
��������	 ���
��� � 
������ ������ ���� �
� ��� �
�! �"#�$
%&�'�()* +
,-. �/0�1

������ ����	 :��/��/�������� ����� ����	�:��/��/���� 

�� �����	� �
 ��
�
� ��� ������� ������� ����� ���� GIS 
�������	� 
��
����� �

���� ����	 
����

����� �����

����� 
�����	 � �!" �# $%#��& �'�(�/���)���%�&�*+ ,�-./" �� 0#�"�."12%3 �4˚���	�()˚��

5 �6�7' 8�9��˚:��	��)˚:�" �;1<��%" �'� =� >�?�' @1A �" B1!C �A D3 >�1'
@�EFGH ��& �# �%I& J�;BK �%L�E& MN' D+&1" �O%"P��P J�; .D# ,&�%%*	 �E��# ��+ �1+5

BK ��& R&S%" 5 R&1/#K �#K FT  �� MN"KM�&� P& �'� U$3 �� �O%"P��P J�;M�H J��"K J�; J�;
MN;�G"M��# �# 5 M��V.E& J& P& J�%L�&S�ARCGIS  >DG��5S�& J�; ��1" D�WO" �� ��& DO�� 5 S%�

N���L F%E�	 DX6�W" .DG�� B1O+ �7!? �� >BK ��& R&S%" Y��.G%# D3 N��&� R�G� �7%E�	 J�;
B1O+ 5�E& M��.�& Z�V	& D�WO" �?�' .DO�� DG�� [�E& �# >MN' D%�	 JNO#�:� �!" P& N\��
�� �'� O��D>��& ���P �2%I )�/(�>���P DO�� �� N\�� ]/(]O�� �� N\��D>^E1." ��/�)

O�� �� N\��D5 F3 (�/�(�" �&�? ��& F3 �2%I DO�� �� N\�� ��%L .D�_ `%V2	 �# R&S%" J�;
a'1� >b�I >Jc161��1"1dc >Jc161.%6 >Jc165�N%;>e%' >���# ^%C" �� ���!�& $"&19 5 �;�%L

GISa%� DG�� >BK ��& `A�O" �O%#5� D# MNO�K �� �O%"P��P J�;DW�� fO%T��313 �D%�	 J&
N���L .g��.� D#$%6� D# MNO�K �� $%#��& �'� �!G�5�� @�7. & Y��.G%# D3 �&� R�G� MN"K �E�

B1O+ �7!? �� �O%"P��P BK 0#�O" N  P& a%# �'&��#��.�& N;&1I Z�V	& B�h 5 Z�'.
��� ! "�#$�% :DO�� >i�&N%!#1E >$%#��& �'� >��& JNO#ARC GIS.

1J�&5S�E F%<  M�jG�&� >�%�&�*+ M5�L ��%G�&� k.Email:amirahmadi1388@gmail.com. 

2J�&5S�E F%<  M�jG�&� >Jc161��1"1dc N'�& [�O'��3 k.Email:nasimmoaliahari@yahoo.com. 
3J�&5S�E F%<  M�jG�&� >Jc161��1"1dc N'�& �E�O'��3 k.Email:ahmaditayebe39@yahoo.com. 
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�O#i�&N%!#1E �� �!G�5�� 1<!�1� m��X	 D#�nWE �!G� �� �S��5�� P& �E& ,���9 

�29 D# D3 Y%"P�" J5� =H13 5 o�S# [�%�" �� �	5�V." J�;N;� .D#Y�& @17X" �1A
�" D3 Y%"P nWE Y%��� D# 5� Fd�? �3�  D# pqW\& >N'�# M&�7; ���& bN�& �&��# �# N�&1	

�" D.VL �1')	 J�;�A >5�S%���) :�).(�"�VL R&1	 D3 �X%�A �E& JNO�K�� �O%G�5��
P& 5 �W%C" ,&�A�/" P& �<� MN�N�M�A�/" J�;Y%"P S%"K�" �E�O' �t& �� �.G%# 5 >N'�#

