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Abstract

The purpose of this study is to construct a Water Quality Management System (WQMS) for the
Saemangeum watershed based on the linkage of water quality model, i.e. QUAL2E, and GIS
database to estimate water quality effectively in this area. There are three major river systems on
this study area, the Mangyeong, Dongjin and Wonpyeong rivers.

Input data are automatically generated through the calculation of the pollutant loading and
inflow concentration from the point and non-point sources. The developed system is composed of
three different phases, such as pre-process, model performance and post-process. The model
performance is supported by the database at pre-process phase and model performance results
were shown in the graphs and attribution data at post-process phase.

The measured data from the Mangyeong, Dongjin and Wonpyeong rivers are used to evaluate
the applicability of WQMS. The WQMS shows higher reliability, and it is expected to contribute
to the effective management and improvement of water quality modeling in the Saemangeum
watershed since the system reduces complications of using a model in DOS operating
environment and increases the accuracy of water quality analysis.
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Table 1. Map and attribute DB
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Fig. 1. Administrative boundary

Mep DB Attribute DB

Layer Scale Layer type
Fopogragty Lo Line - Population
Stream flow 1:5K Line
Administration boundary 1: 25K Polygon - Poultry
Watershed boundary 1: 25K Polygon * Industry
Sampling station - Point “Landuse
Soil map 1:25K Polygon - Spa, etc.
Vegetation 1: 50K _ - Sewage treatment plant
Irrigation canal 125K Line - Water quality
Treatment area 1: 50K Polygon - Water use
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Table 2. Model input data group
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Num Data group Num Data group
1 Title Data 13 Initial Condition (2)
2 Program Control 14 Increment Inflow (1)
3 Algae, N, P, Light Factor 15 Increment Inflow (2)
4 Temp. Correction Factor 16 Stream Junction Data
5 DATA TYPE2 17 Headwater Data (1)
6 Flow Data 18 Headwater Data (2)
7 Comp, Element Data 19 Point Load (1)
8 Hydraulics Data 20 Point Load (2)
9 Coef of BOD and DO 21 DAM Reaeration
10 Coef of N and P 22 Downstream Boundary (1)
1 Coet of Alg/Other 23 Downstream Boundary (2)
12 Initial Condition(1) 24 Climatology Data
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Table 3. Segmentation of rivers

Segmentation type Mangyeong River Dongjin River Wonpyeong River
Length of element 0.5km 0.5km 0.5km
Number of element (length) 6 (38.0km) 54 (27.0km) 40 (20.0km)
Number of reach 24 17 6
Number of point source 51 37 1
Number of stream 1 2

Number of dam 13 6 2
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Fig. 8. Measured and simulated water quality (Mangyeong river, 1997)
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