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&��'(����	
���
 TIWRM Web 


'���+3���
���"������
(��$�
 Internet @B�"����
)�����
�����	��
'��6�������	 &����
����
 CGI Perl *	' Java @B�"

����
)�
�
��������	*	'
�
	'���
��$�"%&����� Program Web ��
��� Netscape ���
-���� 4.0 �B!�&+ #
(� Internet 

Explorer ���
-���� 4.0 �B!�&+ 

�)#!����� Web 

�'*�$"�$���$�"%����+3��$��#	�� (��"*��"��
�+��� 1.) �(� 

1. �$����" Main index �+3��$�����*��"#�����#	�� @B�"�
�$���2�#��� ��(������
)�	�������#�����#	��&��������"��
 *	'

��(���	(�� Home #�����"��
�	�������#���*
� 

2. �$����" Link �+3��$����"#�����
$�
 ��*�$	'#�����#	�� *	'����
)�	(�� Back ��(���	��&+
�"#��������*	��&�� 

3. �$����"��(!�#�
�
	'���
� @B�"�'*��"
�
	'���
�������"��
 �+3����*��"4	��"�����	 *	'+,�������	&�� 


�+��� 1. *��"�$��#	����" TIWRM Web 

 

Quick Look 

��
�'����)B"
�
	'���
���"�
$��%��" Web ����
)�
���&�����#�����#	����"��! 

�� Summary ��(���
��
�
	'���
�����
���� ����� ��(!�#� �����(�#��� ��
�	(��#�����
$�
������"��
 

�� Survey ��(���
��)B"
�
	'���
���"�����	��"*�$	'#�$�
"�� ��
+
'�2�*	'4	�
2+��"��
"��
_ 

�� Report ��(���
��)B"�����	������"��
�(���� �����
�$�"%��"
'��6�������	 F��
����
)��	�" �	(�� Login ��
��� 

Username �+3� guest *	' Password �+3� guest �����!�����
)�	(�� Report ��(���������	��"*�$	'#�$�
"�� ��


�	(��	��XH'�����	 �����(��+< *	'
�+*��������"��
&�� 

�� GIS �+3�
'�������.����B!���(������������ @B�"�'������
$�"
�+*����
������������	��	��XH'��" GIS 
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���&��������� Web  ��
�
�
"���	�����#�����#	�� ��"��! 

�� WHAT'S NEW 

�+3��$��*��"�����	�#�$% ��������������:���"*��"�#��
�� ��(���#�*	'4�����"���
��)B"�$�������������� #
(�*��&��$�"%��


'�� ��
����&+*	��4����.��
'���'�+3�4�����+,���$����
�$�"% ��
�� "ADD NEWS" ��$�(�� login *	' password ���#
��

�$������+3� CURRENT WHAT'S NEW �'��C�&����"�2����
"��"��(��*	���������&+��$&�����
2+�$��
�
+<(1998-2002) @B�"4�����

"������
)  click  ���+<��"����@��
�(���(������&+���
2+�$����"+<�$�"% 


�+��� 2. *��"#����$�"��" What's new ���#
��+< 1999 

 

�� Search 

�
�����
)�'���#������	����
"��
_ &����
��
��� Search 4������'���"��$���#
(�������������:�������
����"����
(��"���

���"��
�'���#� Search �'���#�#��� web page ��������#
(�������������:������#���"����
$�" 

 

��(��������-���
�
��
 Search �'+
��5 web page ��"��! 


�+��� 3. *��"��
 Search �� Web 

 

4������'���"��$��������:���$�" �����$&�������$�#�B�"�����
*
������
��������

� *	���	(����F�����'���#� �������!�� 3 ��F��(�  
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1. This Phrase #�#�����% �������������:�
�$�2����*	'���"+
��5�#�(��������4�������$���$�" ��$� 4�������$�$� ���� 
��� �C�'#��
)B"#�������� “���� ��
” �
�$  &�$��$ “������
” 

2. Any of these Terms �(�����������:������C&�����#�B�" ��$�����'������$�  “����” #
(� “��
” ��������#�B�" 

3. All of these Terms ����������:�2����*�$&�$���"�
�
"	�������� *	'�
�$*
��������C&�� ��$� ������$� ���“��
” 

�
�$�������$� “����” �#��
� 

���
H�����+3���
���#�/�X���"�~X�'������	(���$��#�����H�����#:$*	'����	C����
#
(�&�$ )���	(���+3� Insensitive 

�')(��$� ABC �#�(����� abc �#�(����� aBc _	_ *�$)���	(���+3� Sensitive ����$� Abc �'���"�+3� Abc ��$���!� 

#	�"��������$��������:*	'�	(����F����#��
�
�
��
*	�� �#���+2U� “Go Search” ��
(��"�'�����
���#�*	'*��"�����	�����

�"(���&��
"����������"��! 

 

�� Standard 

�+3��$��������#�����
�6������
���"�� &�$�$��'�+3����
�6���!�� 
�+*����"��
���#��6�������	������ #
(��+
*�
�


$�
������
$���������
"��
_ ����#�4����.��
'������
)���*��*	'���
��+
*�
��#�����	��"��� @B�"*�$"#��������&+

���	��XH'��"���
�6���$�"% ������#���B!� ��$�  Cascading StyleSheet, HTML , Data structure , PostgreSQL , Perl 

Library *	' Thai Linux 

 

�� Summary 

�+3��$�����
��
����������	����+3���
'�����:��"��
"��
_ ����� Summary ��!�'*�$"����+3�#�����
$�
��"��! 

1. Project Details  ���)2+
'�"�- �+,�#��
 *4�"�� *	'�����+3�����"��
"��
_  

2. Project Update *��"�)��'+9��2�����"��
"��
 

3. Home Page Guide  
�
	'���
���
"�
��"��" Home Page ��
"��
_ ��
�'*��"��
�+��"*4�/������&��	 

4. Mailing Lists  ��
����$��(����
��
��� e-mail ��"�	2$�4��+5�����"��*	'�
�#�
��
"��
_ *	'����B�
�


	'���
���"��
����$��(����
/�
���	2$�_ +9��2�������"�	2$��(� committee@tiwrm.hpcc.nectec.or.th ���#
��4���
�#�


��
"��
_, *	' wrk-grp@tiwrm.hpcc.nectec.or.th  ���#
��4��+5�����"�� 

5. Disscussion Board �(��
'����$�����	��
�����-�#�4�����*��"��������#C��$�"%  


�+��� 4. *��"#�����#	�� Summary *	'�	(�� Project Update , Project Status 
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�� Technology 

�F���
����
������
-�*�
-, @�E�-*�
- *	'
'�����������
-���+
'�������B!����������
"��
_ �������#��+3�
'�������+
'

���F�/�� �����$���(��)(���" /�
��� Technology �C�'����
*�$"#��������&+���	��XH'��" Technology �$�"% ������"��  

 


�+��� 5. *��" Technology Web *	'�	(�� DB Query 

 

��$� 
'��+5�������
 Linux, 
'��6�������	, 
'������+	��/�
��"���������
- *	' World Wide Web  ��*�$	'#�����

�C�'�F���
)B"�$� Technology ��!��(��'&
 ��+
'�
��-�
$�"&
 ���"���
$�"&
 �+3���� 
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�� Survey 

��<��
�����(�"���'����������+� ��
�	�#
��=���!"�����!��*���) ������)��,�
�'�������
��������� (��,�
�'������78�:�

����
���*�)��#
�������7 >8��)�����
�"��'���:/����)�"��?���
�	� �	�(���
���
�	� �������#��
'
���
���
�	� ������������

���@ 

 

�	���� 6. (�"� Survey Web (���
��'

'��'����������+� 
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�� Manual 

�+3��$�����
��
�������$�(���
���"�� ��
�����!"
'����
-�*�
-*	'@�E�-*�
-����������
"��
_ ��(������#�4���������
)��������

���
'��*	'
��"��$���!�����
)������&++
'
2��-�����"���(��% &����� Manual +
'������
�$��
$�
% &��*�$ 

1. ��$�(���
�����!"*	'���"��6�������	 

2. ��$�(���
�����!"*	'���"�� WWW server �
���
'��
��X�����+	��/�
��" WWW 

3. ��$�(���
�����!"
'����
(��$�
��
�������C� 

4. ��$�(���
�����!"*	'���"��
'����
-�����-�������������
)��" (RAID) 

 


�+��� 7. *��" Manual Web 

 

�� Data 

�+3��$�����
��
�������	���#�$�
"���$�"% ������&�� *	'�+3��$�����#
��������������	�#�4�������
�+*���$�"% ��$��+3����

�	� *4�/��� _	_ ��
���4������'�
�
��������	��"#�$�
"���$�"% &����!�����+3����"4$����
 login �$����(��
(�
�������F����
��

�����	 ��
�'�����	��"�
$�"����
)�#�4���������&+�
�
���&�� �H'�����"�
$�"�"���#����4�������"�	2$���$���!� ( ����$� �� login 

*	' password &������)���������$� ��������
 )  
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�+��� 8. *��" Data Web *	'�	(�� Login ��(��+,�� Username *	' Password 

 
�
'�����
 login �
������
4������	�������-�
�
�#����$�" login �B!��� *	����$�(��*	'
#��4$����"����"	"&+ �����!��#���+2U� 

login )���(��*	'
#��4$��)�����"�C�'��#����$�"*��"�$���
 login ����
C���"
�+��� 9. 


�+��� 9. *��"��
 Login ����
'�� 

 
#	�"�����!4���������
)����&+��#�����
$�
�$�"% ��" Data ��(�������
�
�
��������	#
(�*��&������	�$�&+ #�����
$�
/�
��� 

Data ����"��! 

1. Report ���#
���#�4������
�
��������	��
�+*�����&����
�
����&��*	�� ��	��XH'��"����	� *4�/��� #
(�*4���� 

2. Query  ���#
���#�4������
�
��������	��% ��
�+*����"��
�" 

3. User ���#
���#�4����*	�����	����&+���������#
(�*��&������	 @B�"&�$�+���#��2��	����&+��� 

4. Admin ���#
���#�4����*	
'������&++
��*�$"
'�� @B�"&�$�+���#��2��	����&+��� 

( ���#
��
�
	'���
���#�������" Report *	' Query �'&���	$���+3�������)��&+ ) 

 

��(��4������
�
��������	����
C���!�*	��  ��
�'���"�����
 logout ������
'����(��
��	�����F����
�
�
��������	��"4���������!� 

�+3���
+,�"������#�4��������(��*���������  ��
 logout �C�(���
�	�������-���
�
��
 logout ���+
��5�
�$��#��� Data 4������'

�
���$���
 logout ����
C��C��(��#����$�" logout �B!���*��"���#�������"��! 
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�+��� 10. *��"��
 Log out ���
'�� 

 

�� QUERY 

QUERY �+3��$���������������	��
�+��"��
�" @B�"����
)�������	�&����(����!"6�������	 ��"��!���
���"�����$����!

�B"���"�������
�$*�$/�
��#�$�
"�����
$���(������(��+,�"���&�$�#��2��	/�
�����������	���&+�$��&��
����2:�� ��"��!�4�����

�'���������"�����"�� username *	' password ����'��"*�$	'#�$�
"�� 

#��� QUERY ���#������*��"�2�% E�	�-��*�$	'��
�"*
����#�$�
"����(���#�4���������
)�	(������'E�	�-���

���"��
 
����!"��
���#���"(���&��$�"% ��(���
�"�����	&�$&#���������������&+ ��
4������$" SQL Query(�����������


�������	���6�������	) &+
�" Database Server ��(�����4		���-�	����*��"4	
�"#�����4����� ��
4������'�
��" SQL Query 

4$����" HTML Form @B�"*
�&���+3� 3 �$�� �(� 

1. +�
���,)&���!-�&�"
�����
 @B�"�	(��&����
������

������2��
"�(����"#�$�
"�� ��$� BMA, EGAT #
(� 

RID 

2. -�������,)&	
!-�&�"
�����
 �+3���
�"
�
��
����@��
�(� ��(�� click �	(����
�"���'#��
)B"��
�	(��

�
��" SQL Query ���#
����
�"��!�%  

3. 01&�2���,)& �+3��(����"�	2$������	��$�+
���H�!��Q�, �����������C������	, #
(�#��
�	��)����+3���� ��(���
� click 

�	(�������
�"*	��E�	�-�����	��!"#����"*�$	'��
�"�'+
��5�B!������
�"
�
��
��������(�  

��(�� click �	(���(��#�$�
"������

������2�*	�� ��
�"
�
��
����@��
�(�(Table Names) �'*��"�(����
�"�����	

/�
��#�$�
"����!�% *	'4���������
) click ��(���	(�� query �����	����
�"��!� @B�"��(�� click *	���'*��"
�
�(����"E�	�-

�
��� operation *	'��F���
 sort �����	���#��	(���$�&+���$���(��E�	�-(Field Names)  

#	������	(���
��2� Field *	'�2� Database *	����+2U� Submit ��(�����������	#
(��� reset ��(��	������	���

�	(��&����!"#�� @B�"�'&�������	�+3�4		��F-*
����*�$	'�"�-�
��
����
) click ����(����"�"�-�
��(������
�"�����	 


�+��� 11. *��"#�������"#��� QUERY  

 

�� REPORT  ��#��������������
���"
�����
������,������� !&������
��,(Tiwrm Report) ���
�� 

��EGAT Report 

4���������
)�
�
��������	���
�
"����"��
&EE,�_ (EGAT Report) ��
��
�	(�������	������"��
 *	����+2U� view 

��(���������	 ��"����
$�"�$�&+��! 4������'�	(���������	
'����!����"��(���/����	��
'
'��	� 5 +<���4$���� 

 ���������		
����
���
��������������������������������
����� �����!� �. �"�#�����$%&��		  10




�+��� 12.  *��"��
+,�������	��(��*��"
�
"����" EGAT 

 
�����	�������
)�
�
���&����� EGAT Report �(�  


�+��� 13.  *��"4	��"
�
"����� EGAT 

 

1. 
'����!�� +
���H�!������(��� +
���H�!��
'��
��� _	_ ��
�+��"*4�/�����"��(�����
&EE,� ��!" 17 *#$" &��*�$ ��(���

��
������ ��(���/����	 �+3���� 

2. �����	������'��"��(����$�"% ��$� ��������" 
�� ��" ���*#�$"�����!"��"��(��� _	_ 

3. *4�/���*��"+
���H�!�����
'�#
 H �
���H�)����
�������"��
&EE,�_ 

4. *4�/���*��"+
���H�����(!� H �
���H�)����
�������"��
&EE,�_ 
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��RID REPORT 

�+3��$��*��"
�
"����
�+*����"*4�/���*	'*4�/�� @B�"4���������
)�	(���)���������� *	'���#���$�"��	���" 

�����	&�� #
(��'���#���+3�+<�������&�� ��!"
�"������#��$��������2� �$����
����2� *	'�$���	��
 
����!"�����������#�2

��
H-��"�	$�� ��������!�
�"����
)�
�����*#�$"��"�)���*	'�$������ ��
*��"��*4����&�� 


�+��� 14. *��"��
+,�������	��(��*��"
�
"����" RID 

 

�����	�������
)�
�
���&����� RID Report �(� 

1. *4�/���*��"
'����!��(gageheight) +
���H�!��(discharge) *	'+
���H�!��Q� (rainfall) H �
���H�)����
�������"

�
��	+
'��� @B�"*�$"����(!����	2$��!�� 

2. *4�/���*��"+
���H�!��Q� (rainfall) H �
���H�)����
�������"�
��	+
'��� @B�"*�$"�����"#��� 

3. *4�/��*��"�����!"��"�)����
������!��*
����	2$��!�� *	'�)����
������!��Q�*
����
�
��"#��� ��
����
)+,��

�����	�(���)���*	��*��"���*#�$"��*4����+
'���&�
&�� *	'
�"����
)�	(������(���+
�
����
�����)�����!"#��&�� 

4. *4�/���*��"
'����!��(gageheight) +
���H�!��(discharge) ��"�2��)���������
�$ ��(���+
�
����
���� 
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�+��� 15. *��"����
$�"
�
"����" RID  
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��BMA REPORT 

�+3��$��*��"
�
"����
�+*����"*4������"�
2"���_ @B�"����
)�	(������'�#�*��"
'����!�� #
(� +
���H�!��Q� ��"

����
$�"�'*��"
'����!�� ��
*��"���*#�$"�����!"*	'�$�
'����!����	��
#���*	'#	�"+
'��
'��
�!�� H ���*#�$"�
�"��

*4���� *	'��(��4������������-&+��"�'*��"�(���)��� #��4����� �	���������*#�$"�)�����!� �'*��"
�
"���+3�*4�/���*��"

�$�
'����!����!"*�$����
����B������	 ���
�
"��*4�/�����"�	$�� 4���������
)�	(���� �����
�E��" #��� #
(� #	�" #
(�

��!"��"��"+
'��
'��
�!��&�� ��
 �	������+2U� Hide #
(� Show ���*4�/�����"
�+��� 16. 

 

�+��� 16. *��"����
$�"
�
"����" BMA 
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��TMD REPORT 

����
)�	(��*4�/�����"�����	+
���H�!��Q�����)�����!"#����"�
��2�2��
����
� ��

'�2#��
�	��)���*	'�	(���$�"

��	�@B�"���#��	(���+3��$�"��	���!"#��, 
���#	�" 10 +<, 
���#	�" 5 +<, +<+9��2��� #
(���(��+9��2��� 


�+��� 17. *��"��
+,�������	��(��*��"
�
"����" TMD  

  

#
(�����
)�	(�����+<�!�������!��2������� 31 ������ *	'�
������������ 1 ��X�
� ��
��
 �	��� ��� radio button #���+<�!�� ��"


�+  ��(���	(���
�*	�� ��+2U� "*��"*4�/���" �'&���
�E*��"�$�+
���H�!��Q���"�)��� 379003 ���$�"��	�
���#	�" 10 

+< ��"
�+��� 18. 

 

���$%&  18. '���������"�� TMD  

 ���������		
����
���
��������������������������������
����� �����!� �. �"�#�����$%&��		  15



��NWRC Report 

�����
��� NWRC 6��
	"7��#8
�����
���,)&69�-���� 6�
. �����,,����"
�����
-���; �
�
���,)&

#��
��� 
�������<� -���& "������,)&#��,�(!&�!"&�������=�
��� ������"���-���;����#����$ >?��@)�	
�6�,��9

�&����)%���#8
������"��� �
�
���-�������	
�)#��� 19. 

 

���$%& 19.  '���������"�� NWRC '(�)�������������"����("����������	�����	* 
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��TIWRM Report 


�
"���� TIWRM �+3�
�
"�����
����������	�!����"�2�% #�$�
"������&�����
���������)2+
'�"�-��"��
"��
_ 

+9��2���
�
"�� TIWRM ��!
�"�
�$��
'#�$�"��
��.�� *�$�C����"�$�����4���������
)�
�
���&����$�  Scenario Window ��(��

�
�
����'+
��5#����$�"��" TIWRM Report �B!�����"
�+��� 20. 


�+��� 20. *��" Scenario Window ��" TIWRM 

  

"���>��'��
)�����F��<�(����������7!�'$��
�#*�(,�
��J�����"��*�#���+
��)��$��'��
������������ (��#*�(,�
�����
�

�������,��
�
����!KKQ�@ ��
����
��	�%$� �%�%�%#%R (������
�(�
��" >8���	���������J(�"����
�
��J���,��
����
��"= !"��"'���

�*�����&!������#*�(,�
����� ��
� 


�+��� 21. *��"�(����(���#	�"����������-&+��"������*#�$"��"��(��� 

 
��"��������'�+3�
�
��
���4���������
)�
�
��������	&�� ��$�)��4��������"��
�'������������F-��"��
&#	��"�!��
'#�$�"

�)����$�"% �C��+2U� “relation between objects” �����	�'+
��5��*4�����+3�������*�"����������"�����
&#	��"��"
�+��� 

21. 
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�+��� 21. *��"����������F-��"��
&#	��"�!��
'#�$�"�)����$�"% 

 

 #
(�)��4��������"��
��
�
	'���
���"�)���#
(���(����$�"% �C����
)�	�������-������*#�$"��!�% ��*4������" TIWRM 

Report  �����	��"�)�����"�	$���'+
��5�
�$��#����$�"�+3�*4�/��������F-���
�
��
����	(��&�����������	$�"��"#���

�$�" TIWRM Report  �����	��"�)����'+
��5�B!��������#����$�"�
�
��$� Scenario @B�"��#����$�"��!�'*�$"�+3� 3 �$���(� 

Input, *4�/�� *	' Output ���$����" Input �'*��"�)�������+3�����#��!��*�$�)�����! �H'��� Output �'*��"�)�������+3�

���
���!������)�����! 4���������
)�+	��
�������"�����	����'*��"&����
�	(��
�
��
��"���������"*4�/�� ��������!��

�$����" Input *	' Output 
�"����
)�#�4������	�����(���	(���������	����)����������
����"���&��������
 


�+��� 22. *��"
�
"����"�����	 H.�)���������"��
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�� GIS  

��(��4�����������$#�����" Map Generation �'����
�"�#��	(�����"��������	(���#�+
��5��*4�����
������ column ���#�B�"�'�+3�

��
�	(��*4������"��"#���, )��&+�+3���
�����������"��"#��� ����/� #
(�����	 #	�"�����!��'�	(��*��"4	)��, *�$

�!��	���	�" *	' UTM Grid(�+3���
�"*��"�$���#�$�
 UTM) *	'�	(������������"��
���*4���� *	���	(�����(!� *	' 

column �2����
���#
���
H���"��
�	(������	 @B�"����#�4�����"������
)*��&�������+
'���
&�� ��
��
�	��� ��*4����

��"*�$	'����	�'��E�
-��#�*��&� *	�� �	��� +2U� "Generate Map" ��"
�+��� 23. 


�+��� 23.  *��"��
+,�������	��(����� Map Generation 

 

#	�"�����!��+
*�
��'�����������	���6�������	������+3�*4�������
�
	'���
�������#��&�� ��
��
�	��� 	"��*�$	'�2�

��"*4�����'*��"�����	���#
���2�% ��!��B!����+3����#�B�"#����$�" ���#
����
@$�������	�����	)��, *�$�!��	���	�" #
(� 

UTM Grid ����
)��+2U� "Hide Roads", "Hide Streams" #
(� "Hide Grid" ���	����� ��"
�+��� 24. 


�+��� 24. *��"*4���� *	'�����	)�� *�$�!�� *	' UTM Grid ���������"��
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�� Mosaic Wavelet Viewer 

��(���+
*�
����/����� server ��*��"4	���$����� 3 *	�� ����
)�	��� 	"���$������"*4������(�������
�
�
/��&+

*��"
�"�$����� 1 *	'*�$	'�
�!"����	����'�
�
/����	' 4 ��$� ��
��"�2��'�
�
&�� 16 ��$�  

��

$�/�����&����
��+2U� Control *	�� �	��� ���$����� 3  

���#
���$�������"�+3���
�������	*4�������$���(������#�(��������$��(�����
�) ���)���$"����!"*�$����
������#��� Viewer 4��

�������
)��+2U���(���	(����
�	(���(!�������� 4x4 *	����+2U� "Reload Now!" ��(���#� server �$"*4�����	���� 

 

�+��� 25. *��"��
���"����" Mosaic Wavelet Viewer 
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�$���� 

�����
���"�� TIWRM Web 4���������
)������
�
	'���
� *	'��������
���"����"��
"��
_&�� ��
4$����"��
(��$�


���������
- *	'���#
��4��������&��
�����F� �'����
)�
�
��������	&�� ����#�4��
$��"�����#�$�
"���$�"%���
$����
"��
_

����
)��(����
"�����	����$�"#�$�
"����� ��(�����&+���������2���
����������
'#�$�"#�$�
"�� ����'�����@B�"����

����
H-��"�����	����B!� *	'��������'&����.���B!��+3�
�+*�� GIS ��(������
)���"��&��#	�

�+*���$�"%��� *	'�'

�+3�+
'�
��-���
��"�B!� 

 

�+��$%&)!�)��  

�$������
)*��"�������#C� ���*�'��� ������� ��
"��
_ &����� 

�
.
�
	 ���
��� #��#���#�$�
+5�������
����
*	'��.��������	
����������
-��

)�'��"  ���
-������	
�

���	C��
�����-*	'���������
-*#$"����  ��!� 11 �	���� 108 ����
��"���&�
������
-, )��
�"�!��, ���
������, 

�
2"����#���
 10400  ��
����- 642-7076…8 

#
(� E-Mail webmast@tiwrm.hpcc.nectec.or.th  
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������'(�'���/����(���%��#	��
�� TIWRM  ���$%& 20 - 21 �
��	� 2542 $%& HPCC 


���"������
������ 

1. ��'��"+�'&  "����8�� ��+���$�,���� 

2. ��'������%U  ���
�V�X%R ��+���$�,���� 

3. �.�.�7��  �F%������� ����������� 

4. �
���� �#.X�7��"%R  ������ ����������� 

5. ��'$%$�Z�&  ���
���� ����������� 

6. �.�.��X��#�&  
%���
�� ���
+#+�%'��%�'� 

7. ��'�����
7��"%R  �
�+� ���
+#+�%'��%�'� 

8. ��'���+U  ��#����# ���!KKQ�[\�'��%# 

9. �.�.�+��UU�  #����'�$�� �*��������/�����������$'�����*�(,
���#% 

10. ��'�+$)�&  ���$%�%) �*��������/�����������$'�����*�(,
���#% 

"������
) '(�"��)
(�����
�� 

1.  ����
�������*������� HPCC ���
�� �"�
��+���$��X& - �"�
������� 2542  �������+��������,?��,��
�����
��
������)
���

$��
��������,�")�� 5 ,�
�'��� �"�
����������<�
'
����
' (��!"���+�������)��������F%��#%������ HPCC �,�
!��"����� 

 RID BMA EGAT NWRC TMD 

Mon      

Tue   �  � 

Wed � �    

Thu � � � � � 

Fri    �  

2.  ���(������������*�������(�
�
� ���
�� �"�
��+���$��X& - �"�
������� 2542   )�()���,�������',��� ��"�
���%��

���"�,& ��� 2 ��
 #���(#
 ������ 8 �+���$��X& ��<�#��!� 

3. �������+� !"�������'���
�'"�������@  , ���:/�����*�����
��������@  , ��$��� , ^��&"(��& (��>
K#&(��& ��������

�������@ (�� ���)�"����������
���
�	� ���)������
��������� #����"��#
��=  #���	����
��������
����
��� (MIT) 

4. (��������#%"#

 )�������7�$�& ��<�,��� (�������J#%"#

�
�� E-Mail ����,�!��  �
�����#%"#

��� HPCC �����J#%"

#

������7�$�& ,��
 �
� E-mail !���� cenot@tiwrm.hpcc.nectec.or.th 

���������		
����
���
��������������������������������
����� �����!� 
. 
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���$3

������ 

���$%& 20 �
��	� 2542  ��!&���(� 10:00 �. 

��'/��7��"%R ��<��	�"*���%����
���,����
������� >8��)���<�!�#��,����
���!"�()��,����,�
�'���#
��=(�����
 ���(���*� 

�*������	�)���������@ ���()���'���
�'"�
��������
��� (������������*�����
������)��,�������
� HPCC ��,�
���"�
�

�+���$��X& J8��"�
����������  

��'/��7��"%R!"���+�������
��
���
�	��
�)���"��'��� 2 ��������
 ��
�	���
������
'	
(��� �

�����*�������� (����
�	��,�
 

>8��)���<���
�	�,���)����������
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 ����
�����������+��"'��'�
��%�X%R �)��,�������
� HPCC ()���
�!"���%��)�"�*��
������,������J 

upload !K�&�
����� browser ��'�� homepage �
� TIWRM (��� >8�������J)�������+��,�!������$��
��� upload !K�&)��

,�
�'���#
��=!"�"��' )8���+����
������
� ������
+#+@)�����%X��
���
�	����,���� HPCC �"'�%X� upload ��� (��!"�(J����'

������
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������
����)�����
��� spec �

������	� �����
����������
+#+@���
'	
�� spec #�*���� ���� browse ���������

���= 

�*�,��������+���$�,�������� !"��+'����+/������%U������
����)�"��?���
�	����
���
� monthly  (��annually �
�J��J����

�%X�������������.����$��
)�"�*���
�	��,�
����� �?)�)�"��?��$�'���
�	� daily ��
����� (��)��*�����*���/�
��
��
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�$����'���#
��= ������ ���.)�"���,��
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 RID BMA EGAT NWRC TMD 

Mon      

Tue   �  � 

Wed � �    

Thu � � � � � 

Fri    �  
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��������������$%&�?!��)!�����#	��
�� TIWRM �����$%& 20-21 �
��	� 2542 

 

��������$%&"�� HPCC  ���7�$�& 642-7076-8 

               1.��'������'& �+U���:�  (3009) 

               2.��'X���+X �%$'&�"��   (3011) 

               3.��'�
��%�X%R �%)�%$�:&  (3012) 

               4.��'�%�X%��' �,�
������+�  (3004) 

               5.��'/��7��"%R $%�$&$��/��#%  (3015) 

 

��������$%&�"�����
��������
��������)���@ 

��+���$�,����  

               1. ��' ��"+�'& "����8�� �%7����'X� 4   ���7�$�& 246-0317-9 

               2. ��' ������%U ���
�V�X%R �%7���!KKQ� 3   ���7�$�& 246-0317-9 

 

 �����������  

               1. �.�. �7�� �F%������� ����%������
�$%��#
�& 6 �.   ���7�$�& 243-6972  

               2. �
���� �#. X�7��"%R ������ ���
+���%�'� 4   ���7�$�&241-2065 

 

 ���
+#+�%'��%�'�  

               1. �.�. ��X��#�& 
%���
�� ���
+#+�%'��%�'� 6 �.   ���7�$�& 399-2666 

               2. ��' �����
7��"%R �
�+� ���
+#+�%'��%�'� 4  ���7�$�& 399-2666 

  

 ���!KKQ�[\�'��%# 

 1.��' ���+U  ��#����#  ���7�$�& 436-2184 

 

 �*��������/�����������$'�����*�(,
���#% 

1. �.�. �+��UU�  #����'�$��  �)��,�������%�����,&��'��'(��(�� 4  ���7�$�& 629-9447-9 

2. ��' �+$)�&  ���$%�%)  �)��,�������%�����,&��'��'(��(�� 3  ���7�$�& 629-9447-9 
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���$%&����  20-21 �
��	� 2542 ��!&���(� 10:00 �. +3� 15:30 �. 

���,���
������ (�
���<� 3 ,����
 ��
 

 

������ 20 ������ 2542 

09:30 �. - 12:00 �. 

1.  (���*� �*������	�)�� (�� ���()���'���
�'"�
��������
��� (������������*�����Q
���
�	��
��������@ 

2.  (���*�����
�#�� ����'�����������@ (�
���<��
��'

'"����� 

2.1 #����'���
�'"(����
���
�������@ 
'
��'

 �"'�������#
���
>��J�� �$��
���������)�����"������

�*�����
����� 2 [\�' (����
)*���"�
��������@ 

2.2 ,������(������� �
�(#
��,�
�'��� ���� 5 ,�
�'��� ��
 

  2.2.1  ,�
�'������� 5 ,�
�'��� 

2.2.2 HPCC 

2.2.3 MIT 

2.2.4 Committee 

2.3 �����������
��������@ (�����
���
��	�����
��� 

13:00 �. - 15:30 �. 

2.4 HomePage �
��������@ $��
�
X%��'����
���(#
���
�� 

2.5 ��+� (��#
���
>��J�� 

 

���$%& 21 �
��	� 2542 

09:30 �. - 12:00 �. 

3. ��'���
�'"�
��������@ ���
���������'���
�����)��,�����������
��� 

3.1 ��$����
���������*������?���
�	� �"''8"#�� System Diagram �
� MIT $��
�����
X%��'��(#
���
�� 

3.2 �����~%��#%��������� ��<� Linux �"'
X%��'
'
��'

 �,��,?������*���U�
������� (����'���
�'"����
��

�
������� 

3.3 �����?���
�	� ���
���
� DBMS ��
 Postgres ��(�
�
� �	�(���
����)�"��?� , ���

�(��#���� , ���

�*���
�	����� 

3.4 GIS 
'
��'

 �,��,?���$��� , ����*���� (�������!"���� �$��
�,���%"���������)J8������*���U������*���
�	�

���!"������'+�#&��� 

13:00 �. - 15:30 �. 