�%6�X� �� 5 �O%"P��P RP�/" P& P�L 5 �V� >BK ,N"P&�� D%2/	 R1u7; ���!�& J�;
�" N�NG	 �O%"P��P R��X" P& v&�/.E& �1')>f�&5(���@K 5>R&��<7; 5 i7I���4w

>JN6�I���� .(D# ,�X��" v&�/.E&F�" P& �V� 5 BK Ml�5 Y%"P nWE �O%G�5�� $29 Y��	
 �E&)>��<7; 5 b13��)) :(:� .(�VE D3 �"�jO;MM��# �C	 �&N#K �" �&�? J�&��# >��%L

@��X." J�;5�%��VE MNOO3M%2/	 �t& �� �&N#K D�O%"P��P BK �" �%%*	 ��H� Y%"P 5 N���L
�" �!G��" x� �!G�5�� y�T�&�E 5 NO3 N;�)@K>R&��<7; 5 i7I���4.(a�&S�& 

�29 >�O%"P��P BK 0#�O" P& �'&��# R5S�&P5�Dz1  P& {1-/6& F%<C	 ,�#1E� �# D3 ���;
.��%�DD.G�� �� �.��#K F3 J�;MN' D.'���& ������ `79WE �!G�5�� D# �TO" N�& Y%"P n

D# �� 5�" Y%"P �"179 �!G� �	���9���L)Y%!  >��<7; 5 M�&P���� :�)(.�� MN�N� Y�&
�'� �|3&D# �1G3 J�;R&1/#K �%j7GH 5 N�N' ��& $%6��" MN;�G" �;=� P& D3 >�1' 
M��# >}�Aa%# J�&��#R&1/#K �O%"P��P BK 0#�O" �%��~ P& nWE Y.�� Y%��� D# �TO" �;

�#�.!�&D�WO" �!G�5�� ��T�& D# �TO" �j�� }�A P& 5 MN' R&��& `A�O" P& �I�# �� J&
,��!I 5 >MN���LY%"P �� F; 5 ��1<!" `A�O" �� F;&� ���+ 5 �6�" J�; �9&�P J�;
�E& MN' �TO" .N�N� D3 �����C" D27+ P&MM�&� �&�? �E��# ��1" R&��& �� &� �!G�5�� N�&

�"a;5l� D# R&1	J�; :P��& J��+��")����(m��' >R&��<7; 5 M�&P)����(5 ���z� >
R&��<7;)����(R&��<7; 5 `%�1	 >)����(���7� >5R&��<7; )����(R&��<7; 5 JNT" >

)���4(J�%"& >)���:(�.IN%# e6�A >)���� (5...�17� M��'& .,q� J�5�I D%6&��.O" ��
M�1	 YW# �� 5 R�T��#��K ���.!;13 J�;Y%"P D6�H �1hS# 5 Rq�E >a6�	 5 �&17; �.I�E

 
1- subcidence 



P& M��V.E& �# $%#��& �'� �6�7. & �!G�5�� `A�O" Y%%X	GIS ��

�'� R&1O9 �# �XV	�" J�+ $%#��&�Ll�5 P& D3 MN�SL J��� D#�-CO" �<�c161��" J�;
 �E& �&��1I�#)>R&��<7; 5 M�&PN7\����:��4 (�5N  � �!" �# �'� Y�&��� �&S; 

��.<; $\�  ���� P&D# R&��& S%I�" ��7'o�S# 5 N�K �'� Y��	$\�  S%/#K Dz1  S%I
M�?�" 1EF%� �� >B1h�" b�I 5 �Oh �O%"P��S#K 0#�O" Y.'&� �# D3 N'�# M�&17; �%I& R�?

