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Abstract:
Planning and management engineers are concerned with proper water planning and management for
river and reservoir systems. Although simulation and optimization have been successful in the analysis
of these systems, an additional technique, known as interactive simulation, has been shown to be an
effective research tool also. This study addresses the capability of interactive simulation in developing
system operation guidelines for a complex, multipurpose reservoir system, and evaluates effects on
reservoir operation when changes are made to the physical system.

This study has shown that interactive simulation is capable of determining system operation guidelines
for long-range reservoir planning and management, based on subjective judgment. Interactive
simulation based on subjective judgment is also capable of investigating the reaction of the reservoir
system to various structural modifications. 
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IEOF� !#� ��(��=��� �� (��� ��%�& "�8� �(�  "������.� IE8F� !#�  "���+���*�� (��=�

�� �� (��� �� %�& "� 8� �(�  "�� ����.� �&�� %E8F� !#� �� ��*��##!�&� ���((!�!�& �

�� =��&�  "�� �!#�"��*�� �!((���&��#� IE8FHIE8F� �&�� IEOH�FHIEOH�F7� �"��

��*��##!�&����((!�!�& 7!#����!+���*��'"!������(��%� "�� �!&���� ���� !�&:

#"!'� �� =��&�  "�#��  =�� #$���##!+�� %�& "��� �!#�"��*�� �!((���&��#� �#�

�� ��%!&��� (��%�  "�� "!# ��!�� ������7� �"�� #��'�� �(�  "!#� �!&�� !#� �� ��:
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=! "� �� %��&� �(� -���� �&�� �� # �&����� ��+!� !�&� �(� �&�7� 7��"�� #��!���
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�"�� +��$�#� (���  "�� #��!��� ������� !�&� ���((!�!�& #� ���� #"�=&� !&� ������

�7� ���"� #��!��� ������� !�&� ���((!�!�& � !&�  "��  ����� !#� �� +��$��

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

��&# ��!&��� ���  "�� <&�=&� �"���� ��!# !�#� �(�  "�� # �����(��=� ������#.�

&�%������ �&�� �7� EBF
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����$�� ��� !&� �� #!%!���� %�&&��7� �+���*�� %�& "��� (��=#� (���  "��
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�!((���&��#� �(� ���"� �����#'�&�!&*�%�& "��� (��=� �� �� (��� ���"� *�*�� ����

����$�� ��� (��� ���"� �(�  "��  �&� ����#� �(� ������7� �"�� �((�� � �(� �*�!:

�$� $�����!+��#!�&� !&� "!#� ����"� !#� !*&����7� �"�����+��  �&��!((���&��#�

����  "�&� �+���*��� (��� ���"� %�& "� �(�  "�� ����7� 	��%�  "�#�� %��&#.� �&��

# �&�������+!� !�&#.� #�& "� !��# ���%(��=#� ��&����*�&��� ��� !&� "��#�%��

%�&&��� �#� (��� 9��*�&� !&(��=#7� �"�� +��$�#� �(� %��&#.� # �&����� ��+!�:

 !�&#.� ��*��##!�&����((!�!�& #.� �&��#��!��� ������� !�&����((!�!�& #� (���

�� "� !&(��=#� ���� #"�=&� !&� ������ �7� �!&��� # ���%(��=� �"���� ��!# !�#�

���� #!%!���� (��� �� "� !&(��=#.�  "�� #�%�� ��*��##!�&� �&�� #��!��� �������:

 !�&����((!�!�& #� ����$#���(��� �� "� !&(��=#7

��#��!' !�&� �(��"�#!���� ��# �%

�"�� +��$�#� (��� !&(��=� �� �.� �$ (��=� �� �.� �&�� # ���*�� (��� �&��

#�� !�&� �(� ����"� !&�  "�� ��#��+�!�� #�# �%� ���� ���� ��� ���  "�� (����=!&*�
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� H � S ��#L� 

="���� ��!#�  "�� !&(��=��� ��  ��  "�� ����".� A�!#�  "���$ (��=��� �� (��%� "��

����".� �&�� �#L� � !#�  "���� ���(� �"�&*�� �(�# ���*��=! "!&�  "������"7

�&� 	!*$��� @.� �� �!�*��%� �(�  "��  "���� ��<�� #�# �%� �&�� !& ��:

��&&�� !&*� �"�&&��#� !#� #"�=&7� �"�� ���+�� �)$� !�&� !#� �''�!���  ��9��*�&�

��<�7� �"��%�& "��� !&(��=��� �� !#� ����$�� ��� (��%�#�& "� !�� # ���%(��=�

*�&��� !�&� �#� '��+!�$#��� ��#��!���7� �"�� �&���# � %�&$����� ��8$# #�  "��

%�& "��� �$ (��=� �� �� �&�  "�� #!%$�� ��� '�&��7� �"�#�� +��$�#� �(� !&(��=�

�&�� �$ (��=� ��#$� � !&� �� '�� !�$���� �"�&*�� !&�  "�� +��$�� �(� # ���*�� (���

9��*�&���<�� (���  "��%�& "7� �"�� �"�&*�� !&� # ���*�� !#�  "�&� ������  ��  "�
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!&! !��� # ���*�� �(�  "�� ��#��+�!��  �� �� �!&�  "�� &�=�# ���*�7� 	��%�  "��

&�=�# ���*��+��$�.�  "��&�=���#��+�!�� ���+� !�&� ��&�  "�&� ��� ����$�� ��7�

�"�� �((�� #� �(� ��#��+�!�� �+�'��� !�&.� �!+��� ��&<� # ���*�.� �&�� �"�&&���

 ��+���  !%�� �(�  "�� =� ���  "��$*"�  "�� ��#��+�!�� ���� !*&����� !&� ���� �(�

 "�� ���+�� ��%'$ � !�&#7

�&� ������  �� �  �%' �  �� #� !#(�� ������ !�&� �&�� =� ��� #$''���

��&# ��!& #.� 9��*�&� ��<�� �$ (��=#� ���� ��8$# ��� #�� �#�  �� %�!& �!&� ��

��#��+�!�� ���+� !�&� �� =��&� 2B4A� ( 7� �&�� 2B4B� ( 7� (���  "�� '��!��� (��%�

O$&��  "��$*"� ��' �%���7� �$ (��=� �����#�#� (��%� 9��*�&� ��<�� ���� %�!&:

 �!&��� �� =��&� 2AA� �(#7� �&�� 4BAA� �(#7� (��� ���� %�& "#� ="�&� '�##!���7�

�"�� �&���# � ��#�� �  �%' #�  �� �!%! � 9��*�&� �$ (��=#� (��%�����"�  "��$*"�

����  �� &�� %����  "�&� /AA� �(#7� ���+��  "�� 	���$���� 9��*�&� ��<�� �$ (��=7�

�"!#� ��&# ��!& � %!&!%!-�#� ��%�*�#�  �� =!���!(�� &�# !&*� ����#7� ���

'��+!��� (����&� ���)$� ��(!#"�"��! � .�  "�� �&���# �'��+!��#� � � ���# �BAA�

�(#7� �(�# ���%(��=���=&# ���%��(�9��*�&���<�.�="�&�'�##!���7

��=&# ���%� �(� 9��*�&� ��<�.�  "�� ���!#�&� �!+��� (��=#� !& �� I$�<��

��<�7� �!&��� &�� ��%� # �$� $��� �>!# #�  �� ��*$�� �� �$ (��=.�  "�� !&(��=�

�� ��  �� I$�<�� ��<�� !#� ��#��  "�� �$ (��=� �� �.� �&�� &�� �"�&*�.�!&� # ���*��

���$�#7

��=&# ���%� (��%� I$�<�� ��<�� ���! !�&��� !&(��=� (��%� ������  �!�$:

 ��!�#� !#� ��%�!&��� =! "�  "�� �$ (��=� (��%� I$�<�� ��<�7� �"��  �!�$ ����

!&(��=�!#� ����$�� ��� (��%� "��#�& "� !��# ���%(��=�*�&��� !�&�'�����$���

'��+!�$#��� ��#��!���7� 	��%�  "!#� ��%�!&��� (��=��� �.� /BA� �(#7� �(�=� ���

!#� �!+�� ��� (��� �*�!�$� $���� !��!*� !�&7� �''��>!%� ����?�BB� '����& � �(�

 "!#� �!+�� ��� (��=�!#� �� $�&���  ��  "���!+�����(����  "�� �!+���(��=#� !& �
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 "��������!+�� ��.� !*&��!&*� "�� �((�� � �(�  ��+���  !%�7

�&� ������  �� �  �%' �  �� #� !#(�� #�# �%� ��&# ��!& #.�  "�� �&���# �

%$# � �  �%' �  ��%�&�*�� �$ (��=#� (��%�9��*�&� ��<�� #��  "� �  "�� ��%�!&���

9��*�&� ��<�� �$ (��=� �&��  �!�$ ���� !&(��=.� ��##�  "�� �!+�� ��� !��!*� !�&�

(��=.�=!��� ��#$� � !&�� � ���# � �/AA��(#7� (��=!&*� !& �� �&&!#���<�7

� � �&&!#� ��<��  "�� ��#��+�!�� !#� %�&�*��� #$�"�  "� � �� ��&# �& �

���+� !�&� �(� D1D/� ( 7� !#� %�!& �!&��7� �"���(���.�  "�� !&(��=� �� ��  ��

�&&!#� ��<�� !#� ��#��  "�� �$ (��=� �� �.� �&�� &�� �"�&*�� !&� # ���*�� ���$�#7�

��##�#� �$��  �� �+�'��� !�&� � �  "�� ��#��+�!�� ���� !*&����7� �"�� �&���# �

�  �%' #�  �� ������ ��  "�� �$ (��=� (��%� �&&!#� ��<��  �� ����=�  "��%�>!%$%�

�%�$& � �(�=� ��� '�##!����  "��$*"�  "�� '�&# ��<� !&�  "�� '�=��"�$#�.� ="!���

%�!& �!&!&*�%!&!%$%�# ���%(��=���)$!��%�& #7

��� #� !#(�� #�# �%� ��&# ��!& #.�  "�� �&���# � %$# � �  �%' �  �� %�!&:
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