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Abstract 

 

Project Code  :  RDG3/15/2541 

Project Title  :  Thailand Intregrated Water Resource Management 

Investigators  :  Dr. Royol Chitdon  National Electronics and Computer Technology Center 

email address : royol@nectec.or.th 

Project Duration : September 1997 – August 2002 

Abstracts : 

Thailand Integrated Water Resource Management (TIWRM) is the research and development 

project which utilize the information technology (IT) as a tool to build up the workable and 

manageable internet-based data system regarding the water resource for Thailand.  TIWRM is 

featuring the on-line water resource database, spatial data analysis and visualization of geographical 

information of the collected water resource data along with other source of information such as the 

satellite image data, all accessible via internet. In this stage, the coverage area is limited to the 

Chaopraya river basin and Pasak river basin.  At present,  http://tiwrm.hpcc.nectec.or.th is currently 

online and being used daily by collaborating agencies and others. It provides semi-automatic tools to 

manage shared information from different aspects which can assist in operating, monitoring, planning, 

and to some level provide scenario for decision making. This project is the collaborative effort among  

the Royal Irrigation Department, the Bangkok Metropolitan Agency, the Meteorological Department, 

the Electricity Generating Authority of Thailand, and the National Water Resource Committee.   

Future work should include further developemnt on water model capable of predicting the 

macroscopic behavior.  The expansion of data coverage to the whole area of Thailand will require 

further implementation.   

 

.   

Keywords : Water management , Web Server , DBMS , GIS 
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TASK NAME SUMMARY or DESCRIPTION 

Thai-MIT WWW for water resource management (TMW) 

Gather and organise information & 
data 

This task involves surveying, grouping and 
designing information and data of Thai agencies.  
Also includes policies and procedures for 
management of information and data. 

Survey information and data Survey through those Departments who will 
participate in this pilot project, to get more details in 
this following: contents, owners, format, data size 
and information flow.  This task will focus on 
identifying existing information and operations 
among Thai agencies. 

Classify information and data into 
groups 

Classify information and data according to content.  
This would include policy and planning documents, 
ongoing projects, organizational structure, records 
and statistics, spatial data, etc. 

Classify groups of data formats 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 

Organise information and data Identify appropriate formats for the presentation of 
data on the web. Reorganize information and data 
into desired data formats.  Identify suitable data 
conversion tools. 

Design the flow of data 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. 

Set up Services Setting up WWW+Database services for all 
departments who take part in this pilot project, this 
WWW server will be set up at HPCC. 

Set up Hardware, System 
Software and Security 

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

Data Structure 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. 

Design and implement data 
input scheme 

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

Document generation from 
archived content 

Devise a scheme to generate formatted documents 
e.g. HTML from plain text archive. 

Develop queries and search 
programs 

Develop tools for document database query.  
Capability for keyword searches (Possibility to 
implement more sophisticated searches e.g. related 
keywords/keyword hierarchies). 

Develop maintenance scheme User friendly scheme for management of day to day 
operations on document database i.e. updating 
documents, purging outdated documents, etc. 

Database II Database II is a database of water records and 
statistics.  It consists of records and statistics of 
water level, volume and quality, ground water, 
surface water, running water, weather conditions, 
etc. 

Data Structure Design data structure for archiving water resource 
data.  This will be dependent on the organize 
information and data task above. 

Design and implement data 
input scheme 

Design and implement a user friendly data entry 
scheme for water resource data. 

Data presentation tools Devise a scheme to present water resource 
database. 

Develop queries and search 
programs 

Develop tools for water resource database query.  
Capability for querying and searching individual or 
combinations of parameters e.g. time, position, etc. 

Develop maintenance scheme 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. 

Database III Database III is an archive of news/discussion 
groups. 

Data Structure Develop categories for news/discussion groups. 
Design and implement data 
input scheme 

Adopt user friendly tools for posting messages to 
news/discussion groups. 
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Develop maintenance scheme Develop a process for monitoring/moderating 
discussion groups and reporting to decision-making 
authorities. 

Other internet services This task consists of providing basic internet 
services such as ftp, e-mail, and mailing listserver. 

Survey the needs and 
necessary features 

Survey the user requirements for auxiliary internet 
services such as e-mail, ftp, mailing lists. 

Develop and install software Setup auxiliary internet services. 
Setting up dialup service Provide modem access to Thai agencies.  Decide 

on appropriate dialup software. 
Technology Transfer Program 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. 

Documentation Provide complete and detailed documentation on 
the operation, administration and training. 

Organization of information in 
the system 

Provide a overview and detailed information of the 
TMW system.  Documentation should be easily 
understood by new users. 

WWW server Provide an overview and detailed information of the 
WWW server.  Documentation should be easily 
understood by new users. 

System databases Provide a overview and detailed information of the 
available databases. Documentation should be 
easily understood by new users. 

System maintenance Provide a overview and detailed maintenance 
information for TMW system administrators. 

Training Providing web-based training courses for TMW 
users, operators and system administrators. 

WWW serving 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. 

System databases 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. 
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System maintenance 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. 

Set up mirrored sites Set up WWW mirror sites at Thai agencies. 
Set up Technical Advisory Team 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. 

Distributed Spatial Analysis Tools for water resource management (DSAT) 

Develop GIS Viewer Develop GIS viewer for 2D and 3D vector and raster 
data.  Examine alternative data compression formats 
and adopt appropriate formats. Establish common 
coordinate system. 

Viewer for Vector Map 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. 

2-D viewer 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. 

3-D viewer 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. 
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Viewer for Raster Map 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. 

2-D viewer 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. 

3-D viewer 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. 

Data Compression Compression for GIS Data.  Investigate appropriate 
technologies for lossless and lossy data 
compression. 

Coordinate System Coordinate System for Browser or viewer. Detemine 
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. 

Develop spatial database Design and implement spatial database, including 
metadata file structure, data conversion and 
compression tools, and database access 
mechanism. 

Metadata file 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. 

Data conversion Convert data into form appropriate for the spatial 
database.  This step includes data compression. 
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Spatial database Design and implement the spatial database.  Import 
spatial data. 

Query Develop query mechanism and associated tools for 
data decompression. Develop web-based query 
mechanism. 

Decision Support System Design and implement Decision Support System.  
Develop simulations based on available system data 
and provide visualization code for evaluating 
alternative scenarios. 

Summarise the system data Summarize the structure and availability of system 
data for the purpose of developing simulation 
models.  This will require input from the various Thai 
agencies. 

Develop simulation code library 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. 

Develop interface library Develop interfaces between the simulation code and 
the database and the interface for user input. 

Develop visualization code Develop code for visualiziing 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. 

Set up GIS information services Set up the final vesion of the integrated GIS archive, 
Decision Support System and Visualization tools at 
HPCC and Thai Agencies.  Test the system and fix 
any bugs. 

GIS project information 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. 

GIS viewer via remote access Set up GIS visualization tools for remote access by 
Thai agencies. 

GIS archive Set up centralized GIS archive at HPCC. 
Decision support information 
system 

Set up decision support system, and integrate with 
GIS archive and GIS viewer. 

Technology Transfer Program 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. 
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Documentation Provide complete and detailed documentation on 
the operation, administration and training. 

GIS viewer Provide an overview and detailed information of the 
GIS viewer.  Documentation should be easily 
understood by new users. 

Spatial database Provide an overview and detailed information of the 
spatial database.  Documentation should be easily 
understood by new users. 

GIS archive Provide an overview and detailed information of the 
GIS archive.  Documentation should be easily 
understood by new users. 

Decision support system Provide an overview and detailed information of the 
Decision Support System, including simulation 
modules.  Documentation should be easily 
understood by new users. 

GIS system maintenance Provide an overview and detailed information on the 
DSAT system for system administrators. 

Training Providing web-based training courses for DSAT 
users, operators and system administrators. 

Spatial database Training course on the creation, operation and 
usage of the spatial database for users, operators 
and system administrators. 

GIS archive Training course on the structure, content and 
maintenance of the GIS archive for users, operators 
and system administrators. 

Decision support system Training course on the usage, creation and 
maintenance of the decision support system 
components for users, model creators and system 
administrators. 

GIS system maintenance 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. 

Set up mirrored sites Set up DSAT mirror sites at Thai agencies. 
Extend the capability of the 
technical advisory teams to 
include GIS system 

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. 
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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. 
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Linux Operation System 
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Domain Software, MIT �!� RDC &$���%	���:3 
News Server ��		������
��� (���'�������%�������������!7�&, 
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Public Domain Software, MIT �!� RDC &$���%	���:3 
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��&(!������ 8*)'�)
)�&*!�!����&��� 

��7�
��&����� 8*)'�)
)�&*!�!����&��� 

����<<2�=>��8! +�������
����� 8*)'�)
)�&*!�!����&��� 

%���������:����&�������������������(�+  8*)'�)
)�&*!�!����&��� 

&*!� A (����"�� 8*)���&%��	%�7��	���&�: 

%������������7�%��	%�7����� ��� 8*)'�)�	���&�: 

&*!� A �.�0���"�3 8*)���%����� 

����$���&$%1���$���������*��$� =>��� ����!���"��%�
���&� �
+��3%&��1��%*�, (��� 11, 108 �����	�����
������
���3, 1���������, 

+��(
��$, ��7�
��&����� 10400 
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������ 

������
� ������������$�&$
�2��&���$���� ����!���"��
����%�)����		 Integrated Water Resource 

management System 	�����;��
��
)�&*!�����$�&$��*�!)�+�&��������+���, �!)�'�)
� ����1������

�����!�$�$�+)��'()'�)��	
�)���)��$�
���������� '�)&$
$����&%�&��1��*�'�����	�$����*�! ��"�� �!�1������
+����) �!7�&
�)���)��$��!7�&�$��������)��$�
��� Technical Advisory Team '�)��	�������������$���

)����&�������
�$�+���� ������)�&�$������
� ����
&������+���
�����������'�&�
����; �$�����	8 �(�	'�����*�! ��"�� 
)�&*!����

��(�+  
8*)���&��������	����)
��� 3 �!7�& ��� 

��"�������������������	���"������"� �����	�)���������� ���. �!�&*!� A �.�0���"�3 ��	8 �(�	
���%�����, &*!� A (����"�� %������������7�%��	%�7����� ��� &*!� A �.�0���"�3 %��	%�7�
� ��7� 

��"�����
���������'�,	����/	0�� �����	�)�� RDC �����)��$���	���1������ ���&� ����!���"��
�����!�$
���
� �������+�����		'�)	� ��� �����	�)��8*)��	8 �(�	������� 8 ��, MIT �����)��$�'�)�����.�0� � ��� 
��"���!�1������
�����!�$ �����	�)��8*)��	8 �(�	������� 7 �� ��&����&��� ���
�0+���%+�3, ��&(!
������, ��&�7+7� �&� ���, ��7�
��&�����, ����<<2�=>��8! +�������
����� �!�%���������:����&���
����������������(�+  �$�

)�&����&'�;���8*)
($���(�5�)�������������� 

��"�������'����  �����	�)��
�)���)��$������������+���, �$�

)����&������� �����!� 1~2 �� ��&�����&�
���&�: 7 �� ��	8 �(�	���%�������	��������
�)�%�����
������
)�&*!+���, '()�����	�������		��		 
���
�&*!

)� ��	1������
�����!�$ �!�%7��)����&���
��� Technical Advisory Team 
�����*�! ��"�� �!�
1������
�����!�$+���� 

%�����	�!7�&8*)���&�������������������*�
E���'��������� ��&(!������ ��7�
��&����� ��&�7+7� �&� ��� 
����<<2�=>��8! +�������
����� �!�%������������������������(�+  
����������������
�!���$�
�����������
�$�&$����
)�&*!�!�	�	�������%����5� ��'���������������������� ��&����������8*)

)����&��������&�&��
� ����
'�)%����'�������
� ���� 

������
� �����	�����
��� 2 ������� TMW �!� DSAT ����$� RDC ����	8 �(�	���%������������ MIT 

�!� �����������  %1���$��������!�+ �+�����		����*��$� RDC  ������
� ����&$�����������$����+������
��������+���, �$�

)����&������� �����$�
����+ �+�& '�)��������� '�)���	�� �!�
���������%���������	%*� 
���&$ RDC �����)��$�
���
!
��7���������� �!�&$������! � +���� 
��������)��������  ������%�����
�������=>����� �!� MIT &$ Prof. Kevin Amaratunga 
���8*)���%�����=>�� MIT �!� ������! � +���� 

���8*)���%�����=>����� 
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����� 3 �����������������!����� 

3.1 �����'�,	������������#������  
 

 
 

��		%�����
)�&*!��&�7+7� �&9 (TMD Mirror Site) ���
'() 2D Vector Viewer 

��		%�����
)�&*!6*& ����������&�7+7� �&9 (� ��.��
��+��&�+   ��	
)�&*!6*& ������$�+������'�
�!� 0700 �. 

�!�%��
)�&*!&����
������ File Server �!��
���������9 

)�&*!�$���)���
�/	!���		;��
)�&*!
��������� ��		�$�
%�&��1���
)�&*!&��%��	��8��$�
( �
%)�&�+��%��� 
1:250,000 ���8*)'()%�&��1 
��� ��� 
!����6����)+�&
+)����� �������$�8*)'()%�&��1
!���(� �
)�&*! �!����
�$�+)�������) 

 

��		��	%��
)�&*!%1��$+������'�!7�&����>�%�� ��&(!
������ (Pasak-NECTEC GPRS) 

��		��	%��
)�&*!����	�����!��� &�:=����(����&����
%1��$+������'�!7�&�����>�%�� ��&(!������ (� ��.��
��+��&�+  �����	
)�&*!�$�+�������7�(����&� �!�%��
)�&*!
&����
������ File Server �!��
���������9 
)�&*!�$���)
���
�/	!���		;��
)�&*!
������(����&� ��		�$�%�&��1
���
)�&*!&��%��	��8��$������8�6*& 
( �
%)��!�8*)'()
%�&��1
!���(� �
)�&*!�$�+)�������) 
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��		��&� �
+��3�!�� �!���		%�����
)�&*! 

