
Arc
hi

ve
 o

f S
ID

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

  

  

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

)�����!��� : ��� "��#�!�� �$%# &(  

  
������ ��	 
*� ���� ���� ������ ���� ���� 
����� �� ���� ����������  

�� ��� ���� �	
�� ������ ��	���
��	��� �	����� ����� �  
� �� ��	�� ������ �	!���"
�� ������ ����#$ �	���  

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

)1%	�2� 3�2	$ :45/74/89;��<$ 3�2	$ � :8/=/88(  

  

�����  

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

+���   ��, � !" -���� �� /� %��� 0�    1 
��� �� � � �	 ����  ��2 &� � � �    � $����� /34 �� 5� �� �  �6�" �� &� � � �� ����   �  ...   ��)'� 7��)�� .

 ��� �����   ��� $%� 08'� �  �� �� � %��� 0�      ��� *" &� &9 3��� &:;�� � <�� � � & )�  )� =� �> � 3)� .  ��" 7��)4 )�        $)? &)� ��� &)?�4 =

���>@��> � � �,34�� ��� A�%  �%���   �,3���% ��B� � �   �,3��> 3���� ��� � 8'� �  �B � �    &������ 0C��� *� *" ��       ��)� D)���  �6�� &9 � 0

    �����9 � !�� !" 73��9� �E ��    ���� &:;�� $%� 0 @%����� 3��� F���%��� � ���� ���� � � 5��=> $)%� 73 . ��)1"��� ��  )� 0

@%��� �:� &  �,�  � -�:�	 � ����9 /#� G��� �   � A�%  �%��� 6� �    H?� �� � 3� &�    &�:� �6�" ��,34��� ��9 �     �,3)4�� *��)� &� �   0)(', 

������� � �  ��I�3 .      �,34�� &�:� 0C��� $%� �� �� JK%� ��9 �    &� L�3M� D'B  ���" ��� 7  �,� �� ���   ����� &��'� � �     N;)% ��)� �� �  �� 

  �')PQRQ (C��%��C'� �   &  -��T&:�	  �3�� U��V� �    �, �� �  �,34�� �� �� ��9 � �3 . �6� ���    �� JE $&�=I� ��� � ��'� &  �,�  ��� 

  6� &� L�3M��   ��� &�:�  &�     &:�	 5� �� 3� .  @%��� &� ��� F�,    �:� � 73� L�I�� &  �,� <�� �   73� 3 �)�   *��)�  �,3���)% ��       &):;�� �� &)9 �� 

��� �� 3�CW, ��% 
8���� �3� X9 �� ������ 0���9 *��� # :PR� =��M 3���% ��� 0ZR[�� =��M 3���% ��\RXM 3���% ]R3�9 3���% .  

  

����  ����	
��:��� ���� ���� /��� �0 %������" 7��4 /��� � !" #���� /�&?�4 = ���.  

  

  

  

  

  

  
*����� ����	�
  :  ��� :������������   ���� :�������������  E-mail: sgharachelo@yahoo.com 

www.SID.ir



Arc
hi

ve
 o

f S
ID

-�)                                  /��	&�� ��01 2��& ��3" 45�" �6��  7	��� �� �83� 
9��"... 

�����  

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

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

-���
��     ��� ��� � /0�� � 1 ��        ���� � !" 2���
% # �� ,

 ������� *)+
%�   �� �%  �
�-��  �$�% ()� �    ����� *���-�  .

    � /��
� -345���     	6 7�%�0 �� �� � �8�  9 �  �� 	6 �� �8� 

  ��� � �$�%�      �" :�	�� *� � #*%����  �;� �   &��<��   ����� 

=-�� > �?@���    - �� A��	% � �   �%- 1 ��%   ��-��   ��� ���� � �� #

B--�   ��� �
C - ��   ��<�D- 2E�
% � �  0���F- � �  ��-�-�E �  - 

-��� 
C�� � - ��         ����� *���-� A-���� *�� G6�
% 1 .  ��
C���

5��� =�� ������� �  %� � �    �%� 7%-�0 ()� *
�  ���
� 1� 

 � ��-;������ �  ���� B-- #�    H�I  ��     *J�F �" �- *C *�E

�% �-�� *� 5���  =��K�E ���L	���'6 �) Tahmasebi, 

1998(J� L������
�F- 7� )Khalil Arjomandi, 

1999(L ��	F� )Rajabi Aleni, 2001(L�-���� ��� 

)Srabian, 2002(A���� L ���O�
�) Shahhosseini, 

2006 ( ���� A��- .     ���� *�  &F�> P4�I� 8%  ��  �%� �� 1

��
��   � �� �$�% ��� B-- #�  ���O-� � � Q�4�E�%�RQ �  � 

 ��" A��O�    /�- *��-��> �� *����� ; . - ��  15���   *�� 

  ����O S����  3�> /���        ����E *�� /	��� �������� � L(

���   3> T�U� � ���  V
� �O-�  ��
��     A�� *�E�� �W� � 

  �'� � *C�   @)� H�I *� /*  �- *)	6  ��
�    *R-- A��  ��� A

/�- )SalehPour, 2006( .  