3.5 Tools #
��= �����������$�Z�� �+�"��� 
'
����
��= �"'������'���
�'"���
���
������?���
�	� ��
� CSS , 

JAVA  , CVS  (��
���= #�� TIWRM HomePage ��,����
 Technology 

3.6 ��+� (��#
���
>��J�� 
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Internet GIS 

#�� �����(�* �����
K� 

chat@hpcc.nectec.or.th 

 

���/��������,���%����
������
���������
%��#
�&��?#!"���������%'�����8���+��/� !�
�
�)���<������:/�

�%���� ���>��
��'�%���� ��������,���%���,��������'�
���������
%��#
�&��?# ����#�
��������
�	��
������	�(���,�
 

���������
�	��������7�	�%7��#�& (GIS) �?��<����#�
��������8��#���*�"��"��' ����,���%��� GIS �
���������
%��#
�&��?#

!"��$%��)*�����8��
'
��������
������
�����
���� ������<��$�������,���%��� GIS �
���������
%��#
�&��?#��<���%����	�

(���,�
 >8���	������%��������J�������%�����!�
���
���!"��,?����

� ��
������J����$��
�,��	����#��)�
��������)��)+",�8��!�

'��
��)+",�8�� �"'�	������<����*�,�"�
�#�
�����"%����)��!,�!�!,�"��'����*�,�")+"�� browser �
��	�������� 

�������'���������J����$��
�������������,���%��� GIS �
���������
%��#
�&��?#�?��
'	
,��'�	�(�� ��,��'

��%:�������%#���(��� �$��
�,�����,���%��������������������"������8�� (#
�?�������

'�����	� J8��	���� !�
�,������

�����7�:j�%)�
����
�!�'�/���� 

�*�,������������������
�
�'�$��
���)�"������$'�����*�(,
������7!�'��� )�������*��
���������,���%��� 

GIS �
���������
%��#
�&��?#�����"��' �"'�������)���<��������$�Z���8�����
� �"'
�7�'�������'����"�
�>
K�&(��&

#
��=������,����
'	

'
��($�
,��' 

�����������������@ ���
�����$��
�����%��� GIS �
���������
%��#
�&��?#�������
�"��' 3 �
�� ��
 

�� ��
��������$;���!;��)�*  

$�'�!��(���$%& GRASS 
�)��*��$���������� ��	
&�#"*
%+������(������#� �!#,-�������

&�
&�#"*'��'�
��
�"#+��'/�0���
��/���2 �(����
�)�/&��$%&$��������3 

&�'"���		 
%�� ����(������+!�+� ����(����$%&�(��+� ����(�
�+� 

/�4� �*�

/�4�'�!� 
�)�/&� 

����"������
���

�� ��
��L��"����(��!������� 

$�'�!��(���$%& PostgreSQL 
�)��*��$�����������&�����������
&�#"*
%+�	����� (Attribute data) �����#��(�

�(��!
&����	������� �!#����
�)�/�!
%���#���!��� 
&�#"*
%+������(� �*�
&�#"*
%+�	����� 
�������'�	�&�
&�#"*�(�#(
�!�#7�	7&��#��2 ��&�&!� 

����"������
���

�� ���!
��
��� world wide web 

$�'�!��(��������	�&!��*8�#
���9*0�(�
�)� html �*��!� scripts /���2�(����
�)� 7-����:��
-��
����$�&	�+��� GIS 
���������		�+�
/��0
�;/���
<��� #(��&��(��*��$������	�!�#/&���������"&$%&	�+��� �*�������/�#�!�#
/&���������  

����
����

 

 

���������		
����
���
��������������������������������
����� �����!� 
. 
��'�������	����	�#������(�1  29



 

"�,�)��
��$/����"������
�������!
�� GIS 
���$�������!��)��*��O) 

 

 

 

��%������*���� 

 

 

   �	����#%"#

����� web server #���
�����������,���%��� GIS �
���������
%��#
�&��?# 

 

 

 

web server �
���
�	������(���������!��,��	�������� >8��)����
������,��	���������J���
� ����*����#

)������!"� ��
�  

����'�'��$ (Zoom out) ���'

��$ (Zoom in) ��������'�#*�(,�
��
���$(����� (Pan) ����*�,�"�,� 

(�"��;$��������
�	� ���#�
������
�����(�"��� browser ,��
��Kk��&�����$��
��������#��)�
� (Identify)  

,��
Kk��&�����$��
����
�J�� (Query) 

 

 

 

browser �
��	�����
�����#�
��������!�'�� web server �$��
�����%��� 

 

 

          web server �
���)���������������������
��
 ����!�'�� browser �
��	���� 

 

 

 

�%���+"����*���� 
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��$/����"��������!
�� GIS 
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Client machine

Client machine

Internet Network

PostgreSQL

database

GRASS

GIS

database

Metadata

reference tables

TIWRM web server
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	������$�&�<��
%&��
��#��'
�� GRASS 

#�� Q����Q $!7�*��#� 

taravudh@hpcc.nectec.or.th 

 

����� 
GRASS (Geographic Resources Analysis Support System) ��<� public domain >8�����+/����#%��
���+���

����
� raster based GIS, vector GIS, image processing system, and graphics production system. ���(���"����
��

J	�������8�����"' US Army Corps of Engineers ��<������
���
������)�"�����%�$������ (���%��(�"��
�����%��,��, �����������


'
��($�
,��'��,�
�'�����j��� �,��%�'���' ,�
�'�����%�$�/%�'&#
��= >8���"'���(���(���J	�������8�����"'��� C 

��<�����
�#�� �k))+�����,�
�'��������������<��	�$�Z��#

 ��
 Baylor University (the Center for Applied Geographic and 

Spatial Research) �"'����� Upgrade ��<���
�&���� 4.2 (�� 5.0 

��#�����(��� GRASS )����)+"��' 40 ���(����*�,������ render images ��,���)
 (monitor ) (�����"�: 

�����(���������������*���/��$ (Raster) 75 ���(��� �����(�������*���/��
�	���%�����(vector) 30 ���(��� ��

���(�������*���/��� multi-spectral image processing 30 ���(��� �����(���)�"�������j����
�	� 16 ���(��� 

(�������(���)�"�����
�	���%�)+" (points) 6 ���(��� >8��)��,?��
� ���
���
����(��� GRASS )���,��'=,������ ���

�����J�
�'�,��	����!"����������"��)�����������"����
��!"���<�
'
��"� 

 

Data formats supported by GRASS 

�� Raster  

�� Vector 

�� Sites 

�� Import from DXF, Image, ASCII, and others 

�� Export to DXF, Image, ASCII, and others 

�� Image (satellite and air-photo) 

 

Data Management capabilities of GRASS 

�� Spatial analysis 

�� Data generation through modelling 

�� Map generation 

�� Link to DBMS 

�� Data visualization 
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�� Data storage 

 

GRASS )������J�*������ UNIX platforms ��
� LINUX, Solaris, SunOS, Irix, BSD (�� HP-UX. �*�,�����

�k))+��������J�*������ Windows 95 !"�(���(#
#�
����'��%�>��
 �*�,�������)*���<�����
�#���
������
����)�����*�,���

���(���GRASS ���)����+/����#%
'
����
'����+""����� 

�� 'C' compiler  

�� 8 Mbytes of RAM  

�� 140 Mbytes of free disk space for source code  

�� 120 Mbytes of free disk space for compiled binaries  

 

(#
J��)��,��,�����)�%�= �?������+/����#%�
������
�"����� 

�� 'C' compiler, either native or 'gcc'  

�� 32 Mbytes of RAM  

�� 140 Mbytes of free disk space for source code  

�� 160 Mbytes of free disk space for compiled binaries  

�� Motif or Motif-clone for compiling XGRASS  

�� 100 Mbytes to several gigabytes for data  

 

����*�������
�	� �����J�*�������
�	��"'��� Digitize ,��
 Transfer Files ,��
)��j����
�	�
���= (ArcInfo , 

MapInfo , Intergraph , AutoCAD) >8�����
���
���
�	���%����� )+" $������ )������J����
����!"�  (#
����/��
� Attribute 

Files )�'�����,�
'	
���	��
� Text Files (����*���(��#%" 

�*�,�����/�"����
��(��!�!"��"'������ Postgres �������
�'������j����
�	� >8�� Postgres �?��<� relational 

database management system (DBMS) #��,�8���,��
���� 

����������*�������
�	� ('���<� 

- Data (line/point/polygon , attribute) 

- Vector 

- Raster 

 

GRASS �����J�
�'������%�����,&��
�	� �"'!"��� function ��,��'= ���:/� ��
� 

- Arithmetic (+, -, *, /, % ) 

- Logical (==, !=, >, >=, <, <=, &&, || ) 

- Function (Grey Scale Equivalent / Color Separates) 

 

GRASS �����J(�"������	��
� 2 (�� 3 �%#%  
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���������J�
� GRASS 

Data analysis and modeling 

�� watershed analysis and modeling 

�� land use planning 

�� terrain analysis 

�� land management 

�� erosion modeling 

�� spatial visualization 

�� population demographics 

�� satellite image classification 

�� business geographics 

�� air photo interpretation 

�� environmental analysis 

�� digitizing 

�� agricultural analysis 

�� map production 

�� data development 

�� statistical analysis 

 

Raster analysis 

�� Cell and profile data query 

�� Automatic rasterline and area to vector conversion 

�� Colortable modifications 

�� Conversion to vector and point data format 

�� Buffering of line structures 

�� Reclassification of cell labels 

�� Correlation / covariance analysis 

�� Resampling (resolution) 

�� Expert system analysis 

�� Rescaling of cell values 

�� Flow analysis 

�� Statistical cell analysis 

�� Interpolation for missing values 
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�� Surface generation from vector lines 

�� Neighborhood matrix analysis 

�� Surface analysis 

�� Raster overlay with or without weight 

�� Watershed generation and analysis 

 

Vector analysis 

�� Contour generation from raster surface 

�� Conversion to raster and point data format 

�� Digitizing with board or on screen (scanned raster image) with mouse 

�� Reclassification of vector labels 

�� Superpositioning of vector layers 

 

Point data analysis 

�� Delaunay triangulation 

�� Surface interpolation from spot heights 

�� Thiessen polygons 

�� Topographic analysis (curvature, slope, aspect) 

 

Image processing 

�� Canonial component analysis (CCA) 

�� Color composite generation 

�� Edge detection 

�� Frequency filtering (Fourier, convolution matrices) 

�� Fourier and inverse fourier transformation 

�� Histogram stretching 

�� IHS transformation to RGB 

�� Image rectification (affine and polynomial transformations on raster and vector targets) 

�� Ortho photo rectification 

�� Principal component analysis (PCA) 

�� Radiometric corrections (Fourier) 

�� Resampling 

�� RGB to IHS transformation 

�� Texture oriented classification (sequential maximum a-posteriori classification) 
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�� Shape detection 

�� Supervised classification (training areas, maximum likelihood) 

�� Unsupervised classification (minimum distance clustering, maximum likelihood) 

 

Screen displays 

�� 3D surfaces 

�� Raster maps 

�� Color assignments 

�� Vector maps 

�� Graphical user interface 

�� Point data maps 

�� Histogram presentation 

�� Zoom / Unzoom function 

 

DTM Analysis 

�� Cost / path analysis 

�� Contour generation 

�� Slope / aspect analysis 

�� Surface generation from spot heights or contours 

 

Map creation 

�� PPM-image maps 

�� Gif image production 

�� Postscript maps 

�� MPEG-type animation 

 

Extra modules 

�� Erosion modeling (AGNPS, ANSWERS) 

�� Landscape structure analysis 

�� Solution transport 

�� Watershed and flood analysis (SWAT) 

�� Wildfire prediction 
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PostgreSQL DBMS 

#�� X��;�
�!Y  7!�7*7��X��)! 

narongk@hpcc.nectec.or.th 

 

 

PostgreSQL 	����<� 

��<� Object-Relational DBMS ��������	
���
����������� SQL ���������������  ��������	
�� subselects , 

transactions , user-defined types ��� functions ��� �!�������"# Database $%&�
�� Source code '�! ��(� 

 

�������	
����

  
�� ��"# Project ��� Prof. Michael Stonebraker �!& ���()������ Berkeley  

�� $%&���)�*�+#���,�� Ingres $%&���"#�!&�
�,��
#��&� CA-Ingres II $%&� Ingres 
�� ���� query , QUEL ��"#�������-�(��� 
�.,,/��#�����/�*�+#������( �-0��������	#1���
�����'�!   

�� -0��� Prof. Stonebraker ���#1���*�+#���"# Postgres (��,�� after Ingres) $%&����
������ query ��"# POSTQUEL 

��"# Postgres version 4.2 

�� -0���
#�0(� �2 1987  Postgres �����#� rules , procedures , time travel , extensible types ��� object-relational 

concepts 

�� Postgres 	
�#1���
�� �*�&����3�� 
#��&�(0� Illustra (�.,,/��# 	
� Informix $����� ����(������(�
# Universal Server) 

�� -0��� #��4%�����)55���� 2 3# 3�� Andrew Yu ��� Jolly Chen  ���*�+#� Postgres 
��
������ query -���
�
����!&��"#��-��6�# ��#�!& ���� POSTQUEL ��)� $%&�����7��*�0
#�2 1995 ,%���!����"# Postgres95 ���� version 5 
����,��#��# ���*�+#�-0� ��� ��/0�*�+#���� Internet  

�� �.,,/��# ���!&�#��&���"# PostgreSQL *�+#�-0��#�&����"# version 6.4  

 

��	����������
� 
�����!&
�� PostgreSQL ,�-)�-��� PostgreSQL �(��!&�3��&�� Server $%&���"#�!&��8� database ��(� �����������	 -)�-��� 

PostgreSQL �������(0� 1 �/�
# Server �3��&����!�(  
7
��
������ PostgreSQL ,�
����&�(0� postgres $%&���"#7
��
������ -�(������� ��� database $%&������	�1���#������

31���&��9*�� �*�&�,����� database ��� 7
�
����)��� (user)  $%&� 7
��
������ database (postgres) ,�3��������1���#��� 
superuser 
#���� Unix �#���!&��� postgres �����	 �������&� user ����1��#��)�:)�����������
����#-0��;��� 

PostgreSQL 
���
��������1���# ��� Client/Server $%&�
#����1���#,���������(� 3 process �1���#�0(���# 3�� 

1. Postmaster ��"# supervisory daemon process $%&�,�����-)�-0����(0�� Frontend ��� Backend process 
#��� 
allocate share buffer , ,�����30���)&�-�#-0��;
#���(0����)&��1���# �����8���#�%��������
���������3(��7)�*���
-0��;�!&��)��%�# 
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2. Postgres ��"# backend process �*�&�,����� database 	��(0��0(##!���"# process �!&�1���#,�)�; ��0# �1���#-�� 
query ��� Postmaster ,���&�
������� Backend process �1������/�; ������&��-0���� Frontend ���#��# Postgres #!�,�
�1���#�!& server 

3. Frontend ��"# application $%&�,��1���#�!&�3��&�� client ���,��0�31���&�������&��-0� ����31���&�-0��; ���!& Postmaster 

���( Postmaster ,%��0�-0�����1���#���!& Postgres 

 

���		
���
�

��� PostgreSQL 

����1���#,���0� process �!&�1���#����!&��0�(�����( 3��  
1. 
#�0(#��� Supervisory daemon process 3��  Postmaster 

2. 
#�0(#��� User's Frontend application  ��0#  ������� psql  ����  CGI-Perl 

3. ���
#�0(#  Backend database servers 3��   Postgres  

 

�� ���&�������� ��� Frontend -����������
� �����1���#��� database �����!��70�#��� library  libpq $%&� library libpq 

#!� ,��0� requests 70�#��� Network ����� Postmaster ���&� Postmaster ������ request �����0�( ��� Postmaster ,�
����� Backend process  �%�#�!& server �*�&�-)�-0���� Frontend ��# ����1���##��#,���)��%�#���(0�� Frontend ��� 
Backend  �����070�# Postmaster �!� ��� Postmaster �8�1���#-0��� 3������� request ��&#;-0��� 

�� Library libpq ,�
�� �#%&� Frontend �����	-)�-0�������� Backend processes �-0����1���#�����"#��� single 

threaded �#�&��,�� library libpq �����0�����	�1� multithreaded ��� 
�� -����������!&��0�(��  ���#��# Postmaster ��� Backend ,�-����1���#��
0�!& �3��&����!�(��# 3�� database server �-0 

Frontend ,��1���#�!&�3��&��
��8��� 
 

�������	
���!"�#�$�����$
� client 	�% server 

 

 

 

&
�
 query �'"(��   
���� query �!& PostgreSQL 
���)�-����-��6�# SQL3 $%&��1����,���"# ��-��6�#������� Query ����!����*)&�

3/<����-)-0��; ��0#  extensible type system, inheritance, functions ��� production rules ,������ POSTQUEL ��)� 
��������"#��-����-��6�# ANSI SQL $%&���������(�31���&� 3�� 
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�� abort transaction, alter table, begin transaction, change acl, close, copy, create aggregate, create database, 

create function, create index, create operator, create rule, create table, create type, create version, create 

view, declare, delete, drop aggregate, drop database, drop function, drop index, drop operator, drop rule, 

drop table, drop type, drop view, end transaction, extend index, fetch, grant, insert, load, purge, revoke, 

select, update, vacuum 

�� expressions �����	��"#������� arbitrary arithmetic, logical , functional expressions , aggrgates. 

 

	
����

 PostgreSQL Client  �!&�����	
����#70�# Web ���  
�� ���*�+#� �0(# client ���
������ Tcl 

�.,,/��# ����!���*�+#� libpgtcl $%&���"# interface library ��� Tcl �*�&�-)�-0���� PostgreSQL ���,�#1���*�+#���"#�0(# 
client  

 

�� ���*�+#� �0(# client ���
�� ���� Perl 

�.,,/��# ����!���*�+#� library Pg $%&���"# library ��� Perl �*�&�-)�-0���� PostgreSQL ���,�#1���
��*�+#���"#�0(# client 

 

�)*�
 Y2K 

�� 
#����.5���!&��,,���)��.5�� Y2K ��0# 
#��������!&�����
�������8�����
��2 ��"#��� 2 ���� $%&� PostgreSQL ��)&�
#��-����-0 1970 #��#3�� ����2 00 ,�����	%� �2 2000 �������2 69 ����	%��2 2069 �������270 ����	%��2 1970 ���#��# 

#�����!&
�������8�����
��2��"#��� 2 ���� ,�
�����-����-0�2 1970 	%� 2069  

�� ����!���#*�+#� PostgreSQL ���4%������*�+#� �����#������#�!&(0� -����-0 ����#*=4,)���# 1996 ��"#-�#�� ���
��0����������,��	%�3(��7)�*��� �#�&��,���.5�� Y2K �-0��0�����8-�� ����!���#> ���3��-)�-��3(��3���#��-0�
�� ,����� maillist $%&��!��������#���
����#,����/0�7
�
����&(��� 

 

SQL References 

SQL Reference Books 
1. The Practical SQL Handbook, Judity Bowman, Sandra Emerson, and Marcy Damovsky, ISBN: 0-201-44787-8, 

1996, Addison-Wesley. 

2. A Guide to the SQL Standard, C. J. Date and Hugh Darwen, ISBN: 0-201-96426-0, 1997, Addison-Wesley. 

3. Understanding the New SQL, Jim Melton and Alan R. Simon, ISBN: 1-55860-245-3, 1993, Morgan Kaufmann. 

 
PostgreSQL-Specific Documentation 

1. The PostgreSQL Administrator's Guide, 1998-10-01, The PostgreSQL Global Development Group. 

2. The PostgreSQL Developer's Guide, 1998-10-01, The PostgreSQL Global Development Group. 

3. The PostgreSQL Programmer's Guide, 1998-10-01, The PostgreSQL Global Development Group. 

4. The PostgreSQL Tutorial Introduction, 1998-10-01, The PostgreSQL Global Development Group. 

5. The PostgreSQL User's Guide, 1998-10-01, The PostgreSQL Global Development Group. 
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6. The Postgres95 User Manual, A. Yu and J. Chen, The POSTGRES Group, Sept. 5, 1995, University of 

California, Berkeley CA. 

 

Proceedings and Articles 

1. Partial indexing in POSTGRES : research project, Nels Olson, 1993, ISSN: UCB Engin T7.49.1993 O676, 

University of California, Berkeley CA. 

2. A Unified Framework for Version Modeling Using Production Rules in a Database System, L. Ong and J. Goh, 

April, 1990, ISSN: ERL Technical Memorandum M90/33, University of California, Berkeley CA.  

3. The Postgres Data Model, L. Rowe and M. Stonebraker. 

 

4. Generalized partial indexes, P. Seshadri and A. Swami, 1995, ISSN: Cat. No.95CH35724, IEEE Computer 

Society Press. 

5. The Design of Postgres, M. Stonebraker and L. Rowe. 

6. The Design of the Postgres Rules System, M. Stonebraker, E. Hanson, and C. H. Hong. 

7. The Postgres Storage System, M. Stonebraker. 

8. A Commentary on the Postgres Rules System, M. Stonebraker, M. Hearst, and S. Potamianos. 

9. The case for partial indexes (DBMS), M. Stonebraker. 

10. The Implementation of Postgres, M. Stonebraker, L. A. Rowe, and M. Hirohama. 

11. On Rules, Procedures, Caching and Views in Database Systems, M. Stonebraker and et al. 

 

HOMEPAGE of TIWRM   http://tiwrm.hpcc.nectec.or.th 

HOMEPAGE of PostgreSQL  http://www.postgresql.org 

 

���������		
����
���
��������������������������������
����� �����!� 
. 
��'�������	����	�#������(�1  40



 

 

��%%	
�+��	
����#�������$���
$�,�

 -$

 Web ��� 
����	
���%%���!��$
,��!"�	
�+��	
�����,
	�
.�
��$������/0�, 

 

User Profile

RID

CGI-Perl

DB_name+DB_user
+DB_password

Request+
name+passwordEGAT

BMA

TMD

NWRC

output

Request+DB_name
DB_user+DB_password

output

name+password

WEB Pages

PostgreSQL

���������		
����
���
��������������������������������
����� �����!� 
. 
��'�������	����	�#������(�1  41



 

 

��%%1

���#����� 
����	
���%%���!��$
,��!"�	
�+��	
�����,
	�
.�
��$������/0�, 

 

 

GIS server GIS client
Level 1 
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browser

Level 2 

Postgres Level 3 
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Data entry 

Data collected by RID 
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Tools for Homepage Development. 

#�� �!$Q!���  ��(���%��
�( 

oui@hpcc.nectec.or.th 
 

Control Version System(CVS) 
CVS is a version control system to record the history of the 

source files. CVS stores all versions of a file in a single file in a 
clever way that only stores the differences between versions. CVS also 
prevent writing file by 2 persons by isolating the different 
developers from each other. Every developer works in his own directory 
and CVS merges the work when each developer is done. Developer needs 
to login to CVS server and check-out to duplicate files from 
repository to the local one and finally, developer needs to check-in 
all edited files back into the repository. Developer may need to edit 
the conflicted files manually before check them in if more than one 
developer have changed the same files. After finishing all processes, 
developer should log out from CVS server. 
Example of CVS commands used to exchange file in repository: 

��cvs rm old 
��cvs add new 
��cvs commit -m "Renamed old to new" old new  
 

Hyper Text Markup Language(HTML)  
Each directory always contain at least two HTML files which are 

link.html and main.html where link.html represents the links in link-
frame and main.html represents the main information in main-frame. 
HTML standard in use is based upon HTML 4.0 Standard, can be used from 
both Netscape and Internet Explorer but their versions should be equal 
or more than 4.0. HTML has many tags to make different kinds of 
interface on the web page such as <A href=URL>Click here to link to 
URL</A> is used to make a link to that URL. 
Example for HTML(to make a simple homepage): 
<HTML> 
<HEAD> <TITLE> My homepage </TITLE> </HEAD> 
<BODY bgcolor=#00FF00> 
 <H1> Heading Text </H1> 
</BODY> 
</HTML> 
 
Cascading Style Sheet(CSS) 

Cascading Style Sheet is the standard of World Wide Web 
Consortium(W3C) which set the current standard for Cascading Style 
Sheet 1(CCS1) which is located at "http://www.w3.org /pub/WWW/TR/REC-
CSS1".  

There are 2 stylesheets in the system which are located inside 
"/stylesheet" and have the extension of ".css". "mainstyle.css" is the 
stylesheet for main.html file and some other files which are arranged 
within main frame. Like mainstyle.css, linkstyle.css is for style 
controlling in link frame.   

Styles are important in web development because developers can 
have the same standard for all pages and the only change made in the 
stylesheet will affect all pages automatically.  
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Example of Stylesheet(to change <BODY>'s property): 
      BODY { 
              color: black; 
              background-color: white; 
              margin: 2em; 
              font-family: BrowalliaUPC, Times New Roman, Times; 
              font-size: 14pt; 
              word-spacing: 1em; 
 
 
     } 

Common Gateway Interface(CGI) 
CGI is an application program running on server side. CGI can be 

written by any languages executable for the server. It is possible to 
send or not send back the result to the client side as a plain text, 
HTML or any known data formats. Perl is the most popular language for 
creating CGI applications(known as CGI Scripts) and it can connect to 
PostgreSQL directly using LibPQ. In our project, CGI scripts with HTML 
forms are always the connecting gateway to PostgreSQL Database Engine 
where users can access their data. 

 
JAVA and JAVASCRIPT 

JAVA is a well-known language for web development and is very 
popular in making web interaction. Its capabilities to make a nice 
user interface and network operations are very out-standing. JAVA is 
developed by SUN and now releases Java 2 Platform as a latest version 
with 3D add-on features. One format of its class is known as an applet 
can be executed directly from popular web browsers such as Netscape, 
Internet Explorer or Opera. Because JAVA is an object oriented 
language, so it can be easier if there's another powerful language for 
web but has easier syntax and can be built-in close to HTML, so JAVA 
Script is announced. Many pages are JAVA Script enhanced to make the 
interaction to the users. 

 
JAVA's simplest applet(to print Hello World on the homepage): 
public class HelloWorld extends Applet { 
 public void paint( Grphics g ) { 
  g.drawString( "Hello World!", 10, 10); 
 } 
} 
To link JAVA to HTML uses the tag <APPLET CODE=classname> </APPLET> 
 
Secure Sockets Layer(SSL) 

The primary goal of the SSL Protocol is to provide privacy and 
reliability between two communicating applications. The protocol is 
composed of two layers. At the lowest level, layered on top of some 
reliable transport protocol (e.g., TCP), is the SSL Record Protocol. 
The SSL Record Protocol is used for encapsulation of various higher 
level protocols. One such encapsulated protocol, the SSL Handshake 
Protocol, allows the server and client to authenticate each other and 
to negotiate an encryption algorithm and cryptographic keys before the 
application protocol transmits or receives its first byte of data. One 
advantage of SSL is that it is application protocol independent. A 
higher level protocol can layer on top of the SSL Protocol 
transparently. Information from the SSL 3.0 
(http://home.netscape.com/eng/ssl3/draft302.txt) 
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Abstract 

The Mercator projection satellite images of the GMS S-VISSR satellite data are processed and archived at 

Kochi University (http://weather.is.kochi-u.ac.th). High Performance Computing Laboratory (HPCL) at 

National Electronics and Computer Technology Center (NECTEC) proposes a simple demonstration 

technique to manipulate those images into designated length of animation.  The results are the WWW server 

system at HPCL, which allow users to access such images and view dynamic representation of clouds and 

rain storms over the pacific and Thailand region. The animation can be viewed over any 1, 3, and 7 days at 

any point in time during August 1997 to present. The system utilizes the SINET-ThaiSARN link on the 

hourly basis to acquired incremental processed satellite images from Kochi University.  

 

 
1. Introduction 

 

One major concern for Thailand is the problem of resource management.  High Performance Computing 

Laboratory (HPCL) at National Electronics and Computer Technology Center (NECTEC) under the 

National Science and Technology Development Agency (NSTDA) has proposed the use of IT in Thailand’s 

Water Resource Management Program.   One of the tasks in the program is the model of the rainfall, for 

which the satellite images over the pacific region and parts of Thailand in specific as well as other inputs, 

shall be required in the future.   

 

Lacking neither satellite image data nor the capability in satellite image processing in the laboratory, HPCL 

acquired the sample images from the archive at Kochi University (http://weather.is.kochi-u.ac.th).   The 

work is to devise simple processes to manipulate the series of the satellite images.  Those images were the 

hourly Mercator projection [1] of the data from the Japanese GMS (Geostationary Meteorological Satellites) 

in VISSR (Visible and Infrared Spin Scan Radiometer). The archived images were download to HPCL 

through the availability of SINET-ThaiSARN Link (Science Information Network Internet backbone – Thai 

Social/Scientific, Academic and Research Network).  They are then combined into MPEG animation over 

the period of 1, 3, and 7 days which are viewable through the web.  Besides being the demonstration of what 

can be done with the satellite images, it is currently useful in supporting the weather tracking and prediction 

to the very least.   

 

This paper presents our pilot work and was arranged in the followings.  The explanation of the methods used 

in this work is given in section 2.  The actual processes and features of the system along with some 

measured indices are presented in section 3.  Summary and proposed future work are given in section 4. 

 
2. Development of the processes 

 

Processes at HPCL starts from acquiring the satellite images over the Internet, modify and manipulate them 

into the decent viewable animation, and stored for public viewing over the web.  To make the processes 

work automatically, common gateway interface (CGI) was use to control all the processes described.  It was 

designed such that users can access the information through the designated web page with any browser.  All 

the necessary steps may be described in the followings. 

�� Satellite images 

�� Infrastructure and computer facilities 

�� Download process and image manipulation 
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2.1 Satellite images 

 

GMS-VISSR provides us information about cloud distribution and height, upper- and lower winds induced 

by cloud motion, sea surface temperature distribution, etc.  These are basic data used for daily weather 

forecasting, long-range forecasting and oceanographic forecasting. They are especially important for 

predicting the movement of typhoons, fronts and cyclones over the ocean, where conventional 

meteorological data are very sparse. The geostationary meteorological satellites also have a data relay 

function, automatically relaying meteorological data obtained by Data Collection Platforms (DCPs) installed 

on oceanographic data buoys, aeroplanes, ships, etc. They play an important role in collecting 

meteorological data from remote isolated areas, such as mountainous districts and solitary islands [2].   

 

The weather team at Kochi university had taken the GMS S-VISSR data and transform them onto the 

Mercator Projection [3-6] stored them at http://weather.is.kochi-u.ac.jp available to public.  These images 

are the climate map showing clouds movements cover the pacific region including Thailand as showed in 

Figure 1.  These images are processed and stored hourly since August 4, 1997. 

 

 

Figure 1.  Thailand is clearly visible in the left area of this satellite image taken on 28 August 1998. 

 

 
2.2 Download process and image manipulation  

 

An automatic schedule was set to download the images archived at Kochi University on the hourly basis 

using cron and wget.  The satellite images in JPEG format are checked and stored onto HPCL storage 

keeping exactly the same directory structure as the original.  Each day, 24 images are downloaded and 

stored.  As of now, HPCL has the complete copy of those images back to when it started in 1997.   

 

The images are then manipulated into MPEG animation.  This process went to many steps.  In the nutshell, 

the JPEG image is transformed into portable pixmap (PPM) format with the desired size.  This PPM file is 

then transformed again into raw YUV and then with other images combined into MPEG animation with the 

MPEG compression/decompression software.  

 

djpeg ppmtoyuvsplit mpeg

JPEG PPM YUV Raw

MPEG

 

Figure 2.  The steps used in this work into making MPEG animation from JPEG images. 
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Each day, three classes of the MPEG animation are made.  The animation of 1, 3, and 7 days are made from 

24, 72, and 168 JPEG images, consecutively.  These files are deleted each day and new files are created and 

used for a day.  As the matter of fact, the file for 1 day are created and deleted every hour to reflect an hourly 

update of the satellite images.  When the MPEG file is getting longer, the suitable size for viewing is a 

problem.  Therefore, before putting the images together to produce MPEG animation, each image is 

modified.  Each original image was stored with resolution of 640x480 pixels in 16M colors mode and took 

up about 75 kilobytes.  It is reduced to 320x240 pixels resolution before going through the process.  The 

resulting MPEG for 1 day (24 images) will now has the size of about 400 kilobytes instead of 2 megabytes. 

 
2.3 Infrastructure and computer facilities 

 

The accumulated data and computing load on image processing put on the certain level of need for high 

performance computing system.  On the storage and computing facilities, HPCL uses a small set of Linux 

cluster consists of 2 computing nodes and 1 file server with the system disk storage of 300 Gigabyte 

expandable to 2 Terabyte using software RAID.  The hardware is shown in figure 2.  The system of this 

work was developed with Linux Mandrake 6.0 with Apache Web Server, MPEG compression and 

decompression software, a utility to retrieve files from the World Wide Web, and Perl (Practical Extraction 

and Report Language). 

 

 

WWW Server #2

WWW Server #1

Statistic Record
File Server#1

INTERNET

HD 18.2GB x 16 = 290 GB

Dual CPU Intel

XENON 450 MHz

DUAL Channel Ultra

SCSI II  160 MB/s

CPU Intel PentiumII

400 MHz

CPU Intel PentiumII

400 MHzHPCC
PC Cluster

DATABASE

 

Figure 3.  Cluster hardware configuration at HPCL used in this work. 

 

On network infrastructure, HPCL depends on the 2 Mbps SINET-ThaiSARN link to reach the data at Kochi 

University.  This link is operated in collaboration between the National Center for Science Information 

Systems (NACSIS) under the Ministry of Education, Science, Sports and Culture of Japan, and National 

Electronics and Computer Technology Center (NECTEC) under the Ministry of Science, Technology and 

Environment of Thailand since October 4, 1995. 

 
Results 

 

The cluster system used in this pilot work was set up as described in section 2.  The system purpose is for a 

WWW server operates in the scheme shown in figure 4.  The features of this web page are the followings. 

 

The download script is automatically executed every beginning of the hour to get the satellite 

images from Kochi University.  They are stored and indexed using directory tree structure.  The 

images are available back to August 1997. 

��

�� The images for the past 1, 3, and 7 days, with respect to the system date, are made into MPEG 

animation of resolution 320x240 pixels everyday and promptly put onto the web page.  These files 

are deleted and replaced daily. 
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Users can either choose to view the daily made MPEG of the past 1, 3, and 7 days or select his own 

range of animation to be made on the fly from the archived images.  The latter process will require 

variation of execution time of the server depending on the query. 

��

�� Network Address Translation (NAT) was chosen to perform load distribution feature for this work is 

instead of Load balancing DQS.  Considering the interactive nature of the system requirement made 

this choice a preferable one.  It proves to work satisfyingly well.   

 

 

GMS

GMS Receiving System

Satellite

Image File Server at Kochi University HPCC FileServer

Satellite

Image
- JPEG

- MPEG

USER USER

SINET-ThaiSarn

Communication Link

INTERNET

HPCC/NECTEC

THAILAND

Kochi U.

JAPAN

 

Figure 4.  Operating scheme of the whole system. 

 

In addition, a few indices have been measured to estimate the usage of the resource as will be shown in the 

following tables.  In table 1, the screen capture of traceroute display is tabulated.  Tables 2, shows the 

sustained network speed between the servers at HPCL and Kochi University using different sample file 

transfer.  Table 3 reports the estimated sizes and resolution of accumulated satellite images archive.  Table 4 

shows the estimated size and resolution of the generated MPEG files given in the description.  Table 5 

tabulated the comparison of the best time spent in making the MPEG animation of various sizes between the 

optimized and non-optimized performance.   