������� ����!���"��
����%�)����		��&� �
+��3�!�� 
���'()
�����!�$ PC Cluster 4 node 
(���&+����	 File 

Server ���&�7  1 Terabyte 8��� Gigabit Network 
%�&��1��	%��
)�&*!�)�����&
�/�%*� 
����'()���
�/	
)�&*!
+���, 8�����		%�����
)�&*! (Mirror Sites) �$������+ �
+����$���������
������	%��
)�&*!�!�'()���'��������9  
�������$������)��"����		%�����
)�&*!
������&�7  
1 Terabyte ���'()  IDE Harddisk �!�%�&��1
���
���&�7��)'�����+ 

 
 

��		�%��8! 2D Vector-Raster Viewer  

��		�%��8!
)�&*!
( �
%)�
��1�� �&�����%���!���!�
%������ 
�	

+������� ���
6� �!�����, -)����		�
�8�1����������� ���8*)'()%�&��1 
��� ��� 
!����
6����)+�&+)����� �������$����%�&��1
!����%�����
!�
�$��
��
)�&*!�+�!����
6���) '�6��
���
)�&*!+��
�����
�������$� ���
6��&�T�� �������
($��'�&� 

 
 

��		%�����
)�&*!��7�
��9 (BMA Mirror Site) 

��		%�����
)�&*!�� &�:����=��!�����	�������%1��$
+������
����7�
��&����� ���%�����
)�&*!(� �
��+��&�+ �7� 15 ���$ -.����	
)�&*!���+�����
������ 
Mirror Site �$�+ �+�����)�$�%����������	������ ��!�������
��7�
��9 2  

��		�$�%�&��1�%��+������� 
)�&*!�� &�:=��!�
����	���� ��&1.����!�
�$��
��%1��$	��8��$� -.��8*)'()
%�&��1
!���(���
�!��$�+)�������)  
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��		%�����
)�&*!��&�7+7� �&9 (TMD Mirror Site) 

��		%�����
)�&*!6*& ����������&�7+7� �&9 (� ��.��
��+��&�+  �����	
)�&*!6*& ������$�+������'�
�!� 0700 
�. �!�%��
)�&*!&����
������ File Server �!��
������
���9 
)�&*!�$���)���
�/	!���		;��
)�&*!
��������� 
��		�$�%�&��1���
)�&*!&��%��	��8��$��!�8*)'()
%�&��1
!���(� �
)�&*! �!�����$�+)�������) 

 

��		 WWW �!� ��		;��
)�&*!�)���������������$���)
������������$����&�������9 ���&� 
(���&+��

)���	
��		
����
���� �
���3
�/+ 

��		 Mailing list , Discussion board 
����'()+ �+��
���%����� ��&������	��&���&� �
�/�
�)���)��$��$�

�$���
)�� 

��		�)���
)����& '� WWW 
��������� (Search 

Engine)  -.��%�&��1�)������ ����
)����&6�0���� 
�!�����C0 �$�&$��*�'���		��) 

 

����&���0�	0�'!�����&�������� ���A��	0�'!�

���
��������=
�����������	
���������"��%� #��=!0,)0

&�'��:������(������
��6 ��'�$��0���������&��=�

,��!�����
��6��0 

����������A��	0�'!����
�������� =
�����������

	
���������"��%� �
���������������&��[�,�����	0�:8�

��������������
��6 ���	0�'!�	��=!0�!�����=!0,)0����

	0�'!� 

 

����A��	0�'!����� �
������	0�'!���,)0,�����&��
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�����������

	
����'
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����
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��		+ �+�&�!���	��&
)�&*!6��1���������
�$�& GMS-5 ��� Kochi University ���
��5$��7>� ���
�/	!�;��
)�&*! 

������(����&� 	� 
�:�����$����	�!7&
�
($�+�������
E$��'+) +����+��B �.�. 2540 1.��4��7	��  �!�%�&��1���&������	
�%��6��
�!������� 
���������	���� 
�����3���
�!$�����!�%6��6*& �������) 
 

 

��		�%��6��+��
���!������ 
)�&*!
����&(!
������  �$���)���
� ����%�������)+����+��B �.�. 2494 1.� 
�.�. 2541 �����&� 129 �����  %�&��1�)���
)�&*!�!�
�%��6��+��
���!������8�����		
����
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WWW - GIS Viewer �%��6���8��$��!����&�!8!

)�&*!���6*& ��%+�3 %�&��1�%��6����)�����		�7�
6�� (Raster) �!��		
( �
%)� (Vector) ��&����'()

�����!�$���	$	���
)�&*!�$���"��
.��&����
E��� 
����
'�)'()���8�����		
����
�����&� �
+��3��) 

 


)�&*!�����	�������		���!������=���������6��
1���������
�$�& GMS-5 �!�
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����3 �$���)
���&�!�� &�:=�
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(����&� ��1.� 168 (����&� �������$����&$
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3.2 �'���8�+������#������9  
PHASE 1 Thai-MIT WWW for water resource management (TMW) 
TASK NAME DELIVERABLES STATUS 

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. 

100% 

  Database I   Document database. 100% 

  Database II   Water records and water statistics database. 100% 

  Database III   News/discussion group database. 100% 

  Other internet services   Tools to support basic internet services, including ftp, e-mail,   

mailing listserver. 

100% 

7th - 12th Month  Technology Transfer Program  

  Documentation   A complete set of HTML/MSWord documentation. 100% 

  Training   Web-based training courses. 100% 

  Set up mirrored sites   Mirror site and process for automated update. 100% 

  

PHASE 2 Distributed Spatial Analysis Tools for water resource management 

2D and 3D GIS viewers for raster and vector data. Appropriate data compression /decompression 

tools. Mechanism for displaying coordinate. 

TASK NAME DELIVERABLES STATUS 

13th - 18th Month   

Viewer for Vector Map 

2D and 3D vector viewer. 100% 

19th - 24th Month  

Viewer for Raster Map 

2D and 3D raster viewer. 100% 

 

25th - 30th Month  

Develop spatial database 

Spatial database and associated conversion/compression 

tools. Web interface to database. 

100% 

 

31th - 36th Month 

Decision Support System 

Simulation and visualization code with web-based user 

interface. 

100% 

37th - 42th Month  

Set up GIS information services 

Final Integrated DSAT system. 100% 

42th - 48th Month = NOW = Technology Transfer Program  

  Documentation   A complete set of HTML/MSWord documentation. 100% 
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  Training   Web-based training courses. 100% 

  Set up mirrored sites   Mirror site and process for automated update. 100% 
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3.3 ���������������,	
��:���;��������  
3.3.1 ��������	
�    
�� 
)�&*!%1 + �������
�/	����
���'�5������� +����+��B 1993 – �4��7	�� ��& 32 ����
�/	����
���'�5� 8���

��		%�����
)�&*! (RID Mirror Sites) 
�� 
)�&*!%1 + ������+*��	������������ +����+��B 1995 - �4��7	�� ��& 45 �7���� 8�����		%�����
)�&*! 

(RID Mirror Sites) 
�� 
)�&*!�� &�:=��!�����	�������(����&���+��&�+ 8�����		
)�&*! GPRS ���%1��$+������'�!7�&�����>�

%�� +����+��B 1999 - �4��7	�� ��& 14 %1��$ 
�� 
)�&*!%1��$������� �7�!7�&���� (��)�
�B 2543) 
�� 
)�&*!6��+��!������ !7�&����
�)������ +����+��B 1951-1998 ��& 131 ������$�%����� 

�� 
)�&*!����=����
����
E!$��+����+��B 1952-1997 �������
�� ��& 2231 %1��$ 
�� 
)�&*!�� &�:=����
���� 
E��������$�6���!�� 6��
���� +����+��B 1952-1997 ��&  1073 %1��$ 
�� �� &�:����=� (rainfall)  ������ 173 %1��$ +����+� 01/04/1987 1.� 31/03/1998 

�� �� &�:���� (discharge)  ������ 31 %1��$ +����+� 12/07/1950 1.� 31/03/1998 

�� ����	���� (water level)  ������ 62 %1��$ +����+� 12/07/1950 1.� 31/03/1998 

�� 
)�&*!%1��$���������� (���+�&!7�&����) ������ 1146 %1��$ 
�� 
)�&*!%1��$�������=� (���+�&�������) ������ 2271 %1��$ 

 

3.3.2 �
��

�
��
�������������	��	�   
�� waterlevel (����	����)  ������ 16 %1��$ +����+� 01/06/1964 1.� 31/05/1999 

�� energy (�� &�:8! +����%�<<2�) ������ 17 %1��$ +����+� 01/06/1964 1.� 28/02/1999 

�� evap_loss (�� &�:�����
��
������'�

����)  ������ 16 %1��$ +����+� 01/06/1964 1.� 31/05/1999 

�� evaporation (�� &�:�����
��
����������, ��) ������ 49 %1��$ +����+� 01/01/1965 1.� 31/03/1999 

�� forebay_level (����	������)�

����) ������ 1 %1��$ +����+� 01/08/1994 1.� 31/05/1999 

�� humidity (���&(���%�&���A3) ������ 36 %1��$ +����+� 01/07/1969 1.� 31/05/1999 

�� inflow (�� &�:������!

)�) ������ 16 %1��$ +����+� 01/06/1964 1.� 31/05/1999 

�� irrigation (�� &�:�����$���	�����
�������(!������) ������ 17 %1��$ +����+� 01/06/1964 1.� 
31/05/1999 
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�� pump (�� &�:�����$�%*	��
.��&�
�/	��)'�

����) ������ 2 %1��$ +����+� 01/06/1964 1.� 31/05/1999 

�� released (�� &�:�����$��!������
����8! +����%�<<2�) ������ 17 %1��$ +����+� 01/06/1964 1.� 
31/05/1999 

�� spilled (�� &�:��	������
�����2���������!)�) ������ 17 %1��$ +����+� 01/06/1964 1.� 31/05/1999 

�� storage (�� &�:����
�/	���) ������ 16 %1��$ +����+� 01/06/1964 1.� 31/05/1999 

�� tailrace_level (����	�����!��

����) ������ 1 %1��$ +����+� 01/08/1994 1.� 31/05/1999 

�� total_released (�� &�:&�:�����$��!��������&�) ������ 1 %1��$ +����+� 12/07/1950 1.� 31/12/1998 

�� 
)�&*!

���� ������ 14 

���� 

 

3.3.3 �������������	�
 

�� 
)�&*!6*& �����������
�����
����� 8�����		%�����
)�&*!(TMD Mirror Sites): 
�!� 0700�.  
������ 118 %1��$ +����+� 31/07/2001 1.��4��7	�� �����)��� 

�� ���&������� 

�� �7:�6*&  
�� �7:�6*& %*�%7� 

�� �7:�6*& +���%7�  
�� �7:�6*& +���%7�
�!$�����!�'�(��� 24 (&. 
�� �� &�:=���&'�(��� 24 (&. 
�� �� &�:=���&+)��B 
�� ���&(���%�&���A3 
�� � ����!& 

�� ���&
�/�!& 

�� �8��$������������ 	� 
�:���
������!����
��'�!)
�$�� : 
�!� 0700 �. +����+� 31/07/2001 1.�
�4��7	�� 8�����		%�����
)�&*! (TMD Mirror Sites) 

�� �8��$�!&(���	�����	 5000 <7+������ 	� 
�:���
����� : 
�!� 0700 �. +����+� 31/07/2001 1.�
�4��7	�� 8�����		%�����
)�&*! (TMD Mirror Sites) 

�� �8��$�!&(���	�����	 600 <7+������ 	� 
�:���
����� : 
�!� 0700 �. +����+� 31/07/2001 1.�
�4��7	�� 8�����		%�����
)�&*! (TMD Mirror Sites) 
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�� �������	 (rainfall) 
��	�	 
��	� ������� 1995 – 2002  
�� ������	����	 (rainfall)  
��	�	 387 
��	� ������� 01/01/1976 ��� 31/03/1999 

 

3.3.4 �������	
��
� 

�� ������	����	������� (rainfall)  
��	�	 48 
��	� ��� 15 	��� ������� 02/01/2001 �����

���	 !��	
�"��
���#�$%#�&' (BMA Mirror Sites) 

�� �"���	����	%�-�'�� ��"�&�"���	���������� 
��	�	 49 
��	� �����*�+�� ������� 02/01/2001 �����

���	 
!��	�"��
���#�$%#�&' (BMA Mirror Sites) 

�� ������	����	 (rainfall)  
��	�	 48 
��	� ������� 21/01/1997 ��� 03/02/1999 

�� �"���	����	%�-�'�� ��"�&�"���	��� 
��	�	 49 
��	� ������� 21/01/1997 ��� 08/02/1999 

 

3.3.5 ���������
�����	����������������
������  
�� $%#�&',.�	:�	;��
��;�����,��;�	����"�������'$#�'���	����<��#	�	 �'"�#	'���  
�� $%#�&',.�	:�	;��
��;�����,��;�	����"�������'$#�'���	����=�
�;  
�� $%#�&'>�.�#��%	$#����'"
������ 

�� +?��;���'��"��	�	'���	���>
%�,�"�� 
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3.4 ��������	�
��
��������
�������������  
$%#�&'��*@�%��
�;;��
����
�	�����	����A��*>;�*��$%#�;��;��>;B����#����$%#�&'	���
"�&;>;B���;���

�	�����		��	 +��
"����##;>�C	 2 
��	�'�;A ?.#�	�����	��*>;�*��$%#�;��;��
��>;B�$%#�&'	����	��">�D@�� 
�'"�	�����	#%��#��
�;'��*>;�*��$%#�;�������:�	;��
��>;B�$%#�&'	��� 

��;����	�����	�	��">�D  
1. ;��@EEF��=��!'��������">�D@�� (EGAT)  
2. ;���'��"��	 (RID)  
3. ;��#���	�������� (TMD)  
4. ;���>�,���	?� (BMA)  

5. 
��	�;��	?�";���;�����,��;�	����������� (NWRC)  

��;����	�����	
�;'  
6. Massachusetts Institute of Technology (MIT)  

7. U.S. Geological Survey (USGS)  

8. National Oceanic and Atmospheric Administration (NOAA)  

9. World Meteorological Organization (WMO) 
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3.4.1 �������������!���
��"����#��� (EGAT)  
�� ;��@EEF��=��!'��������">�D@�� ;�� ���,��;�	���$#���">�D 

;��@EEF��=��!'��������">�D@�� (;E!.) ��
��	>;�*��,�	;�� ��'��	���
��?�G$#���">�D>�C	
#������; >	.*#�
�; ���	%���*�	;��
���!	;���"���	���
�;+��@EEF�,'��	���$	����G� ���� 16 ���� H�*�
;�"
��;�"
��#�&����I�?����A $#���">�D �'"?�#�?'��������� 10 '���	���
�; 25 '���	��� +��
��	
��G�
">�C	'���	���
��?�G$#���">�D >��	 >$.*#	I&��,'�	'��	����<�, >$.*#	
���;���J�	'��	���	��	, >$.*#	D��
	?��	��K�'">$.*#	>$���'��	'���	������;'#�, >$.*#	#��'���	K�'">$.*#	
�L�I��K�	'���	�����, >$.*#	
���	M�
�'">$.*#	��;�&'�	'���	����&' >�C	�%	  

�!	��*�
�������	��$#�>$.*#	����A �	��">�D@�� (��	 3.4.1_1) 
�	�%�	$#�;��!'��,'����	@EEF�	��	 ��

���	 �"��;��!'��$#� ;E!. ��;��'��!'��������� 17,703 

>�;"����K +����
��
��	$#�+��@EEF�,'��	��� 2,873 >�;"����K ��.# 16.23% +����

���	,'����	@EEF�

��	��G�@�%
�; ;N�HM������� '�;@	�K �'"	�����	>�� +����*,'����	@EEF���*@�%
�;+��@EEF�,'��	��� ��
��

��	��*'�'�
�;��"��� 30% >�.*#�O ,.D. 2517-2518 >�'.#>,��� 7.6% �	�O ,.D. 2540  

�����%	��� 
��
��	$#�,'����	
�;+��@EEF�,'��	��� 
"?�#	$%��	%#� >�.*#>����;��,'����	@EEF���*
@�%
�;+��@EEF���">I�#.*	 ��� ;E!.;B��%?���
��?�G �	�%�	;��
��;�����,��;�	��� @����*����#	@�;���
;����%��"+��	K
�;���,��;��%�	#.*	 >	.*#�
�;	���>�C	��

��,.�	:�	�	;������������ �'";��,�P	�
��">�D #�;�����	
I�,>D�Q:;�
��

���	 ��:��'���	�+	%���*
"
	��
	�	I�?>;Q����;$��	 +��>R,�"
#������*��	'���	���>
%�,�"���'"'���	������;'#� ;E!.��%?���
��?�G��;>�C	,�>DQ >	.*#�
�;?�#�?'��,.�	
��*��;;��� 50% $#���">�D >�C	>$�>D�Q:;�
��*
��?�G #�;������"��;�
��	��G�#�D��#�&��	>$�'���	�������

#�	��  

�� 	+����;���"���	���
�;>$.*#	 

>	.*#�
�;>$.*#	$#�;E!.>�C	>$.*#	>#	;��"
�?K ���	��	;���"���	���
	��
	�	;��>;Q���	+?��
;���'��"��	 �'";�
;�������A 
��>�C		+�����'�;$#�;��������
��;��	����	>$.*#	�����'��$#� 

;E!. H�*�
"�%#���"
�	��	#�����;'%���;���	�����	��*>;�*��$%#� +��>R,�"#������*�;���'��"��	 >,.*#
��%;���"���	���>;����"+��	K
&�
�� ;'���?.# 	#;
�;
"@�%,'����	@EEF��'%� 	�����*�"���!��	>?�.*#�
;����		������
�����!�	>$%�
&��"���'��"��	 >,.*#��"+��	K���;��>;Q�� 	#;>�	.#@�
�;	��		������

��	����&;�'�#�'�������%��	���>,.*#��"+��	K�	;��>��	>�.# !'�;��		���>?B��'"!'��	�����"��>,.*#;��
#��+I?���+I?  
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�� ;��
��;��:�	$%#�&' 

$%#�&'>;�*��;��
I�,	����	#���>;B�	�������A >��	 �"���	��� ������	����	#��� ������	����"��� 

������	���@�'>$%�#��������	 	��	 ;E!.��;��
��>;B�>�C	�"��:�	$%#�&' (Database) +�����;������"���
	�����* >�'� 24.00 	. $#���;��	 
��	������	����	#��� ������	����"����'"������	���@�'>$%�#���@�%
�;
;��?��	�� +����*$%#�&'�������
"�&;
�������
��	�;��	��G� >,.*#���;����"��'!' ����	��>,.*#��%;��
��
>;B�$%#�&'
�;>$.*#	����A ������:�	#����>����;�	  

Database Structure $#�>$.*#	����A  (��	 3.4.1_2) 
;'���@�%���$�"	�� 
����$%#�&'>;�*��;��������	����	#��� ������	����"��� �'"������	���@�'>$%�

#��� $#�>$.*#	����A $#� ;E!.	��	?�#	$%��
��&��K >	.*#�
�;��;��,�P	���>�C	'����� �������;��
��>;B�$%#
�&'�	>?�.*#�?#�,��>�#�K�"�� Main Frame 
	�����

���	 �"��>�?+	+'��*
��
	>�D (Information 

Technology) @�%>$%����������#������; ;��
��>;B�$%#�&'
���%#����;��>�'�*�	��'��&����>,.*#��%��	

����'"������#;����%��	  

��

���	$%#�&'>;�*��;��
I�,	����	#���>;B�	�������A	��	 
�����>���;�&@�%
�;�"�� Intranet H�*���%
��	I���	 ;E!.�'";��'��,�P	�>$%�
&��"�� Internet ��#@�  

 

�� ;��
��>;B�$%#�&'	���+��;#�#���#��; 

$%#�&'	�����*
��>;B�+��;#�#���#��;��#�&� 3 �	��?.#  

1. ������	����	 (Rainfall) (��	 3.4.1_3) 
2. 	����">�� (Evaporation) (��	 3.4.1_4) 
3. ?����.�	 (Humidity) (��	 3.4.1_5) 

 

�� EGAT's Original Data References  

1. General detail and required output (��	 3.4.1_6) 
2. Map of all dams in Thailand (��	 3.4.1_7) 
3. Structure of database tables (��	 3.4.1_8) 
4. Structure of database tables (add 1) (��	 3.4.1_9) 
5. Humidity sample data  

6. Rainfall sample data  

7. Evapolation sample data  
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�������!��"�������
��

����"���# $����
����� (��	 3.4.1_1) 
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Database Structure 
��

����"���#  (��	 3.4.1_2) 
EGAT's Database is stored in Microsoft Access. There are many tables each of which may 

contain data from more than one dam depending loosely on some criteria such as geographic 

position of dams. However, the database structure can be analysed into 3 tables as shown below.  

1. For Sirikit, Khao Laem, Tha Tung Na, Kang Kra Chan, Kiridharn, Mae Ngat, Ubol Ratana, 

Sirindhorn, Chulaborn, Nam Pung, Huai Kum, Rajjaprabha, Bang Lang and Ban San Ti  

 

Field Type Unit Example 

Date Date/Time - 11/2/98 

Level Float MSL. 243.64 

Storage Float MCM. 8,841.50 

Released Float MCM. 4.4000 

Spilled Float MCM. 0.0000 

Irrigation Float MCM. 0.0000 

Evap_loss Float MCM. 0.6400 

Inflow Float MCM. 10.5000 

Energy Float MWh. ? 

MSL. = meters above Middle Sea Level 

MCM. = Million Cubic Meters 

MWh. = MegaWattHour 

Note that the field Energy has not been updated since 1995 
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2. For Bhumibol and Srinagarind 

 

Field Type Unit Example 

Date Date/Time - 11/2/98 

Level Float MSL. 243.64 

Storage Float MCM. 8,841.50 

Released Float MCM. 4.4000 

Spilled Float MCM. 0.0000 

Irrigation Float MCM. 0.0000 

Evap_loss Float MCM. 0.6400 

Inflow Float MCM. 10.5000 

Energy Float MWh. ? 

Pump Float MCM. 3.1000 

MSL. = meters above Middle Sea Level 

MCM. = Million Cubic Meters 

MWh. = MegaWattHour 
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3. For Pak Mun 

 

Field (eng) Field (thai) Type Unit Example 

Date �/�/� Date/Time - 11/2/98 

Forebay Level �����	
��
����
 Float MSL. 107.86 

Tailrace Level ���������
����
 Float MSL. 94.42 

Released 

��������
��������
����� 

Float MCM. 48.34 

Spilled ������

�����
 Float MCM. 0.0000 

Irrigation 
�������
� �� Float MCM. 0.0000 

Total Released 
����������! Float MCM. 48.34 

Energy ������
 Float MWh. 1.47358 

MSL. = meters above Middle Sea Level 

MCM. = Million Cubic Meters 

MWh. = MegaWattHour 
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��%&�'����*� (Rainfall) (��	 3.4.1_3) 
 (unofficial) 

ROW 1 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

PROVINCE CODE 

STATION CODE 

STATION NAME 

NUMERIC 

NUMERIC 

NUMERIC 

2 

2 

66 

1-2 

3-5 

15-80 

ROW 2 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

PROVINCE CODE 

STATION CODE 

WATER YEAR 

MONTH 

SEQUENCE 

DATA 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

2 

2 

4 

2 

2 

6 

1-2 

3-5 

7-10 

11-12 

13-14 

15-80 
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������
�� (Evaporation) (��	 3.4.1_4) 
Daily RainFall Data Structure 

(unofficial) 

ROW 1 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

PROVINCE CODE 

STATION CODE 

STATION NAME 

NUMERIC 

NUMERIC 

NUMERIC 
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2 

66 

1-2 

3-5 

15-80 

ROW 2 

FILED FIELD NAME TYPE WIDTH COLUMN 
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SEQUENCE 

DATA 
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�+�&,��� (Humidity) (��	 3.4.1_5)  
Daily Humidity Data Structure 

(unofficial) 

ROW 1 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

PROVINCE CODE 

STATION CODE 

STATION NAME 

NUMERIC 

NUMERIC 

NUMERIC 

2 

2 

66 

1-2 

3-5 

15-80 

ROW 2 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

PROVINCE CODE 

STATION CODE 

WATER YEAR 

MONTH 

SEQUENCE 

DATA 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

2 

2 

4 

2 

2 

6 

1-2 

3-5 

7-10 

11-12 

13-14 

15-80 
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General detail and required output (��	 3.4.1_6) 

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

 ;��@EEF��=��!'��������">�D@�� (;E!.) ��
��	>;�*��,�	;�� ��'��	���
��?�G$#���">�D>�C	#������;    
>	.*#�
�; ���	%���*�	;��
���!	;���"���	���
�;+��@EEF�,'��	���$	����G� ���� 16 ���� H�*�;�"
��;�"
��#�&�
���I�?����A $#���">�D �'"?�#�?'��������� 10 '���	���
�; 25 '���	��� +��
��	��G�
">�C	'���	���
��?�G$#�
��">�D >��	 >$.*#	I&��,'�	'��	����<�, >$.*#	
���;���J�	'��	���	��	, >$.*#	D��	?��	��K�'">$.*#	>$���'��	'���	������
;'#�, >$.*#	#��'���	K�'">$.*#	
�L�I��K�	'���	�����, >$.*#	
���	M��'">$.*#	��;�&'�	'���	����&' >�C	�%	 

 �	�%�	$#�;��!'��,'����	@EEF�	��	 ��

���	 �"��;��!'��$#� ;E!. ��;��'��!'��������� 17,703 >�;"
����K +����
��
��	$#�+��@EEF�,'��	��� 2,873 >�;"����K ��.# 16.23%  +����

���	,'����	@EEF�
��	��G�@�%

�; ;N�HM������� '�;@	�K  �'"	�����	>�� +����*,'����	@EEF���*@�%
�;+��@EEF�,'��	��� ��
��
��	��*'�'�
�;
��"��� 30% >�.*#�O ,.D. 2517-2518 >�'.#>,��� 7.6% �	�O ,.D. 2540 

 �����%	��� 
��
��	$#�,'����	
�;+��@EEF�,'��	��� 
"?�#	$%��	%#� >�.*#>����;��,'����	@EEF���*@�%
�;
+��@EEF���">I�#.*	 ��� ;E!.;B��%?���
��?�G �	�%�	;��
��;�����,��;�	��� @����*����#	@�;���;����%
��"+��	K
�;���,��;��%�	#.*	  >	.*#�
�;	���>�C	��

��,.�	:�	�	;������������ �'";��,�P	���">�D    #�;����
�	
I�,>D�Q:;�
��

���	 ��:��'���	�+	%���*
"
	��
	�	I�?>;Q����;$��	   +��>R,�"#������*��	'���	���
>
%�,�"���'"'���	������;'#� ;E!.��%?���
��?�G��;>�C	,�>DQ >	.*#�
�;?�#�?'��,.�	��*��;;��� 50% $#�
��">�D >�C	>$�>D�Q:;�
��*
��?�G #�;������"��;�
��	��G�#�D��#�&��	>$�'���	�������
#�	�� 
 

*,�(������%(��*+�����&
-��* 

 >	.*#�
�;>$.*#	$#�;E!.>�C	>$.*#	>#	;��"
�?K ���	��	;���"���	���
	��
	�	;��>;Q���	+?��;���'
��"��	 �'";�
;�������A 
��>�C		+�����'�;$#�;��������
��;��	����	>$.*#	�����'��$#� ;E!. H�*�
"�%#�
��"
�	��	#�����;'%���;���	�����	��*>;�*��$%#� +��>R,�"#������*�;���'��"��	 >,.*#��%;���"���	���>;��
��"+��	K
&�
�� ;'���?.# 	#;
�;
"@�%,'����	@EEF��'%� 	�����*�"���!��	>?�.*#�;����		������
�����!�	>$%�
&�
�"���'��"��	 >,.*#��"+��	K���;��>;Q�� 	#;>�	.#@�
�;	��		������
��	����&;�'�#�'�������%��	���>,.*#
��"+��	K�	;��>��	>�.# !'�;��		���>?B��'"!'��	�����"��>,.*#;��#��+I?���+I? 
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��
�� 

 $%#�&'>;�*��;��
I�,	����	#���>;B�	�������A >��	 �"���	��� ������	����	#��� ������	����"��� ������
	���@�'>$%�#��������	 	��	 ;E!.��;��
��>;B�>�C	�"��:�	$%#�&' (Database) +�����;������"���	�����* >�'� 
24.00 	. $#���;��	 
��	������	����	#��� ������	����"����'"������	���@�'>$%�#���@�%
�;;��?��	�� +��
��*$%#�&'�������
"�&;
�������
��	�;��	��G� >,.*#���;����"��'!' ����	��>,.*#��%;��
��>;B�$%#�&'
�;>$.*#	����A 
������:�	#����>����;�	 

 ;'���@�%���$�"	�� 
����$%#�&'>;�*��;��������	����	#��� ������	����"��� �'"������	���@�'>$%�#��� 
$#�>$.*#	����A $#� ;E!.	��	?�#	$%��
��&��K >	.*#�
�;��;��,�P	���>�C	'����� �������;��
��>;B�$%#�&'�	
>?�.*#�?#�,��>�#�K�"�� Main Frame 
	�����

���	 �"��>�?+	+'��*
��
	>�D (Information Technology) @�%
>$%����������#������; ;��
��>;B�$%#�&'
���%#����;��>�'�*�	��'��&����>,.*#��%��	
����'"������#;����%
��	 

  ��

���	$%#�&'>;�*��;��
I�,	����	#���>;B�	�������A	��	       
�����>���;�&@�%
�;�"�� Intranet  H�*���%
��	I���	 ;E!.�'";��'��,�P	�>$%�
&��"�� Internet ��#@� 

��0���� Process 

1.��������	
���	
��
�
������
���������� �������������� 

- �������!" Upper Rule Curve  #"� Lower Rule Curve ��#��"��
$�� �� Plot �����&�� 

*
	��� Rule Curve ��+�:��:���������
�
�������:;�<���+� � ;��&>���
$�����#��"���$���

&��@��
#��"�������J
���� 

- �������!"��
�
�������&����X�
>��:�$��������>
Z��[� Unit ����� Z
��� Plot  �\��  

��$���]!�>^"  ��
�
���&����X�
>��:�$��� Unit 7     Z
���J���� :$�  244.8  ���� 

                   ��
�
���&����X�
>��:�$��� Unit 1-6  Z
���J���� :$�  239.8  ���� 

                   ��
�
���&����X�
>��:�$���Z
�  :$�  213  ���� 

- �������!"��
�
���� � ;��&>���
$�����#��"��
$�� ��������������<�� Database ��������  

