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 @h7 ��)V(� �! ���?H &' �/7@  �6,�8($� �2 ]�N2 ,J�7 Q�A7 � }2�{ -/�. �   

2�{� }J�7 �1�A7   ��7 �A?J �� �$ &M5�! ���7 ��c��$.  &��S��7 @?H   T/?	 @?H

–@?H 3$ X�8?*7 �6,�8($� �2 &' �($ &M5�! �� Q�)� ,J�7 � }2�{ � @v�� �L �� 

�/'  �6,! ���  /��! �$ &E��-/(�   ��$� �/.  &  �6,H $� "$/. �($ &8?? .$�@?H D   3$ �6

Gv$ @?H �� ���*	 �� N� �,! � ���')�� _���2} Pq|V:&49v ���A7 �J��  .(Gv$ @?H� 

$��($ T/?	 @?H &M5�! D .*��M	 Q/+ �2 @?H D�$� kj T/?	 ��7 Q�A7 �� �8!/G�' 

��$� �$�J .!/AC �� �� "# jW�($ �2 �E "# ��'   3�( ��/2 &.��  .$ �/. � �2 @?H D

	$ &2 &./�2 &h���6��3�( D,�6��3�(   Q�A7 �� �S( ,! X"# -/�. �� �?( � �� ��$/	 

�( ���'�! @!�C X@!$/C ���:,��  ��	��� �� ��hGAC ����!3 �&2 &M5�! �� D � �g

RS2  �6,2/�. ��7�2 "# .  

 @h7 i�($ �2)q ([/1/��/!/\[ &�M� "# �� &', T/?	 �7� X�($ ��7 &\$�$ &M5�! � a

 �7���&A�2# &K/L �2 -/�. ��. 3$ ���	   ��/2 &8?2�! �$ N���$� ��*	�$ & .$� 3$ �7� D

[/1/��/!/\[ �Z��h� �A'$�	 �7� a�7/� ��.   ���	$/' �� � >�2/(� 3$ ��� 3$ &' �($ �

��/' &2 y�+ a  �6,&�	   Y�9	�$ ='   �6,� y�+ 3$   ��/(�� ��2# &K/L &2 �0�! �$ N� &

�8�!�! ����H  .�� �/' i�A	 @4! ���J�7 @?H �/.  �( �7� &2 &�}2�{� T/?	 

$ BC�2�!����1 ��c�&2 ��7 &M5�! �� ��% �/+, �(�b�2 �� >�2/(� ��.   ��� &' 



 

 

 

 

	 &)1�5!F����� �2 ���!3��3 -# U5( >���(/� ��: &)GJ &M5�! �� �?�� �� ...  �  |P  

  

��   @?H��&2 "# �(� DH��/% @?H @4! @!�' �/+��($ &8%�( ��h7# $�  .2�R �	

�6�8( �,   ���' �� &M5�! � � �,A6 �@?H D  $ �6��7 ��c���$ .� �  @4! ��,-#  �6, 

45(�&��%� �     &2 X�7� &2 �61�����H�� R6�' @�7 � 3$ ��7 @AL �$/! &M5�! x

$ �� �(�b�2�&	 �A?J D���$ BC�2   ��7 D�&�h�$ � �S! ��c  �6,�N2��2 � �� @h7 

&2 X�($ ��7 =6 ���'��   ���8?H ��)2$�/+,%�2 &' �"# 3$  �' =6 �7� `($ $ �	 �6� ��

��$ ��7 .%�2   T/?	 "�8(��7��6�8( � 3$ ,)A.�� �� &GA. 3$ &M5�! ��7 TN�"�.�! � X

��J � �� �/{$�! &)GJ   &�	,A6 �&�h�$ � �S! D  ���	$/' "$� � >�2/(�   �6,$ � ��c

��7��$.  