 

Table 1.  Tracerouting result from HPCL back to Kochi University. 

 
Tracing route to virga.is.kochi-u.ac.jp [133.97.166.234] 

  1     1 ms      1 ms      1 ms   hpcc.nectec.or.th [203.150.240.6] 

  2    94 ms     93 ms     93 ms   nacsis-gate3-S1-0.sinet.ad.jp [150.100.51.1]  

  3    93 ms     93 ms     93 ms   nacsis-10.sinet.ad.jp [150.99.99.2]  

  4   110 ms    109 ms    109 ms   kyoto-1-A0-0-1.sinet.ad.jp [150.99.103.3]  

  5   123 ms    123 ms    122 ms   hiroshima-1-A4-0-4.sinet.ad.jp [150.99.95.5]  

  6   123 ms    124 ms    122 ms   csi.gw.sinet.ad.jp [150.99.78.67]  

  7   133 ms    131 ms    143 ms   numata-saijo.csi.ad.jp [202.15.112.17]  

  8   129 ms    131 ms    134 ms   numata-kochi.csi.ad.jp [202.15.112.52]  

  9   220 ms    212 ms    167 ms   kochi-numata.csi.ad.jp [202.15.112.82]  

 10   299 ms    254 ms    182 ms   atm001gw.cc.kochi-u.ac.jp [133.97.1.1]  
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 11   205 ms   156 ms    157 ms   cisco-r1.cc.kochi-u.ac.jp [133.97.8.15]   

 12   324 ms    418 ms    421 ms   virga.is.kochi-u.ac.jp [133.97.166.234]  

 

Table 2.  Average network speed between the servers at HPCL and Kochi University. 
Number of images Approximate size Average download 

time  

Average network speed 

1 75 KB 6 sec 12.5 KB/sec 

24 1505 KB 112 sec 13.44 KB/sec 

720 54 MB 3348 sec 16.13 KB/sec 

 

Table 3. Estimated sizes and resolution of accumulated satellite JPEG images. 
Accumulated time Number of images Approximate size Image resolution 

1 hour 1 75 KB 640x480 pixel 16 MColors 

1 day 24 1800 KB 640x480 pixel 16 MColors 

30 days 720 54 MB 640x480 pixel 16 MColors 

1 year 8640 657 MB 640x480 pixel 16 MColors 

3 year 25920 1971 MB 640x480 pixel 16 MColors 

  

Table 4.  Estimated size of 1, 3, and 7 days length of MPEG animation generated daily. 
Animation period Number of images Approximate size Image resolution 

1 day 24 400 KB 320x240 pixel 16 MColors 

3 days 72 1200 KB 320x240 pixel 16 MColors 

7 days 168 2800 KB 320x240 pixel 16 MColors 

 

Table 5.  Comparison of best time in generating MPEG file. 
Animation period Number of images Size Non-optimized Optimized 

1 day 24 358 KB 40 sec  

3 days 72 1048 KB 118 sec  

7 days 168 2231 KB 248 sec  

 

 

 
Summary and Future work 

 

This work’s goal was to show the potential of what can easily be done with the satellite images to support 

many important resource management programs in Thailand.  It also demonstrates the research application 

area with incremental value between Japan and Thailand through the use of SINET-ThaiSARN link.  The 

research collaboration between Japan and Thailand in the area of remote sensing should be further perused, 

in order to widen the application areas of satellite data usage.         

 

Although it is clearly in no way accurate nor able to replace the formal weather tracking system, it is easier 

to understand by layman.   On the contrary, it expresses the need of such information and gives example of 

what are available and what can easily be done with them to serve climate modeling and water resource 

management.  This work also utilize the SINET-ThaiSARN link, and as a stepping stone, provides people in 

Thailand who may not have the decent network bandwidth to the world at their disposal with these useful 

information.   
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First pluriannual programme

Setting up the basin organization

Budgetary simulation Definition of
budgetary means

Setting up monitoring networks
and data banks

Synthesis of studies and
available data

Adaptation of legislation and
regulations

Information of decision-makers and
high level civil servants

1st year 2nd year 3rd year 4th year 5th year

MECHANISMS
INFRASTRUCTURE

Nomination of a
project manager

Nomination of a
study team

Intervention of specialized
study engineers

Missions of experts from
the French Water Agencies

Nomination of
management teams

Setting up Basin
Committees

Recruiting of permanent
staff for the organizations

INFORMATION OF THE USERS AND THE
GENERAL PUBLIC - BASIN COMMITTEES
MEMBERS AWERENESS CAMPAIGNS

SEMINARS
CONFERENCES

WORKSHOPS OF EXPERTS

ORGANIZE
INSTITUTION

TRAINING PROGRAMME
FOR TECHNICAL AND
ADMINISTRATIVE STAFF

TRAINING OF CIVIL SERVANTS
FROM MINISTRIES

SPECIALIZED TRAINING
FOR EXECUTIVES

DESIGN FOR SETTING UP A BASIN ORGANIZATION
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 !"�
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�'�	���	 !�<	��H�$���'�G<'��
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�� ���[�["�Z�Z�G<'�����
[��	
���Z�
Z Intranet, Internet Security, Data Compression, GIS Viewer 

!"� Spatial Database ���[�["�Z�$"=��Z���
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��	��<'�����[�["�Z������������G<' 

��=� Internet Security &�'
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�����
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��&�'	����Z�
<KF=������������=����
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Intranet, Internet Security, Data Compression, GIS Viewer !"� Spatial Database �%��������

���	$
<
���'�	��H�����������#�
����<���&�<'��
���
��� �Z����
��<'��
�������q�
������

�"K
����Z��%���	X�	 ���
�$
���
<'��
��L�� !"�<'������������` ���
��
��  $��� �%����

�� � [� ["�Z��� 	$ 
 < 
 ���
 
�� � �'�	 ��H � ��� �  Virtual Engineering �Z� � ��
�� <' ��  Virtual 

Engineering for Research and Development, Virtual Engineering for Production, and Virtual 

Engineering for Training ��H��'� 
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�� 
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�������!"���x�����[�["�Z��
�������`�
��X���K	, ���� 11 �"��Z� 
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G���������`, X����	��%�, ���������Z, 
�#	���
$���� 10400 
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�� Thai-MIT WWW for water resource management: �����!"���x������ WWW ����������
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�� Distributed Spatial Analysis Tools: �����!"���x����������������	LK
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1998 1999 2000 2001 2002

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

Task Name

TMW Project

DSAT Project

Gather and organize data

Set up services

Technology transfer

Develop GIS viewer

Develop spatial database

Develop decision support system

Set up GIS information services

Technology transfer  

����"��������
����������$� ����"�!�
�� TMW �%� DSAT 

[��	
����&�'��"� 4 �? ����
�'��<��� 
�
~��
 2541 ����
&�'	����	�=��G<'&��<��� 

���
 2542 !"�

!"'����j�&��? 2545 
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TASK NAME DELIVERABLES 
Thai-MIT WWW for water resource management (TMW) 

1st - 6th Month 
Gather and organise information & data System structure for presenting information and data on 

WWW.  Summary descriptions of parameters such as data 
size, existing and proposed formats. 

Set up Services 
Database I Document database. 
Database II Water records and water statistics database. 
Database III News/discussion group database. 
Other internet services Tools to support basic internet services, including ftp, e-

mail, mailing listserver. 
7th - 12th Month 

Technology Transfer Program 
Documentation A complete set of HTML/MSWord documentation. 
Training Web-based training courses. 
Set up mirrored sites Mirror site and process for automated update. 

Distributed Spatial Analysis Tools for water resource management 

Develop GIS Viewer 2D and 3D GIS viewers for raster and vector data.  
Appropriate data compression/decompression tools.  
Mechanism for displaying coordinate 

13th - 18th Month 
Viewer for Vector Map 2D and 3D vector viewer. 

19th - 24th Month 
Viewer for Raster Map 2D and 3D raster viewer. 

25th - 30th Month 
Develop spatial database Spatial database and associated conversion/compression 

tools. Web interface to database. 
31th - 36th Month 

Decision Support System Simulation and visualization code with web-based user 
interface. 

37th - 42th Month 
Set up GIS information services Final Integrated DSAT system. 

42th - 48th Month 
Technology Transfer Program 

Documentation A complete set of HTML/MSWord documentation. 
Training Web-based training courses. 
Set up mirrored sites Mirror site and process for automated update. 

8. �����%�&�����	
��	��� TIWRM$�!�����	����+
 06	������ 31 ������ 2543 
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K"��%�@�����<����_"Z�����	!�=�? 1952-1997 ���������� ��
 2231 �X��Z 

�'�
K"���
�q@�����<��� �_��������Z�L��
"�	 L���$��� ���	!�=�? 1952-1997 ��
  1073 �X��Z 

  

"����?����+
���'����H�
	X������+
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�� 

���;
"�#��� 

�� ���
�q��%�@� (rainfall)  �%���� 173 �X��Z ���	!�= 01/04/1987 X�	 31/03/1998 

�� ���
�q��%� (discharge)  �%���� 31 �X��Z ���	!�= 12/07/1950 X�	 31/03/1998 

�� ��<����%� (water level)  �%���� 62 �X��Z ���	!�= 12/07/1950 X�	 31/03/1998 

�� �'�
K"�X��Z��<��%��=� (!�
��
"#=
��%�) �%���� 1146 �X��Z 

�� �'�
K"�X��Z��<��%�@� (!�
��
��	$��<) �%���� 2271 �X��Z 

����ZZM�[\���
���&�	"�#��<��� 

�� waterlevel (��<����%�)  �%���� 16 �X��Z ���	!�= 01/06/1964 X�	 31/05/1999 

�� energy (���
�qF"��
��!�G}}|�) �%���� 17 �X��Z ���	!�= 01/06/1964 X�	 28/02/1999 

�� evap_loss (���
�q
�����$���	��%�&�������)  �%���� 16 �X��Z ���	!�= 01/06/1964 X�	 31/05/1999 

�� evaporation (���
�q
�����$���	��%�����+ G�) �%���� 49 �X��Z ���	!�= 01/01/1965 X�	 31/03/1999 

�� forebay_level (��<����%�$�'�������) �%���� 1 �X��Z ���	!�= 01/08/1994 X�	 31/05/1999 

�� humidity (���
������
���;̀) �%���� 36 �X��Z ���	!�= 01/07/1969 X�	 31/05/1999 

�� inflow (���
�q��%�G$"��'�) �%���� 16 �X��Z ���	!�= 01/06/1964 X�	 31/05/1999 

�� irrigation (���
�q��%��Z��������
�����
���"������) �%���� 17 �X��Z ���	!�= 01/06/1964 X�	 

31/05/1999 

�� pump (���
�q��%��Z��K�������
��
j�G�'&�������) �%���� 2 �X��Z ���	!�= 01/06/1964 X�	 31/05/1999 

�� released (���
�q��%��Z��"=����
�����F"��
��!�G}}|�) �%���� 17 �X��Z ���	!�= 01/06/1964 X�	 

31/05/1999 

�� spilled (���
�q�������%�������|�	
����%�"'�) �%���� 17 �X��Z ���	!�= 01/06/1964 X�	 31/05/1999 

�� storage (���
�q��%��
j�
�
) �%���� 16 �X��Z ���	!�= 01/06/1964 X�	 31/05/1999 

�� tailrace_level (��<����%�$"�	������) �%���� 1 �X��Z ���	!�= 01/08/1994 X�	 31/05/1999 

�� total_released (���
�q
�q��%��Z��"=�����	$
<) �%���� 1 �X��Z ���	!�= 12/07/1950 X�	 31/12/1998 

�� �'�
K"������ �%���� 14 ������ 

����(�(��������� 

�� ���
�q��%�@� (rainfall)  �%���� 387 �X��Z ���	!�= 01/01/1976 X�	 31/03/1999 

��(	����&���� 

�� ���
�q��%�@� (rainfall)  �%���� 48 �X��Z 21/01/1997 ���	!�= X�	 03/02/1999 
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Basic Basin Information  

Meterological Information  

Hydrological Information  

Ground Water Information  

Regulated Water Information  

Other Information 

Projects 

�
�
�Problem based Projects 

�Area based Projects 

 

 

1. Basic Basin Information 
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2. Meterological Information 
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3. Hydrological Information 
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Title of Technology  : Data interpolation model and data visualization map 

Name of Organization  :  National Electronics and Computer Technology Center (NECTEC) 

Address  :  High Performance Computing Research and Development Division 

  Room 1102 Bangkok Thai Tower 

  108 Rang-nam Road, Rachathewi, Bangkok 10400 

 Phone  :  (662) 642-7148 

 Fax  :  (662) 642-7147 

 Homepage  :  http://tiwrm.hpcc.nectec.or.th 

Contact Person  :  Dr. Royol Chitradon, Deputy director 

  Mr. Narongsak Pimpunchat, researcher 

Description  : - Spatial data interpolation model and analysis for sporadic 2D 

data set 

  - Visualization map generated by GIS, viewable via WWW 

Application  : - For analysis of any sporadic 2D spatial data 

- Rainfall distribution map of Thailand 

- Distance-Weight Interpolation and analysis of Water Quality 

Index (WQI) along Bang-Pakong River Basin 

Advantages  : Developed on open source Software 

Term of Transfer  : � Consultancy 

  � Technology Assistance 

Picture  :  
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Thailand Integrated Water Resource Management System 

 
Joint Thai-MIT Effort in the Management and Sharing of Water Resource 

Information via the Internet. 
 

 

 

 

 

Proposal for Year 2 Project Activities 
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Principal Investigator: 

Professor Kevin S. Amaratunga 

 

Massachusetts Institute of Technology 

Room 1-274 

77 Massachusetts Avenue 

Cambridge, MA 02139 USA 

 

Email: kevina@mit.edu 

Phone: (617) 258 0217 

Fax: (617) 253 6324
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Overview 

 

This project is a collaborative effort between MIT and the High Performance Computing Center at NECTEC.  The 

objective is to research and develop new information technologies to address the problem of water resource 

management in the Chao Phraya river basin.  The end product of this work is an Internet-based information system 

called the Thailand Integrated Water Resource Management System (TIWRMS), which is to be deployed at all 

participating Thai agencies. 

 

The TIWRMS project consists of two main components 

 

Phase I: Thai-MIT Web-Server (TMW) Project 

Phase II: Distributed Spatial Analysis Tools (DSAT) Project 

 

The goal of the TMW phase is to address the problem of communication and data sharing between the various 

agencies concerned with the problem of water management in Thailand.  TMW provides a framework for (i) 

document archival and exchange (ii) publishing water records and (iii) discussion groups.  This core infrastructure 

takes advantage of new database and World-Wide Web technologies to disseminate dynamically changing water 

resource information via the Internet. 

 

The goal of the DSAT phase is to address the issue of storing, serving and utilizing large spatially referenced data 

sets, including digital orthophotos, maps and satellite imagery.  It builds on the core TMW infrastructure to create an 

Internet Geographic Information System, which will serve as a decision support tool for planning and control of the 

water situation.  This phase integrates a spatial database system with an interactive image browser for exploring 

high-resolution imagery.  In addition, it provides basic support for scenario analysis and engineering simulations e.g. 

flood prediction. 
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Current Status 

 

Under the present schedule, HPCC and MIT expect to complete Phase I of the project by August 31, 1999.  This will 

result in a working system called TIWRMS Version 1.0.  Version 1.0 will provide the core document management, 

data sharing and discussion capabilities planned under the TWM component.  In addition, we expect to demonstrate 

some basic capabilities planned under the DSAT component, including version 1.0 of the GIS image viewer. 

 

The following list summarizes the MIT activities to date: 

 

�� Worked together with HPCC on database design issues related to the collection and sharing of water data. 

�� Developed a web-based tool for accessing the water record database.   This tool uses Java and JDBC 

technology to provide secure access to the water data using a standard web browser.  We are currently 

investigating technologies such as Java Servlets, which can simplify the configuration for the user and improve 

the efficiency of database access. 

�� Developed a highly interactive web-based image viewer for browsing digital maps, aerial photographs and large 

satellite images.  This viewer uses Java and wavelet technology to provide smooth panning and zooming 

capabilities for browsing the images within a standard web brower. 

�� Developed data compression capabilities for digital images using wavelet technology. 

�� Researched various technologies such as Java3D, Servlets, Dynamic HTML, Stylesheets and XML and advised 

HPCC on the relative merits of using these technologies. 

�� Advised HPCC on software development issues such as source code management tools and object-oriented 

design concepts. 

 

MIT is hosting a visit by two HPCC research staff during June-July 1999.  This visit is intended to facilitate the 

technology transfer process.  During this period, the MIT team is also sharing with HPCC its research and teaching 

experience in software engineering, image processing and data compression. 
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Continuing Activities 

 

Phase II of the project involves several activities that are crucial to the overall success of the TIWRMS project.  The 

following list summarizes the major tasks that are planned under continuing collaboration between MIT and HPCC: 

 

�� Development of the spatial database system.  This involves the development of (i) an image database capability 

and indexing system for the management of maps, aerial photographs and satellite imagery, and (ii) a database 

for GIS attributes. 

�� Integration of the web-based interactive image viewer with the spatial database.  By coupling the viewer with the 

spatial database system, we will create a GIS that is accessible using the Internet.  This is a more powerful 

capability than most commercial GIS packages provide today. 

�� Integration of vector data with the image viewer in the form of overlays, so that users can study GIS attributes. 

�� Development of image animation capabilities that can be used for flood simulation and scenario analysis. 

�� Develop the document management system so that it integrates the web server with an underlying document 

database system.   This is important so that the document management system can be effectively maintained in 

the long run.  This work will need to build on new WWW and database standards such as XML and SQL3.  

�� Assure the compliance of the TIWRM system with existing standards for the interoperability of GIS software.   

This is important so that data can be imported and exported from other GIS packages such as ARC/INFO. 

�� Conduct research on core technologies such as Scalable Vector Graphics (SVG), SQL3/AMOSQL and XML, 

which will be used in the TIWRM system. 

�� Set up the main GIS server.  We propose to use a Linux cluster for this server, since we believe that it will 

provide a considerable price-performance advantage over hardware from traditional Unix hardware vendors.  

This benefit will be particularly significant if the full GIS server is to be replicated at a number of agencies.  

�� Creation of mirror sites at the participating agencies.  This consists of two components: one for the document 

and data management system (TMW) and one for the spatial database system (DSAT). 

 

HPCC and MIT both agree that continuing involvement by MIT is important to the successful completion of these 

tasks.  We are therefore requesting funding to support the Year 2 activities by MIT.  An itemized Year 2 budget is 

given in Section 15 of this document. 

 

As part of the continuing technology transfer process, an MIT student would visit HPCC during the summer of 2000.  

This will allow the Thai agency representatives an opportunity to interact directly with a representative of the MIT 

team. 
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General Note on Technology 

1.1 Leverage Existing Technology 
 

The TIWRMS project will integrate a range of technologies into a unified information system.  In many cases, the 

required system components will be based on existing technologies, e.g. web-server and database technologies, 

and the challenge will be to provide the glue that integrates these components.  In other cases, it may be necessary 

to develop the system components themselves, e.g. data conversion tools, GIS viewer. 

1.2 Preference for Non-Commercial Software 
 

HPCC has indicated a preference for the use of public domain software over commercial software 

where possible.  Several supporting reasons have been identified, including cost, openness of the 

technology and previous favorable experience with public domain software such as the NCSA 

Web-server, PostgreSQL database management system, GRASS GIS and the Linux operating 

system.  To the extent that commercial software is necessary, the MIT team can contribute their 

experiences with products such as PictureTel, Impressario, CUSeeMe, Lotus Domino, Microsoft 

NetMeeting, etc. 

 

Thai-MIT Web-Server Project 

1.3 Introduction 
 

The goal of the TMW project is to address the problem of communication and data sharing between the various 

agencies concerned with the problem of water management in Thailand.  It will serve as a repository of information 

on issues such as the current water situation in the Chao Phraya basin, water-related projects, policies and plans of 

Thai agencies, water management technologies, water-related events in the US, and global trends. 

 

The TMW project is important for a number of reasons: 

 

�� The number of parties involved in the information sharing process, their geographic distribution and associated 

time differences. 

�� The types of information to be shared i.e. maps, water records, meteorological conditions, technical and policy 

documentation, etc. 

�� The need to automate the process of data collection, conversion, archival and retrieval as the volume of data 

increases. 
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The TMW project will serve the dual purpose of facilitating collaboration between Thailand and MIT during Phase II of 

the project. 

 

1.4 Communications and Data Sharing Model 
 

There are several aspects that need to be considered in order to arrive at a comprehensive solution to the 

communications and data-sharing problem: 

 

�� Identity of the interacting parties.   Communications between individuals, organizations and computers require 

different types of communications technologies.  Interpersonal communications, for example, may be 

adequately handled by email, while organizations usually require more formal communication such as formatted 

documents.  Likewise communications involving computers require the use of standard network protocols. 

�� Nature of the data flow.  Depending on the number of data producers and consumers, the data flow may be 

classified as one-to-one, one-to-many, many-to-one or many-to-many.   Examples are interpersonal 

communications, data dissemination, data collection and group discussions respectively. 

�� Time lag between production and consumption of information.  This determines whether the communication 

and data sharing takes place synchronously or asynchronously. 
�� User interaction.  The ease with which a human can interact with a technology will determine how widely it is 

used for communication and data sharing.  This includes the availability of good authoring tools. 
�� Presentation of information.   The intended use of information and the level of sophistication of the user are 

usually highly variable factors that affect the way in which information should be presented.  The problem of 

effective presentation can be addressed by using techniques such as multiple views, overlays (as provided by 

Dynamic HTML) and interactive multi-scale wavelet imagery. 
�� Intermediate data representation.  The choice of intermediate data formats and compression schemes will have 

a significant impact on the communications bandwidth requirements, the quality of the transmitted information 

and the responsiveness of the information system. 
 

1.4.1.1 World Wide Web as Primary Communications Medium 

 

We propose the use of the World Wide Web (WWW) as the primary medium for communications and data sharing.  

The asynchronous nature of the WWW and the heterogeneity of the computing environments that it supports make it 

a natural choice for reaching a wide audience.   Most basic network services, such as email, ftp and newsgroups are 

now integrated into the most commonly used web browsers.  In addition, new technologies such as streaming video, 

web-based conferencing and dynamic HTML are continually extending the capabilities of the WWW. 
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1.5 Archival of Information 
 

There are three broad categories of information to be archived. 

 

�� Documentation.  This category includes structured and linked information on projects, policies, plans, technical 

reports, etc. 

�� Water records.  This category includes highly structured records of water levels, quality, weather conditions, etc. 

�� Discussion groups.  This category includes threaded news groups and email archives. 

 

Each of these categories will require a separate database, with facilities for authoring/data entry, updating, merging, 

browsing and format conversion.  Key elements of the archival process include the structure, design and 

optimization of the databases, database query mechanism, and the web server-database interface. 

 

1.6 Document Management 
 

The use of the WWW as the primary communications medium implies the adoption of web-friendly document 

formats.  The most obvious format of choice is HTML.  However, the capabilities of HTML have been considerably 

augmented by technologies such as style sheets, JavaScript and Java, which provide capabilities such as precision 

presentation control, overlays, and animation.  This collection of technologies is often referred to as Dynamic HTML.  

There has been much recent activity on the part of the World Wide Web Consortium (W3C) to develop a standard 

interface to dynamically access and update the content, structure and style of documents.  These activities are 

spearheaded by the Document Object Model Working Group (DOM WG) of the W3C, and they include the 

development of XML (Extended Markup Language), CSS1/CSS-P (Cascading Style Sheets), DSSSL (Document Style 

Semantics and Specification Language), support for international character-sets and mathematics. 

 

Several web document-authoring tools are now available, including Macromedia DreamWeaver, Netscape 

Composer and Microsoft FrontPage.  In addition, many other document-authoring tools such as Microsoft Word and 

FrameMaker can now export documents in HTML format. 

 

The process of updating and merging documentation can be facilitated by the use of client-server version control 

systems such as CVS, which is available freely under the GNU General Public License.  MIT has expertise in the use 

of such tools for document and source code management. 
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1.7 Security 
 

The issue of secure access to information has been identified by HPCC as one of medium to high priority.  Several 

options exist for addressing this problem including 

 

�� Simple password protection.  This form of security represents the minimum level of protection that will be 

required. 

�� Secure web servers.  For example, the Netscape FastTrack Server and the Lotus Domino Server support 

encryption through SSL (Secure Sockets Layer) technology. 

�� Wavelet-based encryption for images.  This can be used to provide a reasonably high level of security in a 

relatively cost-efficient manner.  MIT has expertise in the area of Wavelet Technology that can be applied to this 

problem. 

�� IP Tunneling.  This is a technique for providing encrypted Internet connections for services such as audio/video 

conferencing, shared whiteboard, etc. 

�� Java Security.  Recent versions of the Java Developers Kit (JDK) now provide support for security. 

 

1.8 Data Compression 
 

Data compression is an important consideration in view of the types and volume of data to be shared.  It can 

significantly reduce data storage requirements, as well as demands on network bandwidth, the latter being of 

particular concern in the Thai situation, where the communication network is still poor for the most part.  For example, 

a full screen (800x600) photographic color image requires of the order of 7 minutes to download over a 28.8 kb/s 

dialup connection, but using common data compression techniques, this download time can often be reduced by a 

factor of 10 or more.  In addition, by using smart data compression and transmission techniques based on wavelet 

approaches, the download time can be reduced significantly further. 

 

The TIWRMS project will need to support a variety of data compression formats appropriate for documents, water 

records, images, media clips and spatial data.  The choice of data compression format will depend on factors such 

as type of compression (vector vs. raster, lossless vs. lossy,) quality and performance of the compression 

algorithms, built-in support for common formats in authoring and browsing tools, and patent restrictions e.g. Unisys 

LZW patent.  In addition, it is technically possible to combine compression schemes with encryption schemes in 

order to reduce computational overhead.  
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Distributed Spatial Analysis Tools Project 

1.9 Introduction 
 

The DSAT project will address the issue of storing, serving and utilizing large spatially referenced data sets, 

including orthophotos and maps.  It will build on the infrastructure provided by the TMW project by providing an 

integrated set of tools for representing, archiving, processing and presenting spatial data. 

 

The DSAT project will result in a web-based networked GIS which 

 

�� Utilizes standard public-domain database management and GIS tools. 

�� Allows professionals to access the spatial database at their desktops. 

�� Integrates engineering and planning decision support models. 

 

1.10 Centralized vs. Decentralized Archival 
 

The volume of data involved in maintaining a large spatial database suggests that a distributed approach would be 

appropriate.  However, the present communications infrastructure in Thailand will be unable to effectively support a 

distributed model.  We therefore propose to initially develop a common data system, which will be mirrored by local 

servers of participating agencies to compensate for the lack of decentralization.  As the communications network 

improves, the idea of a distributed will be more practical and a preplanned migration path can be followed. 

 

1.11 Assimilation of Spatial Data 
 

A key element of the DSAT project is the acquisition of spatial data from varied sources, (such as maps, CAD 

models, land surveys, aerial photography, satellite imagery and SAR,) and the integration of this data into a common 

data format.  The ideal of developing a unified data format requires several representational and processing issues 

to be addressed, including 

 

�� Fusion of raw data corresponding to different scales, coordinate systems and projections. 

�� Effective integration of raster and vector based data, and the effective use of overlays, transparency and 

annotations. 

�� Ease of navigation, including the ability to zoom, pan and generate keyframe animations (fly-throughs.) 

�� Coupling of spatial database with hydrometeorological observations as well as simulation forecasts. 

�� Ability to identify and search for patterns and trends. 

�� Compensation for missing or noisy data. 
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We propose that the common data format should be inherently hierarchical in nature, so as to promote scalability 

and facilitate rapid navigation (using techniques such as wavelets and subdivision algorithms.) 

 

1.12 Client-Server Model 
 

The use of a client-server architecture is consistent with the stated goals of the DSAT project.  Although commercial 

client-server solutions are available, based on technologies such as ESRI’s ARC/INFO, Spatial Database Engine 

(SDE) and MapObjects Internet Map Server, and Oracle’s DBMS, their cost is prohibitively high.  Therefore, HPCC 

has expressed a preference for developing a solution based on the non-commercial GRASS (Geographic Resources 

Analysis Support System) package.  HPCC is already in the process of porting GRASS to run on the SGI Power 

Challenge platform. 

 

In developing a networked GIS for the Thai communications infrastructure, it is necessary to pay special attention to 

the problem of minimizing network traffic.  This can be addressed by providing increased client-side intelligence.  

Examples are 

 

�� A viewer that can navigate structured data, e.g. a wavelet multi-resolution representation, in an intelligent 

fashion. 

�� Client-side scripting, e.g. using JavaScript, to control visibility of overlays and to perform simple animations.   

 

1.13 GIS Viewer 
 

The main point of user interaction with the spatial database is the GIS viewer.  This needs to be a highly interactive 

navigational tool, which could be based on the MIT digital orthophoto browser developed by the Department of 

Urban Studies and Planning.  The GIS viewer should be capable of compositing and rendering a rich variety of 

imagery in real time, including preprocessed vector and raster data derived from 2D and 3D sources, as well as 

annotations, water-related observations and simulation results.  The viewer should also support navigational 

operations such as zooming, panning, keyframe animation and cross referencing. 

There are several possible approaches to developing a web-based GIS viewer: 

 

�� Use Dynamic HTML, and the compositing capabilities built in to web browsers such as Netscape 

Communicator. 

�� Develop downloadable components such as Microsoft ActiveX Controls (OCX) or Netscape Plugins.  These 

components integrate relatively seamlessly with the web browser e.g. the Netscape Plugin API now supports the 

notion of offscreen plugins, whose contents can be seamlessly layered with the rest of the page. 
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�� Develop a Java-based interface. 

�� Develop a helper application, which can be launched by the web browser when data of a certain MIME type is 

detected. 

 

These four approaches vary in the level of integration with the web browser and the level of flexibility they offer.  For 

example, Dynamic HTML in its present form is more suitable for 2D representations than 3D representations. The GIS 

viewer is expected to use a hybrid approach that draws on the best features of the above approaches. 

 

1.14 Data Compression 
 

Data compression continues to be an important issue for the spatial database system.  The integration of data 

compression technology with the dynamic visualization capabilities is one of the challenging issues that need to be 

addressed. 

 

1.15 Interoperability 
 

The issue of interoperability is partly addressed by the use of the web as communications medium, and the 

development of the common data format.  However, interoperability with 3rd party spatial databases will require 

adherence to established database and GIS standards.  The DSAT project should be viewed as an opportunity to 

promote spatial data infrastructure standards in Thailand, much akin to the US National Spatial Data Infrastructure 

(NSDI.) 

 

1.16 Decision Support System 
 

The DSAT project should provide a basic set of integrated decision support tools, which incorporate 

hydrometeorological observations, predictive models, and engineering/planning simulations.  In this context, it is 

important to arrive at a modular design, which allows individual predictive and simulation algorithms to plug in to the 

overall DSAT architecture. 
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Technology Transfer 

1.17 Mirror Sites 
 

The initial implementation of the TMW system and the DSAT system will be based at the High Performance 

Computing Center at NECTEC.  Upon successful completion of each phase of the project, mirror sites will be set up 

at each of the participating agencies. 

 

1.18 Training 
 

It is anticipated that each participating agency will contribute at least one technical person to work with HPCC during 

the development stage of the project.  At the end of the project, these individuals will be in a position to join a 

technical advisory team who will be responsible for training end users, data entry personnel and systems 

administrators. 

 

1.19 Maintenance 
 

The day-to-day administration of the TIWRMS system will be handled by a new agency, which will be set up at the 

conclusion of the project.  For this reason, it is important to ensure that all aspects of the system are adequately 

documented. 
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System Configuration 

 

Figure 8.1 shows the proposed system configuration for TIWRMS. 

Document

Database
Water Records News Archives

Web Server

Data Entry
Automated Data Collection

Public Internet

Dialup Connection

33.6 kbps

TCP/IP

Mirror Web Site

Spatial Database

Thai Agencies

 

Figure 8.1.  Proposed System Configuration for Thailand Integrated Water Resource Management System. 

Functional Models 

 

 ���������		
����
���
��������������������������������
����� �����!� �. ���%�
�$���!�#��!##��&   117



1.20 Functional Model for TMW System 
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Figure 9.1  Functional Model for Thai-MIT Webserver 
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1.21 Functional Model for DSAT System 
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Figure 9.2  Functional Model for Distributed Spatial Analysis Tools System 
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Source Code Management 

 

We propose using a client-server source code control system (such as CVS) for centralized management of source 

code during the project.  The benefits of using such a system are that it will 

 

�� Set common goals for the participating teams by focusing their efforts on a common code base. 

�� Facilitate the sharing of source code and permit files to be kept up to date. 

�� Facilitate the merging of source code. 

�� Track changes through revision numbers and log entries. 

�� Permit parallel development. 

 

The source code repository would be centrally located at HPCC, but would be accessible to participating teams via 

the Internet (a secure web interface is available for CVS.) 

 

Task List and Deliverables 

 

The following list summarizes the tasks involved in the TMW and DSAT projects, which are to be undertaken by 

participating Thai agencies in consultation with MIT as the advisory agency.  A detailed list of tasks and deliverables 

is given in Appendix B. 

1.22 TMW Project Tasks 

1.22.1 Gather and organize information and data 

�� Survey information and data: content, owner, format, size, etc. 

�� Classify information and data into groups. 

�� Classify groups of data formats. 

�� Organize information and data. 

�� Design the flow of data. 

 

1.22.2 Set up services 

�� Set up hardware and system software. 

�� Database I : information, policies, plans, projects, technical reports. 

�� Database II: records and statistics of water levels and quality, weather conditions. 

�� Database III: news archive. 

�� For each database: 
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1. Design database structure. 

2. Design and implement data input scheme. 

3. Develop queries and search programs. 

4. Develop maintenance scheme. 

�� Implement data compression schemes. 

