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SUMMARY

1. Title : Development of water quality index and management model for

agricultural reservoir using artificial intelligence technique( )

2. Research period : Mar. 2011 Dec. 2011

3. Necessity and objectives

3.1 Background and necessity

Water quality model is used for reservoir water quality prediction and

construction estimate in planing stage of agricultural reservoir water quality

improvement project.

Developed popular water quality models are very difficult for hands-on

workers who have a little knowledge and experience of water quality

model because they have much model parameters for model setup and are

very complicated.

Reliable simple water quality model is needed for hands-on workers for

agricultural reservoir water quality management.

water quality management model can be developed and utilized from

monitoring data of water quality monitoring program using artificial

intelligence technique for agricultural reservoir water quality management.

3.2 Objectives

Development of water quality monitoring DB and monitoring data analysis

system for agricultural reservoir

Development of water quality index and management model for agricultural

reservoir (2012 2013)

Development of user manual and distribution

User manual development and distribution of developed water quality index

and management model
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4. Scopes and results

4.1 contents and scopes

1) Analysis of watershed and water quality characteristics for agricultural

reservoir

Agricultural reservoir selection for analysis of watershed and water quality

characteristics

Analysis of watershed and reservoir characteristics of selected agricultural

using monitoring data from water quality monitoring program

Flow rate and water quality monitoring of stream and reservoir

A corelation analysis among watershed, stream, and reservoir using

monitoring data from water quality monitoring program and field survey

2) Development of water quality monitoring DB and monitoring data

analysis system for agricultural reservoir

Collecting monitoring data related with water quality monitoring program of

agricultural reservoir (facility data, pollutant loading, water quality data

etc.)

Analysis of collected monitoring data

Development of monitoring DB using MS-Access and MySQL

Development of web-based monitoring data analysis system to search and

analyze the developed monitoring DB

3) Development of water quality index and management model for agricultural

reservoir

Case study analysis of foreign water quality index

Derivation of the major factors which is affected to reservoir water quality

among monitoring parameters

Development of agricultural reservoir water quality index derivation

technique using artificial intelligence technique

Development of water quality index using various artificial intelligence
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technique (2012)

Development of water quality management model to estimate developed

water quality index (2013)

Development of scenario analysis function to add to developed management

model

4.2 Results

1) Analysis of watershed and water quality characteristics for agricultural

reservoir

selecting 26 agricultural reservoir from 55 agricultural reservoir located in

Gyeonggi province and monitoring stream and reservoir flow rate and

water quality to analyze correlation among 'pollutant load, watershed and

reservoir characteristics', 'stream flow rate and water quality', and 'reservoir

water quality'.

There is close correlation between stream flow rate, water quality and

reservoir water quality, whereas there are weak correlation between

'watershed and reservoir characteristics' and reservoir water quality.

There are close correlation only between pollutant loading and reservoir

T-N concentration and between reservoir effective water depth and COD,

TOC, Chl-a, T-P, Cl- concentration of reservoir.

Discharge pollutant loading is better than generating pollutant loading for

estimating reservoir water quality.

2) Development of water quality monitoring DB for agricultural reservoir

Collecting monitoring data related with water quality monitoring program of

agricultural reservoir (facility data, pollutant loading, water quality data

etc.) form scattered information systems and various root.

Analysis of collected monitoring data and development of monitoring DB

using MS-Access and MySQL.
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3) Development of monitoring data analysis system for agricultural reservoir

There are monitoring data management system related with agricultural

reservoir such as RIMS(Rural Infrastructure Management System, 2000

2008) and RAWRIS(Rural Agricultural Water Resource Information

System, 2009 2010) in KRC. These systems provide just monitoring data

with table and graph in each agricultural reservoir, but do not provide

detailed analysed data such as statistic values of each management units.

analysis system of water quality monitoring data was developed using

Adobe Flash to provide various analyzed data and statistics values in each

management units and year.

Internet map based water quality management system(including data

analysis system) was also developed for the spatial distribution analysis of

water quality monitoring data.

Developed water quality index and management model will be added to

water quality management system in 2013.

4) Development of agricultural reservoir water quality index derivation

technique using artificial intelligence technique

From the case study analysis of foreign water quality index, many countries

use a single water quality items for water quality index similar with Korea,

and several countries use a WQI or ecosystem index.

Development of agricultural reservoir water quality index derivation

technique using artificial intelligence technique in 2011.

Developed ECM(Evolving Clustering Method) estimated exactly water

quality grade and fuzzy rule from COD concentration of reservoir.

Reservoir water quality grade was estimated using developed ECM from

watershed and reservoir characteristics such as pollutant loading, watershed

area, effective reservoir water depth, and the error was 22.66 %.

If discharge pollutant loading was used instead of generated pollutant

loading for estimating reservoir water quality grade, the error will be

decreased.
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Water quality index will be developed in 2012 using various artificial

intelligence technique.

5. Expectation and utilization of the results

5.1 Expectation

Water quality management of agricultural using developed water quality

management index and model

Development of agricultural reservoir water quality improvement technology

Agricultural reservoir water quality improvement

5.2 Utilization plan

Utilization for agricultural reservoir water quality management tool

Plan and design of agricultural reservoir water quality improvement project

Determination of optimal waters quality improvement measure

Developed water quality management index and model advertisement by

publishing research results
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