   ��� �" �� A�X0�   �- �-�?@��Y>       *��%�� � �� �- (Z
� �- 

A�-� =�� E-�[F ���� � �  �E�� ,�C ;*   ���-    H��	0 *�C  -  �- ��� :

���%��� /��,
 ) Metternicht, et al, 1996(�0� L� 

�-������ � ) Douaoui, et al, 2001(���J0 L� A���
> 

)]^^_( ;
�������� L )]^^`( � �����������E L�-��������� 

(Fernandez, et al,2006)<� L� �-���� � �)Nasir, 

et al.,2001(. a+�-� )]b_` ( ��A�'�  =�����-� �- A  ���� 

%�D� �MSS) ]^_c (  �TM) ]^^` (   � /��
4 A-���%

   � �C *� ����� @)� *   ����    ���
� ���� �  �%� L�  ���
� 1� L

�-�A  ��� C �U�  �C � /� �'�" /� � � %� ��
�  � � �   ��� !" ;� 

                                                 
 �� Multi Spectral Scanner  

  �� !�� ��   *����� �  d���      ;Z� *�� /���  ��  Ja� � * �� 7

�>�� A��-� ������/�- *��-��> ) Abtahi, 1999( .  

   ������� ��F� /J0 *��   ���	
� � �� � ��� �  �F �  �� ��

     - � �� *J	O *����� 1��-��     %�� 2	
% �'
� *C A��O 1� 1

    ���@C � !�� !" A�

C�  ��> ��    /��� 1 ��%   ����� - L �� 1

  *)+
%=-�� ��� �  �� S��� �   ��  A��'�  =����   *��%����- 

A�-� =�� E-�[F ���� (
�;�  ��� .  - ����
� ��    - �- e��� 1 �� 1

(��Y> 5���     ��� S��� /��
� � �      �%� �@�
% ��� � 1

��
����� �� �$�% � ��� � !" #�% ����      .  

  

���� �	
� ��  

 ��� ���������   

 ��% *)+
%5���@�� ���" A��O �- � /�- �� *J	O ;

� A���a% � *C� 1fg� *F� gbD� � �� *)fg � *F� b^ 

D��E-�[F :�6 *)���� � bf� *F� ]cD� � �� *)bf *F� 

 �g^D� �E-�[F h�0 *)���� �-� -�D ) 7��] .( A��O

��"� ��% ;5���������C �--� � �� ���� i���% #� 

bj--� � �I� � f� �/�- 7)��% A��O � .A���� �" 

k_cb^a% � ���� � �" i]gj^kb ��% �% ���� .

���
J�� *+)� 1A��Og_jj�� /�> L��% � l���% �" *+)� 1

F��� *��� � *����� � �� ��%�� /�� *� �" ��

0�U�-� ���O � ^k` m�U�- � ��% 1�?���% A��O ]gbb 

�% ���� .%�-;������ *�d�� � ��% A��O :��� � 5��� 

� �� ���O /�� 1��mm g^`% �J� � � /�- ��% 

��- (���'�F��� � ���O *� A�C 1� � A��O mm ]k]  

%�J�% (��C��% � ����) Gharachelo,2007( .  

 ��" A��O�     8D�% �W� �- �� *J	O ;� E-�[F /����   *
%-� � 

��
F�  �'��C *�� �        n�a4 �- � �-� -�D ��	4- 5�Y��  =��� 

%�� ��
� 1�  %� � � ���� 1� --� � 5�Y��    =��� 5�������� 

�%  ���� . �6 *�� C   **��
� �W� � ��� *�  %� �- �   �- ����
� 1

 ���� *J�F�  C � ���  ��" *B�O V
�       (��� *� *� �� *J	O ;

4����  % � ����  ��
F � � �)� �  &�%   ���� .   4���� (����  � 

%����    %� n�a4 �- A��O �  ���
� 1�  ��
����    ;�C�% ���	4- � 

�%  ���� . ��
F (���    *C *B�O   *��)��#  � �- ���  /�� 1

     �a�- �� �� ���" ���a% �E-�         ��� *�� �-� *�%-�- A�C 1� � o

www.SID.ir



Arc
hi

ve
 o

f S
ID

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

�
����- ���  �� ;�C�% �-��  ��%  ����) Berberian and King, 1981(.  

 

  
��� �� ���	 
��	 �����	 �����  

  

   ��% *)+
%5���    p n��a4 �- �   ���
� *�
�   ��D �- �   *�� &

�F�    %� q�� �-�� � �� ��
� 1�  ������� *� �   ;%�D L�
C 

����  d�� ;%�D L&DL1��  � A�-;� L���O-��    ��)� ����-��C � &

�% ��� )Berberian and King, 1981( .  

