:���1 8:���.�

   (�!.� �	 
07 D[�o0U0��'0Ro  :�5
0L5 8	��* .      
	�0�' ��� @<K�J

  6�7 I�BU�c' #	0��'  Q' 8�-�
 D>�.1      �<	 =� @
�"M�>� �� D.M

o0U<:�0Ro             DSU��\ n�>0� (����� x�EM%' ~G��.' 	
 8)V�( #

  
�1��)q (  
�1�� < D.'�' <)l� (@:1 ,�Z5�    /'��L� 	
 +�� :�5�

     j0g	�Ag =� #I�BU�c' 3��o0U<:�0Ro      8=��>�:k 	0�X.' +� 8

   6�7 8� :s�<p��7�05   �>� @:1 @
�"M>� �� .3�����.� 3��  +F

9!LB� @
�
 8�����      =� N\�s 6�7 8+BU�c' +�4c.'     +�� +�50L5 

    D' 	:4g #() =� d	�7          +�� �	 ��S�\ �!BC�< < :1�� :!"' :5�0�

         x�EM%' I��BU�c' 	
 :���� +�F ��>� DJ0u0' #
	��* m��L5

       #8o0U<:��0Ro �<	 
��	��F ��!E��C < 
��!* 	���C (0'=) 
	0'

 
01 D���=	� .       < ��C
 (��!' (
0� $%&'�5 +� +k0� �� #3�����.�

 �S��\+&��45
���Z�� 8���  8����� 8o0U<:���0Ro �<	 +��� @:��1

b�!4'             ��!BC0' D�>	�� #��u�s ~�!4S� =� O:�  ��	�� 8� 

+4c.'             P��45 ��!BC0' 3!!B� 	
 b�.1	�F �X5 �!��� �!5 < +50L5 

  	
 D��: �&'+4c.' 9!LB� ) =� d	�7 +��&' ~G�.'+4c.'+50L5 ( #

    9!LB� 	�QMJ� (��!' D>	�� 	0X.' +�N\�s ���M5 8���� �<	 =� 

 	
 +��&��' D��u�	� `�[��1� 8����� 8o0U<:���0Ro+��4c.' 3k<���� 

D':1��.

8�� � !F	��$

h5F ( ��H:)F12?�� MD��5�?� 

      3!�'= #D���*0�0� �!Bu< +� +k0� ��     8o0�U0��'0Ro < D�>�.1

          `�[�1� 8����	��[� +F 8	�!M%� < `�S'	�Ag (�M>� 	
 
0k0'

      D' @:�
 	0�< +� () 	
 Du�	�   ���U �
0�1c.' +�4   8���� Y�>�.' 

             	
 < :��
�* 0ZM_�k (�M>� 3�� 	
 #~!4S� O�: � +� D>�M>


  +�4c.' #���A5        D�Q��4� �s�_�' +�� 8�ll��      }��"�	� < 	��M[  

  n>0M'VVWW          j0.k 8�M'0E!F 	�Ag 	
 ]C�< #��	
 ic> =� �M' 

/���   :1 j�%M5� 3k<��  .       ̀ 0�G N�\�� :s 	
 +4c.' 3��  8�� 

 D������!���vk"|/{z'lV�  �l ������ "|/V�'l��  �l < DC�����1 

����J  D����!���vk 8��� "|/|W'�|�  {l ���� "{/{W'�z�  {l

   �>� +M��* 	��C DU�L1) N[1l (     +5f�> �	�� 3!-5�!' 8�	�
 <

V�� DE!'        +5�!U��> 8�'
 n>0M' < �M'W/l�    DM5��> +�k	
   
���*

D'  :1��)W .(      6�7 D�	��s < DM�0G	 9�o	+4c.'    +�� #D��BU�c' 

    < r�	= #Y!���  r��':.M_  .+4c.'   ��L!�> <
 #+�BU�c' 
	0' 

 +���� /��u�	� N'���1 x��EM%' /.!'=���> �	0 ���')Hilland ( <

  �50':!�)Piedmont (   /' �� 	
 �	
�!* .    9�XJ� m%� #�50':!�

 /��' N!^&��� �	 +��4c.' 3���� @
���k n��>0� +��� :�� 
 /E��\� �

3k<���          /�' 9!_�4� x�EM%' �o0U0M!U }05 <
 +� (�':.*  
0�1

)N^1V < `<:kl.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             3 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


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

���

/s/tuuu

sRuuuu

/s//uuu

/s/Ruuu

/s/.uuu

sR.uuu sRRuuu sR/uuu sRtuuu

1500 m

3k<�� �L> +�

(�':.* �L> +�

 *`'. .MD��5�?� 12?�� @��A	�

 *`'R . 34	5�6-	74 8�� 1� MD��5�?� 12?�� 1�5�F 3;�OND 1�2)

)	, J1�2) 3�� !	L	� MD�v:H� 1)��� .MD.M� �wF6'��(

3k<�� �L> +�

(�':.* �L> +�

2300

2400

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             4 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


�! 34	5�6-	74 8�� 9,�:) ;� <��'��= ;>) � 1)	&) 12?�� @��A	� ;�BCD ...

���

L��6. .O� �� %F;&$ J34	5�6-	74 8�� 1� MD��5�?� 12?�� �! %6' %!F! x�H�D 3�$6QF��()� �F �F6= ;$ @Q�

 �s�_'
)	�M[ (

Du�	� N[18o0U0M!U
 < DM_�
8:.E�

Du�	� 8�L!>

��/��:Hi111 DM&*�� Y!1 < +5�1 =� DQ!F�� 

��/��:Hi112 Y!1 8�� 

Hi11  (K1
lm)

t.> < (	�' j<�.�(0*�*
 D5	�' r )@:1

��/��

��/��

:Hi121< +5�1 =� DQ!F��  DM&*�� Y!1 

:Hi122Y!1 8�� 
Hi

Du�	�

+�� 8	0 �'

Hi12 (Plb
c)
9!%u 8��'0E-.F(�!' �� +�f+�fD5	�' 8� 

��/�:Hi131 DM&*�� Y!1 < +5�1 =� DQ!F�� 

��/�Hi132 :Y!1 8��

Hi13 (Q2
t)

P<�%'+.[��b��� < � (�0k DM���) 8� 

Hi1
+��8� 

9F}�"�	�

��/���
:Pi111&� =� DQ!F�� />K* +M� *Y!1 < 8� 

 + ���) 	�.F

��/��

��/��

Pi112 :+ ���) +5�*
��D.Lg �Q> m10� 8�	�
 8�

:Pi113Y!1 + ���) 	�.F 8� Pi
�50':!�

Pi11 (Q2
t)

P<�%'+.[��b��� < � (�0k DM���) 8� 

��/���:Pi121Y!1 + ���) 	�.F 8� 

��/���
:Pi122/>K* +M&� =� DQ!F�� Y!1 < �  8� 

+ ���) 	�.F

Pi12 (Q1
t)

P<�%'+.[��b��� < � DL�:C DM���) 8� 

Pi1
/>K*

* :@:��� y0c> D>K* �	 f�� I�J�"�	� =� N\�s @:��� )Glacis (:.�0*.