Plot �����^$������	
���	
   

2.��������	
���	
����Z@"����������
����� �������������� 

- �������!"����Z@"����������	�
$����#��"��
$������#���������J
����!" ��������#<�#<� 

Probability Distribution   

                 *
	����Z@"����������������	                  P>=0.8 

      ����Z@"�������������:����������	     P>=0.6  #"�  P<=0.8 
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     ����Z@"��������������|"��	                 P>=0.4  #"�  P<=0.6 

     ����Z@"�������������:����������      P>=0.2  #"�  P<=0.4 

     ����Z@"����������������                  P<=0.2 

         �������!"���Z
�<�����#<�#<����  P=0.8,0.6,0.4 #"� 0.2  �� Plot �����&�� 

 -       �������!"����Z@"����������	�
$����������������<�� Database �������� Plot �����^$��

����	
���	
 

3.������
�
�����"$����@;�����X}��� 

- �������!"��
�
���� � ;��&>���
$�� ����#�� �.:.-~.:. ��#��"�������������<�� Database�����

��� Plot  �����&������	
���	
��� 

4.��������Z@"���������"$����@;�����X}��� 

- �������!"����Z@"����������	�
$�� ����#�� �.:.-~.:. ��#��"�������������<�� Database ��

������ Plot  ����#�������	
���	
��� 

5.����������
�	�"$����@;�����X}��� 

- �������!"������
�	��	�
$�� ����#�� �.:.-~.:. ��#��"�������������<�� Database �����

��� Plot  ����#�������	
���	
��� 

 

 

���������	�
��
�������������
 

           21 ���
�
� 2541 
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Map of all dams in Thailand (��	 3.4.1_7) 
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Structure of database tables (add 1) (��	 3.4.1_9) 
For All Table    
Field Type Unit Example  

Date Date/Time - 11/2/98  

Level Floating Pt. MSL. 243.64  

Storage Floating Pt. MCM. 8,841.50  

Released Floating Pt. MCM. 4.4000  

Spilled Floating Pt. MCM. 0.0000  

Irrigation Floating Pt. MCM. 0.0000  

Evap_loss Floating Pt. MCM. 0.6400  

Inflow Floating Pt. MCM. 10.5000  

Energy Floating Pt. MWh.    

Pump Floating Pt. MCM. 3.1000  

     

MSL.= Meters above Middle sea Level   

MCM.= Million Cubic Meters    

MWh.= MegaWattHour    

 

     

Pak Mun Dam (PMN)    

���� Field Field Type Unit Example 

�/�/� Date Date/Time   11/2/97 

	
���
��������� Forebay Level Floaing Pt. MSL. 107.86 

	
������������� Tailace Level Floaing Pt. MSL. 94.42 

����	
����������������� Released Floaing Pt. MCM. 48.34 

����!��������� Spilled Floaing Pt. MCM. 0.00 

�����!�	�!"�	 Irrigation Floaing Pt. MCM. 0.00 

����	
���	�# Total Released Floaing Pt. MCM. 48.34 

������� Energy Floaing Pt. MWh. 1.47358 

���������		
����
���
��������������������������������
�����     65 
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3.4.2 ��	�!"����� (RID) 
�� !	#���	
��� ���	%���*
����%@�%��H�*�	���>,.*#;�;>;B���;Q� ?��?�� 
�� �"��� ��.# ����	���>,.*#;��

>;Q�� ;��,'����	 ;��
�M���&�+I? ��.#;��#��
��;��� �'" ����������;���F#�;�	?���>
��
���#�	>;��
�;	���;��;��?�	�?����	���H�*�#�&��	 >$� �'��"��	�%��  

�� �	�����	$#�;���'��"��	 ��*��
��	>;�*��$%#�;��+?��;��S ?.#  

���*'��1���������%(��!��*+�� 
"���	%���*�'�; ?.#  

1. ;���	��'�;>;�TK�������;���%�	#��;����� >,.*#>�C	�	����;����%��	  

2. ���>	�	;��
����

����$%#�&'#��;����� #���	�������� �";#	 ?��I�,	���$#���'��	���M���
�����'"�	>$�+?��;���'��"��	  

3. D�;Q� ��>?��"�K �'",�P	��&����;��
��;��	����%��>�?+	+'��
������� >,.*#����!	;��
��
;��	�����%>���"
�;��
I�,;����%	���$#�+?��;���'��"��	����A  

4. ���>	�	;��
���������:�	;��>;B�������
����$%#�&'���#��;����� #���	�������� ;��
��;��
	��� ;��>;Q���'"#.*	A >,.*#��"+��	K�;�;���'��"��	 �'" >�.*#@�%$%#�&'
��
	>�D>�.*#�	��� 

�'%� 
"
��
��@�
��>;B���* D&	�K
��
	>�D  

��*�2����*&�� H�*� >�C	D&	�K;'��>?�.#$���$%#�&'
��
	>�D�'"��"��'!';��
��>;B�$%#�&' ���
�	%���*
��>;B� �'"�&�'$%#�&'
��
	>�D>�.*#�	��� '��	?#�,��>�#�K  

�� '�;Q�";��
��>;B�$%#�&' ���+�� >��*���*
��	����
�����#� ��*��"
��#�&���*���">�D >;B�$%#�&'	��� ����	������ 

�'"	����	 
�;	��	�	���'">�.#	 
��
��
������*
��	�;��	
��	I&��I�? >,.*#������$%#�&' ;�#	��*
"
��
��
����*
��	;'�� ?.#��*�=��;��������$%#�&'�'"��>?��"�K$%#�&' H�*�
��		��
"���;�����

#�$%#�&'��*@�%�� 

�'%�
��
��@�
��>;B�'�>?�.*#�?#�,��>�#�K ��*�=��
��
	>�D >	.*#�
�;$%#�&'��*@�%��� ��$��	�#	;�����>	�	
;���'��$��	�#	 ����������
��� 
	;�"��*�
��>;B�'�>?�.*#�?#�,��>�#�K �����%��?���'���%�$#�$%#�&' 
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#�?����&;�%#� �'"
?���	��>�.*#�.#$#�$%#�&' ;�#	��*
"	���������� 
�����>�C	�����	��"
����;�O  

�� $%#�&'	�����*�&;
��>;B� 

1. Daily Discharge Data Structure  

2. Daily Gage Height Data Structure  

3. Daily RainFall Data Structure  
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�� $%#�&'	�����*�&;
��>;B� 

1. Daily Discharge Data Structure (��	 3.4.2_1) 
2. Daily Gage Height Data Structure (��	 3.4.2_2) 
3. Daily RainFall Data Structure (��	 3.4.2_3) 

�� $%#�&'
��	����
��� 

1. Station code and information order by Basin (��	 3.4.2_4) 
2. Station code and information order by Province (��	 3.4.2_5) 

�� RID's Original Data References 

1. Rainfall Statistical System Programmer and User Manual, Supot Promnaret, Feb 1990 

(hardcopy)  

2. Stream Gaging/Discharge and Suspended Sediment System Programmer and User 

Manual, Supot Promnaret, March 1990 (hardcopy)  

3. �">���	��"�����'"�!	��*�
�������	��
��	�#��;������'"#���	���������	��">�D@��, 

�;��?� 2539 (hardcopy)  

4. Daily Discharge Data Structure (hardcopy)  

5. Daily Gage Height Data Structure. (hardcopy)  

6. Daily RainFall Data Structure (hardcopy)  

7. List of Stream gaging stations in Thailand up to 1994(hardcopy)  

8. List of Rainfall stations in Thailand Year 1996(hardcopy)  

9. Station Code and station address order by Basin  

10. Station Code and information order by Basin  

11. Station Code and station address order by Province  

12. Station Code and information order by Province  

13. Sample rainfall data of 2 station cover year  

14. Sample Water level of Dam in excel format  
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Daily Dischage Data Structure (��	 3.4.2_1) 
Daily Dischage Data Structure 

 
ROW 2 

FILED 
FIELD 

NAME 
TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

STATION 

CODE 

WATER 

YEAR 

MONTH 

SEQUENCE 

DATA 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

6 

4 

2 

2 

6 

1-2 

7-10 

11-12 

13-14 

15-80 

-99.9 = MISSING DATA 
0 = NO HAVE DATA  
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Daily Gage Height Data Strcture (��	 3.4.2_2) 

Daily Gage Height Data Strcture 

ROW 2 

FILED FIELD NAME WIDTH COLUMN 

1 

2 

3 

4 

STATION CODE 

STREAM 

RIVER 

SYSTEM 

CHARACTER 

CHARACTER 

CHARACTER 

CHARACTER 

6 

22 

22 

22 

1-6 

15-36 

37-58 

59-80 

ROW 3 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

STATION CODE 

WATER YEAR 

ZERO GAGE 

DRAINAGE AREA 

LEFT BANK 

RIGHT BANK 

RIVER BED 

ELEVATION 

BEGIN MONTH 

END MONTH 

ANNUAL MAX DATA 

ANNUAL MAX AT HOURS 

ANNUAL MAX ON MONTH 

ANNUAL MAX ON DATES 

DECIMAL OUTPUT 

CHARACTER 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

CHARACTER 

NUMERIC 

NUMERIC 

6 

4 

10 

10 

6 

6 

6 

6 

2 

2 

6 

5 

3 

2 

1 

1-6 

7-10 

15-24 

25-34 

35-40 

41-46 

47-52 

53-58 

59-60 

61-62 

63-68 

69-73 

75-77 

78-79 

80 

ROW 4 

TYPE 
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FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

7 

8 

STATION CODE 

WATER YEAR 

SCALE AT AXIS 

SCALE AT MAX 

RATING CURVE MAX. 

MAX. SCALE HYDROGRAPH 

MAX. SCALE MASS CURVE 

MAX. LINE HYDROGRAPH 

CHARACTER 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

6 

4 

6 

6 

6 

6 

6 

6 

1-6 

7-10 

15-20 

21-26 

27-32 

33-38 

39-44 

45-50 

ROW 5 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

7 

STATION CODE 

WATER YEAR 

LOG C 

M VALUE 

ZERO FLOW 

UNIT 

DECIMAL SEDIMENT 

CHARACTER 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

6 

4 

14 

13 

13 

1 

1 

1-6 

7-10 

15-28 

29-41 

42-55 

79 

80 

ROW 6 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

STATION CODE 

WATER YEAR 

RATING CURVE 

NUMBER OF RATING 

R1 

R2 

REVISION DATE 

BEGIN DATE R1 

BEGIN MONTH R2 

CHARACTER 

NUMERIC 

CHARACTER 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

6 

4 

14 

2 

2 

2 

6 

2 

2 

1-6 

7-10 

15-28 

29-30 

31-32 

33-34 

35-40 

41-42 

43-44 
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10 

11 

12 

13 

14 

15 

16 

END DATE R1 

END MONTH R2 

BEGIN MONTH R2 

BEGIN MONTH R2 

END DATE R2 

END MONTH R2 

R1...R2 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

2 

2 

2 

2 

2 

2 

2 

45-46 

47-48 

49-50 

51-52 

53-54 

55-56 

57-80 

ROW 7-10 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

STATION CODE 

WATER YEAR 

RATING CURVE DATA 

CHARACTER 

NUMERIC 

NUMERIC 

6 

4 

7 

1-6 

7-10 

15-80 

ROW 11 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

STATION CODE 

WATER YEAR 

MONTH 

SEQUENCE 

DAILY GAGE HEIGHT 

CHARACTER 

NUMERIC 

NUMERIC 

NUMERIC NUMERIC 

6 

4 

2 

2 

6 

1-6 

7-10 

11-Dec 

13-14 

15-80 

-99. 9 = MISSING DATA 
0 = NO HAVE DATA
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Daily Data Rainfall Structure (��	 3.4.2_3) 
Daily Data Rainfall Structure 

 

ROW 1 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

PROVINCE CODE 

STATION CODE 

STATION NAME 

NUMERIC 

NUMERIC 

NUMERIC 

2 

2 

66 

1-2 

3-4 

15-80 

ROW 2 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

PROVINCE CODE 

STATION CODE 

WATER YEAR 

MONTH 

SEQUENCE 

DATA 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

NUMERIC 

2 

2 

4 

2 

2 

6 

1-2 

3-4 

7-10 

11-12 

13-14 

15-80 

-99.9 = MISSING DATA 

0 = NO HAVE DATA 
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Station Information Structure Order by Basin (��	 3.4.2_4) 
Station Information Structure Order by Basin 

 
ROW 1 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

No 

River 

Stream 

Loc. At or Near 

Loc. Amphoe 

Loc. Changwat 

Loc. Approx.LatN.-LongE. 

Map No. 

Code 

DA. SqKm 

Water Level Type of Gage 

Water Level Period 

Rating Operation 

Discharge Data 

 

NUMERIC 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

3 

22 

18 

18 

18 

18 

9 

8 

6 

7 

1 

9 

9 

9 

3-5 

8-29 

28-45 

48-66 

72-89 

91-108 

111-119 

125-132 

135-140 

142-148 

152 

156-164 

168-176 

179-188 

ROW 2 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

7 

8 

Stream (Continue) 

Loc. At or Near (Continue) 

Loc. Amphoe (Continue) 

Loc. Changwat (Continue) 

Loc. Approx.LatN.-LongE. (Continue) 

Water Level Type of Gage (Continue) 

Water Level Period (Continue) 

Rating Operation (Continue) 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

18 

18 

18 

18 

9 

1 

9 

9 

28-45 

48-68 

72-89 

91-108 

111-119 

152 

156-164 

168-176 
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9 Discharge Data (Continue) TEXT 9 179-188 

ROW 3-5 (if need) 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

Water Level Type of Gage (Continue) 

Water Level Period (Continue) 

Rating Operation (Continue) 

Discharge Data (Continue) 

TEXT 

TEXT 

TEXT 

TEXT 

1 

9 

9 

9 

152 

156-164 

168-176 

179-188 
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Station Information Structure Order by Province  (��	 3.4.2_5) 
Station Information Structure Order by Province 

 

ROW 1 

FILED FIELD NAME TYPE WIDTH COLUMN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

STATION CODE 

STATION NAME and ADDRESS 

LATITUDE 

LONGTITUDE 

RAINFALL STANDARD 

RAINFALL AUTO 

EVAPORATION Diff 

W.S.Temp Max 

W.S.Temp Min 

WIND Spd Diff 

Air Temp Max 

Air Temp Min 

Humidity 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

6 

57 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

1-5 

8-63 

65-73 

76-84 

89-97 

101-109 

114-122 

126-134 

136-144 

147-155 

158-166 

168-176 

178-186 
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3.4.3 ��	$������	%���� (TMD) 
�� ��#�1�1*��
������1�� ;��#���	�������� ���	%���*�	;�����
���$%#�&'	���
�;
��	����
��� 18 
��	�

�	 25 '���	����'�;��*���">�D $%#�&'����A
�;
��	����
���
"�&;
��@���%�	�����	��*>;�*��$%#�;��$%#�&'
+����� >,.*#��*
"@�%��%�	�����		��		��>#�@���%��>?��"�K@�%��	�� 	#;
�;	��$%#�&'��*
��>;B�@�%
"�&;
��
�����D&	�K $%#�&'
��	;'��$#�;��#���	���������	'�;Q�">�C	 batch ��;A >�.#	 H�*�
"�%#���%>�'�
���

#��'"	��>$%�@�>;B�:�	 $%#�&'#�;��"��� 1 >�.#	 

�� �5�*������'�
��
��$#�;��#���	������������##;>�C	 3 ��">I�?.#  

1. 
��	����
#�;�D!��,.�	  

2. 
��	�#���	��������#��;  

3. 
��	�#�;�D>;Q��  

H�*����'"��">I�
">;B�$%#�&'��;����;�	 �����;
��	�
"�%#�>;B�$%#�&',.�	:�	$#�
��	�
���
#�;�D!����	 �'"@�%
��>;B�$%#�&'	����	'���	���>
%�,�"���%�� >��	?���"���	���>�C	�%	 

�� �'�	6%���&�7(
��
��
"$��	#�&�;��?���
��?�G$#�
��	�	��	A >��	�������>;B���;��*�+�� ���������; 3 
��*�+�� H�*��.#>�C	����:�	;��
��>;B�$%#�&' 	#;
�;	�������$%#�&'��*
��>;B�>�C	�����	 >��	 #���I&��
&�

��-�*��
��$#���		��	 $%#�&'��*@�%
"	��@�?��	��>�C	$%#�&'>���
����#.*	A >��	 $%#�&'���>�.#	 +��$%#�&'��*

��>;B� >��*���������O 1951 �����*	������%@�%?.#��������O 1981>�C	�%	@� H�*�$%#�&'>;�*��;��#���I&���'"
������	����	�%#	�'�� 30 �O#�&���*;#�I&��#�;�D  

�� Interested Rainfall Database Structure 

1. Rainfall Daily Data Record Description (��	 3.4.3_1) 

2. Rainfall Monthly Data Record Description (��	 3.4.3_2) 

�� TMD's Original Data References 

1. Daily Data Record Description (hardcopy)  

2. Monthly Data Record Description (hardcopy) 
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Rainfall Data Record Description (��	 3.4.3_1) 

Daily Data Record Description 

 

DAILY DATA RECORD DESCRIPTION 

FIELD FIELD NAME  TYPE WIDTH 

1 * ELE_CODE NUMERIC 2 

2 ST_NO (code) NUMERIC 6 

3 YEAR NUMERIC 4 

4 MONTH NUMERIC 2 

5 DAY01 NUMERIC 4 

6 DAY02 NUMERIC 4 

7 DAY03 NUMERIC 4 

8 DAY04 NUMERIC 4 

9 DAY05 NUMERIC 4 

10 DAY06 NUMERIC 4 

11 DAY07 NUMERIC 4 

12 DAY08 NUMERIC 4 

13 DAY09 NUMERIC 4 

14 DAY10 NUMERIC 4 

15 DAY11 NUMERIC 4 
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16 DAY12 NUMERIC 4 

17 DAY13 NUMERIC 4 

18 DAY14 NUMERIC 4 

19 DAY15 NUMERIC 4 

20 DAY16 NUMERIC 4 

21 DAY17 NUMERIC 4 

22 DAY18 NUMERIC 4 

23 DAY19 NUMERIC 4 

24 DAY20 NUMERIC 4 

25 DAY21 NUMERIC 4 

26 DAY22 NUMERIC 4 

27 DAY23 NUMERIC 4 

28 DAY24 NUMERIC 4 

29 DAY25 NUMERIC 4 

30 DAY26 NUMERIC 4 

31 DAY27 NUMERIC 4 

32 DAY28 NUMERIC 4 

33 DAY29 NUMERIC 4 

34 DAY30 NUMERIC 4 

35 DAY31 NUMERIC 4 
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REMARK *  

��ELEMENT CODE FOR DAILY RAINFALL = 81  

��99999 : MISSING VALUE OR NO DATA REPORTED.  

��88888 : TRACE, RAINFALL AMOUNT LESS THAN 0.1 MM.  

��Data Service Section Climatological Division Tel. 399-3031  
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Monthly Data Record Description 

 

MONTHLY DATA RECORD DESCRIPRION 

FIELD FIELD NAME TYPE WIDTH 

1 ELE_CODE NUMERIC 4 

2 ST_NO NUMERIC 6 

3 YEAR NUMERIC 4 

4 MONTH01 NUMERIC 5 

5 MONTH02 NUMERIC 5 

6 MONTH03 NUMERIC 5 

7 MONTH04 NUMERIC 5 

8 MONTH05 NUMERIC 5 

9 MONTH06 NUMERIC 5 

10 MONTH07 NUMERIC 5 

11 MONTH08 NUMERIC 5 

12 MONTH09 NUMERIC 5 

13 MONTH10 NUMERIC 5 

14 MONTH11 NUMERIC 5 

15 MONTH12 NUMERIC 5 

REMARK  
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��99999 MEANS MISSING VALUE OR NO DATA REPORT.  

��88888 MEANS TRACE RAINFALL, RAINFALL AMOUNT IS LESS THAN 0.1 MM.  

��NO DECIMAL POINT FOR RELATIVE HUMIDITY AND MAXIMUM WIND 

SPEED.  

��THE MONTHLY MEAN PRESSURE DATA ARE SET UNDER THE FOLLOWING.  

CONDITIONS :  

��IF THE DATA X IS LESS THAN OR EQUAL 4000, ITS ACTUAL VALUE IS 

X+100000  

��OTHERWISE, ITS ACTUAL VALUE IS X+90000  

��TWO DECIMAL POINTS FOR PRESSURE DATA.  
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Element Code for Other Data Types 

 

ELEMENT CODE 

CODE  DESCRIPTION DECIMAL  MISSING 

VALUE 

11 ATM. PRESSURE OBSERVED AT STATION 

LEVEL (HPA) 

2 4444 

12 ATM. PRESSURE REDUCED TO MEAN SEA 

LEVEL (HPA) 

2 4444 

16 MAXIMUM PRESSURE (HPA) 2 4444 

17 MAXIMUM PRESSURE (HPA) 2 4444 

21 MAXIMUM TEMPERATURE (oC) 1 999 

22 MAXIMUM TEMPERATURE (oC) 1 999 

23 AVERAGE TEMPERATURE FROM 

MAX+MIN/2 

1 999 

24 AIR TEMPERATURE, DRY BULB (oC) 1 999 

25 WET BULB TEMPERATURE (oC) 1 999 

26 DEW POINT TEMPERATURE (oC) 1 999 

27 GRASS MINIMUM TEMPERATURE (oC) 1 999 

31 RELATIVE HUMIDITY (%) - 999 

32 VAPOUR PRESSURE (HPA) 2 9999 

33 MAXIMUM RALATIVE HUMIDITY (%) - 999 
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34 MINIMUM RELATIVE HUMIDITY (%) - 999 

41 VISIBILITY (KM) 1 999 

51 TOTAL CLOUD AMOUNT (DECA) 1 99 

61 WIND DIRECTION (DEGREE) - 999 

62 WIND SPEED (KNOT) - 99 

63 MAXIMUM WIND DIRECTION (DRGREE) - 999 

64 MAXIMUM WIND SPEED (KNOT) - 99 

71 EVAPORATION FROM CLASS A PAN (MM) 1 9999 

81 RAINFALL (MM) 1 9999 

82 MAXIMUM RAINFALL (INTENSITY) (MM) 1 9999 

91 SUNSHINE DURATION (HOUR) 1 9999 

92 SOLAR RADIATION (T,MJ/M*M) 1 999 

101 OCCURENCE OF DEW (1 YES, 0 NO) - 9 

102 OCCURENCE OF FOG (1 YES, 0 NO) - 9 

103 OCCURENCE OF HAZE (1 YES, 0 NO) - 9 

104 OCCURENCE OF MIST (1 YES, 0 NO) - 9 

105 OCCURENCE OF HAIL (1 YES, 0 NO) - 9 

106 OCCURENCE OF LIGHTNING (1 YES, 0 

NO) 

- 9 

107 OCCURENCE OF THUNDERSTORM (1 

YES, 0 NO) 

- 9 
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108 OCCURENCE OF DISTANCE 

THUNDERSTORM (1 YES, 0 NO) 

- 9 

109 OCCURENCE OF SQUALL (1 YES, 0 NO) - 9 

201 OCCURENCE OF CORONA (1 YES, 0 NO) - 9 

202 OCCURENCE OF HALO (1 YES, 0 NO) - 9 

203 OCCURENCE OF MOON HALO (1 YES, 0 

NO) 

- 9 

204 OCCURENCE OF RATNBOW (1 YES, 0 NO) - 9 

303 MAXIMUM WATER TEMPERATURE (OC) 1 999 

304 MAXIMUM WATER TEMPERATURE (OC) 1 999 

 

Source: Data Service Section Climatological Division  
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Rainfall Monthly Data Record Description (��	 3.4.3_2) 

Rainfall Data Record Description  

Daily Data Record Description 

DAILY DATA RECORD DESCRIPTION 

FIELD FIELD NAME  TYPE WIDTH 

1 * ELE_CODE NUMERIC 2 

2 ST_NO (code) NUMERIC 6 

3 YEAR NUMERIC 4 

4 MONTH NUMERIC 2 

5 DAY01 NUMERIC 4 

6 DAY02 NUMERIC 4 

7 DAY03 NUMERIC 4 

8 DAY04 NUMERIC 4 

9 DAY05 NUMERIC 4 

10 DAY06 NUMERIC 4 

11 DAY07 NUMERIC 4 

12 DAY08 NUMERIC 4 

13 DAY09 NUMERIC 4 

14 DAY10 NUMERIC 4 

15 DAY11 NUMERIC 4 
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16 DAY12 NUMERIC 4 

17 DAY13 NUMERIC 4 

18 DAY14 NUMERIC 4 

19 DAY15 NUMERIC 4 

20 DAY16 NUMERIC 4 

21 DAY17 NUMERIC 4 

22 DAY18 NUMERIC 4 

23 DAY19 NUMERIC 4 

24 DAY20 NUMERIC 4 

25 DAY21 NUMERIC 4 

26 DAY22 NUMERIC 4 

27 DAY23 NUMERIC 4 

28 DAY24 NUMERIC 4 

29 DAY25 NUMERIC 4 

30 DAY26 NUMERIC 4 

31 DAY27 NUMERIC 4 

32 DAY28 NUMERIC 4 

33 DAY29 NUMERIC 4 

34 DAY30 NUMERIC 4 

35 DAY31 NUMERIC 4 
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REMARK *  

��ELEMENT CODE FOR DAILY RAINFALL = 81  

��99999 : MISSING VALUE OR NO DATA REPORTED.  

��88888 : TRACE, RAINFALL AMOUNT LESS THAN 0.1 MM.  

��Data Service Section Climatological Division Tel. 399-3031  
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Monthly Data Record Description 

 

MONTHLY DATA RECORD DESCRIPRION 

FIELD FIELD NAME TYPE WIDTH 

1 ELE_CODE NUMERIC 4 

2 ST_NO NUMERIC 6 

3 YEAR NUMERIC 4 

4 MONTH01 NUMERIC 5 

5 MONTH02 NUMERIC 5 

6 MONTH03 NUMERIC 5 

7 MONTH04 NUMERIC 5 

8 MONTH05 NUMERIC 5 

9 MONTH06 NUMERIC 5 

10 MONTH07 NUMERIC 5 

11 MONTH08 NUMERIC 5 

12 MONTH09 NUMERIC 5 

13 MONTH10 NUMERIC 5 

14 MONTH11 NUMERIC 5 

15 MONTH12 NUMERIC 5 

REMARK  

��99999 MEANS MISSING VALUE OR NO DATA REPORT.  
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��88888 MEANS TRACE RAINFALL, RAINFALL AMOUNT IS LESS THAN 0.1 MM.  

��NO DECIMAL POINT FOR RELATIVE HUMIDITY AND MAXIMUM WIND SPEED.  

��THE MONTHLY MEAN PRESSURE DATA ARE SET UNDER THE FOLLOWING.  

CONDITIONS :  

��IF THE DATA X IS LESS THAN OR EQUAL 4000, ITS ACTUAL VALUE IS X+100000  

��OTHERWISE, ITS ACTUAL VALUE IS X+90000  

��TWO DECIMAL POINTS FOR PRESSURE DATA.  
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Element Code for Other Data Types 

 

ELEMENT CODE 

CODE  DESCRIPTION DECIMAL  MISSING VALUE 

11 ATM. PRESSURE OBSERVED AT STATION 

LEVEL (HPA) 

2 4444 

12 ATM. PRESSURE REDUCED TO MEAN SEA 

LEVEL (HPA) 

2 4444 

16 MAXIMUM PRESSURE (HPA) 2 4444 

17 MAXIMUM PRESSURE (HPA) 2 4444 

21 MAXIMUM TEMPERATURE (oC) 1 999 

22 MAXIMUM TEMPERATURE (oC) 1 999 

23 AVERAGE TEMPERATURE FROM MAX+MIN/2 1 999 

24 AIR TEMPERATURE, DRY BULB (oC) 1 999 

25 WET BULB TEMPERATURE (oC) 1 999 

26 DEW POINT TEMPERATURE (oC) 1 999 

27 GRASS MINIMUM TEMPERATURE (oC) 1 999 

31 RELATIVE HUMIDITY (%) - 999 

32 VAPOUR PRESSURE (HPA) 2 9999 

33 MAXIMUM RALATIVE HUMIDITY (%) - 999 

34 MINIMUM RELATIVE HUMIDITY (%) - 999 
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41 VISIBILITY (KM) 1 999 

51 TOTAL CLOUD AMOUNT (DECA) 1 99 

61 WIND DIRECTION (DEGREE) - 999 

62 WIND SPEED (KNOT) - 99 

63 MAXIMUM WIND DIRECTION (DRGREE) - 999 

64 MAXIMUM WIND SPEED (KNOT) - 99 

71 EVAPORATION FROM CLASS A PAN (MM) 1 9999 

81 RAINFALL (MM) 1 9999 

82 MAXIMUM RAINFALL (INTENSITY) (MM) 1 9999 

91 SUNSHINE DURATION (HOUR) 1 9999 

92 SOLAR RADIATION (T,MJ/M*M) 1 999 

101 OCCURENCE OF DEW (1 YES, 0 NO) - 9 

102 OCCURENCE OF FOG (1 YES, 0 NO) - 9 

103 OCCURENCE OF HAZE (1 YES, 0 NO) - 9 

104 OCCURENCE OF MIST (1 YES, 0 NO) - 9 

105 OCCURENCE OF HAIL (1 YES, 0 NO) - 9 

106 OCCURENCE OF LIGHTNING (1 YES, 0 NO) - 9 

107 OCCURENCE OF THUNDERSTORM (1 YES, 0 

NO) 