���  � �- ��Y��'�     ���� �	
� ��F� *)+
% �  /��-  .  ��	
�

���� � � ��>��   �	
� �� p �� �D�� 1���     ���� �-�% *C /�- � 

�  * ��X> H�I�    ��- � A�� A��@E ,�  � �" 1� % ���� "  �� �

- ����$- � ������'?
���� 7����0 1�� ����% �" ��

�����  

)Faiznia,1997( .��>��   ����% *��)+
% � �����5����� 

 ������������-�  .���O-� ,�� A�?��-���   sa  OL �

OLs    4���O- 1� *C /�- �    d��� 1��R- �'�" ��– 4- �  1���?

/�- .   O-�� � ,�� V
��        � :���0- ��$- ��� *J�� � ������ 

��������   1��-� L5�Y�� =��  ���X> ���     r�<��% ��� � 

    H���� �- ���C��%-��>   *�          H����� � A���C /�C�O d���

         d�� ;%�D ����� H���� *J�F �- L��� �- �� �-�F��   2+D - 

/�- A��C) Faiznia,1997(.  

  

-��� 5��� q�Z�- � 5��� 1�-�-��- A ����  ��A�'� =��� 

��:  

]s�-� A ���-���% A �-6 �
p �U� A�
Z
� ETM+� L

�% *� l���%� �]ck� � � tbf�� *� � ug`/]j/gjjgw  

gs@)� * ��� =�
J� � 5��> fjjjj:] ��%��� 

E-�[F�R��� ������ A��� *� PJ�% IVcfcj � Ickcjw    

bs%� *@)� ���
� 1�)%� � x�]jjjjj:] *D�

L��%��gfjjjj:]D�* ���%� ��%��� L�-�'�� ��
�� � 1

��
���@C w  

ks�E � *@)� 7=�
J� � 5��> gfjjj:] *@)� ��%��� 

-���� �� �@C *��%�� H�<��% UTM� w   

fs�� y�0 �-�� �� gjjjj:] � fjjjj:] A���a%

��� ��%�w   

                                                 
�� Enhancement Thematic Mapper Plas(ETM+) 

�� Universal Transver Mercator 

www.SID.ir



Arc
hi

ve
 o

f S
ID

-(<                                  /��	&�� ��01 2��& ��3" 45�" �6��  7	��� �� �83� 
9��"... 

cs A�'� =����- *��%��8D�% � /���'F !��� :�% �����w  

_s��<� �-���%�A �-�� � /Google Earthw  

`s 2�F ��"�-� A ������C �B-- ��-� �?�� � A ��� 

��F�%w   

^s A�'� =��� �- � A�?��� ,*���-
> �q��k w  

]j s A�'� =�����-;E- q�� �- � ILWIS 

3.2LArcview 3.2LOffice2003 .   

  

 �������  

-��� � �     JO-�% �W� ��% e�� *� ���   � z�� *� �  �6 �� 

A��/�- :  

s (
�;�8� � �� *)+
% A���a% 15��� ��%w  

s  �-� *�'�A  �� -���% �A  L�-  �� y�0 = -�� �� @�)�L*   ���� 

=�
J� � 5��>%�� ���
� 1��-� �?�� � A ��w��F�% � 

s  ������ A����%"L  �-� *���4�- ��-����> � �������- A ���� �

A-���% w�-  

s 2�F  ��" �-� A  ��  '�� �
�%� �� @)� **  ��� �> �  %��D *� 

��   �O-� L#V
�  ���
����CL� B-- �   �a% � �  i *��%���  

A�-� =��E-�[F ����� - -;E- q����J�y�w 

s UJ�� @)� G*  ���   �� H�)	6 �    ��O-� L# V
��  � ����
  � 

���C� B-- �  '� � �   �C �O-� *@)� *�  :     *�� *F�� �� y{�

 �� l�	�-�  ���>� �  ��
J�� �      ��� 7���)�% i��-� L�   ��� 

���C� B-- �     ���% �-�% ()� � �   ��� � �   � ��� �   &�� 

-3�� - �  d *� 1�  ���O-� *@)� *� �C � - �  ��Z��    ��� *C 

    ��� �C *��� �" �O-��  �� A�-� (A  ��- .   �C �O-� *@)� �� 

 ��� *��    �� *)	6 A�
�� ��@� :�- �C #�   ��O-� q�� ��C L#

?
�����C *)	6 *� l���%  q�� �C� �B-- �w/�-   

s  -����� *�������-�a��I �� ���C ���O-� �- � �  *���;Z� 

����*  ��� ���  : � *F����*  �-    ��% *)+
% *�
 5���� --� � 

������  � &C /�J��D �	�  ��   /��d�� �" �) ���   �- (]f   ���-�� 

�������� (� G���0 &��C ���'C��A�@��� �������� ���% �
����� L

                                                 
�� Vista 

�� Geographic Information System(GIS)  