�� Basic Internet services: ftp, mail, mailing listserver. 

1. Survey needs and necessary features. 

2. Develop and install software. 

�� Set up dialup service. 

 

1.22.3 Technology transfer 

�� Documentation 

1. Organization of information on the system. 

2. WWW server. 

3. System databases. 

4. System maintenance. 

�� Training 

1. WWW serving. 

2. System databases. 

3. System maintenance. 

�� Set up mirror sites. 

1. National Water Resources Committee 

2. Royal Irrigation Department 

3. Thai Meteorological Department 

4. Bangkok Metropolitan Administration 

5. Electricity Generating Authority of Thailand. 

�� Set up technical advisory teams. 

 

1.23 DSAT Project Tasks 

1.23.1 Develop GIS viewer 

�� For vector map. 

1. 2D 

2. 3D 

�� For raster map. 

1. 2D 

2. 3D 
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�� Implement data compression schemes. 

�� Coordinate system. 

 

1.23.2 Develop spatial database 

�� Meta-data file. 

�� Import data. 

�� Spatial database. 

�� Query mechanism. 

 

1.23.3 Decision support system 

�� Summarize system data. 

�� Develop and link in simulation code libraries. 

�� Develop interface library. 

�� Develop visualization codes. 

  

1.23.4 Set up GIS information services 

�� GIS project information. 

�� GIS viewer via remote access. 

�� GIS archive. 

�� Decision support information system. 

 

1.23.5 Technology transfer 

�� Documentation. 

1. GIS viewer. 

2. Spatial database. 

3. GIS archive. 

4. Decision support system. 

5. GIS system maintenance. 

�� Training. 

1. Spatial database. 

2. GIS archive. 

3. Decision support system. 

4. GIS system maintenance. 

�� Set up mirror sites. 

 ���������		
����
���
��������������������������������
����� �����!� �. ���%�
�$���!�#��!##��&   122



1. National Water Resources Committee 

2. Royal Irrigation Department 

3. Thai Meteorological Department 

4. Bangkok Metropolitan Administration 

5. Electricity Generating Authority of Thailand. 

�� Extend the capability of the technical advisory teams to include GIS system. 
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Proposed Areas of Contribution 

 

The following lists represent several proposed areas in which MIT and HPCC can provide technical expertise and 

research contributions specific to the TIWRMS project. 

1.24 Proposed Areas for MIT Contribution 
 

�� Core infrastructure development (web server, Internet services, databases, security, networked GIS, etc.) 

�� Data representation, integration and conversion tools. 

�� Data compression and data security. 

�� Visualization, navigation and annotation tools. 

�� Image processing, including formats, feature identification, rendering overlays and image compression. 

�� Database design and management. 

�� Object-oriented software design and management. 

�� Simulation models for GIS. 

 

1.25 Proposed Areas for HPCC Contribution 
 

�� Core infrastructure development (web server, Internet services, databases, security, networked GIS, etc.) 

�� Webserver-database interface. 

�� Experiences with PostgreSQL database and GRASS GIS. 

�� Simulation models for GIS. 

�� High-performance computing. 

�� Linux system administration. 

 

In addition, HPCC will serve as the main coordinating and data collection agency. 

 

 ���������		
����
���
��������������������������������
����� �����!� �. ���%�
�$���!�#��!##��&   124



Participating Agencies 

 

The participating agencies in this project are:  

 

Office of the Royal Development Projects Board. Project Secretary. 

Massachusetts Institute of Technology. Advisory Agency. 

High Performance Computing Center. Main Working and Coordinating 

Agency. 

Thai Meteorological Department, 

Royal Irrigation Department, 

Bangkok Metropolitan Administration, 

National Water Resources Committee and 

Electricity Generating Authority of Thailand. 

Sources of Information and 

Data, and Co-Workers. 

Suksapattana Foundation and Royal Development Projects Board Funding Agency. 

 

Table 13.1  Participating Agencies. 
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Project Schedule 

 

This proposal is based on a four year project duration, as summarized in Table 14.1. 

A detailed schedule is attached in Appendix C. 

 

ID Task Name

1 TMW Project

2 Gather and organize data

3 Set up services

4 Technology transfer

5 DSAT Project

6 Develop GIS Viewer

7 Develop spatial database

8 Develop decision support system

9 Technology transfer

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Year 1 Year 2 Year 3 Year 4

 
 

Table 14.1  Project Schedule 

 

Project Budget 

 

This proposal is based on projected funding over a four-year period.  The projected second year budget for the MIT 

component as given below*: 

Technology and Development Program (TDP) at the Massachusetts Institute of Technology and NSTDA

                                           TIWRMS Project in Water Information Technology

                             Projected budget for the period January 1, 2000 - December 31, 2000

Salaries/Wages

Faculty (1.5 summer months) $17,090

Two Graduate Research Assistants (12 months each) $64,386

Overseas Supplement for Travel to Thailand $0

Secretary $6,191

Sub-Total Salaries/Wages $87,668

Tuition** $17,500

Travel Expenses

1 Business Class Ticket $6,000

Expenses in Thailand (10 days) No Lodging $3,000

Sub-Total Travel $9,000

Materials and Services $1,000

Equipment $9,832

Total for Project $125,000

*Subject to review by Director of MIT TDP.  **Reflects 65% RA tuition subsidy. 

 

Table 15.1  Projected Second Year Budget.
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Appendix A: Curriculum Vitae 
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Appendix B: Detailed Task List and Deliverables 
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The following is a detailed description of the tasks and deliverables, which are to be undertaken by participating Thai 

agencies in consultation with MIT as the advisory agency. 

 

B.1 TMW Project Tasks 

 

Summary: 
The goal of the TMW project is to address the problem of communications and data sharing between the various 

agencies concerned with the problem of water management in Thailand.  It will serve as a repository of information 

on issues such as the current water situation in the Chao Phraya basin, water-related projects, policies and plans of 

Thai agencies, water management technologies, water-related events in the US, and global trends. 

 

B.1.1 Gather and organize information and data 

 

Summary: 
This task involves surveying, grouping and designing information and data of Thai agencies.  Also includes policies 

and procedures for management of information and data. 

 

Deliverables: 
System structure for presenting information and data on WWW.  Summary descriptions of parameters such as data 

size, existing and proposed formats. 

 

B.1.1.1 Survey information and data: content, owner, format, size, etc. 

Description: 
Survey through those Departments who will participate in this pilot project, to get more details on the following: 

contents, owners, format, data size and information flow.  This task will focus on identifying existing information and 

operations among Thai agencies. 

 

Technology: - 
 

Methodology: 
Interviews, questionnaires. 

 

B.1.1.2 Classify information and data into groups. 

Description: 
Classify information and data according to content.  This would include policy and planning documents, ongoing 

projects, organizational structure, records and statistics, spatial data, etc. 

 

Technology: - 
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Methodology: 
Tabulate. 

 

 

B.1.1.3 Classify groups of data formats. 

Description: 
Classify information and data according to existing formats that are used by Thai agencies.  These include 

- document formats 

- image/CAD formats 

- spatial data formats 

- database formats 

 

Technology: 
HTML reports. 

 

Methodology: 
Tabulate and present as HTML documents which are accessible to both Thai agencies and MIT on the web. 

 

B.1.1.4 Organize information and data. 

Description: 
Identify appropriate formats for the presentation of data on the web. 

Reorganize information and data into desired data formats.  Identify 

suitable data conversion tools. 

 

Technology: 
Conversion tools for 

-documents 

-images 

-CAD files 

-database 

-spreadsheets 

-spatial data 

 

Methodology: 
Automate conversion process.  Considerations should include the use of 

open systems, standard data formats, portability.  Investigate methodologies 
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for structuring data and producing documentation? Examine alternatives for document presentation and exchange 

such as the Document Object Model (DOM) proposed by the World-Wide Web Consortium (W3C). 

 

B.1.1.5 Design the flow of data. 

Description: 
This data flow would give details of input and output data of this homepage, maintenance of data and information 

has to be considered.  This includes determining ownership of the data, procedures for data entry, and maintenance 

procedures. 

 

Technology: - 
 

Methodology: 
Functional model should be based on IDEF0.  Information flow should be based on IDEF1. 

 

 

B.1.2 Set up services 

 

Summary: 
Setting up WWW+Database services for all departments who take part in this pilot project. This WWW server will be 

set up at HPCC lab.  System configuration would be like this: 

  HW - PC pentium pro 200 MHz with SCSI interface, HD ~ 9GB with > 20 MB transfer rate, 64 MB ram, fast ethernet, 

modem V.34, 17 inch monitor. 

  OS - Linux 

  WWW server - Apache 

  SQL server - Postgres95 

  CGI - perl script 

 

Deliverables: 
Hardware setup, webserver and database setup, basic internet services, dialup service. 

 

B.1.2.1 Set up hardware and system software. 

Description: 
Identify and setup hardware and basic software components.  Should address basic security issues.  Investigate use 

of alternative security strategies such as 

IP tunnelling, SSL, https, secure email and secure news. 

 

Technology: 
Pentium class Intel platform.  Linux operating system.  Security technologies to be investigated. 
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Methodology: 
Standard Unix system administration.  Utilization of prudent security practices. 

 

B.1.2.2 Database I : information, policies, plans, projects, technical reports. 

Summary: 
Database I is the document database.  This is an archive of general information, policies, plans, projects, technical 

reports. 

 

Deliverables: 
Document database. 

 

B.1.2.2.1 Data structure 

Description: 
Design document database for technical information, technical reports, policies, planning documents, etc. The goal 

is to archive content in a format-independent fashion (plain text) that will permit corrections and updates to be made 

without destroying the integrity of the data. 

 

Example: Addresses of Thai agencies may be stored as plain text, so that when 

a change is made, this will be reflected in all documents which include the agency's address.  HTML documents will 

be generated from the plain text content using scripts. 

 

Technologies: 
Relational database 

 

Methodology: 
Develop and utilize keyword and data dictionary using IDEF1. 

 
B.1.2.2.2 Design and implement data input scheme 

Description: 
Design and implement a user friendly data entry scheme for document content. 

 

Technology: 
HTML/CGI forms-based interface to database. 

 

Methodology: 
 

B.1.2.2.3 Document generation from archived content 
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Description: 
Devise a scheme to generate formatted documents e.g. HTML from plain text archive. 

 

Technology: 
CGI code. 

 

Methodology: 
Create a simple HTML code emitter using scripting language. 

 

B.1.2.2.4 Develop query and search programs 

Description: 
Develop tools for document database query.  Capability for keyword searches. 

(Possibility to implement more sophisticated searches e.g. related keywords/keyword hierarchies?) 

 

Technology: 
To be identified. 

 

Methodology: 
Leverage existing search engine technologies where possible. 

 

B.1.2.2.5 Develop maintenance scheme 

Description: 
User friendly scheme for management of day to day operations on document database i.e. updating documents, 

purging outdated documents, etc. 

 

Technology: 
HTML/CGI forms-based interface. 

 

Methodology: - 
 

B.1.2.3 Database II: records and statistics of water levels and quality, weather conditions. 

Summary: 
Database II is a database of water records and statistics.  It consists of records and statistic of water levels, volume 

and quality, ground water, surface water, running water, weather conditions, etc. 

 

Deliverables: 
Water record and water statistics database. 

 

B.1.2.3.1 Data structure. 
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Description: 
Design data structure for archiving water resource data.  This will be dependent on task B.1.1.4. 

 

Technology: 
Relational database. 

 

Methodology: 
Develop data dictionary using IDEF1. 

 

B.1.2.3.2 Design and implement data input scheme. 

Description: 
Design and implement a user friendly data entry scheme for document content. 

 

Technology: 
HTML/CGI forms-based interface to database. 

 

Methodology: 
 

B.1.2.3.3 Data presentation tools. 
Description: 
Devise a scheme to present water resource database. 

 

Technology: 
HTML/CGI interface to database. 

 

Methodology: 
Create a simple HTML code emitter using scripting language. 

 

B.1.2.3.4 Develop query and search programs. 

Description: 
Develop tools for water resource database query.  Capability for querying and searching individual or combinations 

of parameters e.g. time, position, etc. 

 

Technology: 
Standard SQL query interface. 

 

Methodology: - 
 

B.1.2.3.5 Develop maintenance scheme. 
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Description: 
User friendly scheme for management of day to day operations on water resource database i.e. automated updates 

to database, mirroring data from raw data server.  

 

Technology: 
HTML/CGI forms-based interface.  Database conversion tools. 

 

Methodology: 
Develop scripts to perform automate database updates. 

 

B.1.2.4 Database III: news archive. 

Summary: 
Database III is an archive of news/discussion groups.   

 

Deliverables: 
News/discussion group database. 

 

B.1.2.4.1. Data structure 

Description: 
Develop categories for news/discussion groups. 

 

Technology: 
NEWS (nntp) server. 

 

Methodology: - 
 

B.1.2.4.2 Design and implement data input scheme. 

Description: 
Adopt user friendly tools for posting messages to news/discussion groups. 

 

 
Technology: 
News reader e.g. Netscape Collabra. 

 

Methodology:- 
 

B.1.2.4.3 Develop maintenance scheme. 

Description: 
Develop a process for monitoring/moderating discussion groups and reporting 
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to decision-making authorities. 

 

Technology: - 
 

Methodology: 
Organized process for developing reports. 

 

B.1.2.5 Implement data compression schemes. 

Description: 
Compression for image, document and water resource data.  Investigate appropriate technologies for lossless and 

lossy data compression. 

 

Technologies: 
Lossless: 

- RLE, Huffman encoding, Arithmetic coding, GZIP, GIF, LZW, PNG... 

 

Lossy compression: 

- JPEG, MPEG, Wavelet, etc. 

 

Methodology: - 
 

B.1.2.6 Other Internet services 

Summary: 
This task consists of providing basic internet services such as ftp, e-mail, and mailing listserver. 

 

Deliverables: 
Tools to support basic internet services, including ftp, e-mail, mailing listserver. 

 

B.1.2.6.1 Survey needs and necessary features. 

Description: 
Survey the user requirements for auxiliary internet services such as email, ftp, mailing lists. 

 

Technology: - 
 

Methodology: 
Conduct interviews with individual end users. 

 

B.1.2.6.2 Develop and install software 

Description: 
 ���������		
����
���
��������������������������������
����� �����!� �. ���%�
�$���!�#��!##��&   136



Setup auxiliary internet services. 

 

Technology: 
Install standard unix/linux network services 

 

Methodology: - 
 

B.1.2.7 Set up dialup service. 

Description: 
Provide modem access to Thai agencies.  Decide on appropriate dialup software. 

 

Technology: 
PPP (Point to Point Protocol), SLIRP 

 

Methodology: - 
 

 

B.1.3 Technology transfer 

 

Summary: 
Technology transfer stage.  This consists of documenting the system, training personnel in using the system, data 

entry and system administration, setting up mirror sites and setting up a technical advisory team. 

 

B.1.3.1 Documentation. 

Summary: 
Provide complete and detailed documentation on the operation, administration and training. 

 

Deliverables: 
A complete set of HTML/MSWord documentation. 

 

B.1.3.1.1 Organization of information on the system 

Description: 
Provide an overview and detailed information of the TMW system.  Documentation should be easily understood by 

new users. 

 

Technology: 
MS Word and HTML. 
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Methodology: - 
 

 

B.1.3.1.2 WWW server. 

Description: 
Provide an overview and detailed information of the WWW server.   

Documentation should be easily understood by new users. 

 

Technology: 
MS Word and HTML. 

 

Methodology: - 
 

B.1.3.1.3 System databases. 

Description: 
Provide an overview and detailed information of the available databases.   

Documentation should be easily understood by new users. 

 

Technology: 
MS Word and HTML. 

 

Methodology: - 
 

B.1.3.1.4 System maintenance. 

Description: 
Provide an overview and detailed maintenance information for TMW system administrators. 

 

Technology: 
MS Word and HTML. 

 

Methodology: - 
 

B.1.3.2 Training. 

Summary: 
Providing web-based training courses for TMW users, operators and system administrators. 

 

Deliverables: 
Web-based training courses. 
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B.1.3.2.1 WWW serving. 

Description: 
Training course on the creation and publication of documents on the WWW for users, operators and system 

administrators.  This would include an introduction to HTML, various document authoring tools and web-site design. 

 

 
 
Technology: 
Standard web authoring tools such as MS Front Page, Netscape Composer, conversion tools. 

 

Methodology: 
Use web-based education and training concepts. 

 

B.1.3.2.2 System databases 

Description: 
Training course on the creation and operation of the available databases for operators and system administrators.  

This would include an introduction to database architecture, SQL, writing simple scripts, use of web-based forms 

interface. 

 

Technology: 
Relational DBMS, simple Unix scripting, CGI, SQL, HTML forms. 

 

Methodology: 
Use web-based education and training concepts.  Includes hands on sessions under guidance of instructor. 

 

B.1.3.2.3 System maintenance  

Description: 
Training course on system setup, security and maintenance for system administrators.  This would include an 

introduction to hardware, Linux operating system administration, scripting, Web server administration, database 

administration, system security. 

 

Technology: 
Relational DBMS, Unix system administration, Unix scripting, CGI, SSL, SQL, HTML forms. 

 

Methodology: 
Use web-based education and training concepts.  Includes hands on sessions under guidance of instructor. 

 

B.1.3.3 Set up mirror sites. 

Summary: 
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Set up WWW mirror sites at Thai agencies. 

 

Deliverables: 
Mirror site and process for automated update. 

 

B.1.3.3.1 Mirror site at National Water Resources Committee 

Description: 
Setting up TMW mirror site at National Water Resources Committee. 

 

 
Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.1.3.3.2 Mirror site at Royal Irrigation Department 

Description: 
Setting up TMW mirror site at Royal Irrigation Department. 

 

Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.1.3.3.3 Mirror site at Thai Meteorological Department 

Description: 
Setting up TMW mirror site at Thai Meteorological Department. 

 

Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.1.3.3.4 Mirror site at Bangkok Metropolitan Administration 

Description: 
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Setting up TMW mirror site at Bangkok Metropolitan Administration. 

 

Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.1.3.3.5 Mirror site at Electricity Generating Authority of Thailand. 

Description: 
Setting up TMW mirror site at Electricity Generating Authority of Thailand. 

 

Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.1.3.4 Set up technical advisory teams. 

Description: 
This technical advisory team would be comprised with 6 to 8 computer staffs from each departments which 

participate in this pilot project, these group will arrange training for user or operator and will assist another 

department who likes to participate in the future. 

 

Technology: - 
 

Methodology: 
It is anticipated that the technical advisory team will be drawn from the initial group of trainees attending the Web-

based training courses. 

 

 

B.2 DSAT Project Tasks 

 

Summary: 
The Spatial Analysis Tools (SAT) project facilitates the cross-referencing and sharing of spatial data in ways that can 

support mutually beneficial collaboration among the Thai agencies, and can accommodate the engineering and 

planning models that will be needed as the water resource management work progresses.  The goal is to produce 

an integrated decision support system for water resource management, which builds upon the Webserver 
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infrastructure developed in the TMW project.  This system should provide ready access to the data in a manner 

which 

- utilizes standard database management and GIS tools 

- provides access for professionals through their desktops 

- integrate the engineering and planning decision supporting models. 

 

 

B.2.1 Develop GIS viewer 

 

Summary: 
Develop GIS viewer for 2D and 3D vector and raster data.  Examine alternative data compression formats and adopt 

appropriate formats. 

Establish common coordinate system. 

 

Deliverables: 
2D and 3D GIS viewers for raster and vector data.  Appropriate data compression/decompression tools.  Mechanism 

for displaying coordinate 

information. 

 

B.2.1.1 For vector map. 

Summary: 
Develop viewers for 2D and 3D vector data.  Investigate the use of existing  

formats/technologies to meet minimum functional requirements.  This functionality may be subsequently augmented 

by developing a scalable data format such as wavelet. 

 

Deliverables: 
2D and 3D vector viewer. 

 

B.2.1.1.1 2D vector viewer  

Description: 
Investigate existing technologies for viewing 2D vector images and determine whether these will meet the system 

requirements.  The viewer should provide the following minimal functionality: 

- Loading and viewing the image 

- Zooming 

- Panning 

Additional functionality would include the capability to handle overlays. 

 

Technology: 
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Investigate the following technologies: 

Vector image formats 

HTML overlays / Cascaded Style Sheets 

Java 

CGM (Computer Graphics Metafile) 

CAD technology e.g. Autocad DXF format 

Wavelet 

 

Methodology: 
Perform study of features and ease of use of above technologies.  Evaluate possible alternatives for accessing and 

launching the viewer e.g. 

- inline HTML 

- plugin 

- Java applet. 

- helper application 

- stand-alone viewer 

 

B.2.1.1.2 3D vector viewer 

Description: 
Investigate existing technologies for representing and viewing 3D vector images and determine whether these will 

meet the system requirements.  The viewer should provide the following minimal functionality:  

- Loading and viewing the image in its entirety 

- Changing view point 

- User interface 

Additional functionality would include real-time manipulation of 3D objects by user. 

 

Technology: 
Appropriate technology should be capable of handling complex spatial data sets.  Technologies such as VRML are 

suitable for modeling simple geometric primitives, but they may not provide adequate functionality for representing 

geographic data. 

 

Investigate the concept of a virtual monitor i.e. postprocessing  of GIS output 

to convert to a viewable 3D format. 

 

Technologies to investigate: 

Standard 3D GIS formats and technologies 

VRML 

Java 3D 
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Conversion tools to convert from native GIS format into viewer format. 

 

Methodology: 
Perform study of features and ease of use of above technologies.  Evaluate possible alternatives for accessing and 

launching the viewer e.g. 

- inline HTML (possibly generated dynamically by server) 

- plugin 

- Java applet. 

- helper application 

- stand-alone viewer 

 

Additional sources of information may be the following organizations: 

FGDC 

NSDI 

US Geological Survey 

 

B.2.1.2 For raster map. 

Summary: 
Develop viewers for 2D and 3D raster data.  Investigate the use of existing  

formats/technologies to meet minimum functional requirements.  This functionality may be subsequently augmented 

by developing a scalable data format such as wavelet. 

 

Deliverables: 
2D and 3D raster viewer. 

 

B.2.1.2.1 2D raster viewer 

Description: 
Investigate existing technologies for viewing 2D raster images and determine whether these will meet the system 

requirements.  The viewer should provide the following minimal functionality: 

- Loading and viewing the image 

- Zooming 

- Panning 

Additional functionality would include the capability to handle overlays in both raster and vector format. 

 

Technology: 
Investigate the following technologies: 

Raster image formats - JPEG, GIF, Wavelet, TIFF, ... 

HTML overlays / Cascaded Style Sheets 
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Java 

CGM (Computer Graphics Metafile) 

 

Methodology: 
Perform study of features and ease of use of above technologies.  Evaluate possible alternatives for accessing and 

launching the viewer e.g. 

- inline HTML 

- plugin 

- Java applet. 

- helper application 

- stand-alone viewer 

 

B.2.1.2.2 3D raster viewer 

Description: 
Investigate existing technologies for representing and viewing raster data in a 3D environment e.g. texture mapping 

on 3D vector model. 

 

  The viewer should provide the following minimal functionality:  

- Loading and viewing raster images. 

- Changing view point 

- User interface 

- Integrating 3D vector data with raster data. 

- Creating raster snapshots of 3D models. 

 

Technology: 
Appropriate technology should be capable of handling complex spatial data sets.   

 

Investigate the concept of a virtual monitor i.e. postprocessing  of GIS output 

to convert to a viewable raster format. 

 

Technologies to investigate: 

Standard 3D GIS formats and technologies 

All 2D raster image formats. 

Java 3D 

Conversion tools to convert from native GIS format into viewer format. 

 

Methodology: 
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Perform study of features and ease of use of above technologies.  Evaluate possible alternatives for accessing and 

launching the viewer e.g. 

- inline HTML (possibly generated dynamically by server) 

- plugin 

- Java applet. 

- helper application 

- stand-alone viewer 

 

Additional sources of information may be the following organizations: 

FGDC 

NSDI 

US Geological Survey 

 

B 2.1.3 Implement data compression schemes. 

Description 
Compression for GIS Data.  Investigate appropriate technologies for lossless and lossy data compression. 

 

Technologies: 
Lossless: 

- RLE, Huffman encoding, Arithmetic coding, GZIP, GIF, LZW, PNG... 

 

Lossy compression: 

- JPEG, MPEG, Wavelet, etc. 

 

Methodology: - 

 

B 2.1 4 Coordinate system. 

Description: 
Coordinate System for Browser or viewer. Determine appropriate strategy for displaying coordinate information.   For 

example, this may be done as an attachment or an overlay to the image or a Java listener.  

 

Technology: - 
 

Methodology: 
Coordinate system will be primarily applicable to 2D images.  However, 2D images should be capable of displaying 

height information. 
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B 2.2 Develop spatial database 

 

Summary: 
Design and implement spatial database, including metadata file structure, data conversion and compression tools, 

and database access mechanism. 

 

Deliverables: 
Spatial database and associated conversion/compression tools. Web interface to database.  

 

B 2.2.1 Metadata file. 

Description: 
Develop appropriate structure for metadata file which will facilitate database access and indexing of the data..  The 

metadata file will incorporate information such as scale, spatial accuracy, geographic coverage, overlays, 

etc. 

 

Technology: 
GIS metadata file standards. 

Spatial database query standards. 

 

Methodology: 
The appropriate structure for the metafile will depend on several factors, including: 

- Database query mechanism. 

- Linkage between basemap and GIS data 

- Structure of attributes 

- Type of basemap. 

 

B 2.2.2 Data conversion. 

Description: 
Convert data into form appropriate for the spatial database.  This step includes 

data compression. 

 

Technology: 
Vector and raster data conversion and compression tools. 

 

Methodology: 
Automate data conversion and compression using scripts. 

 

B 2.2.3 Spatial database. 

Description: 
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Design and implement the spatial database.  Import spatial data. 

 

Technology: 
Relational database, SQL, Java Database Connectivity (JDBC.) 

 

Methodology: 
Develop structure and implementation of database. 

 

B 2.2.4 Query mechanism. 

Description: 
Develop query mechanism and associated tools for data decompression. 

Develop web-based query mechanism. 

 

Technology: 
SQL, data decompression tools, HTML forms/CGI.  

 

Methodology: 
Develop performance benchmarks for database access. 

 

 

B.2.3 Decision support system 

 

Summary: 
Design and implement Decision Support System.  Develop simulations based on available system 

data and provide visualization code for evaluating alternative scenarios. 

 

Deliverables: 
Simulation and visualization code with web-based user interface.  

 

B.2.3.1 Summarize system data. 

Description: 
Summarize the structure and availability of system data for the purpose of developing simulation models.  This will 

require input from the various Thai agencies. 

 

Technology: - 
 

Methodology: 
Develop a technical summary. 

 

B.2.3.2 Develop and link in simulation code libraries. 

Description: 
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Explore the various types of simulation models to be developed from the system data.  Develop software for the 

simulation e.g. flood routing, surface runoff calculations, etc.   

 

Technology: 
Use simulation libraries provided with GRASS. 

 

Methodology: 
The types of models to be developed will depend on the characteristics and availability of system data. 

 

B.2.3.3 Develop interface library. 

Description: 
Develop interfaces between the simulation code and the database and the interface for user input. 

 

Technology: 
CGI, Java, C/C++ compilers e.g. GNU distribution. 

 

Methodology: 
Develop code/scripts to interface with database and user. 

 

B.2.3.4 Develop visualization code. 

Description: 
Develop code for visualizing the results of simulation.  Provide necessary conversion tools to interface between the 

simulation code and the GIS viewer. 

Provide tools to assist in evaluating alternative scenarios.  Provide multi-user support. 

 

Technology: 
Web browser.  

2D and 3D GIS viewers. 

Conversion and image generation tools (GRASS, VIS5D.) 

 

Methodology: 
Leverage and integrate existing technologies where possible. 

 

 

B.2.4 Set up GIS information services 

 

Summary: 
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Set up the final version of the integrated GIS archive, Decision Support System and Visualization tools at NECTEC 

and Thai Agencies.  Test the system and fix any bugs. 

 

Deliverables: 
Final Integrated DSAT system. 

 

B.2.4.1 GIS project information. 

Description: 
Provide general information on the DSAT project via the Web.  This should include information on the various GIS 

services provided by the Integrated Water Resource Management System. 

 

Technology: 
Web Authoring tools e.g. Microsoft Front Page, Netscape Composer. 

 

Methodology: 
Documentation should be designed to promote usage of the Integrated Water Resource Management System, and 

provide information on available GIS services. 

 

B.2.4.2 GIS viewer via remote access. 

Description: 
Set up GIS visualization tools for remote access by Thai agencies. 

 

Technology: 
2D and 3D GIS viewers. 

 

Methodology: 
Installation of GIS viewer in individual agencies. 

 

 

 

 

B.2.4.3 GIS archive. 

Description: 
Set up centralized GIS archive at NECTEC. 

 

Technology: 
Spatial database and related access tools. 

 

Methodology: 
Set up database, import data and perform testing. 
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B.2.4.4 Decision support information system. 

Description: 
Set up decision support system, and integrate with GIS archive and GIS viewer. 

 

Technology: 
Decision Support System tools, database, 2D and 3D viewers. 

 

Methodology: 
Set up tools and perform testing. 

 

 

B.2.5 Technology transfer 

 

Summary: 
Technology transfer stage.  This consists of documenting the system, training personnel in using the system, data 

entry and system administration, setting up mirror sites and setting up a technical advisory team. 

 

B.2.5.1 Documentation. 

Summary: 
Provide complete and detailed documentation on the operation, administration and training. 

 

Deliverables: 
A complete set of HTML/MSWord documentation. 

 

B.2.5.1.1 GIS viewer 

Description: 
Provide an overview and detailed information of the GIS viewer.   

Documentation should be easily understood by new users. 

 

Technology: 
MS Word and HTML. 

 

Methodology: - 
 

 

B.2.5.1.2 Spatial database 

Description: 
Provide an overview and detailed information of the spatial database.   

Documentation should be easily understood by new users. 
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Technology: 
MS Word and HTML. 

 

Methodology: - 
 

B.2.5.1.3 GIS archive 

Description: 
Provide an overview and detailed information of the GIS archive.   

Documentation should be easily understood by new users. 

 

Technology: 
MS Word and HTML. 

 

Methodology: - 
 

B.2.5.1.4 Decision support system 

Description: 

Provide an overview and detailed information of the Decision Support System, 

including simulation modules.  Documentation should be easily understood by new users. 

 

Technology: 
MS Word and HTML. 

 

Methodology: - 
 

B.2.5.1.5 GIS system maintenance 

Description: 
Provide an overview and detailed information on the DSAT system for system administrators. 

 

Technology: 
MS Word and HTML. 

 

Methodology:- 
 

B.2.5.2 Training. 

Summary: 
Providing web-based training courses for DSAT users, operators and system administrators. 
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Deliverables: 
Web-based training courses. 

 

B.2.5.2.1 Spatial database. 

Description: 
Training course on the creation, operation and usage of the spatial database for users, operators and system 

administrators. 

 

Technology: 
PostgreSQL Database Management System. 

 

Methodology: 
Use web-based education and training concepts. 

 

B.2.5.2.2 GIS archive. 

Description: 
Training course on the structure, content and maintenance of the GIS archive for users, operators and system 

administrators. 

 

Technology: 
GRASS GIS. 

 

Methodology: 
Use web-based education and training concepts. 

 

B.2.5.2.3 Decision support system. 

Description: 
Training course on the usage, creation and maintenance of the decision support system components for users, 

model creators and system administrators. 

 

Technology: 
Simulation code libraries. 

 

Methodology: 
Use web-based education and training concepts. 

 

B.2.5.2.4 GIS system maintenance. 

Description: 
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Training course on DSAT system setup, security and maintenance for system administrators.  This would include an 

introduction to hardware, visualization software, database administration, GIS maintenance, system security and web 

integration. 

 

Technology: 
Relational DBMS, Unix system administration, Unix scripting, CGI, SSL, SQL, HTML forms. 

 

Methodology: 
Use web-based education and training concepts.  Includes hands on sessions under guidance of instructor. 

 

B.2.5.3 Set up mirror sites. 

Summary: 
Set up DSAT mirror sites at Thai agencies. 

 

Deliverables: 
Mirror sites and process for automated update. 

 

B.2.5.3.1 Mirror site at National Water Resources Committee 

Description: 
Setting up DSAT mirror site at National Water Resources Committee. 

 

Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.2.5.3.2 Mirror site at Royal Irrigation Department 

Description: 
Setting up DSAT mirror site at Royal Irrigation Department. 

 

Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.2.5.3.3 Mirror site at Thai Meteorological Department 

Description: 
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Setting up DSAT mirror site at Thai Meteorological Department. 

 

Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.2.5.3.4 Mirror site at Bangkok Metropolitan Administration 

Description: 
Setting up DSAT mirror site at Bangkok Metropolitan Administration. 

 

Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.2.5.3.5 Mirror site at Electricity Generating Authority of Thailand. 

Description: 
Setting up DSAT mirror site at Electricity Generating Authority of Thailand. 

 

Technology: 
To be investigated.  Could include version control software such as CVS, RCS. 

 

Methodology: 
Develop a process for automated updating of mirror site at regular intervals. 

 

B.2.5.4 Extend the capability of the technical advisory teams to include GIS system. 

Description: 
The DSAT technical advisory team, like the TMW advisory team, will be drawn from the departments which 

participate in this pilot project.  The advisory team's capabilities need to be extended to cover the entire Integrated 

Water Resource Management Project. 

 

Technology: - 
 

Methodology: 
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It is anticipated that the technical advisory team will be drawn from the initial group of trainees attending the Web-

based training courses. 
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	����� HPCC ���	���'�� �Z� 

�� �'�
K"F�	�	�`
�  

�� �'�
K"�������=�	 + &�������  

�� !F��Z��������=�	 + &�������  

�� !F�	����	 
}F  

�� Data Structure, Data Definition ��	 ACCESS  

�� ���
�� output ��
 ACCESS  
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��%��	 !/���'����+
�
#���������%� ��	&����	��������������	 

������ 28 ������� 2541 ��
� 9.30-12.00 �. 