  
   نقشه ژئومورفولوژي منطقه قلعه در تسوج)3(شكل 

�7�  �6,( �2e�� �!3 @!�7 N�D  �6,*?� ��8&��%� � � �c! �$/A6    � �� &' �($ �6, 

&2 X&�M�&��H��� >�/v  �6,8��2# �7�L �� "$/. �&��%� � &  8�. �2 �6�1�A7 � }2/�. �   

J�7 Q�A7� }2�{ -/�. �� �! ����/7 .D�!3  �6,�/7  �� 2�{ �A?J� ��8?H &M5�! 

���' $��� ,���3�\�. �	 X��$�� &� �A?J  N� �	 �7� ,N��! ,�6 �Gv$ &81�9(# �$� ����

��7 �������$ .�� �!$ �A?J &2 �J�7 ,�6 D�$ b�2 ,��02# x��K   x(��! ���63 @�1�

��$�� �/.  ��)K  .  
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��?�$ @!$/C &GA. 3$�	 &M5�! _����1 �2 &' F:�>��J �/.  X&87$�H �  �6, �� ��)8! 

N'�! �A?J, � �2   T/?	 �7� ,&�h�$ � �S!   ���2#   �6  �6,. �� -# &' �($ �

�$�)	,$ 3$ �>��J D  ��7 a�% �6��$ .$ �/. �>��J D  �6,�   a�% �&A! a�%� ��$/	

�6�7,2 �7$��2 �2 � � �-# &  �6,3 �!3����&2 &M5�! ��  �RS2 �� �g  �6,N'�! , "# 

2 ��7 _�c�$ >�)1�5! i�($ �2 &' �7�2�R�	�! D�3 -# U5( ��$ "$N�!3����!   � "$N

�?�� ��!3 �$ �� =6 D��($ ��/2 RS2 D.  

  ها و بحث يافته

l	����h! >$�� d��!3 �$ U5( ��8?��&M5�!   
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$�2,0�/0E &)1�5! �3 �� -# �'�L �!3��9! >�Ce+$ x?'   D�� �� ��/! �� �0

b�&  �6,&�M� X�$�2#   �6,$ U5( �2�8?�) ���8! N�a (�	��7 & .$ ���$�2 XR6 g� D,&2  

&�M� "�� # �(�  �6,$ �� N�+ N� PP ���98($ �2 XT/?	 �� &)GJ &M5�! �� �/./! ��!# Q�( 

��$� 3$  �6, q~��6��! ��E &MGL  $,! � �   �"��2��4! �� �_�� ` �$N�$GisArc 

&�M�  �6,$ �� N��	 &�b�( N���H &��   ��@h7 �  �6, k�	  s���7 &\$�$  .  



 

 

 

 

	 &)1�5!F����� �2 ���!3��3 -# U5( >���(/� ��: &)GJ &M5�! �� �?�� �� ...  �  |q  

  

$ i�($ �2�&�M� D  G' �� �6�Q�( &  3$ �6Pq|~ �	 Pqr~2/�. RS2 �   >�7 �2 &M5�! 

�)K  �6,	 �98! �$ U5( �2�8?�b�2 ���($ &87$�  .&�!$� RS2 ��  ��6/'   �6�&  &2 �61�� @

����D �' ��( "�/2 �	)��9L ]/1 i�($ �2, "�!3�( `(/	 ��7 &\$�$ &M5�! -# $, (

� U5(��8! N,�� ��D�($ ��/2 �	 .$ �2�+ -# U5( �/.  D� PP &)1�5! ��/! Q�( 

	���(/��&2 $� � �/%��($ �� .$ U5( ^AC� Q�( 3�2�8?Pq|~ �	 Pqr~ R6�' � &2   &8��

�� ��AC$��D�	,!3 U5( 3$ �(� D��($ �� .! ��6��!� Q�( �� &' �/7Pq|~ ��'$�L  

S2 �� -# Y�9	�$R  �6,2/�. � ^AC �	 &M5�! P~�8! ,!3 U5( 3$ � �A( &2 &' ��/2 D

RS2  R�2 ,�8! N�� U5( ^AC -�{   ��7   �1�A7 ,�6 &2   ��7 �	s~�! =6 �8! �(�. 