�E& M�1# JP�5�G3 5 B�' BK Y%"�	 ��+ ��E�O" $C" 5 M�1# D+1	 ��1" .�'� Y�& ��
 D;� P& $�?4�5]�M�H �&NX	 D7%� 5 `%79 J�;M�H 5 >�5NC" `%79 S%� `%79 J�; ��
M�H �# D!���"D7%� �� �.E� J�;�Gj�& `%79M�1# ��7'N�& .BK 0#�O" P& �'&��# DT%.� �� 

�" y�T�& �5NC" N  �� �O%"P��P���L .D;� P& JP�5�G3 `�5� �#]�RK 0�	 D# 5 >NX# D# 
�# a�&S�& @�E P& �13�" M�VE P& �'&��# D�5�]�5 M�17� ��& D# �5�' MN' ��� 0�O" >

y5&N	@�E �A �%Xz5 Y�& ��&�C# �9�# JNX# J�;N���L �'� Y�& RN' �	 .D#D3 J�1A
 @�E ����]� @�E �� i�E 5 �'� y1E 5� �5N  ���)D#P& �.7!? N�5� @�.O3 �1�O"

 N���L yq9& �1O7" 5�%� ,�&P5 J1E P& �'� $3 >MN' ��T�& ��&)BK R�"P�E ��&SL
D�WO" >$%#��& J&���� :�.(�5� Y�& MN%G/# ,N' �'� Y�& �� &� �!G�5�� @�7. & N

D# �E&Y�& {1-I �G/�	N' �# �j�� �2"�9 S%� �O%G���' F3&�	 5 �%X7+ a�&S�& D3
D# MN�N� Y�&�" B�! N�K .UNX.!" 5 �'� �O%G�5�� `A�O" ���E�O' D�G;5l� Y�& ��

 �&N��� M��V.E& ��+ RK �# �t�" $"&19 Y%%X	 5 MNO�K �� �O%G�5�� ��I 5 BK 0#�O" P&
�E& MN' D.I&���.

����'	 ()�	 �
'*	 �+��,��-. /��0�	 

�'� �����	 � �!" �# $%#��&(�/���) ���%�&�*+ ,�-./" �� 0#�"�."12%3 #4˚���	#
()˚��5 �6�7' 8�9 #�˚:��	#�)˚:�D# >�?�' @1A R�%" �'� R&1O9 @�7' �� �;13

�#��K ,q� Z�' �� 5 R&��& �#�h �E& D.��L J�+ R�T�)$<'�.(�7!? �� �'� Y�&
 P& RK �+5�I M&� ��O	 5 D.GL �1-C" NO2# ,�9�V	�& ^E1	 5 ��&� �&�? $%#��& R�.E& ���%"

@�7' }�AM�? D��I�5� `��A P& 5 �'� �#�h�" 1EN'�# .Y%# �'� �23 ��V	�&�4���
���� Y%# �'� Y�& �� e%' R&S%" 5 �." ��	]�*." N\�� �E& �% .e%' N\�� Y��.73

�7!? &� D�WO"�"�#�� �'� ���%" J�; Y%# D3 ��%L��	(D# 5 M�1# N\�� }&�A& �7E
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�" M�5S�& RK e%' R&S%" �#�1' .�5N  �� D�WO" Y�& �� D�_�E ���# ^E1."(�]�2%" �." 5
Y%# RK �� MN' ��t DO%73 5 DO%G%# J�"�:�+�	����.��E D+�� �" �&�LN'�# .

1�2)�(1��()� /2( �+��,��-. /��0�	 

�'�D# $%#��& Y%"P R�7.I�E ��C6Y%"P N &5 P& �dS+ �.I�E�#�h P��6& �.I�E �
D# R�T��#��K�" ��7'N�K .D# YE1%2� 1OE1%" >YE1d& D# �1#�" J�;N�P�E J�5NC" ,�1\

D.��� �S�5�# �'� D%'�  ��RK �7!? Y��.G%# 5 N�& &�M�5� ,�#1E�D# J���	&13 ,�1\
D��L������#K >�7�N? J�;D��L��� J�;D���;13 >J& ,�#1E� >�&17; J�; �.��#K 5 R&1+

DO<�& �5�/" �"�/z �# ���;�(�MN��'1� �." �E& )>��<7; 5 ���I�#�#��]).(

5%) % (��	��

�&1":V.E& ��P �&1" P& �6�7. & i�&N%!#1E MN�N� DX6�W" ��+N' M��.

�BK P&�	 nWE 5 `79 R&S%" ��"K J��"K M�5� �� $%#��& �'� �O%"P��P J�;��������� 
D�WO" BK R�"P�E D# �1#�"$%#��& R�.E& J&.