�� ILWIS 

����@� �� 1�       2��Z� P+�� � �      - ����
� L/��- *��E� �� 1

*���� ����   a+� H�I *� �  G�0 � ]js j  ����� �   *�� ���

  ��*)	6  ��
� E��<� �   �C �O-��� � �     � /�E�� H�I 

���� y{�* ���%�" � � A�?@*�;Z��� � ���� . 

s '��    �
� *
'>  *@)� *�    �O-� A�� V
�  ����
   n�a4 �- 

�� S����w 

s '��   *@)� **)	6  ��
�  �� A�� � a+� �   �� A�'� =��� 

�-� �-A ���-���% A �- ETM+w  

s �-���� @)� *  ��� 4�� �  UJ� LA�� ��GL ;Z�  ��  Ja� � * ��  � 7

*)	6 ��
��� �W� �- ���O-� � .  

  

�����  

 7|� b  %� *@)� � ��
� 1�    ��% *)+
% 5���    ��@�� - 

%����  .W� *+)� �- �%� �� ���
� 1�  ����O ^/^k   ��I�

����������������� A�� *���� l������% *���)+
% � �-�� �- �

���
��� � , �����  4- L1��R- � % L1��?�  J> � 1���  � 1��

 ���O]/f  ����-�C A�� *� l���% �" �I��%  ����� .  7���D

  *F��  1�-   *C /�-f/_b ������� �I��     *�� l���% *)+
% 

 % ���  �
���� 1�� . ���������  l����%     % A�� *�� �  1���

   � ;%�D ����� �
��%���1�L   d�� ;%�D ����� ���     &�D ������ � � 

    'F��� 7���D P+��       �-� (���> - *�)+
% �- A   ���- .  �� �-� 1

���O-�� V
�  ���
� �@� �      ��% *)+
%  A�
�� 75��� 

  �O-�3M)  7��k (�-�-�E ��� g] � �I� y>�O-� �" �- -

OMI  ���� ]_ � ���I�����@�� ���O-� � *��)+
% P+��� 1

M2C
MCS ���-�-�E ���� � g � ���I� EOKgl ���� b ���I� 

�����C��-� (����> - *��)+
% P+��� 1A ����- . :����F ��� ,

5�Y�� =�� V
�  ���
�    ��% *)+
% 5��� -     A�-� ��@�� 

/�-.  

7|� f  ���C *@)� � B-- ��        m��� ��'p *C /�- *)+
% 

���C� B-- �     �B-- 7%��� *)+
% �  �8��% �  �B-- L� �  ��& L

                                                 
 �� Lower Red Formation 

 �� Upper Red Formation 

 �� Qum Formation 

 �� Land use 

www.SID.ir



Arc
hi

ve
 o

f S
ID

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

B--� ���@C �  }�� �  ��  B-- � �      �% ��@�� - /�4 �  ����  .

    ��% *)+
% 2�-�%5��� #J9- )E �  � � ��J� )E �    � �
��� �

   �-��� A�'��'
�   4��� (�� � �   D�� :��� � �    2��-�% � 

 � i���%�  A��%  ��� . - �-�   G6�
% 1�%  �-��     L���" ���a% *� 

 �-��- A�-;%�%-�   � L&�   � ��� �� ���   A��- t      A��'� *�C �����

     �" 2�-�% �- �--���A�'� -���=  �% �  ��

C  .   7���D =�"���� 

  � � /�-� ���C 1� �� �     �B-- ��O-� ��F�% �  �8��% �   ��� 

�-�-�E� ^j � �I����@�B-- �O-� � /O��% 1��  ��  ��� &

���-�-�E� �����O g �����C ���I�� ����� *��� - /O����% 1

�-� r�<��-A ��-.   

���O-� *@)� ���C � )7��c (-C���� *@)� *� #d�� 

 ���O]fg�C�O-� ����C �� � *)+
% � tJ��% 

�-�������% �?�--� q-�C�� *C ���� ;�  =����-�-�E� 

H��U�%�
���  .- ��% 1� �O-� �� )gL gjL f ( � �����@� 1

�-�-�E�--� � A���� -� �� ~4�� g^c �O-� � ���� )bLbLf (

���C ����-�-�E 1�--� � A���� -����O � f/b ���� 

�% ���� .�-�-�E �W� �-� ���J> ����  ��� LA�� -��� 

�O-� )g LgjLk (����@��-�-�E 1����O-� � ��W� � � )gL 

]fL ]( L ) bL ]` L]( L ) gL ]^L ]( L )  kL bL ]( L ) ]L 

]]L g (  -��� ���J> ,� --� �������C ��-�-�E 1� 

�
���.  