� (�&L%!F! 3��� �$

      5 +!A� 8��� =�!5 
	0' I�JKG� < ,=�0U ,�L� #+Es�' 3�� 	
  +&�4

+��4c.' r�o0U<:���0Ro���[J N'���1  b���!4' +��� D��0��  8��� 

"l:V����"+&��45 # b���!4' +��� D���*0���0� 8��� "l:V���� " <

+&453!'= 8�  b�!4' +� D>�.1"l:l����� "]Lk:1 8	<).

k (1�5�F 3;�OND 1�2) 1�(D MD��5�?� 12?��

               y0c�> +�� +�k0� ��� < r�!��'0Ro @�*:�
 b�>��� #�!_"� 3��

D��4QG   �<	  o0U<:��0Ro  +�R�	� 8       r�.�= n�>0� @:�1)Vq (  +��

 +Es�' I	0\  �[J 8<	 8�      b��!4' �� D��0  8� "l:V���� "

      ������ ,�Z5� �0^>0��M>� =� @
�"M>� �� < .   � :s�< r!["� 	


6���7 P���Q�	� =�� m��5�
 b���>� ���� < :��1 @
�"M��>� 3!'=���> 

            3!�'= ��� 	0M��� 3M���* ��X5 	
 ��� < 8o0U0��'0Ro  #/�>�.1

0�0�          D�u�	� `�[�1� m.F���� < ]��=0� #/ �!* m10� < /���*

p��7�05  :�
�* N\�s  . �[J #��>    #@:1 �!_"� /��0  �� 

    ,�5 n!S' 
	�< < 3[>�   ��0E�� 	����)ILWIS3.4 (:5:�
�* . 	


  �[J #:B� Ns��' 
	�< ��         P��45 =� @
�"M>� �� #��0E�� +� @:1

 �1�
�� ]k�'     9�  < ��S\ 	
 @:1       ��* r�LF ��� 3!�.g  =� 3M�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             5 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


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

���

 @	�0 �' ��0h�  3!�'= m%� =� @:1�7� ��    +�� < ��[��'� D�>�.1

 0�	�� �<	� 0M� �    �5��	0�Ro )Ortho-Photo-Georefrencing (

)lq (3!'= :5:1 ]k�' .           ��� =�' (
��F /'0�C	 ��� #����A5 	


9!>��  r� 8<	 @:1 �[J r�      Du�	� `�[1� =� /E'�F +&45 #� 

 :') �>
 +� +BU�c' 
	0' +4c.')N[1V.(

! (    1Y)	&) JM,F;IYP �;:�=       [�Y�5�?� � E�Y� 3�F!;Y�

 M$�S�,����

            	
 
0�k0' 8� :�s�< =��' �:M�� #D���S\ I�!ELJ /G 	


      :�
�* i!Sh� < `�M.F #+!U<� 8�!_"� +&45 .     	0�X.' +�� #��>

+50L5      (��!� `0\� b�>��� #6�7 =� 8	�
��      x���B� 8���� @:�1

+��4c.' ' N��F =� D&��%� #8o0U<:���0Ro �<	 	
 +��50L5  +��4c.

     j�%M5� +50L5 +4c.' (�0.J +� 8�!_"� +&45 	
 
0k0' D��BU�c'

         8� :�s�< }�05� =� +F 8	0G +� �:�
�* +&�45     #+�!U<� 8�!_�"� 

�1�
 
0k< +50L5 +4c.' 3�� 	
 ,�:F �  =� 
	0' r� NC�:s .

             ��!BC0' D�>	�� #~�!4S� 3�� O�: � =� D[� +F /��Z5) =�

   9!LB� 	
 +50L5 +4c.'    ����M5 8����     ���>� 8o0U<:��0Ro �<	

            �:��
�* D�s��G x�EM%' �!BC0' +> 	
 +50L5 +4c.' #3�����.�

       �!BC0' =� ,�:F �  	
 +F 8	0G +� +> 8�      #+�50L5 +�4c.' +5�*

   :s�< �!BC0'Pi111         (�&�5 +4c.' 	
 �	 D�07 8����	��[� +F 

D'  
�
)N[1V (          	
 �	 D���BU�c' @
<:S' =� ic> 3���f�� �!5 <

 D��' ���� �����*)��k`<:l(#   :��1 +��M��* ���X5 	
 I<���"M' 

)N^1�� { �� �.(

    ��!BC0' 3!!B� =� ��         �<	 b��>��� #+�50L5 +�4c.' 8�� 

+50L5 +[Q�1 8	�
�� 8�)Grid sampling (   I��BU�c' Y�U�C 	
 <

6�7 ,<
 @
	 D>�.1)Second-order soil survey) (Vl( ,�:C� #

  N!�<�� �"s +�      N�\�0� ��� D�� V��       :�1 �-�:�[� =� ��M'  .  +��

              	
 N�!�<�� �.�� #`<� ��!BC0' 	
 N!�<�� �.� 
�:B� +� �	0G

 N��!�<�� 	���Ag < ,<
 ���!BC0')���ML� �s�_��' N��!U
 +��� ( 	


 :s�< ,0> �!BC0'Pi111:�
�* �"s ) N^1�� { �� �( .

9         x�EM%' b�.�1	�F <
 +4!E�> ��� ��X5 #3!.g") x�U� " <

"j ("        0X.' +� :�:k D��: �&' P�45 3!!B� �� +c��	 	
  />	�� 	

  9!LB� 	�QMJ� (��!'        :�s�< ����� 8o0U<:�0Ro �<	 ���M5 �����

Pi111      ���* 	��C +_��4' 
	0' #)+4c.'      `�^�1� 	
 9!LB� {   ��� 

� .(       +���Z� =� <
 ��  #	0���' (��>�.1	�� +�� �>� ��� +� ,=f

   +&45 I�BU�c' 	
 /���       �� < :5
0� 	�
	07�� ?�7 �	�
��+4c.'

   N'�� /��.1) +BU�c' 
	0' :.M1�
  .         P��45 3!�!B� #`��s 3!�J 	


     =� ,�:� �  n>0��A5)          I	0�\ +� < ��-�
 �X5 =� }KG� (<:� 

�>� @
0� /�
�h�.