��5� �� $%#��& =%.�1O%E M�j.!�& �E�O'&1; ��"K MJ��"K ��D6�E )�����	����.(



P& M��V.E& �# $%#��& �'� �6�7. & �!G�5�� `A�O" Y%%X	GIS �4

�[�%�" �# ��&�L1�1	 DG�� �:�������%�&�*+ R�"P�E �%' >n2!" J�;5�%� �>$%#��& J�;
&��.EK >�%� >J1%3 >Y%7�.

�Y%"P DG�� [�%�" �# �E�O'�:������Y%"P R�"P�E �%' >�1G3 �E�O' 5 $%#��& J�;
&��.EK.

�DG�� �&�& D# �1#�73�I 5 �;�%L a'1� J�;M$%#��& R�.E& �X%�A 0#�O" $3 .
�#��& J�&N��.E& D# �1#�" 0��O\ aO3&�� DG�� $%.

� D%�	 ��+kDG� fO%T��3 �5� P& S%�5S�& J�;)kriging ( ���L M��V.E&kRK �� D3 >N
M�&� D# �O%"P��P BK nWE J�; MN�5�� ,�1\ J�;XYZ w�k��L �&�k? M��V.kE& ��1"x5y

DCV\ ,�-./" MP&N�& ���� J& J�%L)M�H MN;�Gk" J�;J&(5z�k� �#�.!k�& nWkE ��kV	�&
 D# ��!� J�."1%!��.� �O�" nWE =�)���� nWE Y%j��%" �_17X" (�k" D.��L ��� �� �1k' .

D��A P& NX# @�E JNO# y�� �� ��� ��1" J�; �&S�&EXCELM�&� >^%C" ��&5 �;GIS �# 5 N'
J5� %L�&�? R�<" Y.I&N�& F;kM�H J� D# �; " J5�.k# �k�� ��1k" M�5NCkBK nWkE [�E&�
M�H R5�� =��."5S%� J�; ��L ,�1\ �#�� @�kE J&�k# $k%#��& �'� S%�5S�& DG�� >� J�k;
4)�])�))5�)" �� 5 D%�	 k^%CGIS DG�� Y�& `%V2	 �# DkO�� DGk�� >�; k#k�k�& JNO
BK D# $%#��& �'� �O%"P��P J�; N"K �E� .AHP }5�X" P& ��� F%7-	 R1O� Y��	 J�k%L

 �E& �-I�'NOH .[�"1	 &� Y� Y�&.@&.�.9�E(T.L.Saaty)D;� ��)�[�E& �# J�q%"
 ��� Dd&�& JP�� 5 MN%u%� $d�!" J&�# R�!�& S*" $%2C	)>�.9�E���� .(R�7; P& Dk� Dk�1L

 " �# �%O�	 Y�& y��k�F%7-	 �6�!" >N�K D2!k2E �k� $%�Gk	 `��A P& J�%L $k  ek	&�"
"k��1' .E P& D�k�k" $%�G	 nWE Dk%# �kI�� �k; @5& nWkE w�1k'kR�k�k}Nk; MNOO

F%7-	 & MN��%L�E.� Y�& �� D3.; a;5lkk#��& �k'� P& �A�k�� Y%k%X	 5 �E��# >}Nk$%
�" �P BK �'&��# �t& �# D3 N'�#k�k" D+&1" RK �# MNO�K �� 5 MN' �!G�5�� ��H� �O%"P� N�1k' .

R�%# S%� �I�� �; �IK nWE DO�SL �NOO� �" �#�?� �j�N7; �# D� �E& ���; D!���" 5 NOO�
�" � S%� F%7-	 }N; 5 N�1'DO�SL Y�& ��!� �%7;& Y%%X	 ����� �D# �; RP5 ,�1k\ J�k;

 " J�N9k�N'�# ." nWEkF�" D� �I�� Y�& ���% " RK nWE Y��	k�k'�#kR�Gk� wN MNkO;�
 RK [�E& �# D� �E& J�;��%X" DO�SL �; �" D!���" e%?� J�; �k" nWkE Yk�& >N�1' Nk�&1	
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�1' $%�G	 D�_ Y�NOH P& �1I .NO�K��AHP" yS2.!" DkO�SL Y%�%+5P ,�!��� 5 M�1k# �k;
 �" ,�1\ ,�!���" @5N+ �� Dd&�& [�E& �# S%� ,�!���" Y�&��%L .�I�'DTOE �� �; J�k; 