]fg     ��� /��-��� ��� *����   ����O-� � A�  ��C �   *�C 

7|� g 8D�% �     ��" A��O � - �'�" /�   �% ��@� ;�     ��� ���� 

*��>   :��F g � c   �� *)	6  �   ��
� *��� �   �'� � �  �� /

�� *@)��*)+
% )7��_ ('�� *��.  

  

  

  

  

  

  

  

  

  

  

��� �� ������ �� ����!�" #� $��� ���	 
��	 �����  

  
 ���%� 
&'�()�* ������ 
+�,+ �-	 
.�+  /��0+ 12 " (�3��� (

 ����� �"��� 4�5�2 6��! ��	FCC(7,4,1)
��	  ���	 �����  

  
���7� �!�" 
.�+  #� $��� ���	 
��	 �����  

  

 
 �!�"M3C6�8 9� 
�"��+ 
��	 ��  

 
" �!�M36�� :�* 
��	 ��   

www.SID.ir



Arc
hi

ve
 o

f S
ID

-(�                                  /��	&�� ��01 2��& ��3" 45�" �6��  7	��� �� �83� 
9��"... 

  

 ;"�<�� �=>�" /�� ���	 
��	 $0� ����!�" �����  

   

��  
 ������� 	�
�� 

���� ��� ��  
�� ���� 

����� �
����  	�
��  ���
� �
�  

��  EOKmg
  

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

��  EOKgl
  

��� � ���!	" �#� $
 �� ���  
%�!  

&  OLs
  

��� $�	� � ��	� ����  

��  OLsa
  


 ��# ���$ $'( � %)�� *��+  
��,  

���-�.�  

�  OLmg
  

���	� 	
 ���� �� ��� /�	�, 	
 ���� ��	� 

�'0	
  1#	232,� �	� ���  

4�5  

�''0  

  

��  OMI
  

�� ��� 	
 ���� �	� ���	� � ��� ��� /�	�,  

�  M1-2  

$'( �	�� 	
 ���� �� ��� ���	� ����  �	�

��� $�	� � ���6-�7  

�8  M1  

 	
 ���� �	� ���	� � �� ��� ���� /�	�,

���6-�7  

��  M1b
sg

  

$'( �	�� 	
 ���� ��� �� ��� �	�  

9  M1c
sc

  

 ���� �	� 4�5 �#� $
 ��� $�	� 	
 ��� /�	�,

���6-�7 	
  

:  M2  

���6-�7 � ��� 	
 ��� $�	� /�	�,  

�;  M2
sc

  

���6� � ����6�� 	
 ���6-�7 /�	�,  

�&  M2a
sc

  

<� 	
 ��� $�	� /�	�,  

�=  M2c
mcs

  

�	� /�	�,$�	� 	
 ���� <� ��  

�8  M3  

$'( �	�� 	
 ���� ��� $�	� ���	�  �	�

���6-�7  

>  M3ab  

$'( �	�� 	
 ���� ��� ���� $�	�  �	�

���6-�7  

�>  M3a
sc

  

���6-�7 �  ��� $�	�  

�����  

=  M3c  

  $�	� 	
 ����?	� ���? �� ��	� ���� /�	�,

�� ��� 	
 ���� ���6-�7 � ��� 

1'(	
 4�5  

�@�A#  

���6B�  �  PLc
  

���� ���7	" �#� $
 ���6-�7  ��? ��4�  

�:  Qt
1

  

$#	�?	B 1�'%5 1�C
� �	�  

;  Qt2  

$#	�?	B %'%D 1�C
� �	�  

�9  Qf
  

$�EC� $F�G� %'%D �	�  

H���0���  

#,��!  

�=  Oal  

$#	"?�� �	I�C
� J	K %IL ��  

 *	
���

� 1�C
� 

$#	�?	B  �	�

1�C
�  

www.SID.ir



Arc
hi

ve
 o

f S
ID

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

  

  

 
 ���?� ���	 
��	 $-�� ���� 
.�+  �����  

  

 ;"�<%���� @��'A  � 6��� ��8 
�3� �� 6�� ���� 
.�+ 
� 


�'A ���6�� �  

�
�!"  ��#$� Ec %&�'( mmoh/cm 

MS NOP  

QS RON  

SS MTOR  

NS SQOMT  

US TNOSQ  

TS TN> 

  

                                                 
 ��  (Metternicht, et al, 1996) ( � Naeech nouri., 2001)  

��� �����	 
���   

V
� ���   ���
� �     ��% *)+
% � *�E�5��� � �  �- ��@

 �	� H�������  R���
� �-�� �  ,�%   �
����     /�%��)% *�C 

 - &C�     ����E *�� ������� 1�      �����E �-���- &@�p L(A  �-   *�� 

  /�- A�-� *)+
% .�
�    ��� 5����  =���     � A��� q��Z�-  �� ��@

��������    ���E *� x��O *)+
% �  (�%  �
���   - � *C  �� 1

%�         Q L,��� Lx � ���% H���� ��F� �� ��   H����� Ly{

�E��"�  ��D ���    ������ H����� L*  �-     �
�E- l����% � *  �- 

  - �� �-�F�     C /�- A�� 1%-� *J��% 1*  �- ��� 1�    ��� o 5���� 

=���O A�� �
�)Shahhosseini, 2006 (�� ;5�-���� 

�-� .  ���O �� A�X0� ������� /�    ��% *)+
% 5���   *�� 

  