+ �!$�1�( ���A8! "�,	���(/� �� �� Y�9	�$ ��'$�L   &87$� N��8! N,!3 U5( 3$ � DV~}PW 

2 =6 Y�9	�$ @J$�L   �8!� DjW}|W8! l8! ���($ ��/2 � .=�!�	��� D� �� &./	 @2�J ��

&�M�   Q�(  � �+ -# U5( &./	 @2�J ��$ XN�� N�$ ,�6r~   |r�! Q�( D�$ �� &' �7�2  �6 

RS2 �� -# U5(  �6,2/�. � 3$ &M5�! P~ Q�( �� �8! Pq|~ &2 qW Q�( �� �8! |r   q~ 

 Q�( �� �8!Pqr~ R6�' ��($ &8�� .&2� >��*C�+ �0� P~ � �L �� Q�( VW R6�' �8! 

��($ &8�� .��! 3$  �6, Q�( Q $ Pq|~��! �	   �6,�%# Pqr~2 -# U5( ^AC �R 3$   ��7 �	

q~��!��! �� �8! Pq|~ &2 W/kV �%# ��! �� �8! ��)���7 ��/ Pqr~(� ��($ �� .  
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$����2 >�7 &Gf?! D�$��2,-# 3$   �6,3 �!3�����l	 _�C   �-# x(��! &  �6, $� �/'�! 

! "�����6� .� y�+ 3$�&��� ��8?H �2 �0 $,$ U5( R6�' �2 &' �2�8?� ��8?6 &.$/! 

�($ ��7 �� N�$ .$�$N�$ D�2 R�RRS2 �A( &2 �	  �6,2�{ �J�7   �! &M5�! ��7�2 .  
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(��2 �2�&�M�   �6,!3 �D(��7�=6   �E�]/1 D  �6,��9L , -# "�!3�( 3$ ��7 �%$ 

&M5�! $,&�/A� &' "�8($  $,@h7 �� "# 3$ ) j(�� �GC ���7 &\$�$ �� -# ^AC U5( "�/2 D

�� ��1�A7 &A�b �/.  &M5�! �&  �6,{ ��� O/5( �� �/9� @2�J����	 D, �A?J &2 �*?� 

N'�!,2/�.   ��($ �7�  .$ �� �8?2 ��(� �� �� �4! DP~W�	 PV~�8! ,!3 ^AC � D

��7 ���8?H��$ .$�2��2�3 ^AC �/.  D�=6   �8?2 ��( ���E�J�7 @?H �/.  D�  d2�{� 

@?H   T/?	  �6,��)8! ,$ BC�2 &' �D2$�H   �(�/6 ��c  �6,�� ��)8! 1�A7 �A?J � 

! X��7 �7��G!�C ��$/	 �$�2 ,�� ���7�2 -# U5( ��/2 D .��+ 3$�2/�. �A?J �� �   

J�7 -/�.�3 &M5�! �b ��8��2# &��. �b X��3 ��   $�!/G0�' &�b "# �� �� � >�2/(� &

!� � �L �!�SK �*�(/P~~1$ � PW~ �8! )N!�J "��! @!�7 ( �($ &8��H �$�J) @h7V  .(

b "��!�& $,( "# &2 &' �($ �*+ "�A�)�! &89H �!3 ��   �/7�D(��7�&2  "$/�C� a



 

 

 

 

	 &)1�5!F����� �2 ���!3��3 -# U5( >���(/� ��: &)GJ &M5�! �� �?�� �� ...  �  |W  

  

b����� �/9� &���)! ��! d��/7 ��E �' ��( &'  �6,2/�. �A?J �h�	 $� �7� � @

!��6� .]/1 &2 &./	 �2  �6,��9L ,$ �� �' ��( ^AC �2 �A?J D� Dq| �	 W~ ��/2 �8! 

