
75

�2�*� ��*� '%�� '�*�W b��2# %� ."���� '����� .1C� 
�*�� �>�@�-� J���W �:�6 .2�#%��% -

�5�6�.�� 5.9= 4#.CB @B 1��-7

) ��!�1IJ/PP/LRN@�O
PM/PI/LL(

0��5�

7�*� 7�*� �� �	��4� �� ��������  �)�8 #�*�D =���� �4��1� #���� u��&N  #��92��R�s u�E� �� ���� �=���� �� �<�+
" #����
 ���E�  ���$hR� 7�*� #�� �� #���� ���+ .7�*� ���E+  � @�4)� �� �� �  �������� UD � #����7�* �*� �d$/ UD =���� �4��1� #����

 (��+ ��A �"$� ��$� .�����*� T
�  � �$-�� �� #�*��< �� 7���	+ �����2 #��8GWOpt  CONJ �� 7�&*� #�&� X&���� UD #���&�
 7�*�  �������� #�*�D �4��1� #���� SA
/ �
� ��  � �� ���������  �)�8 &% �&�� !$&j�D ��&� (&� #��8
..&�/ !�$&� ��&�

 T
� 0�h8�)� ���*� #�� .�	�8 �� 7���	+ #��8 (8 ��%� �2 �� ��1�j� #�*��� 
)� ���A  #�� .���8� �� �� �&� �$&-�� ��&8$� 
T
� 
% 7����8 
/  �8�2 ^����� ��w� � � �� .T
� #�� ��� ���<�� X��A �� 
���+ ��*� ��] #E�� .��&��� 
&�� ��&w� � �&� �� UD

 �� �������� ��h% T
� _RN #��8MODFLOW ̂ ����� X��A �� ���*� T
� �� ����4� ��  
% pj;� 
/  �8�2 #�� ��&A #��&8
(��+ .���*� T
� S/ ����< T
� #�� ��M<��� ��� (� !E�� �� �� !�;< #��8CONJ T
� � GWOpt (&8 �&�RN .�� ��&�QR�

 ��h% T
� �� �	��4� ��� �N #��8 7�*� '��% �M< n$R�� �� �i1�j� #�*��� 
)� !�$R< r�)� �� �(8 ��A  #���� u% u��N 
>��
�� (� 
�D (8�.��\�< g� �#��*�;�2 T
� �1Rs ������ �$-�� ��� .�R�� .�	�8 g� .:/ �� �� �E� ��$�(��� ��8$�.

�N	G ����&���:D
�� ��� �'2�3 U4�E V�
��� ��W��#� 	��.
�%�X� �D.
��� 
�����E 	��4 	��4 

Conjunctive Use of Surface Water and Groundwater Resources  
in Abhar River Basin 

 
Saeid Alimohammadi 1  Hojjat Hosseinzadeh 2 

(Received Feb. 9, 2009      Accepted March 7, 2010) 
 

Abstract  
Conjunctive use of surface and ground-water resources, compared to disjunctive operation of these systems, 
increases system reliability and decreases water deficits and operational costs. In this study, the two alternatives 
of groundwater (GWOpt model) operation and conjunctive use of surface and groundwater resources (CONJ 
model) are considered for Abhar river basin in Iran. In both models, the objective function is minimization of 
mean groundwater drawdown. The vast amount of calculations needed for distributed parameter optimization 
models is a major limitation in real systems. However, the above two models are linear and the unit response 
matrix approach is utilized. The first step in this approach is to calculate the unit response matrices (as the 
behavior of the groundwater system) using a simulation model, such as MODFLOW. The next step involves 
incorporating these matrices into the optimization model. The results obtained from the solution of the 
optimization model indicate that the mean drawdown in the CONJ model is less than that in the GWOpt model. 
In addition, a decrease of only 6% decrease was observed in the mean drawdown when compared to the 
simulation model. A decision support system has also been developed that enables the model to be used in real 
situations. 
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