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Due to the scarcity of surface water resources, groundwater plays an important 

role in human life, especially in arid and semi-arid regions. Since more than 60% 

of Iran is arid and semi-arid regions, the water supply in these areas, and 

especially the study area, depends on groundwater resources, so over-extraction 

of these valuable resources causes many crises. Therefore, modeling of these 

sources was considered by many researchers as well as the present study. This 

study tries to evaluate the stability of the aquifer in the future. Also, investigate 

the factors affecting the instability of groundwater resources in the study area. For 

this purpose, the study area was modeled using the dynamics method of systems, 

resources, and water consumption. Then, the results of model validation were 

presented using limit condition tests and sensitivity analysis. After determining 

the degree of reliability of the model, the scenarios were explained and the model 

was implemented to predict the groundwater level in the coming years. In the end, 

the sustainability index was calculated in each scenario, to examine the status of 

water sustainability in the coming years. The results of limit condition tests and 

sensitivity analysis showed that the model was in good agreement with reality. 

Also, after applying the scenarios, the results showed that the aquifer will become 

more unstable as the current situation continues. Agricultural consumption is one 

of the variables affecting the resource and consumption model, so by reducing 

this variable, the amount of sustainability will improve. 
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) 8�� *K�� �
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/� � �2
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T1Y� �
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�) �#�� U�V P�>�
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�� "�� 	� ��
T1Y� �

_�L _	
T� �.8)� ��� �^� 

 - 45 	��?� ��� ��� 8�
Z *�
�2 �	�� "#, 	� �F#G 2� *���N � ���	� *:H) � *���2��2 �
 .8)� 

 - �� �8)� ��� ��� 8�
Z ��#.�5 8G
%� *;	
+V�� ��#.�5 WH) J 
� �Z� ���� 45 WH) ���5 R��
= 8cV

� �
:> "�� 	� *���2��2.8)� ��� 

 - �� 8/�L � 4�� _	
T� 
 #�	
�) R���; 	���
) P�>�8>
G 2� *�
� 
 #�	
�) �
�2 ���/; J 
� � �2
) �
 

8)� ��� ��� 8�
Z �*)	�� P�
Y qc1.�.   

 
 R�-+1: S�+��1 �"��4�D� ���-�� KM P��Q� � N3�B� R-� �� <4�Z .�
��XC� ��4�� �0��5�  

 ��XC�<4�Z  �� �&��[%� R���� O�&%� R-�   R�11381  R�11397  >'_�  

*:H) 45 E(G  surface water  43/4  43/4  �p�� ]	��� 

���� 45 ���2�	 _�T� ����) water per capita consumption 145 170 �
��� 4pF
� � 45 

*���2��2 45 E(G GW volume  241467 239462  �p�� ]	��� 

8�/I� Population 193675 324103 ��
�>
) 

*���2��2 45 2��; Gw level 035/1717  914/1704   �p�� ]	��� 

  

R�-+2: S�+��1 �"��4�D� ���-�� KM P��Q� � N3�B� R-� �� <3�` �0��5�  

<3�` ��XC� O�&%� R-� �� �&��[%� R����  ��-5�  >'_�  

4
���	 X��F  runoff  coefficient 053/0  45 �p�� ]	��� 

4
���	 }#K� X��F runoff infiltrate C 39/0  45 �p�� ]	��� 

*?IV }#K� X��F deep infiltrate C 0037/0  45 �p�� ]	��� 

*1���� 45 *� 
� X��F decreasing coefficient for return water 25/1  
HN � */) �#�25 

*1/�L _	
T� `>
N 	#1�
� industry uses pure factor(ind)  3/0  
HN � */) �#�25 

 _�T� ����) ��	 ��� water per capita consumption rate 005/0  
HN � */) �#�25 

4�� _	
T� `>
N 	#1�
� domestic uses  pure factor 18/0  
HN � */) �#�25 

 �	
��5 �
����	 irrigation efficiency 66/0  45 �p�� ]	��� 

  

E1%�)��2 �2
%>�� 2� a= P3� � �� *�
�� �
���) 45 _	
T� � 9�
�� "�� �
 2  _	
T� � 9�
�� "�� 2� *�
I�

 45�F#G *� �
�� �	 �
���) ����5 .� �  
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 E7�2: S�+��1 �"��4�D� ���-�� KM P��Q� �  N3�B� R-� 2� �0��� . ��
���	
�� :9+��1400  

  

� - R-� S(�2M a0�C%  

8:L b�
1� _	
T� � 9�
�� "�� *(�) P3� 	� 8�)
%G ��>
�5 � ��G f���� �#�25 �� 8:; ��
���) �F#G3 

"��� �3 *� �� 
�� P�
Y�� b�
1� 7
)��� .��
�8)���+� � *;�� 
�� *���2��2 45 2��; -����; ���	 2� ���5-

 	��?� ��2
)RMSE1 ��+� � *;�� 
�� *���2��2 45 2��; R���2
) ����� ���56/0 P3�) ����� �	�5�� 4(.  