   N!�<�� /'�L� #���A5 	
        :�!EF b��>��� #@:�1�"s 8�� 

@
	    6�7 D��[��'� 8:.�)VV(   N!�<�� < i��&� #    : ��1 8�� 

     ~�� ,�L� =� < :5:�
�* j�%M5�   D[!M5o 8� �A5) +50L5 �� 8	�


  :') NLJ +� .     +�50L5 (
0�L5 r&7�0  =� ��  ��1�
�� 8�� 

      ��1	
 I�	� :\	
 #@:1 ��A5)        +Q�>�S' D�LZs �<	 +�� 

  � < :�
�*      � =� @
�"M>� �� }�Q1� N* �� ��     80�.�k ��M'

)Genway (  `:'{�l�         ��� }�Q�1� @	�h�J D[��M[U� ���:  #

  ���:  =� @
�"M>�    `:' 80.�k �.>|�l�  6�7 ���� #    +�� �� 

  �<	 8�M'<	:��!)ll(I���.��F N��F (����!' # �<	 +��� ��� 

   DM&*�� (0!>��M!�)l{(        D�EF�< �<	 +�� DU) 
�0' :\	
 # �

  6K�)lz (           I�M�>� �<	 +�� 6��7 D50!��F `
�Q� �!��� <

 ,0��!50'))V{ (@=�:��5�:5:��1 8���!* .@
	 #�����A5 	
 8:��.�

N!�<��   : �1 8� )     6��7 N�!'�� ic> �� (      ����M5 b��>� ���

D��A5 D �-&��'=):�
�* .

yI� � 9,�:)

   @=�:5� =� N\�s ���M5          < D�[��!� I�!\0h�7 =� D�7�� 8��!*

N��!�<�� D��!L!��18���  :��s�< : ���1 Pi111 =� r��� ���  	
 

�!BC0'  +�> 8�     	
 +�5�* ̀ <:�kV   @:�1 @
	<)  :�5� .@
	  8:�.�

N!�<��     :�s�< : �1 8� Pi111        ��!BC0' =� r�� ��  	
   8�� 

+>   	
 +5�*`<:k{   @
	 �!5 <   8:.� N!�<�� ���>    @:�1�"s 8�� 

  :��s�< 3��� 	
)N��!�<�� =� ���!� +��� : ���1 8��  ( +��� +��k0� ����

�!BC0'   xEM%' 8� +4c.'    	
 +50L5 `<:k|  D' (�&5   +F :. 


6�7     @
	 <
 	
 	0��' :s�< 8�  DM�_.�� 8    D�"U) < `0�>  `0�>

 +M��* 	��C:5� .9     :s�< }05 #3!.gPi111  �!BC0' 	
    `<� 8�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             6 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


�! 34	5�6-	74 8�� 9,�:) ;� <��'��= ;>) � 1)	&) 12?�� @��A	� ;�BCD ...

���

 *`'/ . 1)	&) 12?�� @��A	�)%!�	��	'�$ @&OA( 6QF� JPi111 ��F @5�Q �! )%;�D @&OAz)� (J1)	&) 12?�� �!

MD��5�?� 12?�� 3;�OND 1�2) 3�� MDF6$��� l�2) � #�&�D 12?��

 *`'t . 1)	&) 12?�� @��A	�)%!�	��	'�$ @&OA( 6QF� JPi111 ��! @5�Q �! )%;�D @&OAz)� (J1)	&) 12?�� �!

12?��  MDF6$��� l�2) � #�&�D MD��5�?� 12?�� 3;�OND 1�2) 3��

Pi
11

1

Pi111

9!LB� +4c.'

 :     �!BC0'N!�<��8� 3!!B�  @:1

 b�.1	�F n>0�"xU�"

 :     �!BC0'N!�<��8� 3!!B�  @:1

 b�.1	�F n>0�"j"

 :    N!�<��: �1 8� 

 :    N!�<��: �1�!� 8� 

3k<�� �L> +�

(�':.* �L> +�

Pi
11

1

Pi
11

1

9!LB� +4c.'

3k<�� �L> +�

�':.* �L> +�(

 :     �!BC0'N!�<��8� 3!!B�  @:1

 b�.1	�F n>0�"xU�"

 :     �!BC0'N!�<��8� 3!!B�  @:1

 b�.1	�F n>0�"j"

 :    N!�<��: �1 8� 

 :    N!�<��: �1�!� 8� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             7 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


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

���

 *`'s . 1)	&) 12?�� @��A	�)%!�	��	'�$ @&OA( 6QF� JPi111 �	  @5�Q �! )%;�D @&OAz)� ( J1)	&) 12?�� �!

MD��5�?� 12?�� 3;�OND 1�2) 3�� ;� MDF6$��� l�2) � #�&�D 12?��

   ,<
 <+4c.'          @
0�� (0-L  #,0> �!BC0' 	
 < �[E�LF #+50L5 

���>� . ���!BC0' ���!!v� #]��C�< 	
+��4c.'I<���"� #+��50L5  8��� 

            :�s�< 8���� �	 +&�45 :s�< }05 < D[!'050_F��Pi111    ��� 	
 

 �>� +M1�
 .       ]!>< 	�!_� D �* #	0��' D[!'050_F�� I<�"� +MQU�

        :�s 	
 ��A.� < 6:�5� �!5 D �* < @
	 :s 	
 <   ]��=0� bK�F 

@=�:5�   D' N!'�� I�	� 8�:1�� .        () #�M�>�	 3�� 	
 N'�� N��C +M[5

      :s�< : �1 N!�<�� +F �>�Pi111      N!U
 +� �A.� #,0> �U�s 	
 

() �1	
 I�	� :\	
 +F)Coarse fragments ( =� m!� (){�

 D' :\	
  :1��)   `<:�kV(       @=�:�5� ]��=0� bK�F 	
 #  I�	� 8�

@���-.>  8�)Skeletal(      () `��s ��>� +M��* 	��C     OKM�7� +�F

 (����!' +��� < �!g���5 #	0����'V :��\	
 )V%={��{W (D��':��1�� .

                =� D�1�5 �	 
0�k0' D�R�k OKM�7� +�F D�	0�\ 	
 #3�����.�

 @=�:5� 	
 DU�LMs� 8� �c7     ���� ��1	
 I�	� :�\	
 8��!*

       @
	 +�F :1 : �07 +XsK' @�-5) �9!.F        ��� #N�!�<�� 3��� 8:�.�

@
	    =� D[� 8:.�N!�<��    :s�< : �1 8� Pi111     ,<
 ��U�s 	
 

 D' (�_[�:1�� .         D�' �	 N�!�<�� <
 3�� #�MA� I	�QJ +�  <
 (�0��

 +��&' 6�7)Similar soil (
0L5 
�:LEC .  +�XsK' #
0k< 3�� ��

D��'  ���!BC0' ���!!v� +��F 

���*+��4c.'I<���"� #+��50L5  8��� 

    �>� @
= 9C	 �	 D[!'050_F�� .     D' 3 � +� +F D&>�� #`�s�) :