<+���!��!���< ���;
"�#���  

�+�����"�#;(� 

1. �#q�������` 
�
�"������  

2. �#q"���	 
�
�"������  

3. <�.���" ����<�� HPCC, NECTEC  

4. �#q;���#; HPCC, NECTEC  

5. �#q��
���;�� HPCC, NECTEC  

������	���
"7''(��� 
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���=	F=���'�
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�
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j
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=<Z�� ���
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�� Warning 
j��	G
=G<'��=	�Z��q����� ����� Slope 
��G$"��	��%���	G
=�#�!�	�$
���

&��=�	������ z��	���$j�G<'��

��G$"��	��%���
������ X�	 
�#	��� &�'��"�X�	 7 ���  

�'�
K"�Z�
Z��K= ���
��<'�� 

- �'�
K"��%�@�!"���%��=� z��	&��=����	�'�
K"��%�@�
Z
����<�
j�&�"�
�q� Automatic !"�!�� 

Manual [<�
Z�X��Z������<���
�q 2000 �X��Z ( �#�# + 
�
�"� ) 

�=����	��%��=� 
Z�X��Z������<��K=���
�q 300 �X��Z/�? 

�=����	��<����%� 
Z���
�q 700 �X��Z [<�
Z 300 �X��Z�Z��%�$�'��Z���<���
�q��%�<'��  


���=	F=���'�
K" 

�'�	X��� ----> �K��`����%�L�� -----> �=��
"�	 -----> �=	
"��G� Confirm ----> �=��
"�	 

| <------------------ 3 �<��� ---------------------> |  

!��	������	�������� 

�� ��<��
�����	 Data Structure ��	
�
�"�  
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K" GIS �Z� Jica �%� ��
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K" Digital �����	����Z���������!"�!F��Z�!�<	�%�!$�=	�X��Z�#�
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!"��#�#���
�����&�������G��  

FK'�����
 ���;���#; 

FK'�����=�	 <�.���" 
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�
#���������%� ��	&����	��������������	 

������ 28 �(
��� 2541 ��
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��	�(�(����������(�� ����(�(��������� 
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���x��            FK'�%����
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2. <�.���" ����<��                  $��$�'�[��	
�� TIWRM  

3. �����
���;�� 
�����	�`              FK'�=����
�����  

4. ������;���� �$"=��Z��
#"            FK'�=����
�����  

��%,�&�  
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�	�#�#���
������#�
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��������<�'�
K"��%���
 18 �X��Z��
 25 "#=
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�
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�
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�
�#�#���
�����!�=	��
��H� 3 ����L����  

1. �X��Z������
��F������  

2. �X��Z�#�#���
������#�
  

3. �X��Z��
���
���  
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�
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�
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j
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������#�
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Z!F��Z� scale 1:50,000 !"� 1:250,000 z��	&�'
�� 

Might11 �Z
 !"���	
�	������
����	
Z�'�
K"��
 Radar 14 ������������� !�=
�� update 

�'�
K"��	
Z�\]$�
������ network ��K= ��
���	�\]$�
�������'�
K"<����Z�
!"�������	
������

����Z��
Z����'�	  

	����� HPCC ���	���'����	�(�(����������(��  

    - �'�
K"F�	�	�̀
�  

    - �[����  

    - ���
���F�<���  

    - !F�	��  

    - �'�
K"�%�!$�=	��	�X��Z������<���	 3 !�� ��� �X��Z������
��F��<�� �X��Z��
��

�
��� !"��X��Z�#�#���
������#�
  

    - ���"���Z�<��	�=��=�	+ �Z�������<&��X��Z������<  

    - URL ��	 www site ��	
�
�#�#���
�����  

��%��	�%��K  

����̀ FAX ��	F�.�
�Z�	G
� 3989868  

��
���;�� 
�����	�` �����
���	��  

<�.���" ����<�� ����������	��  
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���	�����"�#;(����,	��� 5 

�?#��������������
#"�#!��	����'�� 


��	����#�����%�������%�����'��������������,/��&�	"�#��<��� 

���,	��� 1/2541 

���'�������� 9 ��<'����� 2541 

?. &��	
��	����#�����%����� ��9'�����J� ;�,� 11 �6���	�������������� 

0����	�,/� ��;���� ��(	����&���� 

�+�����"�#;(� 

1. ��������� 
"'�q�	�`��] �%���
	��
��. 2806193  

2. ��.�#���� �������� �
�. 6425186 ext 107 

suchata@chula.ac.th  

3. ��.�#�Z����` ���<;��
�#q �
�. 6425186-9 ext 130  

4. ����
��
<�� [���	�$�����
#" 
�
�#�#���
����� 3992666  

5. ��	�����
�� �%���q��"�� 
��G}}|�@O��F"��!$=	������G�� 4362134 Fax 

4362165  

6. ���F"�#] �������� 
��G}}|�@O��F"��!$=	������G�� 4362184 

psoup@email.egat.or.th  

7. ���������� �
�����#q 
�
�"������ 2436962 

chairatk@rid.go.th  

8. F�.<�. $���� ��x���#
�� �q�����
��
�����` 
$������"���
��������` 

5791567 

fenghsv@nontri.ku.ac.th  

9. <�.���~� !
'�
�"�� �q�����
��
�����` 
$������"���
��������` 
��. (034) 

281-658  

10. ������;��� �	������������Z �q�����
��
�����` 
$������"���
��������` (034) 

351-897 

fengstn@nontri.ku.ac.th  
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11. ����#���� �����_��
#" �%���
	���q�
��

��������
���%�!$=	���� 6299449  

12. ��.�#
�]]� �'�������� �%���
	���q�
��

��������
���%�!$=	���� 6299447-9  

13. ����#���` 
�
����� �%���
	���q�
��

��������
���%�!$=	���� 6299447-9  

14. ��.������ �#L��
#";� �%���
	���q�
��

��������
���%�!$=	���� 6299447-9  

15. <�.��� �$"=���x�� 

schitt@telecom.scb.co.th  

16. <�.���" ����<�� $��$�'�[��	
��, NECTEC 

royol@hpcc.nectec.or.th  

17. �����
���;�� 
�����	�` FK'�=����
�����, NECTEC 

k_ekasit@hpcc.nectec.or.th  

18. ������;���� �$"=��Z��
#" FK'�=����
�����, NECTEC 

oui@hpcc.nectec.or.th  
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���	[��	
���Z�&$'�Z�����#
��������	��� ��
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X�	����Z�
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�q 2 �<���
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����#
���
��$���� !"���<��
���

'��$�'���	
��<%�����

	��[��	
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�� <�.���" ����<�� $��$�'�[��	
�� G<'!�'	&$'�����=�G<'���!�'	���������	�#��"�Z�

$�=��	���=�	+ ���=	
�&$'�=�
��H�FK'�^�����	��&�[��	
����Z���'��!"'� 

�%�$���
��<%�����	����	[��	
���Z�F=��
� $��$�'�[��	
��!"��q�G<'G���Z��
��


$�=��	���=�	+ ���������X�	����L� ���< !"�[��	��'�	�'�
K"�Z�&�'!"�
Z��K=��
$�=��

	������ z��	$�=��	���Z�G���Z��

�!"'� G<'!
= �%���
	���q�
��

��������
���%�!$=	

���� 
��G}}|�@O��F"�� 
�
�"������ !"�
�
�#�#���
����� �%�$���


�#	���
$���� ����'������
��$����
�� �%���
	���������%� !"��%���
�[����

!"�!F� 
�
. &�����Z� 10 �.�. �Z� &��q��<Z��
��
jG<'�%�
����
�����Z����Z������

[��	��'�	����'�
K"�
Z���
�������	��%���
�=�	������������=�	��=� US. Weather 

Bureau, Dutch Bijkswaterstaat !"���	 MIT ��H��'� 

�\��#���[��	
��� G<'��<�%� Homepage ��<���	 web site ��	[��	
���Z� 

http.//tiwrm.hpcc.nectec.or.th z��	L��&� homepage !�<	�
Z���
���'�
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��	$�=��	���=�	+ �Z�G<'G���<�=�!"���Z��
�

�!"'� 
������[��	��'�	�'�
K"��	

$�=��	������  

!��	���'#�/������������"����	��,  

1. <�.$����� ���%�
����
�����Z����Z������[��	��'�	�'�
K"�Z�G<'���
���
$�=��	��

�=�	+ �Z��
Z����'�	 
���Z���H�
������&�'
����K=����G�&��=�	������ �%�
�����#
�`

��x����H�[��	�=�	����[��	��'�	�'�
K"
"�	��	[��	
��!"'�
��&$' <�.���~�� 

�������<�=	&$'�q�
��

��� G<'�����q� !"'��%���'�
����
��$���$���� &�
������#
 

�q�
��

��� &�����	�=�G�  

2. �q��%�	��&��=����	 MIT ���<����	
�������G��&��=�� 12-17 ;�����
 2541 �Z�

����#
�
"	
��&$'
Z
������#
�=�

����$�=�	 MIT 
���q�
��

��� !"�FK'�=�
	��

&�[��	
�� ��$�=�	����Z� 14-15 ;.�. 41 $���'��Z����%�
����
��$�����=�

���Z��%���]

��� ����[��	��'�	�'�
K"
��
��
��
�Z���
Z
��<%�����	���=�

��&������ �%�$�����

��H� ��� ��"� !"��X���Z�!$=	&< ��!�'	&$'����"=�	$�'��Z
����	$���	  

3. ���Z�
����������%��'�
K"��
$�=��	���=�	+ ��'�  

4. $�=��	���=�	+ ���Z�
�#�"�
�������%��'�
K"��'����
�q�<���

���
 42  
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���;� 
�����	�` �����
���	�� 

���;���� �$"=��Z��
#" �����
���	�� 

<�.���" ����<�� ����������	�� 
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���	�����"�#;(����,	��� 6 

��%��	!/���'����+
�
#���������%���	&����	��������������	  

������ 10 ��<'����� 2541 

!/�����
�����
#�����(	����&���� 

�+���������"�#;(� 

1. ����
�
����` �#���q��� ��	FK'�%����
���%���
�[����!"�!F�
�#	���
$���� 

[��. 224-9896  

2. F.�. �
�� $��	�	�`��[���` FK'�%����
��
�	!F���;��qK���[L�!"����	!�<"'�
 [��. 

621-1463  

3. �.���" $��$�'�[��	
��,NECTEC  

4. �����
���;�� 
�����	�` FK'�=����
�����,NECTEC  

5. ������;���� �$"=��Z��
#" FK'�=����
�����,NECTEC  

������'����
#'����H�����+
�,/�$�"7''(��� 


�#	���
$����
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�q@�, ��<����%�&��"�	!"�!
=��%�, 
���%�	����	

����K��%�, 
���%�	����	������	�K���%� !"����
��j
��	��%�������������
��$�#���	��%����" 

[<��'�
K"<�	
"=����XK
�=	F=����	�"�������#&��=�����
XZ� UHF �Z����
XZ� 446.200 MHz z��	

���
Z
���������
XZ�&���������&
"' �����	��
���
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K"�Z���"Z���!�"	��j�
�
&��=�	@�

�
 [<��=	�'�
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K"�%���
�������%�z��	���	��K=�Z�X��<��!<	, �����	��� 

[<�&�' PC-servers ���	$
<  

�X��Z������<
Z��K=�Z�
�
. 33 �X��Z !"�@\ 	;� 17 �X��Z 
�
.��	
Z!F��Z�
�������=�� 

1:20,000 �����!�<	�%�!$�=	!"����
�K	��	�X��Z������<  


����<��<�����
�K	��	�����Z���	
�#	���
$����G<'��<�%��#
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$������� G
=���X'�� !�=��
ZL��X=��<����Z�
��	

�X������������������`�
j��#
+ 24-48 �
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Z���
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��
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1. National Economic and Social Development 

Board Kingdom of Thailand 
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Flood Routing and Control Alternatives of Chao Phraya River for Bangkok 

by Regional Research and Development Center, AIT, April 1985. 

[<� �.�#��x�` 

�
j��Z��L���x�`�  

2. Bangkok Flood Protect Chao Phraya 2 

Fesiblity Study-Final Report 

by ACE and AIT, Report No. 175 

�
j��Z���	F�.�
�
����`  

3. Improvement of Canals Connecting Khlong Tawee Wattana and Khlong Khoon 

Ratpinidiai to Alleviate Flood Damage West Bank of the Chao Phraya River  

by AIT(Division of Water Resource Engineering) 

[<� �.�#��x�` 

�
j��Z�
�	��x������$"�
 
�
.  

4. 
����
�� �%���� ��<�%�!F�$"�
 ������	���������� !"���
!�������	�'� ����

�|�	
����%��=�
 �����������%� &������Z�����
��	<'���������
��	
�#	���
$���� 

�%���
	���������%�
�#	���
$���� 

�
j��Z�
�	��x������$"�
 
�
.  

5. Master Plan on Flood Protection / Drainage Project in Eastern Suburban-

Bangkok 

March 1985, JICA 

�
j��Z�
�	��x������$"�
 
�
.  

6. Master Plan 

Sewerage, Drainage and Flood Protection Systems 

Bangkok and Thonburi, Thailand 

by CAMP, Dresser & Mckee Consulting Engineers 

Feb 1968 

�
j��Z���	F�.�
�
����`  

��%��	���'#���	���'�����.  

1. ��<F�.�
�
������ �#���q���
������K<�#�
�� MIT &�����Z� 14,15 ;�����
�Z�  

 

���;���� �$"=��Z��
#" �����
���	�� 
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���	�����"�#;(����,	��� 7 

��%��	!/���'����+
�
#���������%���	&����	��������������	  

������ 26 ��<'����� 2541 

��	��:���#��&
�� ��(	����&���� 

�+���������"�#;(� 

1. ����
��
<�� 
"������` FK'�%����
��
�	��x������$"�
  

2. ����������] ����	J�;�� ��'�$�'��Z�
�	��x������$"�
 [��. 2460317-9  

3. ����
<#"�̀ <'�	F��	 ��'�$�'��Z�
�	��x������$"�
 [�� 2460317-9  

4. �������� �
�K�q` ��'�$�'��Z�
�	��x������$"�
 [�� 2460273  

5. �.���" ����<�� $��$�'�[��	
��,NECTEC  

6. �����
���;�� 
�����	�` FK'�=����
�����,NECTEC  

7. ��������"�` �#]��
�� NECTEC  

�#�����'��� Telemetering 

����������<!�� Telemetering ��	
�
. ��H�
���=	�'�
K"!�� real-time information ��


�X��Z������<
���	�K��`
"�	 �����&�'&�
�� monitor 
Z�X��Z������<��K=���	$
< 50 �X��Z ��K=&�

@\ 	
�
. 33 �X��Z !"�@\ 	;��Z
 17 �X��Z 
���=	�'�
K"��
�X��Z������<��&�'��]]�q UHF 

[<�&��L����
���X��Z������<���=	�'�
K"
�&$'�K��`
"�	��H������"� �����"�"����
�q 

5 ���Z !�=&��L����Z��
�<
����"Z���!�"	X�	�=��Z����	���G�'
j���=	�'�
K"��

�����Z �%�&$'&�

��	
�qZ��=�@��
$��
&��#
�����Z��'�
K"��
�X��Z�=�	+ ���=	��

���=�	
�

�� �'�
K"�Z���<

G<'
Z<�	�Z�  

1. ���
�q��%�@�  

2. ��<����%�  

3. 
�����<��<����K��%�  

4. 
�����<��<�\¢
��%�  

5. �=��#qL����	��%� ��=� DO (&���	�X��Z��=�����)  

Database �Z�&�'	������K=�� PC [<����%��'�
K"�Z�G<'��
�X��Z
��%�
���%���q��H��=��#
+ 15 

���Z !"����%��'�
K"
��%�
���%���q��H��=��=� 1 ���&��#
+ �������  
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��X control ����G<'<'��  

"79&��,/������
#���"M�	����,/����� 

���$�#�Z��%�&$'��%��=�

�#	������  

1. ��%���
�����Z�L����
G$"��'�
�  

2. ��%�@��Z��
L��&������Z�  


���\�	
����%���
�����Z�L����
�%�G<'[<�
����'�	!���\�	
����%��=�
 
Z���	���
�����%�!"�!��

X�� !�=	��H�  

�� !���\�	
����
!
=��%���'���������	 2 @\ 	��� 80 km  

�� ����K��%���$�=�	�"�	�=�	+ 
��!
=��%���'������  

�� !���\�	
��@\ 	�������
��
X���=
�
"'�-
��	!
'�  

�� !���\�	
����	������
��
!����	�XG}  

�� !���\�	
����	&�'�Z
�"j
�'��  

$
���$�#: �=��!���\�	
����%��=�
��	��	$��<����$�G<'��

�
[�;�  

�=��
���|�	
����%�@��Z��
"	&������Z�L��&�
�
. �����$"�

��"<��<����%�&��"�	&$'��%� �Z��#<

�������	�����%� 
Z
���#<"�
�"�	��H�����%� !"�
Z����K�������%���$�=�	�"�	���������#
��%� 


Z
��
=���'�	 �#[
	�`�������%����<&$]=������������%�"	!
=��%�  

��%��	���'#���	���'�����.  

1. ���"���Z�<��	���� telemetering ��	 UCOM ��=� database, !F��Z��X��Z��<  

2. !F��Z�!"����
�K	��	!���|�	
����%��=�
  

3. ��������"�	!"����
���&��"�	  

4. !F��Z���%��=�
  

5. !F��Z�
�#	��� 1:20,000 ��	��	
�
G
<` !"� 1:4,000 ��	 UCOM  

��
���;�� 
�����	�` �����
���	�� 

<�.���" ����<�� ����������	��  
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�?#��������������
#"�#!�������'�� 


��	����#�����%�������%�����'��������������,/��&�	"�#��<��� 

���,	��� 2/2541 

�����	������ 1 *������ 2541 

? &��	"�#;(�<+�����<�����;
"�#��� ���;
"�#��� !���!� 
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���;%���+���������"�#;(�  

1.  ��������x�` ��Z������` 
�
�"������ 

2. ����������` �
�����#q 
�
�"������ 

3. ��������Z �#qq����� �%���
	��
��. 

4. ��.������&� [��=	;#�� �%���
	��
��. 

5. ����#���� �����_��
#" �%���
	���q�
��

��������
���%�!$=	���� 

6. ��.������ �#L��
#";� �%���
	���q�
��

��������
���%�!$=	���� 

7. ��.�#
�]]� �'�������� �%���
	���q�
��

��������
���%�!$=	���� 

8. ��	�����
�� �%���q��"�� 
��G}}|�@O��F"��!$=	������G�� 

9. ���F"�#] �������� 
��G}}|�@O��F"��!$=	������G�� 

10. �#q�#�;�
" �
��
�K�q` ��"��=�
��
�#	���
$���� 2 

11. ��.<�. ���~� !
'�
�"�� 
$������"���
��������` 

12. ��.<�. �Z���" !�'�
���� 
$������"���
��������` 

13. F�.<�. $���� ��x���#
��    
$������"���
��������` 

14. ����
�Z�	G
� 
���x�� 
�
�#�#���
����� 

15. ��.������]� $���]����` 
�
�#�#���
����� 

16. <�.���" ����<�� NECTEC 

17. ��������"�` �#]��
�� NECTEC 

18. ���;���#; ����`�<[� NECTEC 

19. �����
���;�� 
�����	�` NECTEC 

��������"�#;(� ��
� 09:30 �.  
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��%�  

2. �'�
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����%� !"�  

3. �'�
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�
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�
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Z
����<�
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K"�����=�	��	�'�
K"�=�	+�Z�
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�
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�
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�
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���	�����"�#;(����,	��� 9  

���!/���'����+
  

������ 21 *������ 2541 

!/�����#����,/�<�
���������(	����&���� 

��<�=��#q�������] ��������'�
K"�����=�	&�
���%�
��<"�	 !"���<���Z�
����
���%���'��'�


K"��	��	 
�
. z��	��	�#q�������]G<'���Z�
�'�
K"G�'&$'��	�=�� ��'�

����
����Z���H����

	��!"�$��	�����
 11 ���
�� !"�!F��Z� �%���� 1 ���
�� z��	
Z���
��<�	�'�	"=�	�Z� 

1. Improvement of Canals Connecting Khlong Tawee Wattana and Khlong Khoon 

Ratpinidiai to Alleviate Flood Damage West Bank of the Chao Phraya River  

Research Report No. 175 
Division of Water Resource Engineering, Asian Institute of Technology , 

October 1985  

2. Feasibility Study on Flood Protection/Drainage Project in Eastern Suburban-

Bangkok 

Summary 
JICA, February 1986 (No.275)  

3. Feasibility Study on Flood Protection/Drainage Project in Eastern Suburban-

Bangkok 

Main Report 
JICA, February 1986 (No.125)  

4. Feasibility Study on Flood Protection/Drainage Project in Eastern Suburban-

Bangkok 

Appendix 

JICA, February 1986 (No.116)  

5. 
����
�� �%���� ��<�%�!F�$"�
 ������	���������� !"���
!�������	�'� ����

�|�	
����%��=�
 �����������%� &������Z�����
��	<'���������
��	
�#	���
$���� 

������"�*�"�����	�:-	�'�������	":� 

�%���
	���������%� 
�#	���
$���� 
������ 2539  

6. 
����
�� �%���� ��<�%�!F�$"�
 ������	���������� !"���
!�������	�'� ����

�|�	
����%��=�
 �����������%� &������Z�����
��	<'���������
��	
�#	���
$���� 

������O	�	�%�� 
%�#�$� 1 
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�������%�� 
�%���
	���������%� 
�#	���
$���� 
������ 2539  

7. 
����
�� �%���� ��<�%�!F�$"�
 ������	���������� !"���
!�������	�'� ����

�|�	
����%��=�
 �����������%� &������Z�����
��	<'���������
��	
�#	���
$���� 

������O	�	�%�� 
%�#�$� 2 

��"�������	 �: ���"���!��:#'���
�� 

��"�������	 
: �*��!'��� 
�%���
	���������%� 
�#	���
$���� 
������ 2539  

8. 
����
�� �%���� ��<�%�!F�$"�
 ������	���������� !"���
!�������	�'� ����

�|�	
����%��=�
 �����������%� &������Z�����
��	<'���������
��	
�#	���
$���� 

������O	�	�%�� 
%�#�$� 3 

��"�������	 �:!'�!���#�/�$ 

��"�������	 �: �		���%������Q'(��"(�) 

��"�������	 �: �������%���"���!��!�#
"$����
��������������!# 
�%���
	���������%� 
�#	���
$���� 
������ 2539  

9. 
����
�� �%���� ��<�%�!F�$"�
 ������	���������� !"���
!�������	�'� ����

�|�	
����%��=�
 �����������%� &������Z�����
��	<'���������
��	
�#	���
$���� 

�������������		!'�!���# 
��		��	�������%���		�X�����������!# 
%�#�$� 1 
�������������		 
�		!'�!���#��		��	�������%���		�X�����������!# 
�%���
	���������%� 
�#	���
$���� 
������ 2539  

10. 
����
�� �%���� ��<�%�!F�$"�
 ������	���������� !"���
!�������	�'� ����

�|�	
����%��=�
 �����������%� &������Z�����
��	<'���������
��	
�#	���
$���� 

�������������		!'�!���# 
��		��	�������%���		�X�����������!# 
%�#�$� 2 
���%�
�$��������
#'����� 
�%���
	���������%� 
�#	���
$���� 
������ 2539  

11. 
����
�� �%���� ��<�%�!F�$"�
 ������	���������� !"���
!�������	�'� ����

�|�	
����%��=�
 �����������%� &������Z�����
��	<'���������
��	
�#	���
$���� 

�������������		!'�!���# 
��		��	�������%���		�X�����������!# 
%�#�$� 3 
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�:�#������Y'	�('��� / ������(������!�����%���(�����%�� 
�%���
	���������%� 
�#	���
$���� 
������ 2539  

12. !F��Z�!�<	!F��|�	
����%��=�
!"�
���������%� 

�����Z�
�#	���
$���� 

�%���
	���������%� 
�#	���
$���� 

�%�$����'�
K"�Z�G<'��<���Z�
G�'&$'���� 
Z���	���� 4 ����L���� 

1. DBF_RF (Rainfall data) ��H��'�
K"���
�q��%�@� 

2. DBF_RT (Pump run time) ��H��'�
K"
���%�	����	�\£
 

3. DBF_WL (Water level) ��H��'�
K"��<����%� 

4. DBF_WQ (Water quality) ��H��'�
K"�#qL����%� 

�'�
K"�Z�G<'
���K=&��K�!����	 dBase file (.dbf) ���	$
< [<�
Z
����<�
j�!�

����
����L�

�'�
K" !"�&�!�="��'�
K"
j
Z
����<�
j���H��'�
K"������ (Daily data) �'�
K"����<��� (Monthly 

data) !"��'�
K"����? (Annual data) !"�&�!�="�����L�
j����<�
j��'�
K"!�

����
 

directory ��	�X��Z 

�%�$����'�
K"����?���� ��	�#q�������]!�'	&$'�����=���	G
=
Z���
�
�K�q` $���XK
�'�	���Z���

�%�
�&�'G<' z��	��	G
=
Z
������
��<�
j��"�&��'�
K"��	����L� 

[<�
Z[��	��'�	
����<�
j�<�	�'�	"=�	�Z� 

����+
�#����,/�[������� 

����}�"<̀ ����L� $
���$�# 

TM Text ��"� �#
 15 ���Z  

MN_RF Text 

. ��<����%��=�	 15 ���Z�Z�F=��
� 

HR_RF Text 

. ��<����%��=�	 1 ����[
	�Z�F=��
� 

TH_RF Text 

. ��<����%��=�	 3 ����[
	�Z�F=��
� 
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SX_RF Text 

. ��<����%��=�	 6 ����[
	�Z�F=��
� 

AC_RF Text 

. ��<����%��_"Z�� 

$
���$�#: ����
��<�
j����	!�=��"� 00:00 X�	��"� 23:45 ��	!�="���� !"�
Z 3 ������̀<�#<�'��

��H��=� Max, Min !"� Sum 

����+
�#����,/�[������%�� 

����}�"<̀ ����L� $
���$�# 

DT Text ��"� ��H�����Z� 

AC_RF Text 

. ��<����%��_"Z����	����[
	�Z�F=��
� 

$
���$�#: ����
��<�
j����	!�=����Z� 01/MM/YY X�	����#<�'����	�<������� !"�
Z 3 ������`<�#<

�'����H��=� Maximum, Minimum !"� Average 

����+
����/�	����	"7�������� 

����}�"<̀ ����L� $
���$�# 

PUMPNAME Text �����\£
 ��
Z������	�X��Z�%�$�'���K= ��=� E33P01 ... E33P25 

DLYRTIME Text Daily runtime (HH:MM:SS) 

MLYRTIME Text Monthly runtime (HH:MM:SS) 

RUNTIME Text Total runtime (HH:MM:SS) 

TOTALFLOW Text Total flow (�����
 2 $"�
) 

$
���$�#: ������`<�#<�'����H��=� TotalFlow ��	�#
�\£
��

�� 
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����+
�#����,/������� 

����}�"<̀ ����L� $
���$�# 

TM Text Time every hour 

WI_BMA Number In meter. Water level inside. BMA unit 

WO_BMA Number In meter. Water level outside. BMA unit 

WI_MSL Number In meter. Water level inside. MSL unit 

WO_MSL Number In meter. Water level outside. MSL unit 

$
���$�#: ����
��<�
j����	!�=��"� 00:00 X�	��"� 23:00 ��	!�="���� !"�
Z 3 ������̀<�#<�'��

��H��=� Max, Min !"� Ave 

����+
�#����,/������%�� 

����}�"<̀ ����L� $
���$�# 

DT Text Date 

WI_BMAMAX Number Meter. Water Inside. Maximum value. BMA unit 

WI_BMAMIN Number Meter. Water Inside. Minimum value. BMA unit 

WI_BMAAVE Number Meter. Water Inside. Average value. BMA unit 

WO_BMAMAX Number Meter. Water Outside. Maximum value. BMA unit 

WO_BMAMIN Number Meter. Water Outside. Minimum value. BMA unit 
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WO_BMAAVE Number Meter. Water Outside. Average value. BMA unit 

WI_MSLMAX Number Meter. Water Inside. Maximum value. MSL unit 

WI_MSLMIN Number Meter. Water Inside. Minimum value. MSL unit 

WI_MSLAVE Number Meter. Water Inside. Average value. MSL unit 

WO_MSLMAX Number Meter. Water Outside. Maximum value. MSL unit 

WO_MSLMIN Number Meter. Water Outside. Minimum value. MSL unit 

WO_MSLAVE Number Meter. Water Outside. Average value. MSL unit 

$
���$�#: ����
��<�
j����	!�=����Z� 01/MM/YY X�	����#<�'����	�<������� 

����+
�(?����,/������� 

����}�"<̀ ����L� $
���$�# 

TM Text Time. Every Hour. 

DO Number DO ��	��%� 

PH Number PH ��	��%� 

SA Number �=����
��j
��	��%� 

$
���$�#: ����
��<�
j����	!�=��"� 00:00 X�	��"� 23:00 ��	!�="���� !"�
Z 3 ������̀<�#<�'��

��H��=� Max, Min !"� Ave 

����+
�(?����,/������%�� 
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����}�"<̀ ����L� $
���$�# 

DT Text Date 

DO_MAX Number DO �K	�#< 

DO_MIN Number DO ��%��#< 

DO_AVE Number DO �_"Z�� 

PH_MAX Number PH �K	�#< 

PH_MIN Number PH ��%��#< 

PH_AVE Number PH �_"Z�� 

SA_MAX Number SA �K	�#< 

SA_MIN Number SA ��%��#< 

SA_AVE Number SA �_"Z�� 

$
���$�#: ����
��<�
j����	!�=����Z� 01/MM/YY X�	����#<�'����	�<������� 

1. �=��Z���<�
j�&� BMA ��
�

�=�&� MSL ��K= 35.03 ��
� 

2. �=��Z���H� -9999.00 $
��X�	������	��<��Z� $���
Z
���%�	��F�<�"�< 

�����" �#]��
�� �����
���	�� 

<�.���" ����<�� ����������	��  
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���	�����"�#;(��������,	��� 10 

��%��	 !/���'����+
�,/�������;
"�#��� 

������ 21 *������ 2541 ��
� 10:00-14:00 �. 

�+�����"�#;(� 

1. �.�. ���� �~�
����
� ��
����
����
�������` 6  

2. �=��Z��'����Z ;���
<�� ���[�� ��
�#�
����� 4  

3. �����
���;�� 
�����	�` FK'�=����
�����  

4. ������;���� �$"=��Z��
#" FK'�=����
�����  

5. ���q�	��
<�� ��
�`���q���� FK'�=����
�����  

��%,�&� 

@O��
����
��
�'�
K"!"��������$`�'�
K" ��K=�Z�@O���������$`!"����
�"�X��� 
�	�#�
����� 

G<'!�=	
����<�
j�!"�
����'�
���	�'�
K" ��H� ��%��=� !"� ��%�@� [<��'�
K"<�	
"=�� ��XK


�������
=���Z��X��Z������<&�!�="��X��Z ��
������	�=	
��Z��%���
	���=��LK
�L�� 
=���Z���

�=	�=�
��
j�G�'�Z��=��
"�	 ���
�
�"� [<��
���
��Z��=��
"�	!"'� ������������
XK
�'�	


=�� !"'���	�%���'�������
�������`
"�	 z��	��H����� VAX [<�&�'��"�<�	
"=�� ���
�q 6 - 

12 �<��� �$�#�Z�"=��'� ��H������	
���
 &�!�="��X��Z�=���Z�������< ���
j��'�
K"G�'
=�� !"'���	

���=	��'�
��Z��%���
	���=��LK
�L�� ����������
�=	
��Z��=��
"�	 �#
+ 1 - 2 �<��� !"��
����'�


K"��'��K=������
�������`!"'� ��	�%��'�
K"<�	
"=��
�$� Rating Curve z��	&��#
+�? ����
�`

��
��H��"=
 ��H� Weter Year Book 

��	 HPCC G<'�������=�	�'�
K" �
Z���
���X��Z����
 ��� �'�
K"�X��Z������< [<�!�
��H���


"#=
��%� !"� !�
��
�����	$��< z��	��H����"���Z�<��	!�="��X��Z z��	G<'
����	 ��H� G}"̀�'�
K" 

!"���
��� [<�
����<�
j��'�
K"�=�	+��	�X��Z������< &�'!�
��
"#=
��%���H�$"�
 �����

��<�
&�
��&�'�'�	��	
��G$"&�"#=
��%��<Z��
�� !�=��
��X!�"	��H�!�
��
��	$��<G<'[<�

!�
��
��	$��< �����&�'&�!	=��	
�����$�� 

�'�
K"�
Z���
�������� ���	!�=����
[��	
�� ��
Z$"�� step ���	!�=����
�'� <�	�Z� ��� 

�� ��	[��	
�� ��
Z
������ �L����%���'� , @� , ��%��=� , ��
��  

�� 
��������<��  

�� 
��
=���'�	 [<����%�
������� !"��<"�	 �����	[��	��'�	 !"�
����
!��  
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�� �����	��%� &������	 
����<�����%� !"�
���%��#	��
��  

�� 
��
�������%� &������	 
����<�����%� !"�
���%��#	��
��  

�� 
�����$�� ��<�
j� �X��� [<�!�
��
L�� z��	�'�
K"��K=�Z��%���
�"������&�!�="�L��  

�� �'�
K"�����	 �#�
 ��	������ ��!�=	�
j��Z� 2 �=�� ��� 

1. 
�	�#�
����� z��	�%��'�
K"��'���
�������`
"�	 

2. @O����<���!"��%��#	��
�� �����
�����$�� &�' EXCEL  

�� 
Z
����"Z����$����	������&$
= ���
���
��� �"���? 2541  

 

 

��� q�	��
<�� ��
�`���q���� �����
���	�� 

<�.���" ����<�� ����������	��  
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���	�����"�#;(��������,	��� 11 

��%��	 !/���'����+
�,/��������ZZM�[\���
�� 

������ 23 *������ 2541 ��
� 10:00-12:00 �. 

