
Arc
hive

 of
 S

ID

�������	 
 �� ) ��
��� ����� 
 ����(  
���26� �����6 � ���!-��"#$  1391�%.1534-1522 

Journal of Water and Soil 
Vol. 26, No. 6, Jan.-Feb. 2013, p. 1522-1534 

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

  
������� !��"1-�#$% ��&� 2-��� ���'�(� )*+,3*-���  /��,��0�4-�#$5 6�7+� ���� 5  

������ ����	 :24/2/1391  

��� ����	: 26/9/1391  

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

          �,�� ��-�	 $/-%��	 ��� 0��/� &�	 ����$� �
 $�$� �1�2�/34 � 
�	
 �	 .       ���� �-� ����$� '"��,5 &�	 (�67	 �	 8$�      �� �/������ 9� 0��/� �	 ��	
��
�3:% ;�-<4 �  ��	 �=��  .      * �� ��+�)> ��+�	 �
 ���
�� �%
    $% 9�+7	 �4�?2�@� �A@/� �	�/ .          � ��BA+7	 �B�)��C ���D ��
�A� E��	�� �A@/� &�	

           ;��A4 ��F�7 �� �� �%
 G)+� H�A7 �
 �3��+32	 ��	$� ���D =�7 $% �$/� .             $�� ��
 �� ��F�7 �� &�	 �	 I� �� �
 �=�� �3:% ����+�	��5 JK� .
         
 E��	�� � �)L	 ���> �� �2�C �
 �+���$� �������/�    ;�-<4 ��M+� �" ��� ��N2	"   � "   ��� ���79�%"    ��F�7 �	 I� �� �
    $B% 	�B�	 � �BF	�O �� .

    �>,�� '�+���$� �������/� �	��	 P��+7          
�� Q�� ���� �� ��F�7 �� �
 	� G)+� �����M+� ��� .          9� ��!B� �B� ��R5�7 �	�:� S	���� 
�6�	 ��3�	
 4 �� � TL�F P��+7 E��	�� �A@/� &�	 �/���������� ��-*	 S��L �
 '�%
 G)+� H�A7 �
 �	��� S��L�<� �� ��� ��	
�B�   � �$�B7 ����$B� ��B� 

  
�	
 
��� '�2�L	��U .      �3:% �	 �
�!+�	 �� 
	
 ���7 P��+7 ;�-<4 ���    ���� ����$� �
 �=�� ���>     �� �/������ 9� 0��/� �	 ��	
��     �7���B% IB-� $7	�4
���7�� � �	��$� ����V/� �� �	=�����7�� $��-/� 9� 0��/� W�XL ����$� � �=�� .  

  
���	
���� 
� : W@�(�7 '=�� ���Y4 '���+��	�+7 �	=#	��+�)> ��+�	 '�O�% SZ�-+F	 '�3  

  
����� 1  2 3  4 5    

   9� ����$� (�67	 ����  �$7��>���
 �/������ ���     $B7�� IB� �
        9� �	 �[�!F T��% �/# � �7�7�C '����� �%����   ��B�  �B/������

     ��	 Q�� ����#	�M� �A@/� I� �
 .     9� ����$B� �
 ($C &�2�	-
                � 8�<B� \�B7 '
�B��� 9� 0��B/� �
�B� Q�B� �/������ ���

8�<� ��	 ��>$//�  .         �B� '�+���$� ]�O I� E��	 �� 0��/� JK�
     8�<B� �	 ���B> ��     �B� Q�<B4 ��>$B//�   $B���)3 .(   � ��:O��B5

  �	��3-�)1 (  ���� ����$� ����	
��   9� �	 �A�!)4    �B� �B/������ ���
        $/+�	
�5 �	��� ����+�	��5 �
 �C
 ($* &+#�> �V7 �
 .��  �	�� ��

           �/��� b�� � ���# c@/� ����4 �	 �C
 ($* &+#�> �V7 �
  ���B�
     $7
�� �
�!+�	 �#
�<4 ��6+�� �� �/+:�.       �	��B3-� � �BA)�)11 (