- 9 

108 OCCURENCE OF DISTANCE THUNDERSTORM 

(1 YES, 0 NO) 

- 9 
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109 OCCURENCE OF SQUALL (1 YES, 0 NO) - 9 

201 OCCURENCE OF CORONA (1 YES, 0 NO) - 9 

202 OCCURENCE OF HALO (1 YES, 0 NO) - 9 

203 OCCURENCE OF MOON HALO (1 YES, 0 NO) - 9 

204 OCCURENCE OF RATNBOW (1 YES, 0 NO) - 9 

303 MAXIMUM WATER TEMPERATURE (OC) 1 999 

304 MAXIMUM WATER TEMPERATURE (OC) 1 999 

 

Source: Data Service Section Climatological Division  
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�(BMA) 
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1. ���

#� �'"������$%#�&'����A ��*>�C	��"+��	K��#;�� �F#�;�		�������
�;
��	�>?�.#$��� 

>��	 �"���	����	?'#� ������	����	 ?��I�,	��� >�C	�%	  

2. ;�"��	;���	;��	��$%#�&'����A >,.*#	������";#�;�����
�	�
�	;��##;	+�����'"�!	
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3. ��������;Q��"�������#
.*#
�� �'";��;�������#�?��
�*���%
��	�����A >,.*#��%�	;���F#�;�	
	�������  

�� >#;
����";#� 

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  
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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)  
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11. ;��D�;Q� 
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��$%#�&'����A��*���
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@�%@����D&	�K���$��� H�*�#�&���*D�'����;��;���>�,���	?� $%#�&'H�*�
��	�>�'��	�����;�����
���@�%�;� $%#
�&'�"���	��� �'"$%#�&'�"���	����	 	#;
�;	���'%�
"�����
��	���*
"��>?�.*#����
���?��I�,	��� 
������

��	���*��>?�.*#�
&�	����������@�% ;B
"��$%#�&';�������	$#���V�
��;'��@����
��	����$����%��  

�� 
��	�>?�.#$�������##;@�%>�C	 3 ��">I�@�%�;� 
1. 
��	�����"���	���-	����	 ��.# Hydro Station (HS)  

2. 
��	���*>�C	��"�&�"���	��� (���.) ��.# Water Gate (WG)  

3. 
��	�
&�	��� ��.# Pumping Station (PS)  

�� 
��	�
&�	���������	���>
%�,�"�� 

;���>�,���	?���
��	�
&�	�������	�������	���>
%�,�"��������U�,�"	?�
��	�	 22 
��	� �'"

��	�
&�	�����*#�&������U�M	���� 
��	�	 20 
��	� 

�� 
��	�
&�	�������	�?'#�����">'  

"#�
$"%�
�����!&
�'�������">'	��#�&��	?����&�'$#�;���'��"��	 ��#�&�
��	�	 6 
��	�  
�� $%#�&'��*���
��	�;��	�"���	��� ;���>�,���	?� ���;��
��>;B���#�&� 4 ��">I� @�%�;� 

1. $%#�&'�"���	����	 (Rainfall data) +������##;>�C	  

o $%#�&'�"���	����	�����	 (daily rainfall data)  

o $%#�&'�"���	����	���>�.#	 (monthly rainfall data)  

o $%#�&'�"���	����	����O (annual rainfall data)  

2. ���#'�	
������� (Water level data) (��)�$���!��*�  

o ���#'�	
�������	����� (daily water level data)  

o ���#'�	
�������	������� (monthly water level data)  

o $%#�&'�"���	�������O (annual water level data)  

3. ���#'�&%+,������ (Water quality data) (��)�$���!��*�  

o ���#'�&%+,������	����� (daily water quality data)  

o ���#'�&%+,������	������� (monthly water quality data)  

o $%#�&'?��I�,	�������O (annual water quality data)  
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4. ���#'�!�	����������-.# (Pump runtime data) (��)�$���!��*�  

o ���#'�!�	����������-.#	����� (daily data)  

o $%#�&';�������	$#���V����>�.#	 (monthly data)  

o $%#�&';�������	$#���V�����O (annual data)  

�� ����>���:  
1. $%#�&'$#���	��

���	
"�&;
��>;B�>$%�@��	
��	$#�$%#�&'�����	 �>�'�>��*��?.	$#���		��	 

�	�"�������	��*>;B�$%#�&' $%#�&'
"�&;
��>;B�@�%�	�EF�$%#�&'��*�?��� (Temporary data file)  

2. $%#�&'����O���#�&��"�����;��,�P	� R	��	$%#�&'��*��#�&�#�
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3.4.6 Massachusetts Institute of Technology (MIT) 

�� Data collection  

1.  Proposed data collection standard (draft) Kevin Amaratunga (��	 3.4.6_1) 
2.  Resources for the Management of Water Data Kevin Amaratunga (��	 3.4.6_2) 
3.  Proposed data collection standard(draft#3)  Lui  (��	 3.4.6_3) 

�� Data for water resources  

4.  GIS data for water resources Lui (��	 3.4.6_4) 

�� Data Standard  

5.  Spatial Data Transfer Standard Lui (��	 3.4.6_4) 

6.  Senior Management Overview for SDTS Lui  (��	 3.4.6_5) 

�� GIS software  

7.  Spatial data format in ArcView Lui  

8.  General Information on GRASS Lui  (��	 3.4.6_6) 

9.  Resources on GRASS  Lui   

10.  General Information on Postgre SQL Lui  (��	 3.4.6_7) 

11.  Resources on Postgre SQL Lui  (��	 3.4.6_8) 
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Proposed data collection standard (draft) Kevin Amaratunga (��	 3.4.6_1)   

Thailand-MIT Water Project - Proposed Data Collection Standard (Draft) 

This document is a working copy of the proposed data acquisition formats for the Thai-MIT 

water project.  These formats are being developed by a process of joint discussion between the 

project participants at MIT and in Thailand.  Where appropriate, the data formats should comply with 

accepted standards for data interchange.  In some instances, however, it may be necessary to 

acquire raw data in one format and then postprocess the data in order to convert it to a standard form.  

   

Metadata format 

The following metadata should be provided for each data set.  

   

Metadata 

Metadata type Data format Reference documentation 

General reference information Unformatted ascii text  

Data quality: consistency report   

                   completeness report 
Unformatted ascii text  

Spatial reference information Bounds: left, top, right, bottom (m)  

  

Data sets 

Raster data 

Data type Data format Reference documentation 

Areal photographs (24-bit color) TIFF  

Areal photographs (8-bit greyscale) TIFF  

Computer graphics (256 colors or less) GIF  

 

   

Vector data 

Data type Data format Reference documentation 
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Digital elevation data Elevation (m), Location coordinates (m, m)  

     

Hydrometeorological data 

Data type Data format 
Reference 

documentation 

Measurement stations Station number, Location coordinates (m, m)  

Rainfall time series Station number, Rainfall (cm), Time (YYYY:MM:DD:HH:MM)  

Groundwater discharge Station number, Discharge (m^3/s), Time (YYYY:MM:DD:HH:MM)  

Subsurface runoff Station number, Discharge (m^3/s), Time (YYYY:MM:DD:HH:MM)  

Flood stage Station number, Stage (m), Time (YYYY:MM:DD:HH:MM)  

Temperature Station number, Temperature (oC), Time (YYYY:MM:DD:HH:MM)  

Humidity 
Station number, Relative humidity (%), Time 

(YYYY:MM:DD:HH:MM) 
 

Dew point Station number, Dew point (oC), Time (YYYY:MM:DD:HH:MM)  

Soil moisture Station number, Soil moisture (%), Time (YYYY:MM:DD:HH:MM)  

Cloud cover (What is the appropriate unit?)  

Drought index (What is the appropriate unit?)  

   

Hydro-electric data 

Data type Data format 
Reference 

documentation 

Power generation Power (MW), Time (YYYY:MM:DD:HH:MM)  
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Resources for the Management of Water Data Kevin Amaratunga (��	 3.4.6_2) 

Resources for the Management of Water Data 

Standards and Publications 

�� SHEF - Standard Hydrometeorological Exchange Format.  This is a standard 

produced by the US National Weather Service for the purpose of real-time data 

sharing between agencies.  It is designed for both computer and visual 

readability, and for compatibility with anticipated receiving databases.  SHEF 

includes all the key elements for the identification of data, including station 

identifiers, parameter descriptors, time encoding conventions, unit and scale 

conventions, and comment fields.  SHEF is not designed for the exchange of 

historical archives.  

�� USGS Circular 1123 - This is a publication outlining the stream-gaging program of 

the US Geological Survey.  Circular 1123 describes the data collection process for 

streamflow data, including techniques for the measurement of stage and 

discharge, and the real-time dissemination of provisional stage and discharge 

information using automated telemetry.  

�� National Handbook of Recommended Methods for Water Data Acquisition, 

Chapter 11 - This document provide standards and guidance on the 

measurement, estimation, collection, compilation, and analysis of water-use 

data.  Water-use categories that are covered are public water supply, domestic, 

commercial, industrial, mining, irrigation, livestock and animal specialties, 

thermoelectric power and hydroelectric power.  

�� SDTS (Spatial Data Transfer Standard) - This standard was developed under the 

leadership of the US Geological Survey for the purpose of promoting and 

facilitating the transfer of spatial data between dissimilar computer systems with 

minimal information loss.  The standard embraces the philosophy of self-contained 

transfers i.e. spatial data, attributes, georeferencing, data quality report, data 
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dictionary, and other supporting metadata are all included in the transfer.  The 

standard provides support for both vector and raster data.  

�� National Mapping Program (NMP) Geospatial Standards - These include 

standards for digital geospatial data, such as DLG (Digital Line Graphs), DEM 

(Digital Elevation Models), DOQ (Digital Orthophoto Quadrangles), and DRG 

(Digital Raster Graphics), as well as standards for printed maps.  

�� ISO/TC 211 - ISO Technical Committee 211 is currently developing a structured 

set of standards for acquiring, managing, analyzing, accessing, presenting and 

transferring geographic information in digital/electronic form between different 

users, systems, and locations.  

Organizations Concerned With Water Resource Management 

WorldWide  

�� WMO (World Meteorological Organization).  

United States  

�� USGS (United States Geological Survey).  The USGS is home to the EROS Data 

Center and the SDTS (Spatial Data Transfer Standard) information site.  

�� NOAA (National Oceanic and Atmospheric Administration).  Child organizations of 

the NOAA include the NWS (National Weather Service), NESDIS (National 

Environmental Satellite, Data and Information Service) and the OAR (Office of 

Oceanic and Atmospheric Research).  

�� USBR (United States Bureau of Reclamation).  

�� EPA (United States Environmental Protection Agency).  

�� FGDC (Federal Geographic Data Committee).  The FGDC coordinates the 

development of the NSDI (National Spatial Data Infrastructure), and is responsible 

for the development of standards for the exchange of geospatial data.  

�� Open GIS Consortium.  
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Real-Time Water Data 

United States  

�� Hydrologic Information Center at the National Weather Service.  

�� Real-time water data from the US Geological Survey.  

�� Interactive Weather Information Network at the US National Weather service.  

Historical Water Data 

United States  

�� NWIS-W (National Water Information System).  This is a database of historical 

streamflow data from the US Geological Survey.  

Software 

Source Software 

USGS 

MMS Modular Modeling System  (PRMS, TOPMODEL)   

Weasel The GIS Weasel  (PRMS and TOPMODEL interface)  

HSPF Hydrological Simulation Program--Fortran   

PRMS Precipitation-Runoff Modeling System  

SDTS++ - C++ toolkit for SDTS files  

Other software from USGS 

University of Lancaster   

Hydrology &Fluid Dyanica Group 
TOPMODEL rainfall-runoff model 
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Proposed data collection standard(draft#3)  Lui  (�	� 3.4.6_3) 

 Thailand-MIT Water Project - Proposed Data Collection Standard (Draft) 

This document is a working copy of the proposed data acquisition formats for the Thai-

MIT water project.  These formats are being developed by a process of joint discussion 

between the project participants at MIT and in Thailand.  Where appropriate, the data 

formats should comply with accepted standards for data interchange.  In some instances, 

however, it may be necessary to acquire raw data in one format and then postprocess the 

data in order to convert it to a standard form.  

   

Metadata format 

The following metadata should be provided for each data set.  

Metadata 

Metadata type Data format Reference documentation 

General reference information Unformatted ascii text  

Data quality: consistency report   

                   completeness report 
Unformatted ascii text  

Spatial reference information Bounds: left, top, right, bottom (m)  

  Data sets 

Raster data 

Data type Data format Reference documentation 

Areal photographs (24-bit color) TIFF, GeoTIFF, DOQ 

Areal photographs (8-bit greyscale) TIFF, GeoTIFF, DOQ 

1. TIFF format support &development  

2. GeoTIFF FAQ  

3. Standards for Digital 

Orthophotos(DOQ) 

Computer graphics (256 colors or less) GIF  

 

 

Vector data 
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Data type Data format Reference documentation 

Digital elevation data Elevation (m), Location coordinates (m, m) 
Standard for Digital Elevation 

Models 

   

Hydrometeorological data 

Data type Data format Reference documentation 

Measurement stations Station number, Location coordinates (m, m) Overview of stream-gaging program 

Rainfall time series 
Station number, Rainfall (cm), Time 

(YYYY:MM:DD:HH:MM) 

1. Reduction & Use of 10 minute 

precipitation observation  

2. Long Duration Recorded 

Precipitation Data Processing 

System  

3. System for digitizing chart 

recorded rainfall data 

Groundwater 

discharge 

Station number, Discharge (m^3/s), Time 

(YYYY:MM:DD:HH:MM) 

1. Computation of discharge by 

slope-area method  

2. Measuring discharge 

Flood stage 
Station number, Stage (m), Time 

(YYYY:MM:DD:HH:MM) 

1. System for digitizing analogue 

recorded water-stages   

2. Digitizing and computer storage of 

water levels in tidal areas  

3. System for digitizing hydrological 

recorder charts  

4. Measuring stage 

Temperature 
Station number, Temperature (oC), Time 

(YYYY:MM:DD:HH:MM) 
  

Humidity 
Station number, Relative humidity (%), Time 

(YYYY:MM:DD:HH:MM) 

 Calculation of various indicators of 

air humidity 
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Dew point 
Station number, Dew point (oC), Time 

(YYYY:MM:DD:HH:MM) 
 

Soil moisture 
Station number, Soil moisture (%), Time 

(YYYY:MM:DD:HH:MM) 

 Soil water information processing 

system 

Cloud cover (What is the appropriate unit?)  

Drought index (What is the appropriate unit?)  