 I<����"� +���50-g 8o0U<:����0Ro �<	 +���F ����>� () 8���� 

D' +!k0� �	 	0��' D[!'050_F���:.F

   @=�:5� +� P0��' ���M58�!*       < D�[��!� I�!\0h7 =� D7�� 

 N!�<�� D��!L!1          	
 	0���' b�.�1	�� <
 n�>0� @:1�"s �� 

`<:k�   @:1 @
�
 (�&5 :5� .        () #`<:�k 3�� 	
 +k0� N��C +M[5

   
�Q� �!��� +F �>�    ~�� 8��� �A.� #D50!��F `  @=�:�5� D��   8��!*

     D50!���F `
��Q� �!U�B� bKF 3!!B� 	
 +F �>� @:1)Cation-

exchange activity class (N!'�� 8���  8o0�U��.!' bKF �� �� 

  P0E%')Mixed) (         N�!'�� D�U�M.F @
<:�S' x��B� +� +k0� �� (

 +M1�
 �U�7
:5� .`<:kz     @
	 �-5�&�5 ��!5      :�F ��  8:�.�  =� ,�

N!�<��             x�EM%' (��>�.1	�F n�>0� @:�1 +�M��* ��X5 	
 8�� 

D':1�� . D' +XsK'  DEJ +F 

�*   @
	 ���M5 �A��&' 9�	  8:�.�

N��!�<��0� D����%M5� 8���  b�.��1	�F <
 n��>"x��U� " <"j " ����

��[�6���7 #�-�:D����>�.1 8���   #b�.��1	�F ���  n��>0� @:��1

@
	8:.�     :5	�
 N!'�� ic> 	
 D�<�"M' 8�  .   �*� `�s   :�1�� 	��C

 9  (��!'      :s�< 8��� N\�s ���M5 D5�07Pi111      =� ,�:�F �  	
 

���!BC0'+��> 8���  +��5�*+��4c.' =� r��� ���  ���X5 ���� �	 +��50L5 

          x�EM%' �U�s m1 �
0L5 D>	�� ��Z' I	0\ +� #(�>�.1	�F

:') : �07 
0k< +� ��= y�1 +�:

Pi
11

1

Pi
11

1

+4c.'9!LB� 8

3k<�� �L> +�

(�':.* �L> +�

 :     �!BC0'N!�<��8� 3!!B�  @:1

 b�.1	�F n>0�"xU�"

 :     �!BC0'N!�<��8� 3!!B�  @:1

 b�.1	�F n>0�"j"

 :    N!�<��: �1 8� 

 :    N!�<��: �1�!� 8� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             8 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


�! 34	5�6-	74 8�� 9,�:) ;� <��'��= ;>) � 1)	&) 12?�� @��A	� ;�BCD ...

���

 ��6LR .*���;- M,��&�' � M`,"�� [��P	v� �F M�;� 9,�:)' 3�$ 6QF� 6$�Pi111@��A	� �F W, ;$ �! 1  3�$1)�j

:\	


D
[�

�M
[U

� �
��:

 

(d
S/

m
)

6
�7

 m
.F�

<

�
���

D
U) 


�0
'

I
�.�

�F
 N

F
� *

 I
�	�

)
����(

m
m

I
�	�

)���/�(

m
m

b
	

�
E!>3
1

~
LJ

)
cm(

~
��

 :
s�

< 
�

!B
C0

'
Pi

11
1

��/��/�SiCL��/����������������Ap

��/��/�SiCL��/�����������������Bk

��/��/�L��/���������������� ���BkC

��/��/�SiC��/���������������Ap

��/��/�C��/����������������Btk1

��/��C��/�����������������Btk2

��/��SCL��/�������������������CBk1

��/��/�SiCL��/��������������������CBk2

`<
� �

U�s

��/��/�SiC��/����������������Ap

��/��/�SiC��/�����������������Bk1

��/��/�SiC��/������������������Bk2

��/��/�CL��/�������������������Bk3

��/��/�L��/��������������������CBk

��/��/�SiC��/����������������Ap

��/��/�C��/�����������������Bk

�����������+��Bkm

,<

 

�
U�s

��/��/�SiCL��/�����������������Ap

��/��/�C��/������������������Bk

����������+��Bkm,0
> 

�
U�s

* :~�� /'�L� 	
�S� �� f�+�05�� 9!_E� I�.��� (��!' #/u	C �>� @
0� :\	
 �.� =� m!� #���	 N��.

 ��6L/ .%!�*���;- 36�� 6QF� 3F;� 1�2) 6QF� n	) � 6$�' 3�$Pi111@��A	� �F W, ;$ �! 1  3�$1)�j

 :s�< �!BC0'Pi111@
	 D��[��') 8:.�)����(:s�< }05

Fine-loamy, carbonatic, mesic Typic Calcixerepts
`<� �U�s

Fine, carbonatic, mesic Calcic Haploxeralfs  
�[E�LF

Clayey-skeletal, carbonatic, mesic Typic Calcixerepts
,<
 �U�s

Fine, carbonatic, mesic Petrocalcic Calcixerepts
�[E�LF

,0> �U�sClayey-skeletal, carbonatic, mesic Petrocalcic Calcixerepts(0-L 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             9 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


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

���

 ��6Lt .%!�*���;- ;,�  36�� 6QF� �! %6';NQ 3�$Pi111) *���;- �F ;�b 1�6$�' 3�$(

@��A	� 1� 1L	D ��12?�� h
:H� 3�$1)	&) 

 :s�< �!BC0'Pi111@
	 D��[��') 8:.�)����(

Fine, carbonatic, mesic Calcic Haploxeralfs
Fine, mixed, semiactive, mesic Typic Calcixerepts `<� �U�s

Fine-loamy, carbonatic, mesic Typic Calcixerepts
Fine, carbonatic, mesic Petrocalcic Calcixerepts
Loamy-skeletal, carbonatic, mesic Typic Calcixerepts ,<
 �U�s

Fine, carbonatic, mesic Petrocalcic Palexeralfs
Clayey-skeletal, carbonatic, mesic Petrocalcic Calcixerepts
Loamy-skeletal, carbonatic, mesic Petrocalcic Calcixerepts ,0> �U�s

Fine, mixed, superactive, mesic Petrocalcic Calcixerepts

 ��6Ls .*���;- M,��&�' � M`,"�� [��P	v� �F M�;� 9,�:)h
:H� �� ��'��= p 	D %6';NQ 3�$

 M �;� �	>�� 1�#�&�D ���:�F �F"��34	5�6-	74 8�� 9,�:) 3;,a-

 I�	� :\	


D
50

!��
F 

`

�Q�

 �
!��

�

(c
m

ol
/k

g 
so

il)

D
[�

�M
[U

� �
��:

 

(d
S/

m
)

6
�7

 m
.F�

<

�
���

 D
U) 


�0
'