������������������������������������������������������������
1�5-    �+���� "7	
   $%�	 ���/%���    ���> ����7	
 � 9� ��$/��'     (�B)* ��N�B7	

���>�> �?�:O 0��/� � ������  
2-�	��4 ��N�7	
 9� 0��/� ��$/�� ���> ����7	
  
3- ����7	
  �?�:O 0��/� �$3�7	
����� g�X� '$��� ���
�# ��N�7	
       

 *)-��Y�� �$/���7                       : mosaedi@um.ac.ir Email: (  
4-  7	
����        ������B� (�B)* ��N�7	
 ��	
=��� ��$/�� ���>       �B?�:O 0��B/� � 

��>�>  
  

 9� ����$�        $B�
 �B� c�!)4 �� 	� �X@� � �/������ ��� ��:B% ��>-
 �/��� '����  ;�-<4 � ���� $/k ���>  $7
	
 (�67	 '����?� .   � ;�2$B:*

  �	��3-�)2 (      9� 0��� ����$� �� �@�	� �
 ����,5���  �
 �/������
�1��5           $7
	
 (�67	 ����/� �� �� �:�2 �
 �*�/<� �7��
�� I� l�=�  .

��(�BBB7 �	 �BBB� �	=BBB#	Vistas(Gv)	�BBB�	 �	 � (�BBB7 ��BBB�  �	=BBB#	
MODFLOW   � MODFIC  ��:% �	�� '   ���B��  �B/���    �
 ���B�

    $/+#�> ���� �V7 
��� �A@/�.   �	������4)21 (       ��BN2	 IB� �	�B�	 ��
��:%   �B/��� � ����             �B/������ 9� 0��B/� ����$B� �B� '(m�B4 ���B�

��	
�5.     �	��3-� � ���k	��)10 (   �B/��� �N2	 �	   �B#$�$/k ���B� � 
"    �� ��U �:�4�4 I�+71 ;+���N2	g)6) NSGA("      0��B/� ����$B� �
 

$7
�� �
�!+�	 �/������ 9�.  
 �
�!+BB�	 '�BB/������ 9� 0��BB/� ����$BB� �
 �BB!)+� ��BB��	=�	

�� 
�% .�3:% ;�-<4 ���         ����$B� �	�� ��	=�	 �	�/* �� =�7 �=�� 
   �� �� $/+�� ]�@�     ���7���
 �k��K3� ����$� 
�3��� �� $/7	�4  ��B�

    �!+�	 
��� 9� 0��/� �?��4  $7��> �	�C �
 .�3:%   ;�-<B4 ��B�  ��B�>
     �
	
 �� $/+�� ��)��C &�	 �	�	
 �=��   �	 	� ��B�7 
��B� S�*pO	 � ��

0BB-� GBB)+� 0��BB/��BB� &�BB/q-� � $BB//� ���� � 8	$BB�	 $BB/7	�4

������������������������������������������������������������
6- Non-dominated Sorting Genetic Algorithm 
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5- Bayes theorem 
6- Parent 
7- Child 
8- Conditional probability 
9- Prior probability 
10- Total Probability 
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Abstract
In recent years, quantity and quality of groundwater in most country is reduced due to over-withdrawal of 

water. It is important to use new tools and technology to manage these water resources. The purpose of this study 
was to manage the groundwater resource using a Bayesian Decision Network (BDN). The Kordkooy region in 
North of Iran (Golestan province) has been selected as the study area. The region has been divided to three parts 
based on transmisivity (T) and electrical conductivity (EC) values. The BDN parameters - marginal probabilities 
and Conditional Probability Tables (CPTs)- have been identified for each of the three zones. Three groups of 
management scenarios have been developed based on the two decision variables including "Crop pattern" and 
"Domestic water demand" across the three zones of the study area. Arising from implementing each scenario 
have been predicted using the functional BDN for each of the zones.The results showed that unmanaged 
operation causing irreparable damage to the groundwater of study area. In conclusion, we can propose that the 
use of BDNs in groundwater management studies is a practical and effective approach for assessing and 
managing these valuable water resources in a probabilistic context representing the uncertainties. 
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