F%7-	 $"�k' ek%	�.�# a;5lk� Yk�& �� J�k%L :>Jc1k61.%6 >Jc165�Nk%; �I�k' �kV;
 a'1� >b�I >Jc161��1"1dc Y%"P >�;�%L D# ���!�& $"&19 5 �E�O' nWkE $"&19 R&1O9�

MN' D.��L ��� �� E $"&19 5 N�&knW()�I�'��P�;(�I�' &� D;&�#K R1H ���; �2\& J�; 
fOE w�9�� 5b�kI >�G��E�� 5 �73&�	 @�<'& w���GVG	K 5 ��1L�L� >�#1E� J�; J�k;

 F3 5 `%79 M�H >0	�" 5 $jO+ >JP�5�G3 �z&�& >`79 �k" $"�' &� J��' 0��O\ 5 �; N�1k'.
RP5 ,�%279 ��+�;� $"&19 P& y&N3 �; RP5 >D�WO" P& ��&N%" N��P�# P& NX# �;�1.3�� �t�"

 �5� [�kE& �k# �k��K �k%7;& D+�� D# D+1	 �# &� $%#��& �'� �� Y%"P �!G�5�� �#AHP 
N���L Y%%X	 .�I�' P& =� �; ��165& Y%%X	 P& i� nWE J�;�5(N' y�T�& ��P $ &�" w.

��.%6 7��+�
	:P5 >D2 �" Y�& ��R�I�' �V+ �V+ D# �;��" ,�1\ �; 5 ��k%L
 �" �&�? D!���" ��1" 5� D# 5�N��%L .D!���" i��	�k" �k� �� �k+5P J�;K*K)��1k" ��

 �" @�|"�*�(�" ��t�1' .D# �+5P D!���" �P�& ,�1\ Dk# ��!k� �WkE �-kO9 J�&�kL
 �" ,�1\ R1.E �-O9 �P�& J&�# 5 ��%L [�%�" =� P& �_17X" S%� J�&�LD2\�� P& J&��	�

�" M��V.E&�1' .R�G� N'�# �.G%# MN' M�&� �P�& �&N�" DH �; NkO;�M�k%C+�& 5 �k%7;& 
�E& ��1.E �-O9 D# J�WE �-O9 �.G%# .D#�P�& Dk3 J�1A�Fk�" �q"�k3 �j��k%# 5 �k	

 �P�&��E& R�!<� �%7;& 5 �%C+�& �j��%#)@5N+�.(D!k���" i��	�k" D.�6& J&AHP 
	�k" �� [1k�X" i��)Reciprocal matri(�kE& .D!k���" �P�& �kL& �kOX� �-kO9 J&
 J�WEa��1.E �-O9 D# ��!�b>@��X"�D!���" �P�& >N'�# J�WkE �-O9 J&b��!k�

 ��1.E �-O9 D#a�#&�#�÷��1# N;&1I)>y�3���� :��.(M��7' @5N+�&� �1kz1" �k.�#
�" R�G�N;� .

8"6%�*+9# �� ��(��:i� M��7' @5N+ �� D� i��	�" $%�G	 P& �N��# MN' Dd&�& 
�I�' ��!� RP5F%7-	 �;Y�& J&�# �1' J�%L��7' @5N+ J�;�WE ��P5 Y%j��%" ���M

�N���L D�E�C" :��7' @5N+ ��M��I�' nWE D# �1#�" J�;��I�' NO��" J�;
 nWE���7' @5N+ `#�W" �I�' �; ��!� RP5 5 MN' D�E�C" M�D#N"K �E� .@5N+ �

�" y1E nWE i��	�" D# �1#�" �# &� �%t�	 R&S%" 5 M�1# J�5&� i��	�" =� D3 N'�#



P& M��V.E& �# $%#��& �'� �6�7. & �!G�5�� `A�O" Y%%X	GIS �)
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