I
�.�

�F
 N

F
� *

)
����(

m
m

)���/�(

m
m

b
	

�
E!>3
1

~
LJ

)
cm(

~
��

b
�.1

	�
F

���/��/�SiCL��/���������������Ap

�/����/��/�SiC��/������������������Btk1

���/��/�C��/���������������� ����Btk2

���/��/�SiC��/����������������Ap

���/��/�C��/�����������������Bk

�����������������Bkm

���/��/�SiC��/���������������Ap

���/��/�C��/������������������Bk

���-��������������Bkm

"
x

U�
"

���/��/�SiCL��/���������������Ap

����/��/�SiCL��/����������������Btk1

�/����/��/�SiC��/�������������� ���Btk2

���/��/�C��/��������������������Bk

���/��/�SiCL��/�����������������Ap

���/��C��/������������������Bk

���-�������������Bkm

���/��/�SiC��/���������������Ap

���/��/�C��/����������������Bk

������������������Bkm

"
j"

* :~�� /'�L� 	
�S� �� �>� @
0� :\	
 �.� =� m!� #���	 N��C +�05�� 9!_E� I�.��� (��!' #/u	f�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                            10 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


�! 34	5�6-	74 8�� 9,�:) ;� <��'��= ;>) � 1)	&) 12?�� @��A	� ;�BCD ...

���

 ��6L{ .%!�*���;- 36�� M �;� �	>�� 1� h
:H� �� ��'��= p 	D %6';NQ 3�$

#�&�D ���:�F �F"�� 6QF� 3F;� 34	5�6-	74 8�� 9,�:) 3;,a-Pi111

b�.1	�F@
	 D��[��') 8:.�)����(

Fine, mixed, active, mesic Calcic Haploxeralfs

Clayey-skeletal, carbonatic, mesic Petrocalcic Calcixerepts "xU�"

Fine, carbonatic, mesic Petrocalcic Calcixerepts

Fine, mixed, active, mesic Calcic Haploxeralfs

Clayey-skeletal, carbonatic, mesic Petrocalcic Calcixerepts "j"

Fine, carbonatic, mesic Petrocalcic Calcixerepts

l ( b�.1	�F"xU�"� :s�< Pi111+50L5 +4c.' `<� �!BC0' 	
 :

   @
	 #�U�s 3�� 	
  8:.�)  N!'�� ic> �� ( N�!�<�� �      ��X5 :�' 8�

 �!  #b�.1	�F 9  +50*  N!�<�� �� /5�07   +50L5 +4c.' : �1 8� 

 DL5 (�&5:. 
 .           #8o0U<:��0Ro �<	 	
 +�F D���k () =� #3[!U

9!LB�         +��&' 8� :s�< 8��� +50L5 ~G�.' =� N\�s ���M5 8����

        D�' D�>	�� +M' �� �*) �� e��:LJ #~G�.' 3�� =� d	�7  =� < 

��*

  �BU�c' ,�Z5� #D��G   
 e���\ DE!h"� I    I	0�\ +�50L5 ~G��.' 	

D'  
����)l(#    	
 D���S�\ 8o0�U0��' +�F D�	0\ 	
 #3�����.� 

N!�<��           +�� +�k0� (<:�� #	0F�' b�.1	�F n>0� @:1�"s 8� 

@
	  8:.��A5)           /E!�<�� � �Q1 b�>� �� �A.� < N!'�� ic> �� ) =�

  ~�� DU�0� N!QC     8�!*	��C ~LJ < � �A5)   ��-.> /Q_5 	�:4' #  < @�

   ���	 N��C 9!_E� I�.���(        �
��!* 	���C 8�h� I<��C 6K' #

()  D' +XsK' @�*         3!�!B� N!�<�� +> =� N!�<�� p� �A.� +F 
01

    b�.1	�F n>0� @:1"xU� "   N!�<�� =� D[� ��   : �1 8�  +�4c.'

 9  +50L5 
	�
 D5�07 .         `<:�k ����M5 b�>��� #�-�
 80> =�� #

   N!�<�� =� D[� 8�!*	��C N!U
8�     b�.�1	�F n�>0� @:�1�"s 

"xU� "             N�F :�\	
 ����"F ,:�J #P0�E%' 8o0U��.!' bKF 	


I�.��F         bK�F 8���� N�!'�� `��M.F m%� 	
 
0k0' 6�7 8� 

 r��!��.��F 8o0��U��.!')Carbonatic (���>� OKM��7� +��MQU� +��F 

      �� ����� < �!g�5 #
0k0'V  �>� :\	
  .    +�F D�	0\ 	
 #3�����.�

   D��1�5 �	 	0����' D��R�k OKM��7�  	
 DU���LMs� 8��� �c7 =�

@=�:5�   I�.��F NF :\	
 8�!*          @��-5) �9!�.F ���� 6��7 8�� 

        @
	 �!5 �U�s 3�� 	
 +F :1 : �07 +XsK'    #N�!�<�� 3�� 8:.�

 @
	 ��    N�!�<�� =� D[� 8:.�          (�_�[� +�50L5 +�4c.' : ��1 8�� 

D'     D' �	 6�7 <
 D.B� �:1��        ����* ��X5 	
 +��&�' (�0�� .  +��

    �� <
 #��-�
 I	�QJ N�!�<         3!�!B� N�!�<�� +�> =�    n�>0� @:�1

N!�<�� �� 	0��' b�.1	�F : �1 8� +4c.':.M_  +��&' +50L5  .

V ( b�.��1	�F"x��U�"� :��s�< Pi111 +��4c.' ,<
 ���!BC0' 	
 

+50L5:

       @
	 3M��* �X5 	
 �� #�U�s 3�� 	
 6�7 8:.�      ic�> ��� �� 

  D' @: �&' #N!'��         3!�!B� N!�<�� +> =� N!�<�� p� �A.� +F 
01

 �1N��!�<�� ���� b�.��1	�F n��>0� @: : ���1 8��� +��4c.' +��50L5 

9  :5	�
 D5�07 .     N�!�<�� D���S\ 8o0U0��' �*� `�s     +�� �	 �� 

            N�!�<�� <
 +�F :�
 9! �07 �9!��L5 j�%M5� +_��4' 	�!B' (�0.J

         N�!�<�� ��� b�.1	�F �X5 :' N!�<�� +> =�     : ��1 8��  +�4c.'

:5	�
 �4��c' +50L5 .

{ (  b�.1	�F" x�U�"�  �s�<   :Pi111       ,0�> ��!BC0' 	
  +�4c.'