  

��� B� ���	 
��	 $C��� �����8 
.�+  �����  

  

  

 
��� D����8 ����!�" 
.�+    ���	 
��	�����  

www.SID.ir



Arc
hi

ve
 o

f S
ID

-(#                                  /��	&�� ��01 2��& ��3" 45�" �6��  7	��� �� �83� 
9��"... 

���E�       ��% H���� L,�� � �� zX%- ��F� L(�   � �  *��-�;

     �� GE- ������� ���� &'� ��    �� �$- � ��� �  #	� L

3> T�U� (��C���R-� !�� � � *)+
% ��/�- A .  

��� � �  � �- �?��Y��'�  %� r�� ���
� 1�  �% *�)+
%  ��

5���  � ��F� �>��  ����%  ���� .���	
�� ��� � � � ��>��   ����

    ����� *)+
% �=����     4����O- 1� *C ��-� �     *�� ��'�" 

 d�� 1��R-��  4- �� �    �% ��� 1��?�  �����  . #�J9- >��� � ����� 

����     � �
��� A-��� �� ��   *�6�   � � *C �  � 2D-�% ��@� �

>����� ��� � � --� ��   �� ��> V
� � �� �    � A���  ��  � �

   ���
�  �'�" �
C ���   � �� V
� �  A��%  ���    ���� � � � 

  d�� � 2D-�%�   ��% ,�� V
�  ��� ?� �  � � �    *���% � 7

 � V
� ��  A� ��%   ���� . #�J9- � �>�� �����      ��
C � *�)+
% 

7��   � *� ��� �%" ���A  ��- �   *�6� - � *C �O-�� 1�  V
�� 

    � :��0- �$- � ,�������� ����� ���  I�� � � ��X> /��� 

            H����� �- ����C r�<��% ��� 1��-� /J0 *� ���%-��> 

��C 2+D - ��� �- ���-�F H���� � A�%" ��d��A ��- .  

  �  =���-�F 5��� 1�-     �� ��� ����O-� *��>   *� G�UJ� 

���Y�       �����O-� L#��� H�)	6  V
��   ����
�    ������ � 

    �B--���O-�    �	��
% 1?�� � =-���       ��� ���� ����� 

  ���
� 1�%� �@
%   /�- A�-� *R--  .    ���> ()� *� *F���  � 

�
J��   ��% �-�% � �   ��� � �       ��� 7���)�% i��-� � �  � 

 � H�)	6�   �O-� L#V
�   ����
�   ����C � �  �B-- � 4�  �� 7

(
�;� - �  d *� 1�  *=-��   /�� �   ����O-� *� 1�E��  ��C � 

 �W� ��%�%  ����� .  &F��> P4��I )SalehPour, 2006( 

��   � ;5���    ��" A��O � ��� �      UJ� �- ��� *������ ; �� G

���  d *� 1�  *=-�� � �   ���O-� *@)� *� ���  ��C �   A��'�

��*�E �4�	D 7��D o���� � A�%" /���/�- )SalehPour, 

2006( . �8� 1|�4�         � H��)	6 H-����[� �-;�% � H�)	6 t

�d*  ���    �� L#�� H�)	6  �  ���C � � B-- �     *�� *F�� �� 

 e����(��Y��>  i�-���� *��� *����� � � 5����>=���
J�  � 

  ����% *��)+
% �E-������;�E5����������O �- �d���� /�� 

  � L/�- -������       *�d *� 1�- G�UJ� �� -� 5����  ����O-� �

     �% ��Z�- �|p�� �����    *����� *�� �       � ��'�" �- �-����

B�O*  ��    �� �������� �=-��� =��     /��- *�F-�% �����  .

-���
�� �� 1�  �8� *� ��   H�)	6 t=-�� '� � d *�*  ��� %   �W� ��

  *F��AY�� =- ��    ���� (���> - ��W� ��% e-��- �� � .  *��

 �% �W�       ���?�� 7%-�0 �� ��
��%    #��� /�'F     H��)	6 � 

              ��
� L����� �$��% ���� �-;�% � /�- 1��% ;�� �0�U�-

        *@�)� *�'� �� 1�-�� ����O-�       ��d G��UJ� � ���� �*   ��� �

          �'�" *���)% � �����- � ��� �� i	��% H��U�%�%  �-��   *�� 

 *@)� 1��� �$�% � 1���'����O-�/E�� /�� ��� � .  