National Handbook of Recommended Methods for Water Data Acquisition  

 

Hydro-electric data 

Data type Data format Reference documentation 

Power generation Power (MW), Time (YYYY:MM:DD:HH:MM) Hydroelectric Power Generation 
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GIS data for water resources Lui (��	 3.4.6_4) 

USGS List of Spatial Data Sets for Water 

Name  Description  

ag_chem 
Estimates of agricultural-chemical use in counties in the conterminous United States as 

reported in the 1987 Census of Agriculture 

ag_crop1 
Estimates of agricultural cropping-practices in counties in the conterminous United States 

as reported in the 1987 Census of Agriculture 

ag_crop2 
Estimates of agricultural cropping-practices in counties in the conterminous United States 

as reported in the 1987 Census of Agriculture 

ag_expn 
Estimates of agricultural expenses in counties in the conterminous United States as 

reported in the 1987 Census of Agriculture 

ag_land 
Estimates of land in agricultural production in counties in the conterminous United States 

as reported in the 1987 Census of Agriculture 

ag_stock 
Estimates of livestock holdings in counties in the conterminous United States as reported in 

the 1987 Census of Agriculture 

aquifers_us Principal aquifers of the 48 contiguous United States 

benchmark Locations of NASQAN benchmark stations 

cd104 Districts for 104th Congress 

climate_div Climate Divisions 

county100 1:100,000-scale Counties of the United States 

county2m 1:2,000,000-scale Counties of the United States 

ecoregion Aquatic ecoregions of the conterminous United States 

gwrisk Risk of nitrate contamination in groundwaters of the United States -- A national perspective 

hcdn 
Hydro-Climatic Data Network (HCDN) -- A USGS Streamflow Data Set for the U.S. for the 

Study of Climate Fluctuations 

herbicide1 
Estimates of herbicide use for the 20 most-used herbicides in the conterminous United 

States 
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herbicide2 
Estimates of herbicide use for the twenty-first through the fortieth most-used herbicides in 

the conterminous United States 

herbicide3 
Estimates of herbicide use for the forty-first through the sixtieth most-used herbicides in the 

conterminous United States 

herbicide4 
Estimates of herbicide use for the sixty-first through the eightieth most-use herbicides in the 

conterminous United States 

herbicide5 
estimates of herbicide use for the eighty-first through the ninety-sixth most-used herbicides 

in the conterminous United States 

huc250k 1:250,000-scale Hydrologic Units of the United States 

huc2m 1:2,000,000-scale Hydrologic Units of the United States 

landfill Map of landfill locations, 1986 

landuse Major land uses in the United States 

manure 
County-based estimates of nitrogen and phosphorus content of animal manure in the 

United States for 1982, 1987, and 1992. 

mex_stateboundaries Digital map of the state (political) boundaries of Mexico 

mlra Major Land Resource Areas (MLRA) 

muid STATSGO soil characteristics for the conterminous United States 

nasqan Stations in the USGS's National Stream Quality Accounting Network (NASQAN) 

nawqa Digital map file of National Water-Quality Assessment Study Units 

nit85 Estimates of nitrogen-fertilizer sales for the conterminous United States in 1985 

nit86 Estimates of nitrogen-fertilizer sales for the conterminous United States in 1986 

nit87 Estimates of nitrogen-fertilizer sales for the conterminous United States in 1987 

nit88 Estimates of nitrogen-fertilizer sales for the conterminous United States in 1988 

nit89 Estimates of nitrogen-fertilizer sales for the conterminous United States in 1989 

nit90 Estimates of nitrogen-fertilizer sales for the conterminous United States in 1990 

nit91 Estimates of nitrogen-fertilizer sales for the conterminous United States in 1991 

ofr96-443_aqbound Digital data sets that describe aquifer characteristics of the Antlers aquifer in southeastern 
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Oklahoma 

ofr96-443_cond 
Digital data sets that describe aquifer characteristics of the Antlers aquifer in southeastern 

Oklahoma 

ofr96-443_recharg 
Digital data sets that describe aquifer characteristics of the Antlers aquifer in southeastern 

Oklahoma 

ofr96-443_wlelev 
Digital data sets that describe aquifer characteristics of the Antlers aquifer in southeastern 

Oklahoma 

ofr96-444_aqbound 
Digital data sets that describe aquifer characteristics of the Vamoosa-Ada aquifer in east-

central Oklahoma 

ofr96-444_cond 
Digital data sets that describe aquifer characteristics of the Vamoosa-Ada aquifer in east-

central Oklahoma 

ofr96-444_recharg 
Digital data sets that describe aquifer characteristics of the Vamoosa-Ada aquifer in east-

central Oklahoma 

ofr96-444_wlelev 
Digital data sets that describe aquifer characteristics of the Vamoosa-Ada aquifer in east-

central Oklahoma 

ofr96-445_aqbound 
Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the Cimarron River from Freedom to Guthrie in northwestern Oklahoma 

ofr96-445_cond 
Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the Cimarron River from Freedom to Guthrie in northwestern Oklahoma 

ofr96-445_recharg 
Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the Cimarron River from Freedom to Guthrie in northwestern Oklahoma 

ofr96-445_wlelev 
Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the Cimarron River from Freedom to Guthrie in northwestern Oklahoma 

ofr96-446_aqbound 

Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the Beaver-North Canadian River from the panhandle to Canton Lake in northwestern 

Oklahoma 

ofr96-446_cond 

Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the Beaver-North Canadian River from the panhandle to Canton Lake in northwestern 

Oklahoma 

ofr96-446_recharg 
Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the Beaver-North Canadian River from the panhandle to Canton Lake in northwestern 
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Oklahoma 

ofr96-446_wlelev 

Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the Beaver-North Canadian River from the panhandle to Canton Lake in northwestern 

Oklahoma 

ofr96-447_aqbound 
Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the North Canadian River from Canton Lake to Lake Overholser in central Oklahoma 

ofr96-447_cond 
Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the North Canadian River from Canton Lake to Lake Overholser in central Oklahoma 

ofr96-447_recharg 
Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the North Canadian River from Canton Lake to Lake Overholser in central Oklahoma 

ofr96-447_wlelev 
Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the North Canadian River from Canton Lake to Lake Overholser in central Oklahoma 

ofr96-448_aqbound 

Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the North Canadian River from Oklahoma City to Eufaula Lake in east-central 

Oklahoma 

ofr96-448_cond 

Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the North Canadian River from Oklahoma City to Eufaula Lake in east-central 

Oklahoma 

ofr96-448_recharg 

Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the North Canadian River from Oklahoma City to Eufaula Lake in east-central 

Oklahoma 

ofr96-448_wlelev 

Digital data sets that describe aquifer characteristics of the alluvial and terrace deposits 

along the North Canadian River from Oklahoma City to Eufaula Lake in east-central 

Oklahoma 

ofr96-449_aqbound 
Digital data sets that describe aquifer characteristics of the Elk City aquifer in western 

Oklahoma 

ofr96-449_cond 
Digital data sets that describe aquifer characteristics of the Elk City aquifer in western 

Oklahoma 

ofr96-449_recharg 
Digital data sets that describe aquifer characteristics of the Elk City aquifer in western 

Oklahoma 

ofr96-449_wlelev Digital data sets that describe aquifer characteristics of the Elk City aquifer in western 
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Oklahoma 

ofr96-450_aqbound 
Digital data sets that describe aquifer characteristics of the Enid isolated terrace aquifer in 

northwestern Oklahoma 

ofr96-450_cond 
Digital data sets that describe aquifer characteristics of the Enid isolated terrace aquifer in 

northwestern Oklahoma 

ofr96-450_recharg 
Digital data sets that describe aquifer characteristics of the Enid isolated terrace aquifer in 

northwestern Oklahoma 

ofr96-450_wlelev 
Digital data sets that describe aquifer characteristics of the Enid isolated terrace aquifer in 

northwestern Oklahoma 

ofr96-451_aqbound 
Digital data sets that describe aquifer characteristics of the High Plains aquifer in western 

Oklahoma 

ofr96-451_cond 
Digital data sets that describe aquifer characteristics of the High Plains aquifer in western 

Oklahoma 

ofr96-451_recharg 
Digital data sets that describe aquifer characteristics of the High Plains aquifer in western 

Oklahoma 

ofr96-451_wlelev 
Digital data sets that describe aquifer characteristics of the High Plains aquifer in western 

Oklahoma 

ofr96-452_aqbound 
Digital data sets that describe aquifer characteristics of the Tillman terrace and alluvial 

aquifer in southwestern Oklahoma 

ofr96-452_cond 
Digital data sets that describe aquifer characteristics of the Tillman terrace and alluvial 

aquifer in southwestern Oklahoma 

ofr96-452_recharg 
Digital data sets that describe aquifer characteristics of the Tillman terrace and alluvial 

aquifer in southwestern Oklahoma 

ofr96-452_wlelev 
Digital data sets that describe aquifer characteristics of the Tillman terrace and alluvial 

aquifer in southwestern Oklahoma 

ofr96-453_aqbound 
Digital data sets that describe aquifer characteristics of the Rush Springs aquifer in 

western Oklahoma 

ofr96-453_cond 
Digital data sets that describe aquifer characteristics of the Rush Springs aquifer in 

western Oklahoma 

ofr96-453_recharg Digital data sets that describe aquifer characteristics of the Rush Springs aquifer in 
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western Oklahoma 

ofr96-453_wlelev 
Digital data sets that describe aquifer characteristics of the Rush Springs aquifer in 

western Oklahoma 

ofr96-454_aqbound 
Digital data sets that describe aquifer characteristics of the Central Oklahoma aquifer in 

central Oklahoma 

ofr96-454_cond 
Digital data sets that describe aquifer characteristics of the Central Oklahoma aquifer in 

central Oklahoma 

ofr96-454_recharg 
Digital data sets that describe aquifer characteristics of the Central Oklahoma aquifer in 

central Oklahoma 

ofr96-454_wlelev 
Digital data sets that describe aquifer characteristics of the Central Oklahoma aquifer in 

central Oklahoma 

ofr97-574_maprecip Grid of mean annual precipitation for Oklahoma, 1961-1990 base period. 

ofr97-574_skew Generalized peak skew coefficients for Oklahoma, 1961-1990 base period. 

ofr98-393 
Digital Map Of Base of Aquifer for High Plains Aquifer in parts of Colorado, Kansas, 

Nebraska, New Mexico, Oklahoma, South Dakota, Texas, and Wyoming 

ofr98-414 
Digital map of specific yield for High Plains aquifer in parts of Colorado, Kansas, Nebraska, 

New Mexico, Oklahoma, South Dakota, Texas, and Wyoming 

physio Physiographic divisions of the conterminous U. S. 

places City locations for all places in the TIGER files 

reservoir Summary of selected characteristics of large reservoirs 

runoff Average annual runoff in the United States, 1951-80 

sfbc WATSTORE Stream Flow Basin Characteristics File 

states2m 1:2,000,000-scale state boundaries of the conterminous United States 

stream 1:2,000,000-scale Digital Line Graph files of streams 

uspop80 1980 point population coverage for the Conterminous United States 

uspop90 1990 point population coverage for the Conterminous United States 

ussoils State Soil Geographic (STATSGO) Data Base for the Conterminous United States 
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Spatial Data Transfer Standard Lui (�	� 3.4.6_4) 

SPATIAL DATA TRANSFER STANDARD 

The U.S. Geological Survey, has taken the lead in converting its digital cartographic data 

holdings to SDTS format.  

To promote SDTS as a GIS standard, the USGS is making SDTS data available FREE 

on the Internet for a limited time. By offering the data free, the USGS hopes to create 

a demand for the data and software to read it. This will make it profitable for 

commercial software developers to write viewers and decoders for using the data. 

What is SDTS? 

The Spatial Data Transfer Standard, or SDTS, is a robust way of transferring 

earth-referenced spatial data between dissimilar computer systems with the potential 

for no information loss. It is a transfer standard that embraces the philosophy of 

self-contained transfers, i.e. spatial data, attribute, georeferencing, data quality 

report, data dictionary, and other supporting metadata all included in the transfer.  

Purpose of SDTS 

The purpose of the SDTS is to promote and facilitate the transfer of digital spatial 

data between dissimilar computer systems, while preserving information meaning 

and minimizing the need for information external to the transfer. Implementation of 

SDTS i s of significant interest to users and producers of digital spatial data because 

of the potential for increased access to and sharing of spatial data, the reduction of 

information loss in data exchange, the elimination of the duplication of data acquisiti 

on, and the increase in the quality and integrity of spatial data. SDTS is neutral, 

modular, growth-oriented, extensible, and flexible - all characteristics of an "open 

systems" standard.  

The SDTS provides a solution to the problem of spatial data transfer from the 

conceptual level to the details of physical file encoding. Transfer of spatial data 

involves modeling spatial data concepts, data structures, and logical and physical file 

stru ctures. To be useful, the data to be transferred must also be meaningful in terms 
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of data content and data quality. SDTS addresses all of these aspects for both vector 

and raster data structures. 

Future of SDTS 

Effective July 1, 1996, the U.S. Geological Survey discontinued 

providing the Digital Line Graph (DLG-S) data in the Standard format. The 

Digital Line Graph (DLG-O) data in the Optional (Native) format will continue to 

be available. The newer Spatial Data Transfer Standard (SDTS) format 

availability will continue to increase as data are converted and/or produced in 

this format. 

 

Referenced documents: 

What is SDTS? http://mcmcweb.er.usgs.gov/sdts/whatsdts.html 

SDTS Homepage: http://mcmcweb.er.usgs.gov/sdts/ 

Further information: 

SDTS Frequently-asked Questions (FAQ): http://mcmcweb.er.usgs.gov/sdts/sdtsfaq.html 

SDTS Standard: http://mcmcweb.er.usgs.gov/sdts/standard.html  
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General Information on GRASS Lui  (��	 3.4.6_6) 

GRASS  

(Geographic Resources Analysis Support System) 

Geographic Resources Analysis Support System, commonly referred to as GRASS, is a public domain 

Geographic Information System (GIS) used for data management, image processing, graphics 

production, spatial modelling, and visualization of many types of data. Originally written by the U.S. 

Army Construction Engineering Research Laboratories (USA-CERL) branch of the US Army Corp of 

Engineers as a tool for land management and environmental planning by the military, GRASS has 

evolved into a powerful utility with a wide range of applications in many different areas of scientific 

research. GRASS is currently used in academic and commercial settings around the world, as well as 

many governmental agencies including NASA, NOAA, USDA, the National Park Service, the U.S. 

Census Bureau, USGS, and many environmental consulting companies. Recently, however, USA-CERL 

is no longer able to support the GRASS GIS for budget reasons.  

The GRASS GIS is run through the use of a standardized command line input, and can also be run 

under X-Windows or Openwindows, and will soon be supported under Windows95. There is an internal 

language that allows users and programmers to create new applications and link GRASS ro other 

software packages. Users can input new data through digitization, CD-ROM, floppy disk, or tape drive.  

 

Data formats supported by GRASS 

Raster Image (satellite and air-photo) 

Vector Sites 

Import from DXF, Image, ASCII, and others Export to DXF, Image, ASCII, and others 

 

Data Management capabilities of GRASS 

Spatial analysis Data generation through modelling 

Map generation Link to DBMS 

Data visualization Data storage 
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GRASS allows users to analyze, store, update, model, and display data quickly and easily. Although it 

was originally developed for use in land planning, its capabilities have been expanded and used in the 

fields of engineering, hydrology, geology, physics, statistics, remote sensing, business, and many 

others.  