+50L5:

       D�' NQC �U�s +��&' �!5 �U�s 3��     ~���c� D�.B� #:�1��  8�����

N!�<��        : �1 N!�<�� �� b�.1	�F �X5 
	0' 8� +4c.'   +50L5 ) ��

 N!'�� ic>(      D' N!�<�� +> =� N!�<�� p� #      +�F DU��s 	
 �:1��

   N!�<�� D���S\ 8o0U0��' b�>��� 9  #�   N�!�<�� D5�07 8�� 

���� : �07 �4�	� N!�<�� +> =� N!�<�� <
 +� 	0��'.

| ( b�.1	�F"j"� :s�< Pi111+50L5 +4c.' `<� �!BC0' 	
 :

         9�  (���!' ��!5 
	0�' 3�� 	
   N�!�<�� D5�0�7      ��X5 
	0�' 8�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                            11 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


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

���

  N!�<�� �� b�.1	�F : �1 8� +4c.'  +�50L5 )   N�!'�� ic�> ���( #

 D' �"\ :�1�� .          ~��� DU�0�� +�F D�	0�\ 	
 #3[!�U   ��    ~�LJ <

  8�!*	��C�A5)  N!�<�� 	
      #	0F�' b�.1	�F n>0� @:1�"s 8� 

 @
	 +� +k0� (<:� 8:.� ��A5)      I<���C 6K�' #N�!'�� ic�> ��� 

   () �
�!* 	��C 8�h�  D' +XsK' @�*       +�> =� N!�<�� p� +F 
01

 3!!B� N!�<��     N!�<�� �� 	0��' b�.1	�F n>0� @:1    : ��1 8�� 

+4c.'9  +50L5 
	�
 D5�07 .

� ( b�.1	�F"j"� :s�< Pi111+50L5 +4c.' ,<
 �!BC0' 	
 :

       @
	 3M��* �X5 	
 �� #�U�s 3�� 	
 6�7 8:.�    #N!'�� ic> �� � 

 D' @: �&'    3!�!B�  N�!�<�� +> =� N!�<�� p� �A.� +F 
01  @:�1

   N!�<�� �� b�.1	�F n>0�   : �1 8�  +�4c.'    9�  +�50L5   D5�0�7


	�
 .    N!�<�� D���S\ 8o0U0��' �*� `�s     	�!B' (�0�.J +�� �	 � 

         +�> =� N�!�<�� <
 +�F :��
 9! �0�7 �9!����L5 j��%M5� +_��4'

     N!�<�� �� b�.�1	�F �X5 :' N!�<��     : ��1 8��  +�4c.'   +�50L5 

:5	�
 �4��c'.

z ( b�.1	�F"j"� :s�< Pi111+50L5 +4c.' ,0> �!BC0' 	
 :

      D' NQC �U�s +��&' �!5 �U�s 3��    ~���c� D�.B� #:1��  8�����

<��N!�          +�50L5 +4c.' : �1 N!�<�� �� b�.1	�F �X5 
	0' 8� 

)  N!'�� ic> ��(      D' N!�<�� +> =� N!�<�� p� #   DU�s 	
 �:1��

 N��!�<�� D���S��\ 8o0��U0��' b���>��� +��F9��  #���  D5�0��7

N!�<��             :� �07 ��4�	� N�!�<�� +> =� N!�<�� <
 +� 	0��' 8� 

����  .

    D' @: �&' #DEF 	0G +�     9!�LB� 	
 +�F 

�*    ����M5 8�����

          +�4c.' ��!BC0' (0�L  �!5 b�.1	�F �X5 #8o0U<:�0Ro �<	

   D5�0��%L  (����!' +��F 8	0��G +��� ����>� 9��A' 	�!_��� #+��50L5

N!�<��         (��>�.1	�F =� ,�:F �  �X5 
	0' 8� " x�U� "  <"j "  ���

N!�<��           +�> If��s =� ,�:F �  	
 +50L5 +4c.' : �1 8�   +�5�*

  D[!'050_�F�� 8� 	�!B' b�>��� #	0��'     3!�� #N�!'�� ic�> ��� 

           ��!vM' N�!�<�� +> =� N!�<�� p� �� �"\ ��>� . 3������.�   ��*� #

  N!�<�� D[�o0U0��' : �01       < D�[��!� I�!\0h7 � �Q1 < � 

  D��!L!1�A5) O�\ #  @
	 =� �X5  8:.��A5)       6K�' #N�!'�� ic> �� 

   () �:5�!* 	��C NLJ    9�  (���!' @�*   N�!�<�� D5�0�7     ,��L� 	
 �� 

m1 If�s0� +5�*����� : �07 m����� #�F�U�.

  D' 9A' +�5) < 8�����!!v� +L  3�� ��g +F �>� 3�� #:��L5

 9  ,:J      xEM%' If�s 8��� ���M5 D5�07 +�4c.'     :��
 < +�50L5 

  D' 
0k0' b�.1	�F      D�' �	 ��>�� �:�1��       ���= N��f
 	
 (�0��

�_k
0L5 0k<:

l .        ["� D��5�0� ,:J < b�!4' +� Dc!S' 8� :.���� D-M_��< r!

�A5) D��BU�c' b�!4' 	
 

V . r!�0aF �B!QG)Chaotic nature) (lW (   < D�u�	� I���!!v�

6�7   	
 � +4c.'        +.!&�!� N�!U
 +�� #D���BU�c'     DE'��[� 8�� 

I<�"M'

{ .             9!�LB� < ~�!C
 r�!["� 	
 8o0U<:��0Ro �<	 D��	�F ,:J

+50L5 +4c.' =� d	�7 +��&' 8� :s�< +� I�JKG�

| .  D' �X5 +�   �s�< :�>	         ��S� eKQ�C #��u�s r�!��'0Ro 8� :

 I<�"M' 8� :.���� @
0� 8��        #��:��:k :�.���� +�F :5� ��A5)  �	 

DEQC r!["� (�['� < @:5�10�
	�:5 
0k< � .

� .�<	 � DE�� 8�    6��7 I��!!v� +R�	� D50*      (�&�5 D���5�0� #�� 

  I����!!v� < 6���7 ]��'�0k N��F (
�
+M��>0!� �	�
 �	 n!��S' 

DL5:.1�� .

 () =�  D��k Y>�.' +F   +�L!5 #D�1<	 3!.g 8��� b�!4' 3���

  DE!h"�)l:�����   �� l:l����� (     DU��Lk� ���)l:l�����   ��� 

l:V�����(     �>� @:1 (�!� )lT   < Vz (      +F �>� 3�� �� 
�4MJ� <

    b�!4' 	
 +BU�c' 	0X.' +� �	�� 8�       m����< < �!!v� +� =�!5 #��

     D�' @
�"M�>� 
	0' 	�[ �	   :�1��)lT(   5� #3������.� �    ~�!4S� ,��Z

     DE!h"� b�!4' 	
 �u�s)l:l����   �� l:V����) (lT(   
0�7 #

   +M"* �� DJ05 +�    D' +S\ 	0F�' 3!44S' 8�    ���g �
	���*  +�F

     @
	 ���M5 #	0��' �<	 �� ~��c'     =� N�\�s 8:.� +�4c.'   #+�50L5 

    DL5 +��&' Du�	� `�[1� +� 9!LB� N��C:.1�� .   =� D�[� #3������.�

�<	   	0X.' +� DU�LMs� 8�         	
 @
�"M�>� 
	0�' 	�[ �	 m����< 

   b�!4' 8��� 8o0U<:�0Ro �<	   �	�� < DE!h"� 8�   x��B� #��

"Du�	� N[1 8� =��) "Landform phases (�>�  D�.B' 3�:� �

     ~�!C
 I���!R�k @���L  +��� �M&�!� I���JKG� �����	
 +�F =� ����

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                            12 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


�! 34	5�6-	74 8�� 9,�:) ;� <��'��= ;>) � 1)	&) 12?�� @��A	� ;�BCD ...