����  o*)	6  ��
� �� �     ��% *)+
% � 5���   �% ��@� � 

     &@� *)	6 *C ���EC      ��� ���-�� ck > %� �J�  ��%    ��� x

����� ��% ��-�-�E �� � k   ����C ��I��    *�)	6 � /O���% 1

  q��EC�� ��-��  ]cs`%   � �J� ��%   ��� x ������  ���%  ��� 

�-�-�E� g` �  � �I ����@�         �% (���> - *�)+
% P+�� 1� 

��� .  *)	6EC    *� l���% ck > %�J� �%    �� x�����   ���% 

 � ���  ?
� �O-� � �>� �� �����  ���� � ) OLsa (    *�)	6 �

EC    *� l���% ]cs` % �J� �%    �� x ������   ���% �  ��   ��� ��@

��  ?
� �O-� � OMI     � &D ����� *� l���% �  A��%   ���� .

-���
��  1  �
�  ��5��� =�� Z�-        @�)� 26��)� � A��� q�*   ���� 

4���  �� A�� ��    �O-� �� V
�  ���
�  L�%  �-�� ������� � 

   �� �- - *)+
%� � �   �� &C �� ��� ��� 1�    ���C �-��
0 # :]s 

 � ��������  1gs   d�� ;%�D ����� �� bs   &�D ����� ks   ������ 

�
C.  

    ��% *)+
% �5���  ����O-�       ��W� �- *�� �� ����O-� �

V
�  ���
�    �D *)	6 �� �   -�%  �����   ��d�� �?��	�� L

      � ��-� ��� �-;�% ��  5JC �6 *�        ���� *�)	6 ��� � 

    -�D�%  ����� � L*  �-     *�d *� �
8% 1���O-�  �V
�  ���
� 

    ��� 1��8� ����O-�       -������ ���@�� ��� �- ��� �

  - � /�-� ���� 1�     �O-� ()� �� V
�   ����
�   ��� � � 

 ��% *)+
%5���/�- . 

����  o�5�� =��        ��% *)+
% �-� ��@� A�� q�Z�- 5��� 

���� $����� /��a� ��@����� ��4�- �������� *���������� �- � 

%��1 ��
�� �%  ����  ��� *C �  ���O-� �- �  V
��   ����
� 

OLsa � OLmg � OLs ���������� ��� ;���%�D ������ � 1

���O-�� M1, M1-2, M3C  d��� ;�%�D ����� � ��  /��- 

C*  �-  a+� ���O-� 1�     ����O � fc       ���% *�)+
% ��I� 

5���-   �� ��%  ����� . ����O-��  V
��  ����
�  Oal, 

Qf,Qt2, Qt
1 �����O *��C c  ����� *��� - *��)+
% ���I� 

 �-� r�<��-A  ��-  $�� /a� � �� �����$ �4� *� * �� ����C 7� 

www.SID.ir



Arc
hi

ve
 o

f S
ID

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

���> *��� /���� d���� �- zX��%- :���)��- L/�������� � /���� 1

���@C�9 �4�I- �� �% ���� .  

  

  

��������  

����
��  ��
�- �- *J�� ���     �'@�% �I�� ��C� �
���- � L

  0����- ��C��  ����0 7�  � � �  ;0 ��? ��      � ��@�� :���C �-;

�-��D��-� -  .  

 
�����  

1- Abtahi, M., 1999. Investigation process of desertification and land degradation in Kashan 
region, MSc thesis, Faculty of Natural Resources, University of Tehran.,165 pp (in Persian). 
2-Alavipanah, s.k.,1997."Study of soil salinity in desert based up field observation, remote 

sensing and GIS (case study: Ardakan area. Iran), "Proceedings of the Easel/Unesco 
symposium of the operational remote sensing for sustainable development. eschede. the 
Netherlands , 11-14 May, pp.419-426 (in Persian). 
3-Berberian, m and King, G, C,P., 1981.Toward a pale geography and tectonic evolution of 

Iran, Geo survey. Iran, Report No., 52, P.502-557.  
4-Douaoui, A.,Walter, Ch.,Gaouar, A.,Hammoudi, S.,2001.Assesment of the topsoil 

structural degradation of the of the lower Cheliff Valley (Allgeria)-application of multivariate 
analysis.The conference of the working group on pedometrics (wo-pm)Ghent.19-21 
September. 
5-Fernandez- Buces, N., Siebe, C., Cram, S. J. L , Palacio., 2006. Mapping soil salinity using 

a combined spectral response index for bare soil and vegetation: A case study in for bare soil 
and vegetation study in the former lake Texcoco, Mexico. INI.J, Arid Environment, Vol 
65,P:644-667. 
6- Feiznia, S .,1997. Effective Of salt domes on natural resources, degradation and 
desertification, case study : Hablehrood river in Garmsar, Proceedings of the Conference of 
desertification, Kerman, Publication No. 1997, pp 185-192(in Persian).  
7- Feiznia, S., 2002. Geologic factors effective on desertification of Central basin, Publication 
No. 269, 65 pp, Forest and Range Research Institute (in Persian). 
8 - Gharachelo, S., 2007. Investigation of Geologic salinity index effective in land 