1�A7 �A( &2 &8�� &8�� &'�J�7   �� ! �2 �7�! �� N�$ "# "$N��/7 .$ &2�1� D�� @� N

$ U5(�2�8?�-#   $ �� �6�1�A7 �A?J 3$ �	b�2 �A?J D��($ "#   .  

  
  )منطقه قلعه مراغوش(اي شهرستان تسوج   لوگ حفاري مربوط به چاه مشاهده)7 (شكل

&�����2,l	 �������,� O/5( ��8! N,  

G4	 _�c�$ �2� � �2 &7/% @,��$�   �6, �&8%� $,� O/5( ��8! N, � �H &( X&M5�! �� -# 

$�2,&��� ��2,l	 �������,� O/5( ��8! N,S�	 x(��! � @h7 �� &' �7 ��$� �)|( 

��H &\$�$�� . �Hg�  �6,h9	 &2 � �H �6 �! ��� # &!$�$ �� a��/7 .  
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  بندي تغيير پذيري سطوح پيزومتري محدوده مورد مطالعه پهنه)8(شكل 

 �Hg�  �6,Q $ � �H   

$ �J�7 Q�A7 @L$/( � �H D��� �! �$ &E��!�2 �� $� &�H��� .��AC RS2 $,$ 3$ � &M5�! D

&��� 3$  �6,hA� ��7�     �6,8��2# �7/� ��($ ��7 �� .&21��  @�Hg�8��2# �   &M5�! 

&2��9( �/.  "# ;*	  �6,3 �!3����2 _��! ��)8! �R�	����2 D� ,-# 3$   �6,3 �!3���� $� 

&2$ �� ��E   >��J >�/v�&87$� RS2 D��$ .&2�/+,Gv$ N'�A	 &'�>��J    RS2 �� �6

J�7�$ �! ��6��! �� �4! D��/7 .$ U5(�2�8?�+ � PP��!# �� � Q�( , &)1�5! ��/! 

$ ����l	 �/.  �2 RS2 D�&h*7 x(��! &  �6,6 ��$�H ����)K   >�7 �2   �6, �� > �98! 

�($ ��/2 "�(/� . &2 RS2 D�$ �� -# U5( ^AC D��	b�2V~}|�! D�!3 U5( 3$ �8!  �(�.  

 �Hg�  �6,_ � � �H   

$ �� ;J$  &M5�! =ZC$ RS2 � � �H D) @h7| (!3 �Z� 3$�D(��7��7� `(/	   �6, 

8��2#�!3   �D  �6,3� ��' ,7/� ��($ ��7 �� .2�R�/h?! ^+��! �	� "�8(��7 &GA. 3$ 

�6�8( �   T/?	,� �7 TN����J X"�.�!$ �� �/{$�! &)GJ X&�	��($ ��7 ;J$  � �H D .

=�!�	�  D�Hg�$ �3 �)(  � �H D�!3 ���D  �6,3� ��' ,&2 &' �($ 1��)J/! @� �7� �

�(,	   &M5�! d�$ � �S! ��)d&�h  �l	 BC�2 &' �6�( x(��! &d��9  �6,3 -# �!3���� 



 

 

 

 

	 &)1�5!F����� �2 ���!3��3 -# U5( >���(/� ��: &)GJ &M5�! �� �?�� �� ...  �  |j  

  

!�3� ��' X�/7,� �2 N�R�	�� $� ��8?H D�($�$ .6 &h*7��$�H ���&2 &M5�!  ��AC �/+

&6$�2# `(/	  �6,Gv$ ��($ ��7 ��$� R7/�  .$ �� -# U5( ^AC� &2 �*?� RS2 D

 &2   &87$� R6�' Q $ RS2W~}V~�8! ,!3 U5( 3$ �(� D��($ �� .  