  

  
 E7�3: S�(�3M 2��" -%�� .-Z �0��� S(�2M H�C�� .�
(0��B1 �� S�(�3M 2��" � �"�-
�	�  

  

                                                      
1 Root-Mean-Square Error=
HN -
/��� R���
�� 	k� 
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R�-+3: %�CS(�2M a0.���M .�
 4�%M�b 1�&Z�< XC� �3 <�&% R-���<3�` .�
  

<3�` ��XC� O�&%� R-� �� �&��[%� R����  �C����  

4
���	 }#K� X��F  runoff infiltrate C 

��1�	��?� 380/0  390/0  400/0  
RMSE 578/0  561/0  578/0  

*?IV }#K� X��F deep infiltrate C 
��1�	��?� 003/0  004/0  004/0  

RMSE 603/0  561/0  578/0  

4
���	 X��F runoff coefficient 
��1�	��?� 050/0  053/0  054/0  

RMSE 603/0  561/0  578/0  

*1���� 45 ��� 
� X��F decreasing C for return water 

��1�	��?� 200/1  250/1  300/1  
RMSE 620/0  578/0  802/0  

4�� _	
T� `>
N 	#1�
� domestic uses pure factor 

��1�	��?� 150/0  180/0  250/0  
RMSE 578/0  561/0  603/0  

*1/�L _	
T� `>
N 	#1�
� industry uses pure factor 

��1�	��?� 200/0  300/0  400/0  
RMSE 578/0  561/0  603/0  

�	
��5 �
����	 irrigation efficiency 
��1�	��?� 640/0  660/0  700/0  

RMSE 956/0  561/0  093/1  

_�T� ����) ��	 ��� water per capita uses rate 

��1�	��?� 005/0  010/0  020/0  
RMSE 561/0  561/0  561/0  

  

 
E7�4: S�(�3M 2��" � �"�-
�	� ����  �-� .2�1�%��2 ���� ��1381 -1397  

  

2 - �
 <1��1 � �
(0��B1 a0�C%  

 R��/; � "�� ���� ��+�>
� 2� a=	
+1V� 8)
�) �"��*�
�2 �	�� ���� qc1.� �
 #�	
�) 8:; 
 17  "
) 2� �>
)

1397  
;1414  P3� 	� #�	
�) �  ��2� �� ��#.�5 2��; b�
1� � �� "
IV�5  .8)� ������ �v�	�  
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 E7�5: S�(�3M 2��" ���� ��B1 <�" �-� .2�10(H�C�� .�
 

T -  ��-0� ��1(" U'�� a0�C%  

J.� 	� �
 *c+Y  	� #�	
�) �  	� ���5 8)�� b�
1� ��� ���� o�� *c� �� �	���
= `N
� �+)
:� *��#�i

 "���4 .8)� ��� ���� �
��  

R�-+4 .��-0� =�B1 U'�� .��B1 <�"0( �0��� � H�C�� .�
�(+(� 

S��2  �-%(� -0-�" KM

�B��2 �02  

 ��D1 KM

�-%(� -0-�"  

 -0-�" KM EA

�-%(�  

 EA

<����3�
  

'��U .��-0�  

1397
�+� "
) 	�  75/278  4/23  15/302  8/395  31/1  

"
)1414�#�	
�) 	�1 75/278  4/23   15/302  9/414  37/1  

"
)1414�#�	
�) 	�2 75/278  4/23  15/302  2/411  36/1  

"
)1414�#�	
�) 	�3 75/278  4/23  15/302  8/396  31/1  

"
)1414�#�	
�) 	�4 75/278  4/23  15/302  6/159  53/0  
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�� ��G f���� �#�25 J.� 	� �/>
H� R�� 	�

 �� ��k; ��1�) }#K� �
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1�	 � �� U
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�� _	
T� � (��#.�5

�� .8���	��Y *)	�� �	#���#�8�� 	��?� �� �� ��#.�5 �� }#K� ���
?� ��� �KL ��2� �� �	 ��#.�5 WH) ��N�

�� (U�� �#�	
�)) �2	�
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T� ��� �KL � ("�� �#�	
�))*� 	
^1�� .��5 8)��� b�
1� ��	��#� 
� �� ��
� ��

 P3� �� ��#; 
� �� ��
� J����� � J 
� ��#.�5 2��; 	��?� X�;�; �� �2	�
�� _	
T� � }#K� 	��?� ��� �KL3 

�� .8)� ��� ��	�5�� 	
^1�� R��*;	
+V  2� ��#.�5 2��; ���#.�5 �� �}#K� ���
?� ��#� �KL ��� �#�	
�)	� �����

1717  �� �	�� ���1�� 	� �1�1701  2��; ��2	�
�� _	
T� ��#� �KL ��� 
� � (J 
�) ��)	 �	�� �
�1�� 	� �1�

 2� ��#.�51717  ��1726 .8)� �1�
� J����� 

  �4�� 45 `>
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HN � */) � ��+N R�I.; ��
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���	 }#K� X��FU
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