degradation using ETM+, satellite, MSc thesis, Faculty of Natural Resources, University of 
Tehran,185 pp (in Persian). 
9-Goossens.R, E.V.,1998. The use of remote sensing to map gypsoferouse soils in the Ismailia 
province (EGYPT) Geoderm.V, 84.4s4-56. 
10- Khalil Arjomandi, R., 1999. Investigation of soils salinity in Garmsar plain, MSc thesis, 

Faculty of Natural Resources, University of Tehran,165 pp (in Persian). 
11-Metternicht. g and Zink ,J,A.,1996.Spational discrimination of salt and sodium affected 

soil surface.INI.J.Remote sensing, Vol 2:125-135 
12-Metternicht, G., zinck,J,A , Alfred,N., 1996 . Modeling salinity and alkalinity classes for 

mapping salt. Affected topsoils in the semiarid valleys of coch Abamba (Bolivia), IIC Journal, 
vol .2. 
13-Naeechnouri, R., 2001. Possibility of separation of land type detection in Kashan region  

using TM satellite images, MSc thesis, Faculty of Natural Resources, Isfahan University of 
Technology,165pp. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

-(�                                  /��	&�� ��01 2��& ��3" 45�" �6��  7	��� �� �83� 
9��"... 

14-Nasir, M.K.,Rastoskuev, V.,Shalinaand, E.,Sato, Y.,2001.Mapping salt affected soil using 
remote sensing indicators. Proceeding in remote sensing and processing (CRISP). 
15- Rajabi Aleni, M.,2001. The role of geology in the desertification of mond river basin, MSc 
thesis, Faculty of Natural Resources, University of Tehran,165 pp (in Persian). 
16- Sarabian, L., 2002. Investigation of soil and water salinity in Alagol plain, MSc thesis, 
Faculty of Natural Resources, University of Tehran,165 pp (in Persian).  
17- SalehPour Jam,A., 2006. Investigation of effective geologic criteria on land degradation of 
geomorphologic units , MSc thesis, Faculty of Natural Resources University of Tehran,165 pp 
(in Persian). 
18- Shah Hosseini, A., 2006. Investigation of sediment yield in North and North easten 
Garmsar, MSc thesis, Islamic Azad University Central branch Tehran,180 pp (in Persian). 
19- Tahmasebi, A., 1998. Investigation of effective factors on study of soil and water salinity 
and desertification in the Eshtehard river basin, MSc thesis, Faculty of Natural Resources, 
University of Tehran,165 pp. (in Persian). 

 

 

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

537-527.pp. 2010 ,4. No, 62. Vol, Iranian Journal of Natural Resources, shed ManagementJournal of Range and Water            537 

 
 

 

 
Zonation of the Effective Geologic Salinity Index of Water and 
Land Degradation (Case Study: Hableh-Rood Drainage Basin) 

 
S. Gharachelo*1, S. Feiznia2, S.K. Alavipanah3   and Kh. Mirakhorlou4 

1 Academic member, Faculty of Desert Studiers, Semnan University, Semnan, I.R. Iran 
2 Professor, Faculty of Natural Resource, University of Tehran, Karaj, I.R. Iran  

3 Professor, Faculty of Geography, University of Tehran, Tehran, I.R. Iran  
4 Research Instructor, Forest and Range Research Institution, Tehran, I.R. Iran 

(Received: 10 March 2008, Accepted: 29 June 2009) 
 
Abstract 
Land degradation and desertification in arid and semi-arid regions occur due to natural factors and 

human influences such as overgrazing, improper landuse and exploitation of groundwater resource. 
Salinity criteria might be due to geological conditions of the area. Due to the litologic diversity and the 
presence of saline formations including diapers, Hablehrood Drainage Basin was chosen for studying 
the effect of geology on salinization of the area. The objective of this research is to study the salinity 
index with geologic origin which is effective in degradation of some parts of Hablehrood Drainage 
Basin. First, by overlaying slope, land use and geologic maps of the area, working unit map was 
prepared as homogenous map of the area. Then sampling was performed randomly and top soil at the 
depth of 0-10 cm was sampled in each working unit. Then, chemical analyses were performed on each 
sample in the laboratory. It resulted the salinity map of the area having six classes and the relationship 
between salinity and geologic formations and rocks was then determined. The results showed that the 
order of formation having salinity problem from high to low are as follow: Lower Red Formation, 
Upper Red Formation, Qom Formation and Kond Formation. 
 
Keywords: Salinity index, Geologic salinity, Water and land degradation, Hablehrood Drainage 
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