 �Hg�  �6,_/( � �H   

&21���$�J @H��,$ �)J/!   &�!$� �� � �H D��� �,6/'�7�� &' � 3$ 1�)���  �6,!3 � D

 RS2 D�$ X�($ ��/2 �8%�()�A?J  T/?	 �7� ��7   Q�A7 3$ ���6 (D�!3 Y/�	 3$�(��7 

� �H   ��/2 �$��/%�2  �6,9G8S! ��6�L$  3$ ,1 �[/1/8,� "# �� �! ����/7 .=�!�	� D

 �Hg�$ �H�$�J X&M5�! D��,Gv$ @?H �$�$� &' �($ &M5�! �� T/?	 , Q�A7 �� � 

J�7�. X2�{ -/���($  .@?H �/.   �6,�L$  "�7 &8?h7 BC�2 &M5�! �� ��)8!   �6, 

!3��($ ��7 D . @h7 �� &h���E)q (��! ���$ �� ��/7��� RS2 D���  �6,[/1/��/! , 

�$ $���! &GA. "# 3$ �($ ��6��! @2�J �&�	 �/.  &2 "$/	  �6,�$  X��/(�� ��N  �6, X��)8! 

i$�	  �6,&��%� �  $,�   &��H��  ��' ���7$ �6 .�h�  3$ �Hg�  �6,&2�I4�! 7 &M5�! ���� x

3�2 &2 &' �($ "# ��� 3$ RW~! =6 �v�� ��(� .3 -# U5(�!3 ����� �$ �� N� &2 RS2 D

����D�	�(� �/% �L D� &2 &' ��|~}jW' ��8!/G,!3 U5( �! D��(�.  

  گيرينتيجه

Gv$ y�6�M4	 �(��2 �K�L ^�!3 �?�� �� �C   D�($ T/?	 �� &)GJ &M5�! �� "# @G .

��H �e	 $�1�� � 3$ ���98($ �2 �	 �  �6,��!# x(��! ,���2 �2   H��,&�M� 3$      �6

��$�  �6,(��2 &2 �/./! ��� ��/7 &8%$��� �/'�! �� .(��2�&�M�   "��� �6 ��$ ���6�

��	�c�$ U5( �2�8?� Q�( 3$ Pq|~ �	 Pqr~! �&2 X�7�2 �+  �g�� ! &' �%# Q�(  � "$N

&2 =6 R6�'�/AC >�/v,) $ U5( ^AC�2�8?� (M�$ >�/v &2 =6�) ��h! ��8?H� (

�($ ��/2 3�4! .2�R�	� Q $ � �H �� �4! �� R6�' ��8?H D��)�2/�. RS2 � &M5�! 

�($ ��/2 .$����2 >�7 &Gf?! D�$��2,-# 3$   �6,3 �!3�����l	 _�C   �-# x(��! &  �6, 

2 �� �/'�!RS  �6, �! "��� $� ��7 ����6� .&21��$N�$   -# U5( R6�' @�   @G% R
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&2 w�% ���2 Xw�% T����	��/AC �!�SK   =cL R6�' BC�2   ��7 ����� z, 

b�&  �6,!3 �8� ��   D�!3 �?�� &c�%�2 �� D��A?J 3$  �6, &M5�! )�8( � &GA. 3$, 

�/{$�! &)GJ(��H�! �/% &' ���1� ��$/	�G� �2 �� �����!3 ���)2$ �� D,���8?H    �	

&).��!#��7�2 &M5�! �� �	N .!3 �?�� ���! D�$ BC�2 ��$/	�% �� >$��?% ��c�"�2�  X�6

�$� ]�N2  @� X�6  (# X�6�!/AC D'�!$ &2 x�3   ���2�,"�A8%�(   �6,��7 =�! ,�/7  .

7�� >$�5% �/.  &2 &./	�2�$ 3$ ��� D�2 �7$��2 Q�8�' X��� ��-# &  �6,3 �!3���� _�C   

��E �$�L$  �6,�. �H/G. X���,2 ��' 3$ � ��3� ��' >b/I4! &,� �2 �2# 3�� X"$ $�� 
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