�+�����"�#;(� 

1. ��	�����
�� �%���q��"�� 
�	��	!F�
��F"�� 
}F  

2. ���F"�#] 
�	��	!F�
��F"�� 
}F  

3. �����
���;�� 
�����	�` FK'�=����
�����  

4. ������;���� �$"=��Z��
#" FK'�=����
�����  

5. ���q�	��
<�� ��
�`���q���� FK'�=����
�����  

��%,�&� 

��

������#

�������=�	 Data Structure Standard ��	�'�
K"��%� �
�������Z� 1 ;.�. 41 ��	


��G}}|�@O��F"��G<'�%�
��$��'�
K"��%�����
 ���
&$' [<�$�=��	���Z��%�$�'��Z�������<!"���<

�
j��'�
K"��%�����L� natural flow ���
�	�#�#�#�
 �'�
K"�Z�
Z
��������<!"���<�
j�G�' &�

��
�������`��
Z��K= 3 ���<���  

1. ���
�q��%�@� (rainfall)  

2. ��%����$� (evaporation)  

3. ���
���� (humidity)  

�%�$�����;Z
����<�
j� ��
Z�X��Z������<��K=�����������%�
�������
�'�
K" !"'��=	&$'$�=��	��


"�	������%�
���������!"��=	��'���
�������` ������"�
���=	�'�
K"!"�
�����������


����"����	!�= 1 �<�������G� ������
�������`�Z�&�'��<�
j���H����� UNIX !�

��
������

��
�������`�%�$����
j��'�
K"��%�&���������

�	��	!F�
��F"��  

��
��
�Z�&��=����	�'�
K"��%�@� ��	
}F.��
Z
��!"
��"Z����'�
K"
��
�
�"�������"�< 

!"��%�����X��Z������<��	
�
�"� ��
Z
�

�=�<'�� �%�$��� format ��	�'�
K"��&�' format 

�"'��
��
����	
�
�"�  

��
���;�� 
�����	�` �����
���	�� 

<�.���" ����<�� ����������	�� 
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���	�����"�#;(����,	��� 12 

��������
#��#�/����
#�����
��	��� TIWRM 

������ 20 -21 ������ 2542 ��� HPCC 

�+���������������� 

1. ����
<#"�̀ <'�	F��	 
�#	���
$����  

2. ����������] ����	J�;�� 
�#	���
$����  

3. �.�.���� �^�
����
� 
�
�"������  

4. �=��Z� ��.;���
<�� ���[�� 
�
�"������  

5. �������x�` ����		�
 
�
�"������  

6. �.�.[�;����` �����=�	 
�
�#�#���
�����  

7. ������"����
<�� ���#� 
�
�#�#���
�����  

8. ���F"�#] �������� 
��G}}|�@O��F"��  

9. �.�.�#
�]]� �'�������� �%���
	���q�
��

��������
���%�!$=	����  

10. ����#���` 
�
����� �%���
	���q�
��

��������
���%�!$=	���� 

�'��&��������	 HPCC 

1. ��������"�` �#]��
��  

2. ���;���#; ����`�<[�  

3. �����
���;�� 
�����	�`  

4. ������;���� �$"=��Z��
#"  

5. ���q�	��
<�� ��
�`���q����  

������ 20 ������ 2542 �������
� 10:00 �. 

���q�	��
<�� ��H�FK'<%�����
�����
$"�
��	����Z� z��	����H�G���
��
���
�����
��� 
��

!���%� , �%����
�K'��
[��	
��� , �Z�!�	���"���Z�<��	
����'����
 !"�
����'�
��%�	���=�



����'�$�'��Z���	 HPCC ��$�=�	�<���
#
L����;` X�	�<���
Z���
�Z�  
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���q�	��
<�� G<'��#�&������	��	�'�
K"�=���
Z<'��
�� 2 ����L���� �'�
K"�
=��Z�
Z��K=!"'� 
=��


���%�[��	
�� !"��'�
K"&$
=�Z���
Z����
&��=�+G� z��	����H��'�
K"$"�	��
�Z�������	 TIWRM 

����
<%�����
��!"'� !�=��
�Z�����#
z��	 �#q����x�` FK'!����

�
�"� !�'	�=���
Z�'�
K"�Z


"�
�q�z��	�
�<��

�� re-verify !"����=��'�
K"�<�

Z�Z�F�<�'�	!
'G�<'�� "�
�q���	�'�
K"

��=��Z� �#q����x�`!�'	�=��Z�
�
�#�#�
j
Z��=�
��  

��	����#���
�Z�����#
G<'�=��'�
K"�Z���'�G��Z����� ����'�
K"��	 TIWRM ��
Z&� 3 "�
�q���� 

1. �'�
K"�
=��Z�
Z��K=!"'�  

2. �'�
K"&$
=  

3. 
��������#	�'�
K" �Z�
Z��K=&$'XK
�'�	 

��'�$�'��Z���

�
�"� ��	����
&������	
���%��'�
K"��

�
�"�
���'��K=���� �Z��=� �=������

��H�����'�
K"z��	��	
�
�"�
Z��K=!"'�
���'�< wbr>���� z��	����<�%����� !���Z��������H�!}|


"�
�q����	��
���'�����!�� z��	�����	�Z��=�	��
�Z���	 HPCC G��%����
����	
�
�"� &�

�=�	G��%����!"����'�
K" z��	���'�	�%�
���
"	!"�$��'���#�
����	��'�$�'��Z���	
�
�"� �Z�

����H�FK'������	�����	�Z
����	 !"�G<'@�
�����	��	���"���Z�<�=�	+�
Z���
��
��<%�����
�� z��	

��	G
=�=����'�&��=���'�$�'��Z��~�����
����
$�=��	���=�	+�Z� ��
��%���G���$�=�	 2 �<����'�	

$�'� z��	��!�'	&$'����"=�	$�'� 
=����'�
��|���'�
K"���	&��=�	�<���
#
L����;` X�	�<���


Z���
 �Z� 

�%�$���
�
�#�#����� 
jG<'�%��'�
K"�����=�	
�&$'<'�� �����	��
G<'��������
���=	
���	 email 

!�=��<�'�	�����	�\]$���	������ ��	G
=G<'<%�����
���=� �����	�Z��Z�����#
[<������
���;�� ��'�$�'�

�Z���	 HPCC !�'	�=�G<'����
��<�%��=���Z�&$'��
��X upload G}"`F=����	 browser 
���	 

homepage ��	 TIWRM !"'� z��	��
��X��������#	&$'G�'&�'�����
�� upload G}"`��
$�=��	��

�=�	+G<'<'�� ��	��#�&��=���Z��=� ��	
�
�#�#���&�'��;Z�=	�'�
K"
�&$'��	 HPCC [<���;Z upload 

�Z� !"�G<'!X
�'��&������	 spec ��	������	�Z���&�'�=�
Z spec �=���'�	�K	 ������	�Z���	
�
�#�#�&�'

��K=
Z spec ��%�
�
 ��"� browse ��'�
�����'�
�
+ 

�%�$�����	
�#	���
$�������� G<'�#�
���#q�������]&������	
����<�
j��'�
K"&��=����	 

monthly !"�annually �=�X'�X'�
Z��;Z
���Z���	
�
.&�'�������<�%��'�
K"�$ "=����� 
j����<�
j���Z�	

�'�
K" daily ��=����� !"����%�
���%���q����=���	 monthly !"� annually �
����'�	
�� z��	

�����	�Z����'�	���
��
����	<�.���"�Z
����	�=�����< �
j���;ZG$�<Z !"�G<'@�
&$'�#q�������]

��
�����	G}"`��
����Z���H� G}"̀ digital ��=� MS Words ��	��
���	���=�	+ �Z���	 
�
.��<


�&$'�=�
Z$���G
= �������G<'G
=�'�	��
�`��'�G�&$'���	$
<&�
�qZ�Z��'�	
 ���%����� home page 

��	 TIWRM 
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�%�$��������	
��
��%�	���Z� HPCC &��=�	 2 �<����'�	$�'��Z� �Z�����#

Z���
�$j��$
���
���=�

�=���
Z����Z�
���'�

�����	$
<��
 5 $�=��	�� �<���"�����	��H���=�	�'�� !"�G<'��#�����Z���

��'�
��^�����	���Z� HPCC &$
=G�'<�	�Z� 

  RID BMA EGAT NWRC TMD 

Mon           

Tue     X       

Wed X  X      X  

Thu X  X  X  X  X  

Fri       X    

  

�"�

�����
 ��"� 14:30 �. 

 

������ 20 ������ 2542 �������
� 10:00 �. 

���q�	��
<���K<�����	 �=���=�	+��	 hardware ��	�����Z�&�'��H� TIWRM server , 
�������


[�	
����	���� !"�
���Z��������
�=�
��������	$�=��	���=�	+ z��	������#�G<'�=�G
=

��
��X�%�&$'�$
���
��&��#
$�=��	��G<' ���'�	
Z
�������q���H�
�qZ+G� !"�G<'�K<��#�

�=����	��������'�
K"��	[��	
��� ��	 MIT &���
���
�����
 z��	��H������	�
Z���
�� 
��

�����
�=�
��&���	 logical !"�
��G$"��	�'�
K"��
$�=��	���=�	+
���	 ����'�
K"��	 

TIWRM ��
������	�K<X�	$���'��Z����K<&�����Z���� 

Linux �����
���;�� 

PostgreSQL ���q�	��
<�� 

GRASS ���;���#; 

Internet GIS ��������"�` 

Homepage tools ������;���� 
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 ��	��'�$�'��Z�
�
�"� �������x�`G<'���������	�Z���<�=��=������
����
��


���=��< wbr>��	�'�
K"<'�� �����"��Z�&�'&�
�������
��<�
j��'�
K" z��	!�="�
�
��
Z
����<

�
j��'�
K"�Z���"�G
=��	
�� <�	���� 
���%��'�
K"
�&�'�=�

�����'�	�����q�X�	�=���Z�<'�� !"�G<'

��'��=�X'�G
=�%������	��"�
�&�'��
Z�\]$���G�$�� �G
= 

��
���������
���;������
�K<&�$���'� Linux G<'�K<�����	������� ���
��H�
� !"����[���`��	

���� �Z�
Z�%����FK'&�'����

�
������K=������+ [<���'��=� Linux ������H���	}�Z G
=
Z�=�&�'�=��&�
��

�%�
�&�'&<+ , 
Z�Z
��x����K=����["
 !"�
ZFK'���&$'�%����
���
����
�<�\]$���K=��H��%����
�
 

z��	�=�	
�� commercial products z��	�'�	����� @O�� support ��	 product oyho z��	G
=�=����

G<'�%����  

�����
���;��G<'
"=���=�G��=� Linux ����
���'�

�� [��!
�
�Z��=�&�'	���%����
�
 
����<���	

�%�G<'��<�
 !"� Linux �Z���	 HPCC &�'������H� RedHat distribution z��	��<���		=�� 
Z web 

server, mail server $��� ftp server �Z���
��X&�'	��G<'����Z !"���	
ZL�����
�������`�=�	+ 

&$'&�'	���Z

�

�� 

&��=����	��	�#q����x�`��

�
�"� G<'�����=����
&$'
Z�'�
K"�
Z���
�� spec ��	������	�Z�

���'�	
Z��H���=�	��%� X'����
��"�	��� Linux G�&�'	�� !"����
&$'
Z�'�
K"�
Z���
�� 

resources �Z�!�="� services &�' �� server , �'�	
���%�!���%��
Z���
��
�� upgrade ������	 

X'�
Z�%����FK'&�'����

�
���� �=�����%���	X�	���	&<
=�� ��$�=�	 ram !"� cpu !"� harddisk 

��
�������q�	��
<��G<'�K<�=�&������	 PostgreSQL �
Z���
������������
��H�
� !"�������;�

L��&�
��&�'	�� z��	��H���	}�Z !"���
��X&�'L��� SQL &�
�����		�� !"�
"=���=�[��	
�� 

TIWRM �Z�G<'�%� PostgreSQL ����`���� 6.4.2 
�&�'	����K= 

��
�������;���#;G<'!���%�[��!
�
 GRASS z��	���%�
�&�'�����
���%�	��&��=����	 GIS 

!"��K<X�	����`�����Z�&�'��K=�=���� 4.2 !"���	 GRASS 
%�"�	��x������`���� 5.0 ��K= !"�G<'
"=��

�=� 
���%� GIS 
�&�'����K=&��=����	�?�Z� 2 !"� 3 ��	[��	
��� 

��������"�` �K<�=�&������	
��&$'���
�� GIS ��	�������`��j��=���
Z��K=<'��&�[��	
���Z� [<�

��
Z�Z���x��[<�&�' GRASS ����������'�
K"��	 PostgreSQL F=����	���
���Z�&�' Apache 

��H� web server 


=����
��Z��	 �������x�`G<'��
�=���	
�
�"�
Z[
�<"��	<'����%�� �K=
�
 !"�G<'&�'	�����	 

����%�G���;���Z��=�	������$"������	 !"����
&$'��	[��	
�� TIWRM ��	��
��<K�=�[
�<"

�$"=�������
��X���%�
�&�'G<'�'�	 $�����"=� 
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�Z����q�	��
<��!"������
���;�� G<'��;��
��&�'	�� Linux !"� MSWindows 95 z��	

��<���	��K=��������	�<Z��
�� �=���
��X�%�G<' !"����<[�
��&$'z�
X�
 

��
����������;����G<'�K<�����	 html tools �=�	+�Z�
Z !"��Z�G<'�%�
�&�'&�[��	
���Z� !"�G<'��'��=� 

[��	
���Z��'�	
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Z���
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�&�' ��	�%���H��'�	&�' Netscape ��H� browser 

��=����� !"�G<'
"=���=� FK'&�' Internet Explorer 
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��X&�'	��G<' !�=
���%�	����	��=�	 G
=

�����"#
X�	 

������;����G<'
"=���=��q��Z�
%�"�	��x��&$'
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���	 Linux !"� Windows ��
��X

�%�G<'[<�
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&
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�
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�&�'z��	G<'!
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������[��	��'�	��	 html �Z�&�'	��<'�� 

��	�#q����x�`��

�
�"������ G<'!���%�&$'<K homepage ��	
�
�"� z��	
Z�'�
K"�Z���	


�	��<�����%�G<'�%��'�
K"G�' !"�G<'
Z
���%�
�!�<	F=�� web server <'���=� ��H��'�
K"���
�q

��%�������!�� real time z��	��	
�
�"�G<'&�'G�'!�<	&$'FK'���$��<K ��	
"#=
G<'z�
X�
!"�!�<	

���
��<�$j� 

���q�	��
<�� G<'��#��#<����	�`��	
��
����
 !"��'���#��=�

�� 

�"�

�����
 ��"� 15:30 �. 

 

�����"�` �����

������#
  

<�.���" ����<�� ����������	��  
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�?#��������������
#"�#!�������'�� 


��	����#�����%�������%�����'��������������,/��&�	"�#��<��� 

 

���,	��� 3/2541 

�����	������ 23 �(������*� 2542 

? &��	"�#;(� !/����	����	�(�!���!�(������'��  

 

��%��	 �����%�&�����	
��	��� �
#����X��
��	!���	����+
�#�����%�������%�����

'��������������,/� 

���;%���+���������"�#;(�  

1. ���G
��� �Z��[�Lq  �%���
	���q�
��

����<
��������
���%�!$=	���� 

2. ����
�Z�	G
� 
���x�� 
�
�#�#���
����� 

3. ��	�����
�� �%���q��"��  
��G}}|�@O��F"��!$=	������G�� 

4. ��. �#���� ��������  �%���
	��
�	�#�������#�
������� 

5. ��.<�. ���~� !
'�
�"�� 
$������"���
��������` 

6. F�.<�. $���� ��x���#
�� 
$������"���
��������` 

7. <�.���" ����<�� NECTEC 

8. �����
���;�� 
�����	�` NECTEC 

9. ���q�	��
<�� ��
�`���q���� NECTEC 

��������"�#;(� ��
� 09:30 �.  
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. $�
�
�<�$�#
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=�� z��	�����G<'���[���`��
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�
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�
�
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�
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[�	
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K"����L�

�=�	+  

��.<�. ���~� �����=��=����
j��'�
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< ���������
��X�%�
�&�'&�
�������G<' �%�$��� 

&�$�=��	��������	 , ��
����� $����F�!��=G<' [<�G<'&$'�'������=� �=���
Z��������'�
K" 2 

���� ��� 1. �����<�
 z��	�
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K"!�=�<�
&��<Z� �$
���%�$���
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= 
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�'�
K"��	����L� [<��
j��'�
K"�=���'�	��j� ��H�
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�&�'���[���`
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���%�$���
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������	�'�
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��G<'

�'�
K"���'�	
Z
��������� <�	�������
Z
����
�=� �'�
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�=� �=�����
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 ������'�
K"���
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�
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K"�#qL����%� ��H��'�  

��	 ���. 
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K"��
�%���
	���|�	
��L��@O���"����� z��	
Z�����	���
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z��	������%�
�&�'���[���`G<'  

�Z�����#
 ����&$'��<
������#
����	�=�G��Z� NECTEC [<�����#
�#
 2 �<��� ��<�=����
�q

�<����J�L��
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"�����"�#;(� ��
� 11:30 �. 

 

���q�	��
<�� ��
�`���q���� �����

������#
  

<�. ���" ����<�� ����������	��
������#
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 ��%��	 ��������������%�$�����������+
'������(�(��������� 

������ 19 ��J���� 2542 ��
� 9:30 - 10:45 �. 

&��	"�#;(� 3 ����(�(��������� 

�+���������"�#;(�  

1. <�. �
���� ����]�	�` ��	�;��<Z @O������
�� 
�
�#�#�  

2. ��� q�	�` �������;#` FK'�%����
�� 
�	LK
���
�� 
�
�#�#�  

3. ��� �
�Z�	G
� 
���x�� FK'�%����
�� 
�	�#�#���
������#�
 
�
�#�#�  

4. ��� �����K�q` �"j
F"�F" FK'�%����
�� 
�	���
�q`��
�� 
�
�#�#�  

5. ��	 ����Z �Z�����;#` ��
�#�#���
����� 
�
�#�#�  

6. ��� G
��� �Z��[�Lq FK'�%����
�� �%���
	��������
���%�!$=	����  

7. ��� ������ 
"'�q�	�`��] ��	�"��;�
�� 
��.  

8. ��	 

"��Z �#���Z�	�` $��$�'�
"#=
�=�	������ 
��.  

9. ��� ;���#; ����`�<[� ��'�$�'��Z� �K��`���"j
�����
�̀!"���
�������`!$=	����  

10. ��� ���;���� �$"=��Z��
#" ��'�$�'��Z� �K��`���"j
�����
�̀!"���
�������`!$=	����  

11. ��� q�	��
<�� ��
�`���q���� ��'�$�'��Z� �K��`���"j
�����
�̀!"���
�������`!$=	����  

��%,�&�  

��. !����� !�'	�=��Z�����#
 �����	��
 �;��<Z��<L���
�� ��	G
=��
��X
��=�
����#
G<' z��	G<'


��$
��&$' <�. �
���� �%�$�'��Z�!��  

���"����� G<'
"=��!���%�[��	
������������=�������
����<
��������
���%� ��=�	�=� !"�

!�'	�#<����	�`&�
������#
 ���  

- ����Z�����] �;��<Z
�
�#�#� ��'��=�
��H��q�
��

�����$�� ��	[��	
���  

- �����
�=�

��&�
��&$'
��������#� �'�
K" ��	[��	
��  

- �����
�=�

��&�
����<�=	��'�$�'��Z���	
�
�#�#� ��'��=�
&�[��	
���  
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��. !����� �;����"�
�q���	�'�
K"��	
�
�#�#� �
Z���
�������	��%� �=�
Z
���
j��'�
K"��%���K=

$"���Z� !"� 
�����&�!�="�!$=	 $�
�%�
�G�'��

��G<' ���
�<���[���`
�
 z��	��	
�


�#�#� ���<Z�Z���&$'���
�=�

��&�
��&$'�'�
K"�
Z���
����%��Z���	
�
�#�#� �
j������
G�' [<�

��'��=� G
=�%�G�&�'��������[���`&�
������+ ��
�$���[��	
�� �����	��
&������ 
�
�#�#� 
Z

!F��Z�����

~
�����	 ������=�

��
��L����
�� ��<�%��'�
K"<�	
"=�� !"��%��'�
K"�K=

����
���'�!"�&$'���
�����	��q���̀ �������G<'G
=��<!�'	
��!F�	��<�	
"=��  

��� <����+�?� G<'
"=������
�=� �����	��
�'�
K"��	
�
�#�#� 
Z$"������L� ���	��	<'��LK
�

��
�� !"� �#�
 <�	���� �'�
K"�Z��
Z��
��[��	
���Z� �=���&�'�_����'�
K"�����	��%���=����� ��� 

�'�
K"��%�@� !"��'�
K"��<����%� �=���'�
K"����+ G
=�=����
Z���
��[��	
�� !"�G
=�$j����
�%�

��H��Z����%���'���������'�
K" z��	���%�&$'��������'�
K"
Z���<&$]=�
�����
�%���H�  

���?�	<����� G<'!�'	!
=�Z�����#
�=� �����	
��[��	
���Z�G<'����
�%�&��=����	"#=
��'������


=�� <�	�����'�
K"�Z��'�	
�� ������
�_�����	�X��Z&����"#=
��'������ !"� �'�
K"�Z�G<'$�


��H����
�q��%�@� $�������+ ���
&$'G<'&�!��"�
 ���&$'����#
�����"��Z�
Z
����<�
j�"	

������
�������` !"�����
����'�
K"���
�q��%�@� !"����
�q��%�
=�� �=���'�
K"����+��

������'��Z�����#
�q�
��

������������q��=�G�  

��� �����	��� 
"=������
&������	��	
���F�!��=�'�
K" �=� G
=����%��'�
K"�Z�G<'�F�!��=��


G� �����	��
�'�
K""�
�q��Z� 
�
�#�#� &$'���
����K= z��	��G
=�%�&$'�
�<
����'�&�F�<&������	

"�����;����	�'�
K" !"�!$"=	�Z�
���	�'�
K" �=�������	
������'�$�'��Z���'��~�����	�� &$'��H�G�

��
�<�
 z��	&$'���
�=�

����K=!"'�  

���<����+�?� G<'
"=�����<Z �=�
[��	
�� $�
�=���
��XG<'�K�!��
�����
�q`�Z�<Z !"��%�
�

&�'���[���`G<' [<���
��X�����
[�	!"�������	��
��&�
"#=
��	FK'�=�
[��	
�� ����H�F"

<Z��=�	���	  

��� ?�	�� G<'!�'	�=����<Z��&$'���
�=�

��&�
��&$'�'�
K" [<���&$'�_����'�
K"���
�q

��%�@� !"� ��<����%� [<���������	��
����'�$�'��Z� Nectec !"���'�$�'��Z��Z�
Z�=���
Z����'�	

<%�����
��  

���"����� 
"=����#� !"�����Z�����]�;��<Z
�
�#�#� ��'��=�
��H��q�
��

�����$�� 

!�=�����	��
 �;��<Z
�
�#�#� G<'
Z$��	���!�'	�=�G
=��
��X��'��=�
��H��q�
��

�����$��G<' 

<�	���� ��	��	�;��<Z
�
�#�#� ����&$'��	 
��. ���������	��'�
�&$
= [<���G<'
��$
��&$' 

FK'���$���=������+&�
�
�#�#� ���!��  

"��"�#;(� ��
� 10:45 �. 

��� q�	��
<�� �����
���	��
������#
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���	�����"�#;(����,	��� 15  

�?#��������������
#"�#!�������'�� 


��	����#�����%�������%�����'��������������,/��&�	"�#��<��� 

���,	��� 4/2542 

���'�������� 5 ������� 2542 

? &��	"�#;(� &����"�����������'���
#��:�����
�

�������������!���0�#!+	 

��%��	 �!���
	���
#�����%�&�����	
��	����#�����%�������%�����'�����

���������,/��&�	"�#��<��� 

���;%���+���������"�#;(�  

1. ������[
��` G
'
"�< 
�
�"������ 

2. ��������x�` ��Z������` 
�
�"������ 

3. ����������` �
�����#q 
�
�"������ 

4. ����
�Z�	G
� 
���x�� 
�
�#�#���
����� 

5. ��	�����
�� �%���q��"�� 
��G}}|�@O��F"��!$=	������G�� 

6. <�.������ 
K'�������� 
��������<
��!"���x��������
���%�L���������
 �%�
�<

(
$���) 

7. ������ �$"=���x�� 
K"��;���
����x�` 

8. ��������� 
"'�q�	�`��] 
�%���
	���q�
��

������� 

�����
��������	��[��	
����������	
���
������<%���(
��.) 

9. ��� G
��� �Z��[�Lq �%���
	���q�
��

��������
���%�!$=	���� 

10. ������
�� ;���"���
�K�q` �%���
	���q�
��

��������
���%�!$=	���� 

11. ��	�Z����;#` <����%���� �%���
	���q�
��

����x��
�������
��� 

12. ��	�����
"
�� ����	�`�����` �%���
	���q�
��

����x��
�������
��� 

13. ��.<�.���~� !
'�
�"�� 
$������"���
��������` 

14. <�.;���x�` ���#�	�`�
#" �#��"	
�q`
$������"�� 

15. <�.���" ����<�� �%���
	����x������������`!"����[�["�Z� 

16. ��.�#���� �������� �%���
	��
�	�#�������#�
������� 

17. ��	����#�Z����` ���<;��
�#q �%���
	��
�	�#�������#�
������� 

18. 
��	������
�q` 	�
�����

L�q` 
�%���
	��
�	�#�������#�
������� 
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19. ��	�������
" ����x�`X����#� �%���

���������%� 
�#	���
$���� 

20. ����Z���" !�'�
���� 
$������"���
��������` 

21. F�.<�.$���� ��x���#
�� 
$������"���
��������` 

22. �.<�.;������ ��	��]�"Z �X�������[�["�Z!$=	����Z� 

��������"�#;(� ��
� 09:20 �.  

�<.��.�'J�� 
"=��X�	[��	
�������<'��
����<
��������
���%� z��	[��	
��
��G<'�����#<G�

!"'��
��� �<����
���� 2542 z��	���"���Z�<G<'�%����� �
�.!"'� [<�
"=��X�	�[����
����<


��,
��!���L��,
�����$��
���
j��=���%� z��	����F"�#
+ 6 �<���  

��.*���:�� ����[��	
�����;��";�qZ��q���������=��\]$���%��=�
 
�qZ��
��"#=


��'���������"=�	 G<'�%�
����
���\������	
���
�<��%��=�
 !"����Z�
!F��Z� , database �����	

��%��=�
��H��'�
K"������#�
����<���&�&$'$�=��	������+�%�G�&�' !"�G<'��<�%� flood plan ��	

"#=
��%���'���������"=�	 [<�&�'�'�
K"!F��Z� 1:50,000 �Z� 10,25,50,100 �? !"��'�
K"L��X=��

<����Z�
 10 �?�'��$"�	 
���%��'�
K"��'�[<�
�� digitize ,scan $�����H� !}|
�'�
K" ��

�� 

database !"��'�
K"L��X=��<����Z�
 z��	[��	
���Z�G<'
Z
���%�������	 GPS G��
j��=��%�!$�=	

��	�X��Z��<�=�	+[<���	 z��	&$'F"XK
�'�	
�
 �����&$'�
�< data set �Z�"���Z�< !"��%�G�&�'&�

!	=����
��
G<' !�=��	G
=��
��X�%�G��%���H� Hydrodynamic Model G<'  

��.���
 ����F"	��!"����
���$�'�[��	
������������=�������
����<
��������
���%�

!$=	������G�� [<�G<'
"=��X�	�Z�
�,�#<
#=	$
��,
��<%�����
��,	���Z��%��=�

�� MIT,���	��

"�
�q��'�
K"��%���
F�.<�.$���� !"����
���$�'���	
�������
�'�
K"��'�G�'&��������

�'�
K"��	!�="�$�=��	�� ��� ���
�q�'�
K"�Z���<�
j�"	����'�
K"!"'� 
Z<�	�Z�  

���;
"�#��� 

���
�q��%�@� (rainfall) �%���� 173 �X��Z 
���	!�= 01/04/1987 X�	 

31/03/1998 

���
�q��%� (discharge �%���� 31 �X��Z 
���	!�= 12/07/1950 X�	 

31/03/1998 

��<����%� (waterlevel) �%���� 62 �X��Z 
���	!�= 12/07/1950 X�	 

31/03/1998 

�'�
K"�X��Z��<��%��=� (!�
��
"#=
��%�) �%���� 1146 �X��Z  

�'�
K"�X��Z��<��%�@� (!�
��


��	$��<) 
�%���� 2271 �X��Z  

����ZZM�[\���
���&�	"�#��<   
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��� 

��<����%� (waterlevel) �%���� 16 �X��Z 
���	!�= 01/06/1964 X�	 

31/05/1999 

energy �%���� 17 �X��Z 
���	!�= 01/06/1964 X�	 

28/02/1999 

evap_loss �%���� 16 �X��Z 
���	!�= 01/06/1964 X�	 

31/05/1999 

evaporation �%���� 49 �X��Z 
���	!�= 01/01/1965 X�	 

31/03/1999 

forebay_level �%���� 1 �X��Z 
���	!�= 01/08/1994 X�	 

31/05/1999 

humidity �%���� 36 �X��Z 
���	!�= 01/07/1969 X�	 

31/05/1999 

inflow �%���� 16 �X��Z 
���	!�= 01/06/1964 X�	 

31/05/1999 

irrigation �%���� 17 �X��Z 
���	!�= 01/06/1964 X�	 

31/05/1999 

pump �%���� 2 �X��Z 
���	!�= 01/06/1964 X�	 

31/05/1999 

released �%���� 17 �X��Z 
���	!�= 01/06/1964 X�	 

31/05/1999 

spilled �%���� 17 �X��Z 
���	!�= 01/06/1964 X�	 

31/05/1999 

storage �%���� 16 �X��Z 
���	!�= 01/06/1964 X�	 

31/05/1999 

tailrace_level �%���� 1 �X��Z 
���	!�= 01/08/1994 X�	 

31/05/1999 

total_released �%���� 1 �X��Z 
���	!�= 12/07/1950 X�	 

31/12/1998 

����(�(���������   

���
�q��%�@� (rainfall) �%���� 24 �X��Z ���	!�= 01/01/1976 X�	 
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31/03/1999 

��(	����&����   

���
�q��%�@� (rainfall) 
�%���� 48 �X��Z 

21/01/1997 
���	!�= X�	 03/02/1999 

��<��$�'�/$"�	 ����K�������%� �%���� 49 �X��Z 
���	!�= 21/01/1997 X�	 

08/02/1999 

!/����	�����������,/��&�	;���   

�'�
K"�����	�'���	!�="���	$��<   

[��	
���"������&�"#=
��%�

��'������ 
  

 

��
��
�Z� G<'��
!�������������x��������'��K=���� GIS [<�G<'�%�
���<"�	
���'�
K"��	

�X��Z��	
�
�"������ !"��'�
K"��������

��G}}|�@O��F"�� �����!�<	��H��'�!����	

���� GIS [<���
Z
����
X�	���"���Z�<��	�'�
K"��
�����"� !"��%�������H�!F�L��

!�<	���
�
Z����'�	
����	�'�
K"!�="��X��Z ��
��'���	��%� !"���G<'�%�����=���
J� 
��=�


����&�!F�L��<�	
"=��<'��  

�
�������F"	����	[��	
���=�	+!"'� �Z�����#
G<'z�
X�
 [<���#�G<'���  

�� ���"�#;(� �$j��=��=����%���H� Hydrodynamic Model �=�

�� Cross Model [<�����
�Z� 

Run off water 
=��  

�� �<.!(;��� 
"=���=������
Z$�=��	������+����'��=�
[��	
�� �����	��
�'�	
��&�'�'�


K"�=�

��  

�� ��.���
 
"=���=�����
�%��_���"#=
��'���������"=�	 !"��_�����%�F��<��
=�� �����

��H��'�!��&�
���%�G�&�'�=�G� z��	�������� ����F"G�&�'
��"#=
��%�����+ !"���%�&�'

<��  

�� �<.��.�'J�� 
"=���=�!�
����
 ��'��Z� IT 
=�� [<�����

��"#=
��'������
=�� �Z���G��%�

�����	����+�=�G�  

�� �<.!(;��� �'�	
��&$'���	��	[��	
�� �����	<�.;���x�` !"�<�.���" G<'����!"�

!"
��"Z����'�
K"���"���Z�< 
=���Z����%������=��q�
��

���#<&$]=�Z
����	 �����

��G<'F"��#��Z�<Z����  
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�� ���"��
���� �'�	
��&$'��
 !"'���#� �����X������	��&�$"�	 z��	���
��&$'��'�

L��[<���
��	[��	
��!"�
��&�'	��G<'���	  

�� ���"����� !�'	�=��Z�����#
 �����	�%����	!�=	���	�q�
��

�����$��[��	
�� z��	!�=	

���	[<����
���
���Z  

�� �<.��.�'J�� ��#��=� ����<�q�
��

����<��
!"�������	��
=�� �����&$'G<'�'�

��#� !"'���	�%������=��q�
��

�����$���=�G�  

 

"�����"�#;(� ��
� 12:20 �.  

