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�S�	 +3�
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� ^��	 �' ;�� ����� (1984) 

Hoeksema et al. �(1993) Xiang et al.�(1995) 

RamaRoa et al..�� ��"�>�-� -
�	�	 	� "�V+�!��
 .

�	�3' �-���.�� ;-�=����� +! 82+��-	� "	!�' +;-	
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(1992) Hill	�	 V8�	 ��� +.
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�� +34�� ��!��
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 ��	�� �
 ;�::K� /�E +E�=

.�� �0 ���	 12637� /+V	�8�	 �� .�	j�� �-����! ;-�=

�� +���� ;-	 �
 +! +' �	�=0
�! ����	 ����(1986) Yeh 

�(1986) Carrera & Neuman �(1988) Carrera 
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:�:K= ;-	���+�� �����
� I�� �	 �2637� "�^��

+' ;=��� ��!���� +34�8�	 .��.����e� "����� "

(Doherty, 1990) MODINV �(Doherty; 1994) 
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1. Nonlinear Least Squares Regression 

�H>�� +���' Z	
���34�
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�� .�
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0' ���+
�������	 �pA�-8J��.

(1998, 1999) SolomatineJ� ;-	 MB�k2= +' 	� +%

����'
�!��� +! 84�� +#�3� ���j3-���%	 ��e� �-

g�3�\ 2+�$� �#-��= ��� 
�� �- �� "����q3�' +!

O��= L�� �3��A � ��3J� �	�3�	 ���	�4 "�#3JE "��$�

::K� �,�'�� �	�b �
�23�	 
��� ���
�' +34��;-	 +'

`���� ��e�� ��3J� �= Solomatine et. al., 1999) �

Dougherty et.al., 1991(.^��	 ;�
� �' ]	�H' "�

Z�� Z�� �' 	� "�	L4	GLOBE +! �� ���� � 
�! +>�� 
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 �
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�� .
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�, .�� �	 BX�? r-�3� 

I��F��23��3�	��A 5637� 
	�H= "	�' �"�� ��$�%�! 

��� �	 +3�
 ;-	 +! 
	
 ���� � 
�! +V	�	 �������+� �= 

�� �? �
 ���	�=�
�! ��$�%�! "��'0 .�� ��!
�, 

�����-����� sb	� ��2� �(Solomatine, 1999) . 

%�:�+"����3�� ��� ���� ��,	 "��%�� �
 ���0+! 8�	 

+���� ;-	 �
 F�:�:K= �>�? .�? �
�"�� �' ��K� +�

�_, s'	�= 5637� t	��	 �4�H� ��H- ����	��	 �
�23�	 

+���' "����� 5637� t	��	 +��
! "	�' "���"��� �_, 

��,G�' ��'6K= 8���J? B�A+34�- L!�
= "�3�	��8�	.

(Zaadnoordijk et. al., 1997, Catliffe, 2002, 
Sonnenborg et.al., 2003). 
N-�A �' +& 8�	 +���� ;-	 �
 ��-
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8�	 �	�3�	 .��! ���� �	 �
�23�	0� 	� s-�� � ����	 �	�=


�
��' �6$b F�:�:K= +' 8$J� a�:K= ;-	 L-�
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 �	p�'�0 ��"��$� +!�
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��.a�:K= ;-	 �
 ��� +34�� ��& +' I�� QR� 

2. Genetic Algorithm 
3. Simulated Annealing 
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��
 8%�? �
 ������-� C0 ��-�E �' j!�? +%
�H� 
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t
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y
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∂
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∂
∂+

∂
∂

∂
∂ )()( +Q )�(

�0 �
 +!bKT xx .=�bKT yy .=+' .�:3�	 `-	�> `�=�=

F��E �
 �	�7'0 y , x�bSsS .=	�7'0 [��,u `-�> �

8�	 .b��2� 8��7> �H=(p/gh)+z=h+z t�2=�	 

1Y�%����� �	 +_:� �� �
 �6! ��2�8�	.h��e� t�2=�	 

���4p�	�7'0 �	 +_:� �� �
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a-�* �	 ��2� +' ��� 
�	� �- w��,��- +
����8�	.
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J� +���� �
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y�4 �' {�4 N%
�H� �	 B�� ;-	h2=u �
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`-	�> kx�kyB? B'�b �_, � ����0 ���' 8�	.

