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Development and Implementation of Prototype for Intelligent Integrated
Agricultural Water Management Information System and Service including
Reservoirs managed by City and County
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ABSTRACT : This study developed the prototype of the system and implemented its main functions, which is the intelligent
integrated agricultural water management information system and service (IaWAMISS). The developed system was designed to be
able to collect, process and analyze the agricultural water information of spatially dispersed reservoirs in whole country and spatial
geographic information distributed in various systems of other organizations. The system, laWAMISS, is also possible to provide the
reproduced information services in each reservoir and space units, such as agricultural water demand and supply analysis and drought
prediction, to the people, experts, and policy makers. This study defined the 6 step modules to develop the system, which are to
design the components of intelligent integrated information system, to derive the utilization contents of existing systems, to design
the new development elements for [aWAMISS, to design the reservoir information system can be used by managers of city and
county, to designate the monitoring reservoirs managed by city and county, and finally to prepare the sharing system between
organizations with the existing information systems. In order to implement the prototype of the system, this study shows the results
for three important functions of the system: spatial integration of reservoirs' information, data link integration between the existing
systems, and intelligent analysis program development to assist decision support for agricultural water management. For the spatial
integration with the reservoir water information of the Korea Rural Community Corporation, this study get laWAMISS to receive the
real-time reservoir storage information from the measurement facility installed in the municipal management reservoir. The data link
integration connecting databases of the existing systems, was implemented by integrating the meteorological information of the Korea
Meteorological Administration with [aWAMISS, so that the rainfall forecast data could be derived and used. For the implementation
of the intelligent analysis program, this study also showed the results of analysis and prediction of agricultural water demand and
supply amount, estimation of Palmer drought index, analysis of flood risk area in typhoon course region, and analysis of the storage
status of reservoirs related to each storm. This study confirmed the possibility and efficiency of an useful system development
through the prototype design and implementation of [aWAMISS. By solving the preliminary 6 step modules presented in this study,
it is possible not only to efficiently manage water by spatial unit, but also to provide the service of information and to enhance the
relevant policy and national understanding to the people.

Key words : agricultural water supply and demand, drought, flood, intelligent integrated agricultural water management information
system
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3. Smart application

 Estimation or prediction on rainfall, water supply
i and intensity of drought and flooc

laWAMISS . Inteligent Integrated Agncultural
Water Management information System and Service
|KWA : Korea Meteordogucal Admnistration

|WAMIS . Water R g
System ]
|RAWRIS : Rural Agr | Water [ laWAM|ss
System

[ T
7 —
2, Data integration

+ Data of hydrology and GIS between systems :

1. Space integration
i Reservoirs of each organization - ’ H e

| B |
|lnteqrated Water Management Syslern] [ mf"""fs managed } Other organization
of Korea Rural Community Corporation bY City and County
E— ]
o e Cns s Ceroes

Figure 1. Conceptual diagram of [aWAMISS
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Figure 2. Component framework of system prototype for [aWAMISS
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Table 1. The 6 step module for development of TaWAMISS
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Seps and items

Contents

‘Output : design for the people, experts, and policy makers(ex: drought index map, flood

1 Main components of prediction map)

. TaWAMISS ‘PG : development of intelligent model for output
step ‘GIS data : definition of map layers for models

‘DB : DB inventory and skima design for models
2 Utilization contents of | -Extraction of GIS layer, DB inventory, and model output from the existing systems in
step existing systems various organizations
3 New development -Design of new development for GIS layer, DB inventory, and application program, which
step elements the existing systems do not have.
Intelligent reservoir
4 information system for | -Design of system for official managers of city and county
step managers of city and -Function of input and output for reservoir information
county

5 monitoring reservoirs of | -Selection of standard monitoring reservoirs in city and county

step city and county -development of management manual for monitoring reservoirs

6 Sharing system of -Set guidelines to share data and information with other organizations

; existing information -Definition and system preparation of data contents, sharing period, methodology for data link
step systems integration
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Table 2. Prototype implementation with data and system integration for [aWAMISS

Functions” Data layer Data source Link type Other tools Remark
(program)

Reservoir position rims.ekr.or.kr down/upload” SQL*Loader Shp” file

Space integration | Reservoir water level

for reservoirs - of KRCC? rawris.ekr.or.kr down/upload SQL*Loader text file

- of city and county NDP? sensor or manual - -
Base map map.vworld.kr real time(online) -
Satellite image map.vworld.kr real time(online) -
Agricultural facility -
- of KRCC rims.ekr.or.kr down/upload ArcMAP Shp file
- of city and county NDP - -
Watershed boundary rawris.ekr.or.kr down/upload ArcMAP Shp file

Data integration Water supply & demand -

between systems | - for watershed area rawris.ekr.or.kr down/upload TOADS) Excel file
- for administration area NDP -
Weather data
- weather image kma.go.kr down/upload CMI process” bin file
- special report kma.go.kr down/upload SQL*Loader text file
- observation data kma.go.kr down/upload SQL*Loader text file
- typhoon image & path kma.go.kr down/upload SQL*Loader text file

. Drought index NDP
Smart application Flood risk area NDP

Main tree functions of [aWAMISS in Figure 1
Korea Rural Community corporation
New developed or processed in this study

Oracle database management program(www.toadworld.com)
It was developed in this study

1)
2)
3)
4)
5)
6)
7) Shp : shape file format of ArcGIS(www.esri.com)
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Upload to oracle DB. It should be processed by manual down and upload without data share system between public organizations
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Figure 9. Example of drought index prediction in reservoirs and space units

analysis

c) inquiry of reservoir status

Figure 10. Prediction
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d) selection of reservoir in flood risk area

and analysis of flood status considering storm
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