���

 *`'{ .N
D i5�A �! 1)	&) 12?�� � MD��5�?� 12?�� @��A	�1  1)	&) ^���� ^�6QF� *`' W, @ID 1)�j

)Pi111,1 JPi111,2 � Pi111,3���� M� M]F�F *`' h
:H� 3�$��� ;j6�'��(

b�!4'  D' �!7� 8�          < ��MA� �	 3!'=��> 8�L!�> r�!["� :�5�0�

   8� :s�< �S�p��7�05  ��)3-L  ��� (   :� 
 ,��Z5� .   	
 ���U

     D�' #D1<	 3!.g `�LJ� I	0\   ��!BC0' (�0��   8��  +�>  +�5�*

9!>��   8��� @:1+4c.'   +50L5 )       ��!BC0' 8������!!v� +� +k0� ��

  :s�<Pi111   	
 �A5) (             =��� ��� ��'� #:�s�< N[1 r� 8�0U 	
 �	

      
�
 m��L5 xEM%' Du�	� `�[1�)N[1z .( 3�� 	
   ��  #I	0\

      #]C�< 	
 #Du�	� N[1 =���-5�!�       :� �07 ��Z' +&45 :s�< r� 

    8�����!!v� +F 
0� +�4c.'  �BU�c'       ~�!C
 < ��MA� �	 D��    (�&�5 ���

D': 
.

1V�:)3;�j

    DEJ +F 
�
 (�&5 ���M5   @
	 ���M5 �A��&' 9�	 N!�<�� 8:.�  8�� 

    6�7 #b�.1	�F <
 n>0� D��%M5� D��>�.1 8�     ��  n>0� @:1

 @
	 #b�.1	�F     :�5	�
 N�!'�� ic> 	
 D�<�"M' 8:.� . 9�   #3!�.g

  �!BC0'+4c.'      
	 �� DAk0� N��C �!��� #+50L5 @   6��7 8:�.�  #�� 

     9!LB� (��!' < +&45 :s�< }05   
	�
 +��&' 8� :s�< 8���� .  ���U

9!LB�           `�[�1� 8���� 8o0U<:��0Ro ����M5 D[!'050_�F�� 8����

  DL5 #+��&' Du�	�           ����:�' ��� +�c��	 	
 �	 D�07 80-U� :5�0�

    : 
 	��C b�M>
 	
 #+4c.' .  I<�"� 
0k< 3[!U    	
 D�R�k 8� 

 D*;�< 	�:4' �!X5 D��           
0�k< ,:�J ��� 
0k< #@���-.> :\	
 

            @�*:��
 =� +F 9!_EF I�.��F :\	
 < b	 (��!' #D>	 m10�

@
	 6�7 8:.�    9�A' �  :.M_�        D�' ��!5 D ��* <     ��J�� :�.5�0�

I<�"�        D' �J�� �:501 @
	 ic> 	
 DMs #ms�� 8�    +�F 
01

  6��7 3!.g         :.�1�� +��&�' 8
��	��F < DM���:�' ��X5 =� D���  .

 ̀ �LMs� #3�����.� ()     9!LB� +F 
	�
 
0k<     3�� 	
 DM���:' 8����

 8��� =�!5 80-%��>�� :��5�0M� DE!h��"� b���!4' 	
 D��Ms #�<	

:��1�� P0����' . DM���:��' ���� 8�!_��"� w0��E7 #	0��X.' 3�:���

      	���C ��X5 :' D�) I�4!4S� 	
 DM_��� r�o0U<:�0Ro 8� :s�<

:��5�!* .9��   �<	 	
 ?���7 I����!!v� �	���') /��>	�� #3!��.g

 u0' #�o0U<:�0Ro   /' +� �>� /J0    +�R�	� 	0X.' +� :5�0�   ����M5 

~!C
  L� < ��/       }0�u0' 3��� +�MQU� +F 
01 ]C�< ~!4S� 
	0' #��

     ���� +U�4' (�*:._�05 n>0�+4c.'      < D�>	�� `�s 	
 /��BU�c' 

   D' N!ES� < +��Z�           ��!5 ��-�
 ~G�.' 8��� +F �>� :!'� < :1��

          ���!' ��� 
�!* 	��C (0'=) 
	0' xEM%' 3!44S' n>0�   	��QMJ� (

9!LB�        D�u�	� `�[�1� 8���� 	0��' �<	 =� N\�s ���M5 8����

31<	 #+��&'`:M_' < ��

�* ��.

Pi
11

1,
1

Pi
11

1,
3

Pi
11

1,
2

3k<�� �L> +�

(�':.* �L> +�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                            13 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


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

���

3�F"S �o 

         N�\���< D\0h7 @�-&��'=) 	
 @o<�� 3�� D �-&��'=) +Es�'

              	��M%' b:�.A' 8��C) =� +E!�>< 3�:�� +�F �>� +M����� ,�Z5�

5�L!L��\ #:��5:�
�* N��LSM' �	 8
����= I���Ls= +��F N��\���< +

 D' 8	��->��>
01 .9          ��Ls= +�F D�'�MS' (�	<�
 =� #3!.g

          	0�X.' +�� 8:!"' 8� 
�A.&!� < :.M1�
 @:AJ�� �	 +U�4' D���=	�

D' �[&� #:5
0L5 +R�	� +U�4' �!"!F 8�4�	�

�*.

�����!�	�%!�N: F

l.DEC } #@
�= .l{T� .  6�7 �<	 < r�o0U<:�0Ro �<	 D��	�F D>	��� 	
 `0LB' D>�.1+4QG 8��� (���  ��S� Du�	� Y>�.� 8:.�

    @:LJ If0hS' �&F+4c.'  b0��C :Q.* �  (�M_E* (�M>� . (����  D>�.1	�F +'�5 6�7 :1	�    @�-&5�
 #8=	<�&F @:[&5�
 #D>�.1

b	:' �!���(��A� #.

V.  D'0!C y #8:LS' .l{T� . o0U<:�0Ro I�BU�c'   (�	�
 r�o0U<	:!  :s�< r�� +�.'�
 . (�����   �>�.1	�F +�'�5D   #8o0�U0��'0Ro :�1	�

D'K>� 
�=) @�-&5�
xZ5 :s�< #
��).