 

���q�	��
<�� ��
�`���q���� �����

������#
  

<�. ���" ����<�� ����������	��
������#
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�?#��������������
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��	����#�����%�������%�����'��������������,/��&�	"�#��<��� 

���,	��� 5/2542 

�����&�!������ 15 ������� 2542 

? &��	"�#;(� &����"�����������'���
#��:�����
�

�������������!���0�#!+	 

��%��	 !�("�
	����	
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3.3 �!�� Operational Flood Forecasting for Chao Phraya River Basin 
�����!(��<�� 

'�� AIT 

���!(��<�� G<'�%�����	������������	!���%�"�	�����
���%������%��=�
 [<�
Z�'�����!��<�	�Z� 

- Need to update topography 

- Telemetering (rainfall, water level, tide, RID gate operation, BMA operation) 

- Need adaptive error correction 

"�#*�� &$'�'���<�=���
�������	<'����%�G
=�'�	
���'�
K"��%�
�

�� �����&��X��
��q`���	

�������$`�'�
K"�Z�
Z���
�q
�
����G
=��
��X�%�G<'��� 

����'J�� ����&$'�%�	�����	�����!"���x������ Web ������
j���H�$'�	�
#< Electronic ���  

- Digital file�=�	+ ��	[��	
�� 

- 	���������	���;���x�` 

- 	���������	 ��	.�����`��� 

- 	���������	����#����` 

- 	���Z���x�� Know how &$'��
����
��
'��$�'�&$'
Z���
XK
�'�	�K	+ ���� !"���
��X�%�G�

����#
�`	������+ �=�G� 

������
 ����#]����"Z���!�"	 Format ��		�������<�	
"=�� �����&$'�$
���

��
��!�<	

F"�� Web 

���"�#;(� ������� 

 

3.4 ����+
'��!0������'���$�
(���,/�"\�!�� �
#'��
��	������<6�J���%���/�&�����

�����!/�&������'��������������,/�$�
(���,/�"\�!����	 ��.?��X� &�	!#���J�  

������
 �'�	��&$'	��!"'����j�!"��=	
��	��!"'� ��	���%�F"
�&�'G<' 

"�#*�� ����&$'�%��'�
K"�O���

�&�=�� Web �����<K�'�
K" &�'�������$`�����L�� [<��%�G�&�'

	��&$'XK
��
Z���[���`
�
 ��
��
�Z���	��������
���
�=�
���%�	���'�	 G
="�
��|�$
����	

[��	
����H��%���] ��� 
����<���Z�
�'�
K" !"� 
��&$'$�=��	���=�	+ ��
��X
���Z�
<K�'�
K"

G<' z��	��H����	�%���]
�

�=�
���%� Simulation 

���"�#;(� ������� 

 

3.5 ��%��	�%��K ������"�#;(��!����# �
#�!�	�������&H� 

"�#*�� ���X�
�����	 
����'�
�<K�'�
K" , !F�
����<���	 Mirror site , 
�������
[�		����	 

User  

������
 

- 
����Z�
<K�'�
K"&$'��<�� User ��'�
�<KG<'��=�������<
����=�	����G
=G<'&��=�����"���Z�< 

- !F�
����<���	 Mirror site ������
��<���	�Z� �%���
	���������%� 
�
. !"�����<���	�Z� ���. !"�

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   241




�
�"������ ��H�"%�<���=�G� 

- 
�������
[�	����=	�'�
K"��$�=�	$�=��	��
�� NECTEC ��	 GITS/NECTEC ������#� 

support High speed link &$' 

���!(��(:� ����!��&������	 

- Mirror site & Webbase Technology 

- ����"��
 Model &$'�$
���

�����<��	�����Z� !"���"��Z�
���<
��"=�	$�'��Z��$
���
 

- "�
�q���	�'�
K" ����H� ������ �������[
	 &$'�$
���

��
��&�'	�� 

���"�#;(� �������  

 

1.1.24 �����Z� 4 �����	����������q� �����!�<	�'�����!��!"����
��<�$j�����
���
 

4.1 ��'��?��������!�����	����������&�����	
��	���z ����?#����������&�� 

��������	��

������#
�q�
��

�����$��[��	
��� ����	�#<�'�� �
�������Z� 31 ��	$��
 2542 

!"'����� ��<�Z�X�	�����Z���
Z
������#
�q�
��

�����$�� ������������	�����

'��$�'���	

[��	
��� z��	
Z���
���$�'�&�$"��+ <'�� ��	������&$'
Z
����<���Z�

������#
��������Z�


���
��'�
&�
������#
�q� 
��

�����$��<�	
"=�� [<����������$�'��Z�&�
��������

	��<�	
"=�� 

������
 ���X�
�����	
������#
�q�
��

�����$��[��	
���  

"�#*�� �����=����
Z
������#
&$]=$"�	��<���	 Mirror site ��	 
�
. ���j���Z���'��������Z���

G<'
�	�$j���H��K�;��
 !"��<"�	&$'�$j�
��&�'	�����	��	��������� �=����	[��	
�� 

����'J�� �����=����
Z
������#
�=��
=������#
&$]=$"�	��<���	 Mirror site �Z� 
�
.  

���"�#;(� �$j���� 

 

4.2 �!��$&�&����	�������������������%����!��������!�	����+
�����#�� Mirror 

Sites 

��
�Z���	������G<'���	����
�q������#�&�
����<z������� Mirror Sites ��
 
��. !"'����� 

��<�Z�G<'��<���	�������	¤��`<!��`!"�z�}�`!��`!"'����j�&���<�� $���	 z��	��	�$"��&��=����<���	&$'

��
���;`
��������
�������`��	!�="�$�=��	�� ��	������&$'��'�$�'��Z��~�����	�����Z�


���
��'�
!"��X���Z� �������	��'�$�'��Z� ������ ��G<'��<�=�!"�������	��&�
����<���	

����<�	
"=�� !"�&��=����	
�#	���
$���� !"� 
��G}}|�@O��F"��!$=	������G�� �%���H�

���'�	<%�����
����< $�������
�������`�����&�'	��<�	
"=�� ��	��Z��
������$��'��
"	�=�
&�


��<%�����
����<$�����<�	
"=�� 

���?�	<����� 
����<$����� Mirror site �Z�
��G}}|�� !"��Z� 
�
.!�=�<�
G<'�
"	G�'�=�����<

$���	 �\��#������=�
Z�\]$������		����
�q 

����'J�� ����&$'���!����

��G}}|�� !"� 
�
. �Z�
�����#
����Z���H�FK'������
����	FK'

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   242



&$]=��	$�=��	�� [<���<�=�������
�����q�	��
<�� ������������ "���Z�< !"����%������	�Z�

��'��Z�����#
�q�
��

�����$��� 

���"�#;(� �$j���� 

 

4.3 ��'��?��!�� ��.!(��<�� ��!�(
 �
# ��.!��+�?� 
(���# ;���	����	
��	���z $�

���'���/����'/�
�	z 

�q��Z�[��	
��� ��K=&���$�=�	
��<%�����
����<�%�!���%�"�	��	<'����%� ��	�%���H��'�	�����

�#��"�
��Z�
Z���
�K'���
��
��X��	<'��<�	
"=�� ��	��������� �����q������ <�.�#����` �Z

�
#" ��
�X�������[�["�Z!$=	����Z� !"� <�.�
�K�q` "#�Z�� ��
�#��"	
�q`
$������"�� �����

�=��	����	[��	
��� [<���	��������� ��H�FK'������	�� 

���!(��<�� ��
��X
��=��	��G<'���<�$`"� 1 ��� G
=�'�	��Z��=�&�'�=��&<+ 

���"�#;(� �$j���� 

 

4.4 !�	�
	����	
��	���z $����"�#;(���;���� 10th Pacific Science Inter-Congress 

��� Guam $�X��#������"�#��<��� 

��
�Z� �%���
	���q�
��

�������!$=	���� G<'
Z$��	������]�=	F"	�����������&�
������#


����
�� 10th Pacific Science Inter-Congress &�$���'� Water Resources Issues in the 

Pacific and Asian Regions. ��	������&$'�%�F"	����	[��	
��� �������H����!����	

������G��&�
������F"	��<�	
"=�� &���$�=�	 ����Z� 1 – 6 
�X#���� 2544 q.
$������"��


�
 [<�������&$'���������<%�����
����<�=	F"	����	[��	
��� !"������	����
�q

������#���
	����
�q�<�
 ��	[��	
��� 

���"�#;(� �$j���� &$'������	��
����	 �
�. �����		����
�q������#�<�	
"=�� 

 

"�����"�#;(� 17:00 �. 

 

��	��������̀ ��������<���x�` FK'�<�����

������#
 

������" ����<�� FK'����������	��
������#
 

 

 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   243



���	�����"�#;(����,	��� 24 


��	����#�����%�������%�����'��������������,/��&�	"�#��<��� 

���,	��� 1/2544 

�����	������ 18 *������ 2544 ��
� 14:30 �. 

? &��	"�#;(�����������	 !/����	��������!��!�����#�&��J������ 0.��#������� 

�+���������"�#;(�  

1. 
��q� ��������` q 

�Z"����` 
�	�
���Z ���;��
��

�� 

2. 
��q� ����%��" ����

q�	�` 
�	�
���Z 
��

�� 

3. �������	�` ��	����� 
��	���;��
��

��!"����;��
��

�����$��


K"��;���
����x�` 

��

�� 

4. �������̀ �#"�����` 
��

��
K"��;������x�� 
��

�� 

5. �������<�� ��x����
� 
��

��
K"��;������x�� 
��

�� 

6. 
��������� 
"'�q�	�`

��] 
�"��;�
�� 
��. 
��

�� 

7. ��	���� �#]��Z (!��) �Z����
��<'���[����!"�!F�	�� ���. 
��

�� 

8. 
���;Z��<� ��	

����J�;��
#" (!��) 
FK'�=����
��
�#	���
$���� 
��

�� 

9. 
����
Z������
<�� �#�

��x�` (!��) 
�;��<Z
�
�"������ 
��

�� 

10. 
����#LJ
�` �����Z����

�	�` 
��	�;��<Z
�
�#�#���
����� 
��

�� 

11. ���??? ??? (!��) FK'�=�
�� 
��G}}|�@O��F"��!$=	������G��  
��

�� 

12. 
��	�#���� �������� 

(!��) 
FK'�%����
��
�	�#�������#�
������� 
��

�� 

13. ���G���� ;����	�` FK'�%����
�� ����. 

��

��!"��"���#


�� 

14. 
����_"�
�
Z���� !��

����� 
��	�"��;�
�� 
��. 


��

��!"�FK'�=��

�"���#
�� 

15. ������~� !
'�
�"�� ��	����������` L����������
��
�"������ 
��

��!"�FK'�=��

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   244




$������"���
��������` �"���#
�� 

16. �����Z�� G����	�` ��	FK'�=�
�� 
��G}}|�@O��F"��!$=	������G��  

17. 
��������� ���G�

�#���q 

��G}}|�@O��F"��!$=	������G��  

18. ����������] ����	J�;�� 
�#	���
$����  

19. �����
�
 ��������` �%���
	�� 
��.  

19. ��	

"��Z �#���Z�	�` �%���
	�� 
��.  

22. ������" ����<�� ��	 F�.NECTEC  

24. 
���q�	��
<�� ��
�`

���q���� 
FK'�=����
����� NECTEC  

 
�����"�#;(���
� 14:30 �. 

1.1.25 �����Z� 1 �����	���;��!�'	�Z�����#
���� 

z�?z ����;���� ? <�
����� ���;��
��

�� 
"=�����<����#
 

1.1.26 �����Z� 2 �����	��������� !�=	��H������=�� 4 ���� ��� 

�� �����Z� 2.1 �%�����F"
��<%�����
������������
�������` Server 
"�	 !"�����

�%���	�'�
K"&$'!
=$�=��	���Z��=�
[��	
�� 

�� �����Z� 2.2 �%�����F"
����<�%��'�
K"LK
���������&������Z���	[��	
�� �=�

��
�


!F��Z��$�� 

�� �����Z� 2.3 �%�����F"
��<%�����	����	[��	
�� 

�� �����Z� 2.4 ��#�
��<%�����	��!"����	�����

'��$�'���	[��	
�� 

�������; *�;��	J� ����&$'������" ����<����H�FK'������
���	!�=�����Z� 2.1 X�	�����Z� 2.4 

������
 '������ �������	����
[<���
���	 4 �����=��<�	�Z� 

1. 
���������� Server 
"�	 G<'����
���
�#�'�
K"��
 300 GB ��H� 1 TB [<�&�'	�

���
�q������#���
 
��. z��	G<'<%�����
�����j�����!"'� 

2. 
����<���	�����%���	�'�
K" [<�����G<'�%����j�����!"'��Z� 
�#	���� !"�
�
�#�#���


����� �=��$�=��	������+ ��K=��$�=�	
����<���	��<�=���!"'����j�&��<���
Z���
 

2545 z��	&��=��������
�������`��	
��G}}|�@O��F"��!"�
�#	���� ��K=��$�=�	
��

��<$�������
�������`z��	��G<'�����q�&������Z� 3.1 [<�
Z���"���Z�< <�	�Z� ��� 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   245



o &��=����	
�#	���� G<'�%�����'�
K"��<����%�!"����
�q@��#
 15 ���ZF=��

�����%���	�'�
K" !"���
��X��Z�
<KF=�� Internet G<' 

o �=����	
�
�#�#���
����� G<'�%���� �'�
K"LK
���
�� !F��Z���
�� !F��Z�

"
 ��H������� ��
��X��Z�
<KF=�� Intertnet G<'&��K�!�� GIS 

o �=��
�
�"������ ���%������
 2 �=�� ��� ��

�
�"������ ��
��� 

!"���
�������O���
 [<�&��=����	�'�
K"��
�������O���
&�'	����
�q 

50,000 ��� ��
�K��`���[�["�Z� ��<�=���!"'����j��<���
#
L����;` 2545 

o !�<	�'�
K"!F��Z���	������G���� Internet G<'&��=����	
�
�#�#���
� 

��
��Xz'����'���	X��G<'X�	 4 ��<�� zK
L��G<' ��
��X��Z�
�'��'�
K"

��
�X��Z������<G<' [<����%�&$'��
��X<K�'�
K"��
$"��+ $�=��	��G<'

�������Z�
<K��!F��Z��<Z��
�� 

o ����!�<	F"�'�
K"���# G<'����'�
K"��

�
�#�#���
� !"�
�����	


$�<G�� �����
�=�
��L��X=��<����Z�
 ��=� �"��
�=�	�? �.�. 2534 X�	�? 

�.�. 2543 &��=�	�<����J���
��� !�<	��'���	!"����
�#�!�	������ 

�=��&$]=��K=&�!��L��&�' ��=� ���# �Z��� , ��� 
ZL��X=����
<����Z�


!�<	��'��Z��Z���'�������G�� !"�
Z�'�
K"���
��Z�$�� !"��'�
K"��	�=��

G<'�%�
���
 Hawaii $��� G�'$��� ��
���	
Z
���������$`�K�!����	���#�����

<K�����	
����"������� z��	��H�	���Z�
%�"�	�������K= 

3. F"
����<�%��'�
K"LK
���������&������Z���	[��	
�� �=�

��
�
!F��Z��$�� �����&�'

&�
����<�%�!���%�"�	 z��	G<'
Z
������#
�=�

��
�
!F��Z��$����������Z�
�'�
K"

!F��Z���� ��
 125 ����	&���
������
��
������#
 $�'� 3 ��$� spot height 

[<�"���Z�<&�X����	!$�������
 �������H�!��
�����%���	
�#	���� !"�G<'�=�

��

�X�������[�["�Z!$=	����Z� ��<�%� Cell Model z��	&$'F"
���%�����Z�<Z
=���? 2538 �Z�

��	G
=
ZX��!��
�����%� !"����'�	�����'�
K"!�����
�����%������&$'[
�<"&$'&�'G<'���	!�=�? 

2538 

4. �%�����F"
��<%�����	����	[��	
�� G<'�%��������
�q�'�
K"�Z�G<'��
$�=��	��

�=�	+ ��'�����'�
K"!"'� �����&�'��H��'�
K"���&�'&�
����<
��!"��%�!���%�"�	�=�	+ 

��<�=�������!"'����j�!"���Z�
&�'	��G<'���	&��<���
Z���
 2545 

5. ��#�
��<%�����	��!"����	�����

'��$�'���	[��	
�� [<�
Z���"���Z�<<�	

��
������
��
������#
 ���G<'!
= ���
�q�'�
K"��
$�=��	���Z��=�
[��	
���Z�G<'

��<�
j�"	��������'�
K"!"'� ���

'��$�'�&�
��<%�����
��[��	
����X�	�\��#��� 

���"�#;(� ����������	�����

'��$�'���	[��	
�� ��
�����Z� 2.1 X�	�����Z� 2.4  

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   246



1.1.27 �����Z� 3.1 �����	����������q� ��<$������%���	�'�
K"�%�$���
�#	���
$����!"�
��G}}|�

@O��F"��!$=	������G�� 

������
 '������ �����	��

������#
�����Z�!"'� ����	�Z� 1/2542 �����	�����%���	�'�
K"&�

�=����	
��G}}|�� !"�
�#	���� G<'���G�����������q���<$����� !�=�����	��
��"Z������FK'�=�� 

!"�FK'������	����	��<
����<��
 �%�&$'��	G
=
Z������	��
�������`�������<�%������%���	�'�


K"��	
�#	���� !"�
��G}}|�� 

z�?z ����;���� ? <�
����� ���X�
�Z�
�!"����
���$�'���
FK'!����	
�#	���� !"�


��G}}|�� 

���'���� �(
������ G<'���������	�=� ��	FK'�=�
�#	���� �=��
=����	G
=G<'��<���&� [<���

������	��
����	�"�<
�#	���� &$' z��	��	��'�$�'��Z��Z����F�<������������	!"���'�
<%�����


��!"'� 

�+��������ZZM� ��	FK'�=�
���=��
=����������	G�'!�=G
=G<'���	
���=� [<���	FK'!��
��G}}|���

�%������	G������=�FK'�=�
�������q�<%�����
����<$� 

���<���	<� '�	�<��� ����%������	G���Z���=��FK'�=�
��G}}|� ����������q�<%�����
�� 

���"�#;(�!�(" &��=����	
�#	���
$���� ��	FK'!���������������%������	�Z�!�	�=�FK'�=����
��


�#	���� !"��������̀ �#"�����`�����G<'�%������	�����"�<
�#	���� ����������q�<%�����
�� 

�=��
��G}}|�@O��F"�� ��	FK'!����

��G}}|�� ����%������	G�����FK'�=�
��
��G}}|�@O��

F"��� !"��������	�` ��	����� ����%������	����FK'�=�
��
��G}}|�@O��F"��� ����������q���<$�

������
�������` 

1.1.28 �����Z� 3.2 �����	����������q� !����	
��
%�$�<
���!F��[����&������=�G���	[��	


�� 

������
 '������ �����	��
[��	
���Z������j����� &��<�����	$��
 2545 ����<j������

�����q���� ���%�G�&�'	�����	G<'��=�	G�&�$�=���~����� !"�
���%�G�&�'	��&�<'��
����	

!F� �=��
�������!"���x�������Z��=�&������	
����<���	�K��`��
�������K	�����	��%� z��	���%���Z��

�=�����;��L��$"�	 <�	������	���%������	����������q�&�
��
%�$�<!����	
��<%�����	��&�

�=�	�=�G���	[��	
�� 

z �?z ����;���� q �Z"����` G<'�����=���	�����"
%�"�	����<[��	��'�	�������
��&$
= 

��
Z�����	��%�[<��_������� FK'&<�������������	<�	
"=���=��=�G�&������H�FK'<K!"�����	��%� 

���!��!��� ��:������ ��
Z
���%������	��%�<'��
����#��
�`!"�
����<
�� z��	!�=�<�
��H�
�


!"�
�������K=&�$"��
�����	
���
��K=&�
�����	������
�;��
����!"����	!�<"'�
 

�\��#�����K=��$�=�	�%������	[��	��'�	���� ���
���Z�
��< �=�������	
��&�'��%���	�	��K=�Z�
�����	

�
���� 

����'J�� ������
�� 
����<��
 ��	!F� ��H�$�'��Z���	
�����	������
�� �Z������	&$
= 

!"�
��&�'��%� 
��<K!"��
�� ��H�$�'��Z���	
�����	�
���� 

��	��J� �(9<�� ����!�� 
�����$����<
�� �����!
'�\]$��=�	+ "<���
��<!�'	 !"�L���Z�

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   247



�
�<���� ��'�&$'$�=��	��
Z
����<�
j��'�
K"��	�����	 !"� update ��K=��
� ��
X�	
����x��

�#��"�
��������	���	���=�	+ 

z�?z ����;���� ? <�
����� X�
�=� ��
��G<'��'�
�
Z�������=�	G� 

z�?z ����/��
 �!��?�	�� �\��#�����	���
&$'�%�
�<�����	�'�
K"!"�
��&�'	����K=&��	���


�� !"��������=��q��Z�
�����	����`� G<'��<�%�!F���x������������`!"����[�["�Z!$=	

���� ������&$'
%�$�<[��	
���Z���K=&�!F�<�	
"=���������H�$�=��	��
"�	 ��� NECTEC 

<%�����
���=�G� ����������"&�'���[���`��
�'�
K"G<'[<���	 

���"����� �
��?�	����9 ���X�
�=��
������ 4 �?��	[��	
��!"'� �#
$�=��	����
Z�'�


K" Realtime ��Z�
&�'G<' !"���'�$�'��Z�G<'���
�����

��&�'	�� 

������
 '������ ��
��X<%�����
��G<' 

���"����� �
��?�	����9 <�	����&������=�G� ���	��<'��
����	!F� �����$�=��	��<'��


����	!F� ��=� �L���x�` ��G<'&�'���[���`��	[��	
��G<' 

���!(��* �������;�(
 �������!�=	$�=��	����
��H� 2 �=����� 
��&�'	�� !"�
��
%�$�<

�[���� �����������&$'�����
�K�q`!"����	��H�$�=��	��
"�	 &��q��Z�&$' NECTEC ��H����


"�	&�
����	!F������&$'���j��
�K�q` !"� 
��. ������#�	����
�q&� 1-2 �? $"�	��

��

����[��	��'�	���j���<�=�����Z���'�� ��	�=	�=�G<' 

�������; *�;��	J� �\��#���G<'<%�����
��!"'� !"�����'�&$'�����
�K�q`!"���<���
�
���� 

��
X�	
�����
!
=��'�$�'��Z��~�����	��<'�� 

���"����� �
��?�	����9 &$'��	������" �%�!F�<%�����
��&������=�G� [<�&�'	��

������#���
 
��.&� 1-2 �? 

������
 '������ &�
��<%�����
��<�	
"=�� &�'	�����
�qG
=
�
 [<���	�=��&�'	�

���
�q��
 NECTEC ��H�	�����
�'�&��=���K��`��
�������K	�����	��%� �������<�%�!���%�"�	<'��

��%� 

���!(��* �������;�(
 ����&$'&��? 2545 
Z
����<��

�����	�~�����
�������	��%���	[��	
��

������������
���;`&$'!
=$�=��	���Z��
Z����'�	 ��
���	@O�����$�� [<�&$'��<&��=�	����%���] ��=� 

������
	�" 

z�?z ����/��
 �!��?�	�� �$j����&$'��<����#
<�	
"=�� [<�
Z���	�=��
����	!F� 

�[���� ��
@O�����$��!"��=����		�������
����
���=�	+ <'����%���	[��	
��� �������H�
��

�������
���;` [<�&$'��	 
��. $��� ����. ������#�	����
�q 

�������; *�;��	J� �$j����<'�� 

z�?z ����;���� ? <�
����� �����	��
��<L���
�� ��	��&$' ����%��" ����q�	�` <%�����


������#
!�� 

���"�#;(�!�(" �����	��
��	��<���
��<���&������	$�=��	���Z����F�<���L��$"�	��

���~�

�K�[��	��'�	�������
�� ��	&$'<%�����
��[��	
��&������=�G�&�������"� 1-2 �? [<��K��`

���[�["�Z���"j
�����
�̀!"���
�������`!$=	���� &�'	����
�q������#���
 
��. !"'���	

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   248



�����q��Z
����	$"�	��

���~��K�[��	��'�	�������
��G<'<%�����
��!"'� !"���&$'
Z
����<


������#
���	�~�����
����	[��	
��� ������������
���;` [<�&�'	����
�q��	 
��. 

!"�����. [<�&$'������" ��<�%��=�	!F�
��<%�����	��&������=�G�!"�!F�
����<
��

����#
 �=�

�� 
��. ������%������=�G� 

1.1.29 �����Z� 4 �����	����+ 

���"�#;(� G
=
ZFK'���� 

 

z�?z ����/��
 �!��?�	�� 
"=������#q�q�
��

��!"�FK'�Z��
Z����'�	�Z�
��=�
����#
 

!"�
"=����<����#
 

 

"��"�#;(���
� 15:50 �. 

���q�	��
<�� ��
�`���q���� �����

������#
 

������" ����<�� FK'������� 

 

 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   249



���	�����"�#;(����,	��� 25 

�?#��������������
#"�#!��	�� 


��	����#�����%�������%�����'��������������,/��&�	"�#��<��� 

���,	��� 1/2545 

�����&�!������ 30 ��J���� 2545 ��
� 9:30 - 12:00 �.. 

?. &��	"�#;(� ;�,� 3 !�	. �"�. ���. 

�+���������"�#;(�  

1. ��� �����x�` ��Z������` FK'�������
�� 
�����	�
���� ���;��
��

�� 

2. ��� ������ 
"'�q�	�`��] �"��;�
�� 
��. 
��

�� 

3. ��	 ����Z �Z�����;#` (!��) 
�
�#�#���
����� 
��

�� 

4. ��� ��K] ���`�#��� (!��) 
�
�"������ 
��

�� 

5. ��� G
��� �Z��[�Lq 
�%���
	���q�
��

��������
���%�!$=	

���� 

��

�� 

6. 
�#q ����
" ����x�`X����#� 

(!��) 
�%���

���������%� 
�
.. 
��

�� 

7. ��� �#��#x� ���<�������` 
$������"��$�
���'�G�� 
��

�� 

8. ��� ����#�; ���#��x�����` 
��G}}|�@O��F"��!$=	������G�� 
��

�� 

9. ������~� !
'�
�"�� 
$������"���
��������` 

��

��!"��"���#


�� 

10. ��� ����̀ �#"�����` 
K"��;������x��  

11. ��� ����
 �
���<���` 
�
�"������  

12. ����������] ����	J�;�� 
�#	���
$����  

13. ������" ����<�� ��	 F�.NECTEC  

14. ���q�	��
<�� ��
�`���q���� FK'�=����
����� NECTEC  

15. �.�. ������ 
Z�������� FK'�=����
����� NECTEC  

 
�����"�#;(���
� 9:30 �. 

1.1.30 �����Z� 1 �����	���;��!�'	�Z�����#
���� 

"�#*��G
=
Z ��&$'��'������=�G� 

 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   250



1.1.31 �����Z� 2 �����	��������� 

"�#*�� !�'	�Z�����#
X�	F"��#���	
������#
�q�
��

�����$��� �=�&$'�K��`���[�["�Z� 

<%�����
���=�G��Z
 1-2 �? [<�&�'	����
�q������#���
 
��. 

������
 ����Z������
���
�=���	�K��`���[�["�Z� G<'"		����
�q������#�����
���
 !"�$��	

�=���
Z$�=��	������ ��=� �
�. <'�� 

����'J�� ���"���Z�<��&$'���X�
&������=�G� �F���
ZFK'��������
���
X�	
��<%�����	���=�

G� 

 

1.1.32 �����Z� 3 �������

'��$�'���	[��	
��� [<� <�.���" ����<��  

��%���!�� !0��#��	
��	���z 06	������ 28 ��J���� 2545 ��	��, 

1. ���<!"����
�q��	�'�
K"&���������'�
K"��	[��	
���  

2. ����
���%�	�� Mirror Sites ������%���	�'�
K"F=������������=�� &�!�="�$�=��	�� 

3. �'�
K"!F��Z�!"�L��X=����	��
����

�
!F��Z��$�� 

4. �'�
K"���
����
L��X=����
<����Z�
!"��'�
K"������
����
��<�$` 

5. !���%�"�	�Z�
%�"�	��
��!"�<%�����
�� 

������
 ��&$'���q�	��
<�� G<'����F"	���Z�G<'�%�����
���
��	[��	
��� 

���?�	<����� �������

'��$�'�&��=���Z�����
���
 <�	�Z� ������� Mirror Sites ��
��X�%�	��

G<'!"'�&��#
$�=��	�� G<'!
= 


}F. G<'��<���	���� Mirror Sites [<���	 
}F.G<'<%�����
����<$�&$' �%�&$'�'�
K"��
�<�
�Z�
Z

!�= 31 
Z���
 2542 �\��#����'�
K"G<'�%���'�����X�	 31 
Z���
 2545 !"'�F=������ Mirror 

Sites  


�
�"������ G<'�<"�	��<���	���������
[�	�'�
K"��
�K��`����#
�Z��������O���
 �%�&$'

��
��X!�<	F"�'�
K"���
�q@�!"���<����%� ��	�X��Z"#=
��%��O���
 11 �X��Z!�����[�
��� 

!�<	��$�'� Web ��	[��	
��� 

����'J�� ���X�
X�	���"���Z�<��	�����Z�&�' "�
�q�
���%�	�� 
�������
[�	�'�
K" 

������
 �����Z�&�'
�������
[�	�'�
K"F=��������=��[������`��"�����Z� GPRS ������=	�'�
K"��


�X��Z�Z��������O���
 ��'�
��Z� Server $"�
��	[��	
��� �Z��K��`���[�["�Z� ���<���[�
�����H����

����[
	 &�'	����
�q��	�K��`���[�["�Z� ��H��=��#�
�q`[������` GPRS ���
�q 20,000 

���!"�
Z�=�&�'�=������<������
�q 1,000 ���  

���?�	<����� �=��
����<���	���� Mirror Sites �Z�����<���	�Z�
�
�"������ ��
��� z��	G<'

������	��
����	��'�$�'��Z�G�'!"'� ��������%�
���%���'��'�
K"��
�=�	�
j���%����<&$]=��	

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   251




�
�"������ 


�#	���
$���� �����%�	����H��
���=	�'�
K"���[�
������ 15 ���Z !"�G<'
Z
��������"Z���

$�'���
��&�'	��&$'&�'	��G<'	=������!"���<�

��	����
�Z��'�	
��
�
���� 


�
�#�#���
� �'�
K"�X��Z������<������ ��
 118 �X��Z���������� ��'����� q ��"� 1300 

��	�#
��� ������
��X!�<	F"��	�'�
K"��
�'�	
��G<' 

��	 ���. G<'�%�������	 Mirror Sites G���<���	!"'� z��	��
��X�����
�=�������'�
�� Server $"�


��	[��	
��!"'� z��	������
�%���'���
 ���. ��'� z��	G<'�%��'�
K"������
���%���	"#=
��%���	 "#=
��%�

�O���
 ��'��������'�
K"!"'� z��	
%�"�	<%�����
��&$'��H����	�� ����	 
��} �=�G� 

����'J�� ��X�
�=��'�
K"��	 ���. &����	��	!F��Z��Z�G<'�'�	�������Z����
��G<'�%���'�
���


<'��$���G
= 

���?�	<����� �'�
K"<�	
"=����	G
=G<'�%���'� !"���G<'��<��
<%�����
�� 

"�#*�� ��
�'�
K"�Z�!�<	���=���	
Z�'�
K"F�<�"�<��	�=�� ��=� ID ������	 !"�����$=�	

��	�X��Z 

���?�	<����� �'�
K"<�	
"=����H���	 ���. z��	��G<'������
����	 ���. !
'G��=�G� 

���!(��(:� &$'����<j������	!F��Z�����Z�&�'��	!�="�$�=��	�� ��<�=�
���
�=�	!$"=	
���%�&$'

�
�<
���$"���

�� !"���
Z
��!
'�\]$��Z���=�	G� !"�������	!
'[<�&�'��	
�
!F��Z��$��

��H�$"�
 

������
 ��	�K��`���[�["�Z� 
%�"�	<%�����
����<�%��'�
K"!F��Z�[<�&�'�'�
K"��

�
!F��Z�

�$�� [<�&�'L��X=��<�<!
'���	�"� (Ortho Photo) z��	G<'����	��������#���	
��.!"��K��`

���[�["�Z�  

���'���� �'�
K"!F��Z�
Z���
�%���]��=�	
�
 ���
&$'��'�&$'��<�%�!"�&�'	����=�	���	��	
�


���� ��
X�	��<�����
XK
�'�	��	�'�
K"<'�� 

"�#*�� X�
&������	��	�'�
K" GIS �Z�!�<	�Z���K=&�������	���<�
$���G
= 

������
 �����	�'�
K" GIS &��=����'���������"=�	��K=&������� !"���<�=������j���� 

������
 ��!�'	����
���
�����	
���Z��K��`���[�["�Z� G<'����
 bandwidth ��	 internet �Z�
�
�"

������!"'���H� 256 kbps ��������	��

������#
����	�Z�!"'� 

���?�	<����� ������F"���

'��$�'��=� ���� Server $"�
G<'<%�����
���'��G���<���	�Z� 

�#��������������` ��	���!"'� !"����

'��$�'�&������	��	�'�
K"��H�G���
��
���!�� z��	

[<���
�'�
K"G<'�%���'�F=������ Mirror Sites !"�
Z���
����
��
�
���� �\��#�����	
Z�\]$�

�����	������	 Mirror Sites ��	
�#	���� z��	��	��<$�G
=���j����� z��	�\��#���&�'������	��	 ���. !��

��K= 

���'���� G<'������G���	�"�< 
�
. !"'�!"���	 
��. G<'
Z$��	���!�'	G�!"'�&������	������	<�	


"=�� ��&$'�#q����
"�=���Z�!�	 

�(?�����
 �����	��

����<$�������
�������`���'�	F=��$�=��	����	
�
.�Z�<K!"<'���Z� 

z��	�q��Z�
%�"�	<%�����
����K= 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   252



����'J�� ��&$'��=	<%�����
�� !"����'�	&�'&�
�����
��'�$�'��Z� z��	�����j�����&� 3 �<��� 

!"�����
������	 Mirror Sites �Z
Z��K=G�
=�� (���&�'������	��	 
.�
��������`G�
=��) 

���?�	<����� G<'
Z���

'��$�'������	
����<�%�!���%�"�	 [<�G<'
Z
����<z�����<�'�	L��X=��

<�<!
'���	�"���	
�
!F��Z��$�� �������H��'�
K"!F��Z����&�'&�
���%�!���%�"�	 z��	G<'���

���
�=�

����
 <�.�#����` AIT �����	 Cell Model z��	G<'�%�!���%�"�	
���
��!"��<"�	&�=

�'�
K"�
����? 2000 ��<�=���G<'�<"�	���	 
���'�
K"���
�q@� ���%���������
��G$"��	��%��Z� 

C13 G<' 

������
 ������
���
 �'�
K"�Z�&�'<�	
"=��G<'��
 
�
�#�#���
� !"�
�
�"������ 

���"����� ��&$'��=	<%�����
��&��=����	
����<�%�!F��Z����[<�&�'L��X=��<�<!
'���	�"� 

�Z���<�'�	
�
!F��Z��$�� [<�&�'	���	 
��. [<�&$'�%������	��'�
��Z� 
��. !"�����'�
��&�'	��

��	FK'&�'z��	
Z�K�!���Z��=�	
��&$'�$
���
 &�'	��G<'���	
���'�
K"�Z�
Z!"�G<'���[���`��j
�Z� !"�

��&$'FK'&$]=��	$�=��	�� ���$��
&����
�%���]��	[��	
��<'�� ��������"#���X#����	�̀&�


��
%�$�<�[����!"���<$��	&�
�����
�q`�����"<���
��Z�$���Z��
�<���� 

���?�	<����� [<���#� G<'<%�����
�� Mirror Sites !"'� !"�������&$'&�'	��G<'�#
$�=��	�� 

����������
[�	�'�
K"��'���

�� �=���'�
K" GIS !"�!F��Z����G<'<%�����
���=�

��
�
!F��Z�

�$����K= �=��!���%�"�	G<'&�' AIT Cell Model ��	 <�.�#����` ��<�=���G<'F"
���%����

�%�$����?�Z� �=���Z���	��<��K=G<'!
= 
����<
�����
 
���������
���;`  

���"�#;(� ��������
#$&����	�/�����	��$�!��������	�����+� 

 

����/�����	������������
#'#�/������������" 

�����	<'���������#<[��	
��� &�����Z� 31 ��	$��
 2545 ����$"��������"��Z
 3 �<��� ��	��

����!F�
��<%�����	��������=	
��������	[��	
��� !"�	���Z���<%������=�G�$"�	��[��	


��� ����'J�� 
��<%�����	��&��=�	�=�G� �������'����[���`��	FK'&�'	����H�$"�
 

������
 ��������	��

������#
�q�
��

�����$��� ��G<'�%�����!F�
��<%�����	���=�

G���	[��	
�� ��������������q� z��	��	�K��`���[�["�Z� G<'��<���	�K��`��
�������K	�����
��

��<
��q`�L���
����%� ������%����������q� [<�&�'	���	�K��`���[�["�Z� !"�	����
�q

������#���	�=����
 
��. !"� �
�.  

