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

�� ���� $/� �� (0�1 (.��2� 3�4��� 1 	"� �,�� �.5��(.� $���� %�� �� 6��	78 
�# ���	� 	9�� %�� �� 1 .��

� �:��)� *�;���� ���� ���;� �����	�� 
�# <2��� �7�=� �>��? ���@� .��� ��&#� 
���� 1 �,�-  (.=��

) ���	��1997F��G�� �� �! ��� (�	! H��I: (��8��� 
�#  (.� K1 L4/ �:��)� 
� �� �! .��	: MG"� ��

(�N 
�# (.��2� � %�� -(.��2� �OP� ..�.� 	#�> �#	�� 
�# �� ��	K ������� ���� ��K1 �=7�.�	�:  	Q�� �!

F���� F��G�� �� �:��)� $/�  F��� 1 �����	�� � ���! 3I�- %�� ����� (�1� �� ����! 	9� �74� �� .�;�� 	���

 ���;� (.��2� 
��������1 ��� ��2�R  ���;� I�� F��G�� �� (.��2� F�	! S��8 �', T�2 F��� �U;� F�&# ��

V'� �� ��� .��� .#��8 ��2�R *��K ����� %�	- F��� �� �,�-1 3	��! ��#.��&;� %/� 1 $/� *=� ����  �� 
	�:�O,

�;���!� �� F� ��"��� 1 �=7� 1 �����	�� � $���� *8�� �� 6��	78 ���� W������ V 	XY�) �T.4�1389 ���� .(

%�	!1�.�# ��)� 
��&�� ���� �O&,�� ��O�G�F��-�! ��#F���� ��)� 	�P 
�#
��&�� *���+ ��)� 
�# 1 ��

	�/) .���� \4� �����	�� � �:��)� �� �#.�]O!�������1 �1999(.  ���;� �:��)� �� �� �����	�� � 
��;!��

 ��� ��2�R 
.���	/ 1 ���I#	��� (��� M�G"- �:��)� ����� �OP� 1 ^�U�	4- F��G�� �:��)� $/� �! ���

H1� �� ��� .��� %�&�	�P���� _R��� ������� ������	�� � �:��)� �� 
	�:�O, 
�	� ����� 
�# 	���

��� F��G��  �F����&# 1 ���.8)1385.( ���� T�'�� ��� %��;G�� 
	���  �#� 	8�1� �� �����	�� 
�#1960  ��

���1) .��	: �5��� � �:��)� (����� ��."# �', �;��	/2 6�1����� 13 �1994 .(����  
	���	9���  1� �� T�'��

���� <��Y(0�1 
	��� ���� 1V�;4- �-�W 
	��� ������ .��� ���� �(0�1 
	���� 
	���  �����	�� 
�#

�� �U;� (.��2� ��1 e�8 
 (.��2� �� �#1	: �� 1 �#V# �N�% ��)�f/ ������� ���� ���;�� 
�#��/	:��	K 1  ��

�U��=����� gO�G� 
�I,� �� F� h�U-�� 1 (.��2� <��Y�i8 F� 
 �-�W 
	���	9�.� �� ��	Kj�:�����) �	�:4 �

2000	����� k5  F����&# 12005���� .( 1 ���@�)1�.�# <��Y�i8 �L�=� �-�W <��Y�i8 ��-�W 
	���

@1�.�# ��47�� ���@�)�5�� <��Y �:0�1 �� �.,�� ��	K ���	� ���� (.��2� 
�# �F����&# 1 	�����) �	�:2005 .(

����� 
	����iG"� �����	�� 
�# .��� *=� �� �� �:��)� 3�&�?� 
�	� �U;� �i8�� 1 �;�� _O7� 
�

���� ��O��K ���� <1���� �:��)� 	78 �� 
	����� ��R ��� %�&� �! 
�47�� 
�	9��� (�� �� �:��)� *�;����-

 $U�� ��U� *�)� �� ��� �	�Q� ��	K 
	-2�� 
(��)� (.��! 	Q����) �	�Q� ��	K �:��)� 	78 l	f� �� �m7� ��6  1