{.d #8:LS' .l{T� .8�M'<:�.`<� :Ek #�')r!>KF 	rE� I�	�&M5� #(��A� #.

4. Aiman, S.S., A. Farshad, S. Rob and D.P. Shrestha. 2004. Predicting salinization in its early stage, using 
electromagnetic data and geostatistical techniques: A case study of Nong Suang district, Nakhon Ratchasima, 
Thailand. In: Proceeding of the 25th Asian Conference on Remote Sensing. ACRS 2004 silver jubilee: November 
22-26, Chiang Mai, Thailand.

5. Arcak, C., S. Ozden, Y. Kurucu, U. Altinbas, M. Bolca and T. Turk. 2002. Estimation of Degradation Risk on Mass 
Movement-Prone Areas of Senirkent and GIS&RS-Aided Modelling and Mapping of Susceptible Zones Using 
Direct-Heuristik Technique [Online]. http://www.toprak.org.tr/isd/can_41.htm.

6. Bani Neameh, J. 2003. Land evaluation for land use planning with especial attention to sustainable fodder 
production in the Rouzeh Chai catchment of Orumiyeh area, Iran. MSc. Thesis, International Institute for Geo-
Information Science and Earth Observation (ITC), Enschede, The Netherlands.

7. Chaharmahal and Bakhtiari Meteorological Administration. http://www.chaharmahalmet.ir/en/dataarchive.asp.
8. Dent, D. and A. Young. 1981. Soil Survey and Land Evaluation. George Allen and Unwin Pub., London.
9. Farshad, A. 1997. Analysis of integrated soil and water management practices within different agricultural systems 

under semi-arid conditions of Iran and evaluation of their sustainability. PhD. Thesis, Gent University, Belgium.
10. Farshad, A., S. Udomsri, E. Hansakdi and D.P. Shrestha. 2006. GIS-based geopedology: a way to predictive soil 

mapping: poster. Presented at the 18th World Congress of Soil Science WCSS: Frontiers of Soil Science, 
Technology and the Information Age, 9-15 July, Philadelphia, USA.

11. Gee, G.W. and J.W. Bauder. 1986. Particle size analysis. PP. 383-411. In: Klute, A. (Ed.), Methods of Soil Analysis.
Part 1, Am. Soc. Agron. Inc. , Madison, WI, USA. 

12. Hengl, T. and D.G. Rossiter. 2003. Supervised landform classification to enhance and replace photointerpretation in 
semi-detailed soil survey. Soil Sci. Soc. Am. J. 67: 1810-1822.

13. Loeppert, R.H. and D.L. Suarez. 1996. Carbonate and gypsum, PP. 437-474. In: Sparks, D.L. (Ed.), Methods of Soil 
Analysis, Part 3, Am. Soc. Agron. Inc., Madison, WI. USA. 

14. Moemeni, A. 1994. Assessment of the prevailing irrigation practices and their relation to soil, using remote sensing 
and GIS in the Hamadan area (Iran). MSc. Thesis, International Institute for Aerospace Survey and Earth Science 
(ITC), Enschede, The Netherlands.

15. Moemeni, A. and A. Farshad. 1998. Evaluation of prevailing irrigation practices and their relation to soil properties: 
a case study of Hamadan-Bahar area of western Iran. Annu. Arid Zone 37(2): 119-131.

16. Nelson, D.W. and L.E. Sommers. 1996. Total carbon, organic carbon, and organic matter, PP. 961-1010. In: Sparks, 
D.L. (Ed.), Methods of Soil Analysis. Part 3, Am. Soc. Agron. Inc. , Madison, WI. USA. 

17. Phillips, J.D. 1993. Instability and chaos in hillslope evolution. Am. J. Sci. 283: 25–48.
18. Rossiter, D.G. 2000. Methodology for Soil Resource Inventories. 2nd Revised Version, Soil Science Division, 

International institute for Aerospace Survey & Earth Science (ITC), 132 p.
19. Rossiter, D.G. and T. Hengl. 2001.Technical note: creating geometrically-correct photo-interpretation, photo-

mosaics, and base maps for a project GIS. http://www.itc.nl/~rossiter.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                            14 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html


�! 34	5�6-	74 8�� 9,�:) ;� <��'��= ;>) � 1)	&) 12?�� @��A	� ;�BCD ...

���

20. Salehi, J. 1994. Application of remote sensing and geographic information systems for evaluation of soil and water 
resources for development planning in the Hamadan-Bahar plain, Hamadan Province, Iran. MSc. Thesis, 
International Institute for Aerospace Survey and Earth Science (ITC), Enschede, The Netherlands.

21. Soil Survey Division Staff. 1993. Soil Survey Manual. United States Department of Agriculture, Handbook No. 18. 
Washington, DC. 

22. Soil Survey Staff. 2006. Keys to Soil Taxonomy. 10th ed., NRCS, USDA.
23. Sumner, M.E. and W.P. Miller. 1996. Cation exchange capacity and exchange coefficients. PP: 1201-1229. In: 

Sparks, D.L. (Ed.), Methods of Soil Analysis, Part 3, Am. Soc. Agron. Inc. , Madison, WI. USA. 
24. Sys, C., E. Van Ranst and J. Debaveye. 1991. Land Evaluation. Part I: Principles in land evaluation and crop 

production calculations. Agricultural publications – No. 7. General Administration for Development Cooperation 
Place du Champ de Mars 5 bte 57 – 1050 Brussels -Belgium.

25. Toomanian, N., A. Jalalian, H. Khademi, M.K. Eghbal and A. Papritz. 2006. Pedodiversity and pedogenesis in
Zayandeh-rud Valley, Central Iran. Geomorphology 81: 376–393.

26. Udomsri, S. 2006. Application of computer assisted geopedology to predictive soil mapping and its use in assessing 
soil erosion prone areas: a case study of Doi Ang Khang, Ang Khang Royal Agricultural Station, Thailand. MSc. 
Thesis, International Institute for Geo-Information Science and Earth Observation (ITC), Enschede, The 
Netherlands.

27. Western, S. 1978. Soil Survey Contracts and Quality Control. Clarendon Press, Oxford, England.
28. Zhu, A.X., B. Hudson, J. Burt, K. Lubich and D. Simonson. 2001. Soil mapping using GIS, expert knowledge and 

fuzzy logic, Soil Sci. Soc. Am. J. 65: 1463-1472.
29. Zinck, J.A. 1989. Physiography and Soils. Lecture-notes for soil students. Soil Science Division. Soil survey courses 

subject matter, K6 ITC, Enschede, The Netherlands.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            15 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.8.0
https://iutjournals.iut.ac.ir/jstnar/article-1-980-fa.html
http://www.tcpdf.org