*#)#2��� 3���4 
'+C0 ��-�E �' j!�? N%
�H� "	�' "��� O-	�� �6! ��*

 +� +' B7673� O�K� �
 ������-�B���-� 8�	:

5%	�Z�6H� ���%����� t�2=�	 �' ���+!t�2=�	 �0 �
 

�
 ��� �	 �3
Jb�
 ���%����� "�	�:� F��23� "������

� Z�6H� ' �0 �>�-� B��+�-� F��X8�	 :

1),,,( HtzyxH = )|(

C�+! u�2� B'�b ��D ��� �
���%����� ��-
	�� �0 

�2X �'	�' ��� �' 
�
� 8�E�
8�	:

)}(0=
∂
∂

η
H

η"�3�	� �	
�' �' 
�
� +�-���8�	.

w�u�2� +
�� ��� ��2� "	�' +-pd= s$�� ���� +! ��-pA

 ������0 +�67= BK� 8�	 .x�� t�� ;-	 �>�-� Z�4

 +' "���B���-� 8�	 :

)~(qH =
∂
∂

η
K

q8�	 ��� .�* �?	� �
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�
� �'
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�H� ���3�
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 ������-� C0 ��-�E BV�J� B? �
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FG
�H� +!'�	 �
�23�	 �
��K� /	LE	 I�� '+8�


�� 0��-�+V	�	���8�	.

*#*#��55$ ���6� 7&� �6� -	�6. /0��61�
�&�8� 2�9,� 

I�� ;-	 B��! @�>�= +! �#�0 �	�;-	 +6X�? �	 w��, 

��3���8�	 �� �
�! "�	

�, F��VLE �!u �	 �#�-	 �
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+' I�� F��-LE ��-
 (Wang et al., 1992) t�E� 
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NY$� ���� x�:� �
 .��#� ���%����� F���2=�	 �	
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 ���� �
 1=�$��K�tt ∆+�}{ tHF���2=�	 �	
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��� �
 Z�6H� ���%����� �t���' �N3JJ� BY� ����0 
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	�H= �' �'	�' ���
 1=�$��K� NY$� /
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n� +%
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' 	�+�� 8�
 ��
)n8�	 �=�$��K� NY$� x�:� 
	�H= 

.��#� ���0 �
 1Y�%����� t�2=�	 +&8�	 (�0 B? �	 +!

x�:� �
 �e� 
��� B�J�	�2-
 +%
�H� C	�E �$-�:= �-
�:�

�������� �� +$��K� .

"	�' QR��-�� +' � �'�����
 �	 �
�23�	 �' +��	
 x�:� 

N_'	� U
&),,()(ˆ
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zyxNtHH i
NPE

i i
e ∑ =

=FG��#� 

�� 	� ���� 
��� 
�! +$��K� �	�= .NPE����-�
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��� ����
%	 �� �
 8�	.

+����' +3��� {�4 O'	�� ^��	 �' "
�H3� "�=��R��! "��

� �	��� +' � ���.�
��� ������-� "��'0 ��6�6K= "��

�� sb	� �
�23�	 ���� .
��� +H%�_� ;-	 �
 +! "��6�6K=

 O��= +! 8�	 "�	L4	 Z�� �+34�� �	�b �
�23�	 � "��2D

 �-	����)�q� (.�T� �' � +��= W-���0 
��� 
�H3� "��

8�	 +34�� �	�b.+���� ;-	 �
 �3��' F��-LE +H%�_� "	�' 
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 ��	��� F��<*	 ^��	 o7���
�'l�� ��'+8�


�
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�	 �' � �
�! �'
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��2� �	 +_:� �� ���%�����'+8�
��0�-.�-
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'+�' "�=��R��! .�� ;-	 �	 ���0 8�
hc)t�2=�	 

�=�$��K� ���%����� (�' ��� �� "	�' �hci)i��� ���
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