 �F����&#2006���� .((	�� 
	��� �����	�� � 
�#�� ��R �U-� ���� �� �� �O! �O�O=- 1 
���� ����Y�- �#�

                                                      

1-Fetter 

2- Vrba 

3- Zaporozec 

4- Dassaargues 

5- Babiker  

6- Stiger 
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 �U�!	- H1� 1�� V�;4-���) ��� �F����&# 1 V���1386�U-� H1� .(���� ����Y�- �#� �� (	�� �-�W 
	��� 	�

j��� �,�� .�� %���� 1 L���� �2�� 
�4UR .���� 
�� (������ ���	�.� <�&�&i- �', �� o���� 1 .�! �� .���

V'� 	-�% H1��U-� 
�#�� �#� �� F��- ��:1 	���/)2 �1987
� �(
1
�3 <1	p&��� F�1)4  �F����&# 11993 �(

	)�) �������5  �F����&# 11987������) ������ �(6 �1994\���� �(7 �)��)8 1�� 19 �1999j� �(
�10 1	�U��)11 �

2000H1� .�	! (���� ( ������ 1 ������� 	�9� ���#�� ��9�� ���� q�� %�� ��������� (������ 
	������ 

�I��#)12 �F����&# 1 2007\#10� .(���� (����� 
���� 
�#
	���  �! ��� ��/	: <��Y�O&,��  ������� �'��

������2 _��O- �� �� ������� H1� �� �	Q�"# ��� �����	�� � 
	������� M8�� �U��=� 1 �# 
	���

���� �� ��?�� �� �� ��� %�� ������� 3.�  �.� V�;4- ���� 1 L���� �V! 
	���18  .Y������ (�1.=�-

 �V! 
	���2/50  1 L���� (�1.=� .Y��8/31 ���� (�1.=� ���/	: ��	K ���� 
	���  ��!	'� ����)1388 .(

���� ������� �� *Y�? o���� F���! ��� F��G�� 
	���F�"� (.�#� ���� ������� �� ������� 3.� 
���! 
	���

 F��G���� F���+ �	�.� �� ����� ���	�.� ��I�� ��� ���! � �f)�7� %�� �� %��s&# 1 ��� �����	�� 
�#

.� MG"�  ��� ��	P ��, 1 
I!	� \G�F���! ���� �����	�� � $���� F.� (��)� 
�	� �� 
	�"�� *�;���� 

 �.�1��	��)1393���� ������� .(3.� �� (������ �� 	�t� ��� F��G�� 
	���j� ������� �������� 
�#
�  F�"�

�! ��� ������� 3.���� ��9�� %�� 
�	� 3.� %�	�'� 
��1�"!  �F����&# 1 �/1	f�)1391 �� �4�4=- �� .(

���� ������� ��9�� �� ��)���� ��,�� �����	�� � 
	��� 3.�������� 
�#، ��p�� ���: �������١٣ 
� 1
1-

3.� ��� F�"� \#10� o���� �.��	! (������ 
�������� 
�# � ������ 1 	��� �� �U;� 
	�'� o���3.� �# 

���� ���	� ..����� � 
	���	�� 
�#���� (�1.=� �� �47�� 	�"�� �! ��� F�"� F��� ��, �� �����  
	���

 ��	K L����) ����3�-<�����14  �F����&# 12010.( ���� �������  
	���� �# %�N �� �O?�� _R��� �����	�� 


 �'�- �! ��� F�"�5  �� �f)�7� (�1.=� �� .Y������ 
	��� ���� ��	K .�.� �	��!)15 �2008 3�&� �� �"#10� �� .(

3.� �� (������ �� ���- j� 1 ������ �������� 
�#���� 
�3.� %�� F��� �� 1 .� ���	� �47�� 
	���  
�#

���� j� 3.� �
	���� 
����� h�4� %��f- �� 
	�'� o��� 	���� �#���� �� �����	�� 
  �F����&# 1 �I��#)

                                                      
1- GOD 
2- Foster 
3- AVI 
4- Van Stemproot 
5- Aller 
6- Civita 
7- IRISH 
8- Daly 
9- Drew 
10- SI 
11- Ribero 
12- Hamza 
13- EPIK 
14- Al-Adamat 
15- Kabera 
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�# ��	P F�u����W� F���� �� 
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2�� *�;���� �� I�8