 

 

 Questions on the operation of GRASS can be e-mailed to grass@baylor.edu 
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 General Information on Postgre SQL Lui  (�	� 3.4.6_7) 

General Information on PostgreSQL PostgreSQL is a sophisticated Object-Relational DBMS, 

supporting almost all SQL constructs, including subselects, transactions, and user-defined 

types and functions. It is the most advanced open-source database available anywhere. 

PostgreSQL runs on Solaris, SunOS, HPUX, AIX, Linux, Irix, FreeBSD, and most flavours of 

Unix.   See the comparisons page for more information.  

 

What is it's description?  

    Title:  

       PostgreSQL RDBMS Database (Relational Database  

       Management System)  

    Current Version:  

       6.3.1  

    Date of Release:  

       24 March 98  

    Age:  

       PostgreSQL is 13 years old. Developed since 1985.  

    Description:  

       Powerful RDBMS database like Oracle, Sybase, Informix  

    Authors:  

       Developed by hundreds of individuals in universities and  

       organizations on the Internet for the past 12 YEARS.  

    Primary WWW:  

       http://www.postgresql.org/  
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    Primary FTP:  

       ftp://ftp.postgresql.org/pub/  

    Postgre SQL FAQ:  

        http://www.postgresql.org/docs/faq-english.shtml  

    Postgre SQL Information Central:  

         http://www.postgresql.org/gen-info.shtml  
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Resources on Postgre SQL Lui  (��	 3.4.6_8 

) 

JDBC Drivers supported :  

Java connectivity to PostgreSQL. In version 6.2, the drivers 

are already in the source distribution.  

http://www.demon.co.uk/finder/postgres/index.html  

ftp://ftp.ai.mit.edu/people/rst/rst-jdbc.tar.gz  

http://www.openlinksw.com 

Java RAD Tool for PostgreSQL:  

Java Rapid Application Tool for PostgreSQL 

http://www.man.ac.uk/~whaley/kj/kanch.html 

Java Classes for PostgreSQL :  

http://www.blackdown.org 

Perl 5 interface for PostgreSQL :  

Edmund Mergl created the Perl 5 interface included in the 

distribution of PostgreSQL. Check in src/pgsql_perl5 

directory.  

Email: E.Mergl@bawue.de  

Perl Home page : http://www.perl.com/perl/index.html 

PgAccess :  

Constantin Teodorescu, using the libgtcl library, created a 

database management tool for PostgreSQL.  

Email: teo@flex.ro  

http://www.flex.ro/pgaccess/ 

Postgres API for the Pike Programming Language  

Francesco Chemolli authored an API to be used for Pike. 

The API is distributed along with the Pike programming 
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language. As a backgrounder, Pike is a free interpreted, 

object-oriented, loosely-typed, net-aware programming 

language, derived from LPC, and written by Frederik 

Hubinette.  

Email: kinkie@kame.usr.dsi.unimi.it  

http://pike.idonex.se 

Windows Interactive Query Tool for PostgreSQL (WISQL):  

http://www.troubador.com/~keidav/index.html  

Email: keidav@whidbey.com  

http://www.ucolick.org/~de/tcl_syb/wisql.html  

Email: de@ucolick.org  

Identical to Microsoft SQL server WISQL! 

Interactive Query Tool - ISQL (Character command line terminals):  

Included in the distribution, called PSQL. Very similar to 

Sybase ISQL, Oracle SQLplus. 

PostgreSQL 4GL for web database applications:  

http://www.man.ac.uk/~whaley/ag/appgen.html 

Web Database Design/Implementation tool for PostgreSQL:  

http://www.oswego.edu/Earp 

WWW Web interface for PostgresSQL:  

http://www.cis-computer.com/dbengine/ 

Apache Webserver Module for PostgreSQL:  

http://www.neosoft.com/neowebscript/ 

PHP/FI Server-side html-embedded scripting language for PostgreSQL 

(WWW Interface Tool):  

http://php.iquest.net 
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Python Interface for PostgreSQL : PyGres95 is a python interface for the 

PostgreSQL. It is available from  

ftp://ftp.via.ecp.fr/pub/python/contrib/Database/PyGres95-

1.0b.tar.gz 

Wdb-p95 Gateway between PostgreSQL and the WWW: It is at  

http://www.eol.ists.ca/~dunlop/wdb-p95/ 

"C" language Interface for PostgreSQL: Included in distribution 'libpq'. 

Similar to Oracle OCI, Sybase DB-lib, Informix CLI libraries.  

"C++" language Interface for PostgreSQL: Included in distribution 

'libpq++'.  

PostgreSQL ESQL/C (Embedded C Pre-compiler) like Oracle Pro*C, Informix ESQL/C:  

ftp://ftp.lysator.liu.se/pub/linus  

Email : linus@epact.se  
  

Documentations:  

Included in the distribution is the 'User Guide' for 

PostgreSQL, 'Implementation Guide' detailing database 

internals of PostgreSQL, online manuals, online manuals in 

HTML formats. Also manuals in Postscript format for 

printing hard copies. 

Reference docs:  

Useful reference textbooks : "Understanding the New SQL: 

A Complete Guide" - by Jim Melton and Alan R.Simon. 

Morgan Kaufman Publisher is one of best SQL books. 

Hundreds of other titles on SQL are available! Check out a 

bookstore.  
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3.4.7 U.S. Geological Survey (USGS) 

�� National Hydrography Dataset (NHD)  

1. NHD Concepts and Contents (PDF 780K)  

2. NHD Data Standards (PDF 241K)  

�� USGS Water Standard 
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3.4.8 Network of Ocean and Air Associates (NOAA) 

�� Standard Hydrometeorological Exchange format (SHEF) 

�� NOAA FGDC Metadata Standard Legacy Template  

�� NOAA FGDC Metadata Standard Template with Rules 

�� Examples from Arkansas-Red Basin River Forecast Center (http://info.abrfc.noaa.gov)  

�� OFFICIAL WEATHER FORECAST PRODUCTS & OBSERVATIONS (http://www.nws.noaa.gov)  
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3.4.9  World Meteorological Organization (WMO) 

�� Primary Data of WMO 

�� Code tables for the Master flat file 

�� Record layout of the Master flat file 

�� World Weather Watch Data management 
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3.5  ,8�#����#
��
�� 

TIWRM

BMA EGAT NWRC RID TMD TIWRM

 
3.5.1 EGAT 

Table Records 

banglang 8063
bansanti 5461
bhumibol 14027
chulaborn 10958
evaporation 211511
huaikum 7029
humidity 148453
job_queue 0
kangkrachan 10310
khaolaem 6603
kiridharn 6051
maengat 6144
metadata 383
nampung 12143
pakmun 2487
rajjaprabha 6054
sirikit 10529
sirindhorn 11047
srinagarind 8337

7638
ubolratana 12143
thatungna 
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3.5.2 NWRC 
Table Records

Chaoproj 322
Industrial_center 966
Irr_all_40 966
Irr_all_40qa 966
PROVINCE 966
WATER_SHOT_41a 966
ampinfo 925
basin 1
climate 116
dwell 1492
dwgate 37
floods 146
gstatus 564
pond 1289
prvinfo 76
pump 34
rivcnl 3522
rwsp 1158
storage 208
swamp 220
swell 592
tmbinfo 7418
wdevprj 2037
weir 1225
wshtage 187

 
 

3.5.3 RID 
Table Records

cp_dry 49
cp_dry_d 68293
cp_dry_link 0
d_dam 94120
Dam 34
Rid_basinstation 1146
Rid_crosssection 129
Rid_dailydischarge 113555
Rid_dailygageheight 239448
Rid_dailyrainfall 402832
Rid_monthlyrainfall 397668
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Rid_monthlyrainfall_int 552
Rid_pkrfdaily 23143
Rid_pkwrdaily 23181
Rid_provincestation 2271
test_discharge 242573
test_gageheight 479077
test_monthlyrainfall 336642
Utm 1597

 
3.5.4 TMD 

Table Records

rainfall 1815953
 
 

3.5.5 BMA 
Table Records

Avg_dailyrainfall 33178
Avg_dailywaterlevel 33760
dailypump 127420
dailyrainfall 3159508
dailyrainfall2 0
dailywaterlevel 816860
dailywaterlevel2 0
dailywaterquality 83520
dailywaterquality2 0
Last_record 53
station_data 2223756
station_info 53

 

3.5.6 STORM 
Table Records

storm_trace 1368
test_tracking 21160
test_tracking1 21206
tracking 10858376
weather_daily 48415
weather_station 121

 
3.5.7 TIWRM 

Table Records

discharge 113555

���������		
����
���
��������������������������������
�����     130



National Electronics and Computer Technology Center               High Performance Computing Research and Development Division 
National Science and Technology Development Agency          112 Thailand Science Park, Paholyothin RD.,Klong1, Klong Luang, 
Ministry of Science Technology and Environment                Pathumthani 12120 Thailand.Tel 02-5646900 #2218 

 

 

energy 103016
evap_loss 123724
evaporation 211511
forebay_level 1765
humidity 148453
inflow 123748
irrigation 125489
pump 17086
rainfall 2218785
reg_waterlevel 123731
released 125513
spilled 125489
storage 123731
summary 875
tailrace_level 1765
temp 1606
total_released 1765
waterlevel 239448
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(���� 4 ��1$$�%,�9*2������ 

4.1 $�%,�9*2������;*&9�##�*���'� 

�"�� Integrated Water Resource Management System �����	�	�"��>?�.#$���?#�,��>�#�K ��*
��";#��%�� 2 �"����G�A ?.# TMW �'" DSAT 

�"�� Water Resource Management Information System #�D��>�?+	+'�� WWW Server  �'"
�"��:�	$%#�&' Thai-MIT WWW Server (TMW) >,.*#������$%#�&'���,��;�	���
�;�	�����	����A >,.*#��%>�C	
;'@;�	;����"
�	�'"�����.#;�	���>	�	��	����%�	$%#�&'>,.*#;��������
��;�����,��;�	���  ���&����
:�
���� ������ 
 ;*�"�*
�#
��
�� (Gather and organise information & data ) 


����
 �'">;B����������#����$%#�&'��*>;�*��;�����,��;�	��� $#����'"�	�����	��*����+?��;�� 

�����#��"
�	;�� MIT �'"	�;����;��>�.*#�;��
��;�����,��;�	��� �	;��##;����"��:�	$%#�&'���,��;�	��� 

;���	��&����$#������:�	$%#�&'	�����*
"
��>;B�'��"��:�	$%#�&' 

;���	��&����;��	��$%#�&'
�;�	�����	����A >$%�
&��"��:�	$%#�&' �'"
��;��$%#�&'!��	 Internet 

	��$%#�&'$#����'"�	�����	>$%��"��:�	$%#�&' +��!��	����"�� Internet 

,�P	� �"��
��;��:�	$%#�&' !��	��� Internet >,.*#>$%�����"��:�	$%#�&' 

,�P	��"��:�	$%#�&'�'�; >,.*#	��$%#�&'@��	�"��
��
	>�DI&��D�
��K 
 ;*�"�*
�#�%(( ( Setup Services ) 

����������"�� WWW �'" �"��:�	$%#�&' >�.*#���#>$%�;���"�� Internet  

����������"�� Mailing list , Discussion board >,.*#��%�����#��"
�	��	;��>
%��	%���*��*>;�*��$%#� 

��##;��������:�	 �'" >?�.*#��.# (tools) ��*��%�	;��,�P	� Web page 

����������"��;��	��$%#�&'
�;���'"�	�����	 >$%��"��:�	$%#�&' 

����������"��;��	��$%#�&'
�;���'"�	�����	 >$%��"��:�	$%#�&' 
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HPCC FileServer

RID User #2

EGAT User

EGAT Mirror Site

RID Mirror Site Modem

Modem

Modem

Data

Data

56 Kbps

56 K
bps

RID User #1

Data

���#�%((&8�-�
"��8�
)��&���2 &)-���'(�"#
��
���%!�"�#!*"��#�*����"�
,8�#���<

  

 ;*�"�*���5"����� ( Technology Transfer Program ) 
�Z;#���>�.�#��%	�;�>
%��	%��W�����;��
�;�	�����	����A ��*����+?��;�� �	>�.*#�$#��"����*��% 
�"�� Geographical Information System for Water Resource Management +����%>�?+	+'�� GIS WWW 

�'" :�	$%#�&' >,.*#,�P	��"�� Distributed Spatial Analysis Tools (DSAT)  $#��"��
��
	>�D���
I&��D�
��K�%�		�����*
�����>���;��%��	!��	 WWW >,.*#;��������$%#�&'>���,.�	��*�%�	���,��;�	���$#��	���
��	����A �'"��%�	;����>?��"�K��G������A  �	;��
������"��
	��
	�	;�����
�	�
�%�	���,��;�	��� �	�&�
$#����
��'#�����%�	#��;�����$#�,.�	��* 
�;$%#�&'��*@�% >,.*#;��
��;�����,��;�	��� �'"�"��
	��
	�	;��
���
�	�
 >,.*#;�����>	�	;�� ����!	 �'";���	��	����	+�����%�	;��
��;�����,��;�	���  +�������
'">#��� ���	�� 
 ;*�"�*
��
�� GIS 

�!	I�,;��;�"
�����$#�	����	>R'�*����>�.#	 ���>��,.�	��*I�?>�	.#�'"I�?;'�� ��������O 1952-
1997 ,�%#�$%#�&'��";#� 

,�P	� WWW - GIS Viewer >,.*#��%�
���'"��"��'!'$%#�&'���I&��D�
��K +��
������
��I�,@�%������� 
Raster �'" Vector ���������%>�?+	+'��;�����#��$%#�&' >,.*#��%
�������%��	!��	�"��>?�.#$��� Internet 

 �	
��	$%#�&'��";#� 
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,�P	��"���������'"������$%#�&'I�,����
�;���>���� GMS-5 
�; Kochi University ��">�DG�*��=	 >�C	
�����*�+�� ���>��,.�	��*>#>����"��	##;>R�����% ��������O 1997 �����

���	 

 ;*�"�*�((�����# >,.*#
	��
	�	;�����
�	�
 

,�P	�+�>�'����%�	#��;������	,.�	��*��*D�;Q� 


������"��
	�	
	�	;�����
�	�
>�.*#����,��;�	��� +������>�C	�"�������	��#� 3 �"��?.# 

Monitoring Report 
������;�����>	�	;����"
����	 

Planning Report 
������;������!	;�����>	�	;�� H�*�>�C	��>?��"�K�'"
�����>�C	�����	���
�����K ���
>�.#	 ����O 
Decision Support System 
������;���	��!	��	 �	����	+�����%�	;��
��;�����,��;�	��� 

 

4.2 $�%,�9*2������;*&9�#&��	/�����%�'#8
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��;�����,��;�	��� 
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