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Development of Water Quality Management System in Daecheong

Reservoir Using Geographic Information System
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ABSTRACT : The current industrial development and the increase of population in
Daecheong Reservoir basin have produced a rapid increase of wastewater discharge. This has
resulted in problem of water quality control and management. Although many efforts have been
carried out, reservoir water quality has not significantly improved. In this sense, the
development of water quality management system is required to improve reservoir water quality.

The goal of this study is to design a GIS-based water quality management system for the
scientific water quality control and management in the Daecheong Reservoir. For general water
quality analysis, WASP5 model was applied to the Daecheong Reservoir. A sensitivity analysis
was made to determine significant parameters and an optimization was made to estimate
optimal values. The calibration and verification were performed by using observed water
quality data for Daecheong Reservoir. A water quality management system for Daecheong
Reservoir was made by connecting the WASP5 model to ArcView. It allows a
Windows-based Graphic User Interface(GUI) to implement all operation with regard to water
quality analysis. The proposed water quality management system has capability for the on-line
data process including water quality simulation, and has a post processor for the reasonable
visualization for various output. The modeling system in this study will be an efficient
NGIS(National Geographic Information System) for planning of reservoir water quality

management.

Keywords : Daecheong Reservoir basin, WASP5 model, water quality management system, GIS
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<# 1> EUTRO5 2@e| STt sHet=
Svstem Use in Complexity Level
Nomber | SYmbol Name 1] 2] 3 T 4ty s ] 6
1 NH3 Ammonia nitrogen O O O O O
2 NO3 Nitrate nitrogen O @) @] O
3 PO4 Inorganic phosphorus O O O
4 PHYT Phytoplankton carbon @) @) o)
5 CBOD Carbonaceous BOD O O 0 o] o) 0
6 DO Dissolved oxygen O O O O O O
7 ON Organic nitrogen O @) O O
8 op Organic phosphorus O @} O

Complexity Level

Explanation

1

“Strecter-Phelps” BOD-DO with SOD

“Modified Streeter-Phelps” with NBOD

Linear DO balance with nitrification

Simple eutrophication

Intermediate eutrophication

Nl iwWiN

Intermediate eutrophication with benthos
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9 d, giAS T3 22 FElsFed rﬂ ok %7 FE53A, FHH 54
AAZL BUZ Aoz MR 43 BAC B AFES AFaHer <&
EUJEJ ez mEHART gl 2o 2 Aart el ok
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<E 2> E DO oh3t 2| AS
TEHS dona b c d
1 0.612612 0.46153 1.2397 0.314492
2 0.001578 0.88395 6.002 0.075581
3 0.000528 0.926032 10.322 0.04964
4 0.000327 0.948958 17.2942 0.030644
5 0.00021 0.961695 21.7763 0.024571
6 0.251750 0.575114 6.0395 0.174207
7 0.000205 0.969324 25.3375 0.021294
8 0.000153 0.971982 28.9441 0.01885
9 0.000121 0.973457 29.4376 0.018546
10 0.205846 0.674366 10.0003 0.147532
11 0.000079 0.974704 33.0002 0.016696
12 0.000056 0.978868 35.5653 0.015521
13 0.000073 1.118715 24.7422 0.017473
14 0.000049 0.974164 37.3556 0.01479
15 0.00005 0.978992 39.387 0.014077
16 0.000057 0.979425 39.9316 0.013888
17 0.000274 0.964779 23.4551 0.036472
18 0.000120 1.028998 27.4030 0.013958
19 0.000068 0.978895 41.8397 0.013317
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