����� ��� 
��1�"! �I�8 *Y�? 6�8 ��,1 1 ��P �����	�� � $���� ��,1 �� �,�- �� ��� �Y�8 _�1� �� �

 
��1�"! T�&� 1 ��! �� (������ ���� �����8	���\ .?��  3�&�?��:��)� � �# .���� ��,1 �����	�� 
�� ��% 1� 

�� 	9� �� 
�1	v 2�� �:��)� 
1	�� �� .f�;� _R��� %��f- 1 �����	�� � $���� �:��)� *�;���� ���	�..��  

  

���� �� .�� ���  


�%�_� ��@� 
&_=�  

�?�;� �� ������ ��� �-�f)�7� (�1.=� 124 ����: ���8�1� I�	�� �v�? �� $�	�	���O�! I, �! ���� ��	K 
�N

 1 ���1�� �N���� �� 3�&� w	R �� �-�f)�7� (�1.=� I�	�� �v�? .��� ���1�� �N���� I�	�� �v�? �+�&u�	��

�&"N	� ���8�1�� 	P �&� �� �
�N o�2�� 1 
�N�1.����� 
�# �v�? �� x	� �&� �� �x�	+ ��"! � I�	��

�� �1.=� �W ���8�1� I�	�� �v�? �� ��, w	R �� 1 
�N ����'� ���8�1�) *�� .���1 ���� �47�� ��fK�� (

�� F�"� �� �f)�7�  ���1�� (��, 3�&� �&;K �� �-�f)�7� �47�� �R�U-�� 	�;� ..#�–  �K	� �&;K �� �������

 (.4� (��, (�1.=�–  	'"��	�� (��, (�1.=� ��, �� 1 ������–  	��� F���� �� �47�� %�� �� ��	��� ������

 ������ ��� L���� q��-�� .��� (�	!1450 �� F� ��� 1 (��� ���� m7� �� 	��  (�1.=� .��� x	� w	R

 ����#�� <.����� 
��� *K�.? �! ��� ����;#�! �	� 
��# 1 � 
���� ������ �-�f)�7�9 - ������ �,� 1 ��	:

 ����#�� <.� ����� 
��� 	y!�.?37 ����� �,�� (�� .��� ��	:F���� 	� �"'U���� 1 %���1	/ �%&'� 
�#(�� %�	--

(�� 1 3�� 
�#F���� V! ���	'� 1 ���	� 
�#(�� %�	- �-�f)�7� z�1.=� <.����� �:.���� %�Q���� ���� 3�� 
�#

<�+��-�� �� ������ 550 =� �� 1 ��� (�1.439 �O��  	��	� <�+��-�� �� ��2�� 	�GU- <.����� %�Q���� .��� 	��

1189  �- ��� �� 11722 �O�� (��.�� 	�� .��� (.� 
	�:  �� 	P w	R �� �����	�� � F��	, �', %��s&#

.��� x	� w	R  
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 n5�1��6 G 9@* � �*��%�_� ���4�� 
;&N :FB 7 �! :��  

  

�?�=� .��  

(���o��� 1 %�	-���� ������� 
�	� H1� %�	-3.� �� (������ ��:��)� �� �U;� �����	�� � 
	��� �#� F�1 
�#

.��	Q)) ���1 �19643.� F��� �� .( ��#� F�1 
�#3.�
�# ������� ���� ������� 
�	� ������ 1 � 
	���

..��	: (������ ������ ��� �����	��  

Y4� Z�?���  

 �������31�.�� ���� ������� 
�	� H1� %�	-���� ��1�	� 
�	� �&! H1� �� 1 F��G�� �-�W 
	��� 
	���

� �O� %&u�� L��- ��� %��;G� 1 ��� F��G�� <2��� �7�=� �>��? ���@� 
���&# �� �����	��  ��u�� (.=��

 �F����&# 1 	)�) ��� (.�19873.� .( ������� 1�.�# 	������ ��# ��!	- ��(��.�� *��K ��@�)�5@ �� 	{|� 1 
	�:

� �� �:��)� 3�4���  �! ��� 3.� ���Q��# 
�#	������ 31� w	? g�G� ������� .��� (.� *��"- �����	��

 1 q�U��	�P L�=� 	�{ - ��/�	:���- �6�8 L�=� �F��G�� L�=� �M)�8 ���X- �����;�� m7� �- _&+ �� .�-��U+

���)1�.�# ���.# (.� *��"-  �:��)� �� 	�{ - ��&#� �� �,�- �� 3.� ���Q��# 
�#	������ �� T�.!	# 
�	� .���

 �� ��U;� F�1 �� F��G��1  �-5 �� _Of-F�"� �! �	�: �� F� 	�{ - (.�#� � �� �:��)� 3�4��� ��� �����	�� 

)1 T.4� 
	XY�  �F����&#1388 	�� �� 	������ 	# .(\G� 
�# �� V�;4-# 
�	� 1 ��� 
�.+ H��� �(�1.=� �� 	

                                                      
1- LeGrand 
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 ��1V!)  �- (%�	-10	� (%�	�"��) ���� �� 
���:	�{ - j����� ��/	: 	9� �� �����	�� � 
	������ 
	;&)�)1 �

2008.(  

) �7���1(  DI = DrDw + RrRw + ArAw + SrSw + TrTW + IrIW + CrCW   

 2�� �7��� ��DI ���� M8�� }�I� w1	? �������� 3.� 
	����3.� ���Q��# 
�#	������ r 1 w  1 �U-� ��-	- ��

���� M8�� .��� �#	������ F�1F�"� 
	��� � �� �:��)� 3�4��� F��� .f�;� F�I�� (.�#� 1 ��� �����	�� 
�#

F�"� .��� 	�"�� M8�� %�� ��.4� �N 	# ���� (.�#� � �� �:��)� 3�4��� �� �U;� F��� 	-	���  �����	�� 
�#

1� .������� ��1�	� �� 	������ �� 
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Abstract 
This study carried out for considering the intrinsic vulnerability of Oshnavieh plain aquifer using from 
DRASTIC and SINTACS models with respect to increasing groundwater resources contaminations and quality 
deterioration by agricultural activities, industrial and urban development. Although, cleaning up of groundwater 
contamination is very costly and long process and often occurs when contamination is detected that 
decontamination of the aquifer is almost impossible. One of the methods for preventing groundwater pollution, 
identify areas vulnerable aquifer. For both models, seven hydrological and hydrogeological parameters such as 
depth to water table, net recharge, aquifer media, soil media, the impact of the unsaturated zone, hydraulic 
conductivity and topography were used. After preparing the layers of each of the parameters in the GIS, the 
layers have been combined together and the final map was prepared for the plain vulnerability. For ensuring 
from results of the vulnerability models nitrate data collected from 25 agricultural wells in September 2015 were 
used. For models optimization and efficiency, the correlation between each of the parameters with the values of 
nitrate was considered and according to the correlation results and expertise the model parameters were changed 
and the weight of each final map was prepared. Corrected DRASTIC and SINTACS models showed 76.3 and 
67.56 percent correlation with nitrate values respectively. Vulnerability index obtained for corrected DRASTIC 
was from 68 to 191 and for the SINTACS from 108 to 224. The results showed that both Corrected DRASTIC 
and SINTACS models are appropriate to determine the vulnerability of Oshnavieh plain. The corrected 
DRASTIC and SINTACS model determines the intrinsic vulnerability of the plain better than the corrected 
SINTACS model. according to  DRASTIC and SINTACS vulnerability models have the highest potential 
vulnerability of Central Plains and the Southwest and Plains Margin the least amount of potential vulnerability. 

 
Keywords: Vulnerability, Groundwater, Oshnavieh Plain, DRASTIC, SINTACS. 

 

  

                                                      
1*- Professor in Hydrogeology, Department of Earth Sciences, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran.  
 Email: moghaddam@tabrizu.ac.ir 
2- M.Sc. Student in Hydrogeology, Department of Earth Sciences, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran. 
3- Groundwater expert in West Azarbaijan Regional Water Authority, Iran. 