���"�#;(� [<���#���

����	�q�
��

�����$��&$'��	�K��`���[�["�Z� ��<�%�!F�	���Z���

<%�����
���=�G�����������=��q�
��

�����$��� �=�G� !"�[<�&�'	����
�q������#���
 


��. [<��K��`���[�["�Z� !"� �
�. ��'��=�
������#�	����
�q 

 

1.1.33 �����Z� 4 �����	����������q� 

������[�������'��&������ 

��
�Z���	�K��`���[�["�Z� G<'����!F�
��@¦
���
��'�$�'��Z��=�
�~�����	����
$�=��	��

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   253



�=�	+ �����&�'	�������%���	�'�
K" (Mirror Sites) !"���<
���'�
K"&�
������#
�q�


��

����<��
� ����	�Z� 2/2544 !�=�����	��
��	�K��`���[�["�Z� �'�	�'���%���
	��&$
=G���	 

q �#��������������` ��	��� �%�&$'G
=��
��X��<
�� ���
��
!F��<�
G<' ��<�Z�
���'��G<'

<%�����
�����j�����!"'���	������!F�	�����
��'�$�'��Z� q �#��������������` ��	��� �����

�����q���<�=	��'�$�'��Z���'��=�

�����
&���� ��"� �X���Z�  

���"����� X����H�
���%�	���=�

��
�

�=�
��@¦
���
 !"��������=	��'�$�'��Z�

��	
��. ��'��=�
<'�� [<���'�&$'�
�<���
�=�

����$�=�	$�=��	�� 

����'J�� ��&$'��'�FK'&�'	������ Mirror Site [<���	 [<�������&$'!�="�$�=��	���=	��'�

$�'��Z� ��'��=�

�

�=��Z�G<'
%�$�<G�' 

���"����� $�

Z
������
���
��"Z���!�"	���������'�$�'��Z���=�	G�&$'!�'	������
"��
��Z� 

��	.
��. L��&�
"�	�<���
�X#���� 2545 

������
 ��&$'
Z
������#
��#���<�Z
����	�Z��K��`���[�["�Z� ��	��� 

���"�#;(� �������!"�&$'��<
�����
&���� ��"� �X���Z���
!�'	 [<���&$'$�=��	���=	��'�

$�'��Z���'��=�
����
���
G<' !�=G
=����
�� 2 ��=���
�Z�
%�$�< !"���	��	.
��. ����<�=	��'�$�'��Z�

��'��=�
<'�� [<��=	�������
��Z� ��	.
��. 

 

��%��	�%��K ������"�#;(��!����%����'��?� 

����'J�� ������&$'
Z
����<
������#
&�!	=�F�!��=	������� !
=$�=��	���=�	+ !"�FK'�
Z���

�'�	 200-300 �� !"�
Z
��!�<	���
��<�$j� !"�������&$' 
��. !"�$�=��	���Z��=�
[��	


�� �=�
��< [<�&�'	�������#���
 
��. 

���"����� �������H�
���F�!��=�������
���;`�=�G� !"�
��$
��&$' 
".�Z����;` �����

������	���=�G� 

���"�#;(� 
Z
�������	
����<
������#
<�	�Z�  

�� &$'
Z
����<
�����]$��$�'��=�����
����'�����#
���
�q�'��<���
�
~��
�Z� [<��

�	.
��. ������%�����[��	
��� 
=��
������#
�q�
��

�����$��� 

�� �����q�&$'
Z
����<
������#
�q�
��

�����$��� &��=�	�'��<�����	$��
�Z� �����

�������

'��$�'�!"���#�[��	
�� 

�� ��<
������#
������F�!��=�%������=�$�=��	��!"�FK'&�'	������G� &��=�	�"���<���

��	$��
 [<�
ZFK'��'��=�
�%���� 200-300 �=�� ���������F"	��!"����}\	���
��<�$j�

�=�[��	
��� [<�&�'	�������#���
 
��.  

"��"�#;(���
� 12:00 �. 

���q�	��
<�� ��
�`���q���� �����

������#
 

������" ����<�� FK'������� 

 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   254



���	�����"�#;(����,	��� 26 

�?#��������������
#"�#!��	�� 


��	����#�����%�������%�����'��������������,/��&�	"�#��<��� 

���,	��� 1/2545 

�����&�!������ 30 ��J���� 2545 ��
� 9:30 - 12:00 �.. 

?. &��	"�#;(� ;�,� 3 !�	. �"�. ���. 

�+���������"�#;(�  

1. ��� �����x�` ��Z������` FK'�������
�� 
�����	�
���� ���;��
��

�� 

2. ��� ������ 
"'�q�	�`��] �"��;�
�� 
��. 
��

�� 

3. ��	 ����Z �Z�����;#` (!��) 
�
�#�#���
����� 
��

�� 

4. ��� ��K] ���`�#��� (!��) 
�
�"������ 
��

�� 

5. ��� G
��� �Z��[�Lq 
�%���
	���q�
��

��������
���%�!$=	

���� 

��

�� 

6. 
�#q ����
" ����x�`X����#� 

(!��) 
�%���

���������%� 
�
.. 
��

�� 

7. ��� �#��#x� ���<�������` 
$������"��$�
���'�G�� 
��

�� 

8. ��� ����#�; ���#��x�����` 
��G}}|�@O��F"��!$=	������G�� 
��

�� 

9. ������~� !
'�
�"�� 
$������"���
��������` 

��

��!"��"���#


�� 

10. ��� ����̀ �#"�����` 
K"��;������x��  

11. ��� ����
 �
���<���` 
�
�"������  

12. ����������] ����	J�;�� 
�#	���
$����  

13. ������" ����<�� ��	 F�.NECTEC  

14. ���q�	��
<�� ��
�`���q���� FK'�=����
����� NECTEC  

15. �.�. ������ 
Z�������� FK'�=����
����� NECTEC  

 
�����"�#;(���
� 9:30 �. 

1.1.34 �����Z� 1 �����	���;��!�'	�Z�����#
���� 

"�#*��G
=
Z ��&$'��'������=�G� 

 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   255



1.1.35 �����Z� 2 �����	��������� 

"�#*�� !�'	�Z�����#
X�	F"��#���	
������#
�q�
��

�����$��� �=�&$'�K��`���[�["�Z� 

<%�����
���=�G��Z
 1-2 �? [<�&�'	����
�q������#���
 
��. 

������
 ����Z������
���
�=���	�K��`���[�["�Z� G<'"		����
�q������#�����
���
 !"�$��	

�=���
Z$�=��	������ ��=� �
�. <'�� 

����'J�� ���"���Z�<��&$'���X�
&������=�G� �F���
ZFK'��������
���
X�	
��<%�����	���=�

G� 

�����Z� 3 �������

'��$�'���	[��	
��� [<� <�.���" ����<��  

��%���!�� !0��#��	
��	���z 06	������ 28 ��J���� 2545 ��	��, 

1. ���<!"����
�q��	�'�
K"&���������'�
K"��	[��	
���  

2. ����
���%�	�� Mirror Sites ������%���	�'�
K"F=������������=�� &�!�="�$�=��	�� 

3. �'�
K"!F��Z�!"�L��X=����	��
����

�
!F��Z��$�� 

4. �'�
K"���
����
L��X=����
<����Z�
!"��'�
K"������
����
��<�$` 

5. !���%�"�	�Z�
%�"�	��
��!"�<%�����
�� 

������
 ��&$'���q�	��
<�� G<'����F"	���Z�G<'�%�����
���
��	[��	
��� 

���?�	<����� �������

'��$�'�&��=���Z�����
���
 <�	�Z� ������� Mirror Sites ��
��X�%�	��

G<'!"'�&��#
$�=��	�� G<'!
= 


}F. G<'��<���	���� Mirror Sites [<���	 
}F.G<'<%�����
����<$�&$' �%�&$'�'�
K"��
�<�
�Z�
Z

!�= 31 
Z���
 2542 �\��#����'�
K"G<'�%���'�����X�	 31 
Z���
 2545 !"'�F=������ Mirror 

Sites  


�
�"������ G<'�<"�	��<���	���������
[�	�'�
K"��
�K��`����#
�Z��������O���
 �%�&$'

��
��X!�<	F"�'�
K"���
�q@�!"���<����%� ��	�X��Z"#=
��%��O���
 11 �X��Z!�����[�
��� 

!�<	��$�'� Web ��	[��	
��� 

����'J�� ���X�
X�	���"���Z�<��	�����Z�&�' "�
�q�
���%�	�� 
�������
[�	�'�
K" 

������
 �����Z�&�'
�������
[�	�'�
K"F=��������=��[������`��"�����Z� GPRS ������=	�'�
K"��


�X��Z�Z��������O���
 ��'�
��Z� Server $"�
��	[��	
��� �Z��K��`���[�["�Z� ���<���[�
�����H����

����[
	 &�'	����
�q��	�K��`���[�["�Z� ��H��=��#�
�q`[������` GPRS ���
�q 20,000 

���!"�
Z�=�&�'�=������<������
�q 1,000 ���  

���?�	<����� �=��
����<���	���� Mirror Sites �Z�����<���	�Z�
�
�"������ ��
��� z��	G<'

������	��
����	��'�$�'��Z�G�'!"'� ��������%�
���%���'��'�
K"��
�=�	�
j���%����<&$]=��	


�
�"������ 


�#	���
$���� �����%�	����H��
���=	�'�
K"���[�
������ 15 ���Z !"�G<'
Z
��������"Z���

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   256



$�'���
��&�'	��&$'&�'	��G<'	=������!"���<�

��	����
�Z��'�	
��
�
���� 


�
�#�#���
� �'�
K"�X��Z������<������ ��
 118 �X��Z���������� ��'����� q ��"� 1300 

��	�#
��� ������
��X!�<	F"��	�'�
K"��
�'�	
��G<' 

��	 ���. G<'�%�������	 Mirror Sites G���<���	!"'� z��	��
��X�����
�=�������'�
�� Server $"�


��	[��	
��!"'� z��	������
�%���'���
 ���. ��'� z��	G<'�%��'�
K"������
���%���	"#=
��%���	 "#=
��%�

�O���
 ��'��������'�
K"!"'� z��	
%�"�	<%�����
��&$'��H����	�� ����	 
��} �=�G� 

����'J�� ��X�
�=��'�
K"��	 ���. &����	��	!F��Z��Z�G<'�'�	�������Z����
��G<'�%���'�
���


<'��$���G
= 

���?�	<����� �'�
K"<�	
"=����	G
=G<'�%���'� !"���G<'��<��
<%�����
�� 

"�#*�� ��
�'�
K"�Z�!�<	���=���	
Z�'�
K"F�<�"�<��	�=�� ��=� ID ������	 !"�����$=�	

��	�X��Z 

���?�	<����� �'�
K"<�	
"=����H���	 ���. z��	��G<'������
����	 ���. !
'G��=�G� 

���!(��(:� &$'����<j������	!F��Z�����Z�&�'��	!�="�$�=��	�� ��<�=�
���
�=�	!$"=	
���%�&$'

�
�<
���$"���

�� !"���
Z
��!
'�\]$��Z���=�	G� !"�������	!
'[<�&�'��	
�
!F��Z��$��

��H�$"�
 

������
 ��	�K��`���[�["�Z� 
%�"�	<%�����
����<�%��'�
K"!F��Z�[<�&�'�'�
K"��

�
!F��Z�

�$�� [<�&�'L��X=��<�<!
'���	�"� (Ortho Photo) z��	G<'����	��������#���	
��.!"��K��`

���[�["�Z�  

���'���� �'�
K"!F��Z�
Z���
�%���]��=�	
�
 ���
&$'��'�&$'��<�%�!"�&�'	����=�	���	��	
�


���� ��
X�	��<�����
XK
�'�	��	�'�
K"<'�� 

"�#*�� X�
&������	��	�'�
K" GIS �Z�!�<	�Z���K=&�������	���<�
$���G
= 

������
 �����	�'�
K" GIS &��=����'���������"=�	��K=&������� !"���<�=������j���� 

������
 ��!�'	����
���
�����	
���Z��K��`���[�["�Z� G<'����
 bandwidth ��	 internet �Z�
�
�"

������!"'���H� 256 kbps ��������	��

������#
����	�Z�!"'� 

���?�	<����� ������F"���

'��$�'��=� ���� Server $"�
G<'<%�����
���'��G���<���	�Z� 

�#��������������` ��	���!"'� !"����

'��$�'�&������	��	�'�
K"��H�G���
��
���!�� z��	

[<���
�'�
K"G<'�%���'�F=������ Mirror Sites !"�
Z���
����
��
�
���� �\��#�����	
Z�\]$�

�����	������	 Mirror Sites ��	
�#	���� z��	��	��<$�G
=���j����� z��	�\��#���&�'������	��	 ���. !��

��K= 

���'���� G<'������G���	�"�< 
�
. !"'�!"���	 
��. G<'
Z$��	���!�'	G�!"'�&������	������	<�	


"=�� ��&$'�#q����
"�=���Z�!�	 

�(?�����
 �����	��

����<$�������
�������`���'�	F=��$�=��	����	
�
.�Z�<K!"<'���Z� 

z��	�q��Z�
%�"�	<%�����
����K= 

����'J�� ��&$'��=	<%�����
�� !"����'�	&�'&�
�����
��'�$�'��Z� z��	�����j�����&� 3 �<��� 

!"�����
������	 Mirror Sites �Z
Z��K=G�
=�� (���&�'������	��	 
.�
��������`G�
=��) 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   257



���?�	<����� G<'
Z���

'��$�'������	
����<�%�!���%�"�	 [<�G<'
Z
����<z�����<�'�	L��X=��

<�<!
'���	�"���	
�
!F��Z��$�� �������H��'�
K"!F��Z����&�'&�
���%�!���%�"�	 z��	G<'���

���
�=�

����
 <�.�#����` AIT �����	 Cell Model z��	G<'�%�!���%�"�	
���
��!"��<"�	&�=

�'�
K"�
����? 2000 ��<�=���G<'�<"�	���	 
���'�
K"���
�q@� ���%���������
��G$"��	��%��Z� 

C13 G<' 

������
 ������
���
 �'�
K"�Z�&�'<�	
"=��G<'��
 
�
�#�#���
� !"�
�
�"������ 

���"����� ��&$'��=	<%�����
��&��=����	
����<�%�!F��Z����[<�&�'L��X=��<�<!
'���	�"� 

�Z���<�'�	
�
!F��Z��$�� [<�&�'	���	 
��. [<�&$'�%������	��'�
��Z� 
��. !"�����'�
��&�'	��

��	FK'&�'z��	
Z�K�!���Z��=�	
��&$'�$
���
 &�'	��G<'���	
���'�
K"�Z�
Z!"�G<'���[���`��j
�Z� !"�

��&$'FK'&$]=��	$�=��	�� ���$��
&����
�%���]��	[��	
��<'�� ��������"#���X#����	�̀&�


��
%�$�<�[����!"���<$��	&�
�����
�q`�����"<���
��Z�$���Z��
�<���� 

���?�	<����� [<���#� G<'<%�����
�� Mirror Sites !"'� !"�������&$'&�'	��G<'�#
$�=��	�� 

����������
[�	�'�
K"��'���

�� �=���'�
K" GIS !"�!F��Z����G<'<%�����
���=�

��
�
!F��Z�

�$����K= �=��!���%�"�	G<'&�' AIT Cell Model ��	 <�.�#����` ��<�=���G<'F"
���%����

�%�$����?�Z� �=���Z���	��<��K=G<'!
= 
����<
�����
 
���������
���;`  

���"�#;(� ��������
#$&����	�/�����	��$�!��������	�����+� 

 

����/�����	������������
#'#�/������������" 

�����	<'���������#<[��	
��� &�����Z� 31 ��	$��
 2545 ����$"��������"��Z
 3 �<��� ��	��

����!F�
��<%�����	��������=	
��������	[��	
��� !"�	���Z���<%������=�G�$"�	��[��	


��� ����'J�� 
��<%�����	��&��=�	�=�G� �������'����[���`��	FK'&�'	����H�$"�
 

������
 ��������	��

������#
�q�
��

�����$��� ��G<'�%�����!F�
��<%�����	���=�

G���	[��	
�� ��������������q� z��	��	�K��`���[�["�Z� G<'��<���	�K��`��
�������K	�����
��

��<
��q`�L���
����%� ������%����������q� [<�&�'	���	�K��`���[�["�Z� !"�	����
�q

������#���	�=����
 
��. !"� �
�.  

���"�#;(� [<���#���

����	�q�
��

�����$��&$'��	�K��`���[�["�Z� ��<�%�!F�	���Z���

<%�����
���=�G�����������=��q�
��

�����$��� �=�G� !"�[<�&�'	����
�q������#���
 


��. [<��K��`���[�["�Z� !"� �
�. ��'��=�
������#�	����
�q 

 

1.1.36 �����Z� 4 �����	����������q� 

������[�������'��&������ 

��
�Z���	�K��`���[�["�Z� G<'����!F�
��@¦
���
��'�$�'��Z��=�
�~�����	����
$�=��	��

�=�	+ �����&�'	�������%���	�'�
K" (Mirror Sites) !"���<
���'�
K"&�
������#
�q�


��

����<��
� ����	�Z� 2/2544 !�=�����	��
��	�K��`���[�["�Z� �'�	�'���%���
	��&$
=G���	 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   258



q �#��������������` ��	��� �%�&$'G
=��
��X��<
�� ���
��
!F��<�
G<' ��<�Z�
���'��G<'

<%�����
�����j�����!"'���	������!F�	�����
��'�$�'��Z� q �#��������������` ��	��� �����

�����q���<�=	��'�$�'��Z���'��=�

�����
&���� ��"� �X���Z�  

���"����� X����H�
���%�	���=�

��
�

�=�
��@¦
���
 !"��������=	��'�$�'��Z�

��	
��. ��'��=�
<'�� [<���'�&$'�
�<���
�=�

����$�=�	$�=��	�� 

����'J�� ��&$'��'�FK'&�'	������ Mirror Site [<���	 [<�������&$'!�="�$�=��	���=	��'�

$�'��Z� ��'��=�

�

�=��Z�G<'
%�$�<G�' 

���"����� $�

Z
������
���
��"Z���!�"	���������'�$�'��Z���=�	G�&$'!�'	������
"��
��Z� 

��	.
��. L��&�
"�	�<���
�X#���� 2545 

������
 ��&$'
Z
������#
��#���<�Z
����	�Z��K��`���[�["�Z� ��	��� 

���"�#;(� �������!"�&$'��<
�����
&���� ��"� �X���Z���
!�'	 [<���&$'$�=��	���=	��'�

$�'��Z���'��=�
����
���
G<' !�=G
=����
�� 2 ��=���
�Z�
%�$�< !"���	��	.
��. ����<�=	��'�$�'��Z�

��'��=�
<'�� [<��=	�������
��Z� ��	.
��. 

 

��%��	�%��K ������"�#;(��!����%����'��?� 

����'J�� ������&$'
Z
����<
������#
&�!	=�F�!��=	������� !
=$�=��	���=�	+ !"�FK'�
Z���

�'�	 200-300 �� !"�
Z
��!�<	���
��<�$j� !"�������&$' 
��. !"�$�=��	���Z��=�
[��	


�� �=�
��< [<�&�'	�������#���
 
��. 

���"����� �������H�
���F�!��=�������
���;`�=�G� !"�
��$
��&$' 
".�Z����;` �����

������	���=�G� 

���"�#;(� 
Z
�������	
����<
������#
<�	�Z�  

�� &$'
Z
����<
�����]$��$�'��=�����
����'�����#
���
�q�'��<���
�
~��
�Z� [<��

�	.
��. ������%�����[��	
��� 
=��
������#
�q�
��

�����$��� 

�� �����q�&$'
Z
����<
������#
�q�
��

�����$��� &��=�	�'��<�����	$��
�Z� �����

�������

'��$�'�!"���#�[��	
�� 

�� ��<
������#
������F�!��=�%������=�$�=��	��!"�FK'&�'	������G� &��=�	�"���<���

��	$��
 [<�
ZFK'��'��=�
�%���� 200-300 �=�� ���������F"	��!"����}\	���
��<�$j�

�=�[��	
��� [<�&�'	�������#���
 
��.  

 

"��"�#;(���
� 12:00 �. 

���q�	��
<�� ��
�`���q���� �����

������#
 

������" ����<�� FK'������� 

 

 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   259



���	 

���	�����"�#;(��?#����������&�� 


��	����#�����%�������%�����'��������������,/��&�	"�#��<��� 

���,	��� 1/2545 

�����	������ 11 ������� 2545 ��
� 13:30 �. 

? &��	"�#;(�����������	 !/����	��������!��!�����#�&��J������ 0.��#������� 

���. 

�+���������"�#;(�  

1. ��q� ��������` q �Z"����` �	�
���Z ���;��
��

�� 

2. �������	�` ��	����� 
��

��
K"��;���
����x�` 
��

�� 

3. �������̀ �#"�����` 
��

��
K"��;������x�� 
��

�� 

4. ���
�K] 
#
�`���<���`(!��) �"��;�
��
K"��;������x�� 
��

�� 

5. 
������q �������� q 

��#;�� 
���;��
��

��
K"��;���
����x�` 
��

�� 

6. ��������� 
"'�q�	�`��] �"��;�
�� 
��. 
��

�� 

7. ��	���� �#]��Z (!��) �Z����
��<'���[����!"�!F�	�� ���. 
��

�� 

8. ��������` 
��q�K� (!��) FK'�=����
��
�#	���
$���� 
��

�� 

9. 
��������	�` $�	���J
�` 

(!��) 
�;��<Z
�
�"������ 
��

�� 

10. ����#LJ
�` �����Z�����	�` ��	�;��<Z
�
�#�#���
����� 
��

�� 

11. ����#�
; ����J
�` (!��)  
FK'�=�
�� 
��G}}|�@O��F"��!$=	������

G��  

��

�� 

12. ��	�#���� �������� (!��) FK'�%����
��
�	�#�������#�
������� 
��

�� 

13. ���G���� ;����	�` FK'�%����
�� ����. 

��

��!"��"���#


�� 

14. ����
� ����������� FK'�%����
�� 
�	�#�#���
�����#�
  

15. �����Z��
<�� 
������
K" FK'��Z�����] 4 NECTEC  

16. ������" ����<�� FK'��Z�����] 4 NECTEC  

17. ���q�	��
<�� ��
�`���q���� FK'�=����
����� NECTEC  

 
�����"�#;(���
� 13:30 �. 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   260



1.1.37 �����Z� 1 �����	���;��!�'	�Z�����#
���� 

z�?z ����;���� ? <�
����� ���;��
��

�� 
"=�����<����#
 

1.1.38 �����Z� 2 �����	��������� !�=	��H������=�� 4 ���� ��� 

�� �����Z� 2.1 �%�����F"
��<%�����
����<���	�����%���	�'�
K"&$'!
=$�=��	���Z��=�


[��	
�� !"��%�����F"
���%�	�������
[�	������=���'�
K"F=�������%���	�'�
K" 

�� �����Z� 2.2 �%�����F"
����<�%��'�
K"LK
���������&������Z���	[��	
�� �=�

��
�


!F��Z��$�� 

�� �����Z� 2.3 �%�����F"
��<%�����	����<�%�!���%�"�	�����
����<
��q`�L�����%�

��	[��	
�� 

�� �����Z� 2.4 ��#�
��<%�����	��!"����	�����

'��$�'���	[��	
�� 

�������; *�;��	J� ����&$'������" ����<����H�FK'������
���	!�=�����Z� 2.1 X�	�����Z� 2.4 

������
 ���%�������#���
 G<'!
= ����������#$
#�����'�� L��X=����
<����Z�
 ��<�����

�=���� ��=����
�q@� L��X=��������
��<'����<�$` �'�
K"��������	
�
�#�#���
� �'�
K"

��������

��G}}|�@O��F"�� !"�
�
�"������ [<��_����Z��������O���
 ����
���
�'�
K"��<��

��
J� �����!�<	&$'�$j�
���������%����	!�=�$�����%� "	
���X�	 
�
. z��	
Z�������[�
���

��
��X���	��G<'�#
+ 15 ���Z ��
X�	���	�����
��Z�$���Z��
�<������H������	$��< ��
�%���


	���"��;�
���|�	
��L��@O���"����� �=��&�������
��X�=������
!"����	��F"
�������
[�	

�'�
K"G<' !"����	�����

'��$�'���	�'�
K"�Z���<�
j���
��
������
��
������#
 �=��

�����	!���%�"�	G<'��<�%�!���%�"�	[
�<"��	�q�������` �=�

�� <�.�#����` ��
 AIT &�"%���%� 

���	!�=��������'��������X�	���" ������%�������
�q��%� z��	���=��'�
K"��	�=����	G
=�
�K�q` 

!"������
$��'�
K"����
��<!�� ��<�=����%�����F"
���%�!���%�"�	G<'&�����	�=�G� [<�

�_���&��=�	��%�
�
��	�?�Z� z��	���%�������	!�= 15 
������ G���X�	 30 �J���
��� [<���#�


��<%�����[��	
����H�G���
!F��Z���	G�' !"�������
��X&�'	��G<'[<�$�=��	���Z��
Z����'�	

&$'���
�=�

��&�
���|���'�
K"��H���=�	<Z F"�Z�G<'�%�G�&�'���$����<
��������
����%�G<' 

z�?z ����;���� !�'	�=�&�$�'����	���Z�!�<	�'�
K"��	"#=
��%��O���
 !�<	!�=��<����%� !�=

G
=!�<	���
�q��%� 

������
 �������!"�
%�"�	<%�����
�� ��
X�	����

��!�<	��'���<���"��	 (��<����
J�) ��


��}<'��  

z�?z ����;���� ���X�
�'�
K" realtime !�=G$� 

������
 
�� update �'�
K"��	 
�
. ���
XZ��K	�#< 15 ���Z ��	�O���
 �#
����[
	 �=�� 
}F 

�#
��� 

z�?z ����;���� �=�����Z�	���Z��� manage G<'!"'� �������<
���������%��=�	+ &������� 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   261



���<����	<� �'�
K"�Z�G<'�=����%�
�&�'&�!���%�"�	 ���	!�= �=�	 X�	 
�
. !"����" �'�	
Z !F��Z�

$�'���<"%���%� �%����$����
�q��%� F=�������Z��=�	+ ��"'��"��	��=�	G� 

z�?z ����;���� X�
�����	���

'��$�'� ��	!���%�"�	 Math Model 

������
 ��	 �.�#����` ��
 AIT 
%�"�	�%�[
�<" [<�������	�<�
��K= z��	�#<$"�
��	[��	
��

�������������=���'�
K"����������
[�	�'�
K" 

��	!(;��� ��
[��	
���'�
K"�Z�
Z��
��X�%�
�&�'��<���&��������<
����%�G<'!"'� 

���<����	<� �\��#��� &�'�'�
K"�Z�
Z��K= ��
�����
��q` �������<
����%� ��	G
=G<'&�'!���%�"�	��<


�� 

���'���� 
Z[��	
��������%�!���%�"�	 G<'<%�����
����K=�=�

�� �%���
	�������`��� !"� 
��. 

��<�=���
ZF"
����
��&��?$�'� !�=&��q��Z���	&�'��;Z��<���	��K=  

�������; ��
�'�
K"�Z�
Z��K=!"��'��$"�	G� �=����%����F"G<'!"'� 

������
 G<'�����
�%��'�
K"�'��$"�	�Z�
Z�%����[<�&�' data mining !�=F"�Z�G<'��	
Z���
XK


�'�	!�= 40% �����	��
��	��<���!�����
������+ �Z
 ��	G<'��<�%�
����<
��[<�
Z�K�!�� �
���

@��
"	
� !"���%�&�����������
�K	X�	��<�� ����<
�� F����%�$�����=�	��%���=�	G� G���	G$� !"'

���G<'��<
����=�	G��=�G� 

������? �����Z���H������Z�<Z 
Z�'�
K"
�

�� !�=��<
���%�G�&�'��x����H�������
�K'�K=


���~�����!"�������	��
����=�	���	��	��	$�=��	���Z��%�	����K= ��
X�	��<
���F�!��=

�������
���;`&��	
�'�	 

������
 ���G�<%�����
��!"��%���Z����'����
��&�[�
���=�G� 

���"�#;(� ����������	�����

'��$�'���	[��	
�� ��
�����Z� 2.1 X�	�����Z� 2.4 

1.1.39 �����Z� 3.1 �����	����������q� $�=��	���Z��
Z����'�	��'��=�
[��	
������
���
!"����;�
��&�'�'�


K"��	[��	
�� 

���"����� �����	<'����<�Z��'�
K"G<'�����
��'�����!"'� �����
���%�G�&�'&��	
�'�	��	����

X�	���;���	�'�
K"�=�	+ ��

������#
�q�
��

����<��
!"�������	�� ��
X�	G<'���]$��

$�'�$�=��	����'��=�
��������������	���;�
��&�'�'�
K"��	[��	
�� !"�G<'
��$
��&$'!�="�

$�=��	���%�G������q������
%�$�<���;���	�'�
K"&�$"����<���'�
K"!"�FK'&�' �q��Z�
%�"�	��

F"z��	��G<'�%�
�����&��Z�����#
����	�=�G� 

���"�#;(�!�(" &$'�����q������	���;���	�'�
K"��
�Z�$�=��	������ 

1.1.40 �����Z� 3.2 �����	����������q� $�=��	���Z����	�����������	���[��	
���=�G�!"�!����	
��


%�$�<
���!F��[����&������=�G���	[��	
�� 

�+���������"�#;(� �����	��
�������	$�=��	�����	&��=����	
����	����������` 
�����	 

ICT 
�����	������
� ��	G
=��<��� �%�&$'
��<%�����	����	G
=
Z�K�!�� $�'��Z��Z���<��� 

������
 ���������	$�=��	��
"�	�����<K!"����!"��%�G��%�!���%�"�	�=�G� �=����

��	
�<&�$�=��	��&<����!�=�Z�����#
�����q� 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   262



�+���������"�#;(� 
��������	��&�!�="�$�=��	�����
Z��<���Z��K	
�=��Z�&$'��
��X&�'�'�
K"

�=�

��G<' !"������H�$�=��	��
"�	 

���"�#;(�!�(" &$'������"�%����"���Z�<!"��%������=� ��q� ��������` ������q ���

G���� ����������q�&�L��$"�	 

1.1.41 �����Z� 4 �����	����+ 

���"�#;(� G
=
ZFK'���� 

 

z�?z ����;���� 
"=������#q�q�
��

��!"�FK'�Z��
Z����'�	�Z�
��=�
����#
 !"�
"=����<

����#
 

 

"��"�#;(���
� 15:20 �. 

���q�	��
<�� ��
�`���q���� �����

������#
 

������" ����<�� FK'������� 

 

 

 

 ���������		
����
���
��������������������������������
����� �����!� O. ������������=*#   263


	RDG4130015_ภาคผนวกทั่วไป_s01.pdf
	RDG4130015_ภาคผนวกทั่วไป_s02

