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System Development for the Estimation
of Pollutant Loads on Reservoir
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Abstract

An integrated system of GIS and water quality model was suggested including the
pollutant loads from the watershed. The developed system consists of two parts. First part is
the GIS module. The geographic information system of the study area was built to provide
the information on landuse and several surface factors concerning the overland flow processes
of water and pollutants. Second part is the modeling modules which include storm event
pollutant load model(SEPLM). non-storm event pollutant load model(NSPLM), and river
water quality simulation model(RWQSM). Models can calculate the pollutant load from the
study area. The databases and models are linked through the interface modules resided in
the overall system, which incorporate the graphical display modules and the operating
scheme for the optimal use of the system. The developed system was applied to the Chungju
multi-purpose reservoir to estimate the pollutant load during the four selected rainfall events
between 1991 and 1993, based upon monthly basis and seasonal basis in drought flow, low
flow, normal flow and wet flow.
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Flevation Map of Chungju Dam Watershed
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Fig. 2. Digital Elevation Map of Chungju Dam Watershed
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Fig. 4. Sub-basin Map of Chungju Dam Watershed
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Fig. 5. Soil Group Map of Chungju Dam Watershed
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Fig. 6. Landuse Map of Chungju Dam Watershed
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Table 1. Subprogram of GIS-PLM

Sub
program

Main function

1. give a cell number and compose the matrix

2. produce a cell value include cell matrix at
every parameter

3. calculate in case of parameter modify

4. make a inputfile, provide the parameter as

a form
. read cell elevation and calculate the

difference of elevation between cell

. produce the slope map and the aspect map

. calculate a slope and aspect to read cell
elevation

. produce the stream slope map and stream
aspect map

. calculate a K-factor value from cell of soil
map

. produce the K-factor map

. decide to soil type to read soil map

. produce the hydrolic soilgroup map

DATA
GEN

. refer to characterics of soil
. provide reference result to call program
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Table 2. Seasonal Pollutant Load on
Chungju Reservoir Unit:ton/day

Discharge
(CMS)

12.684
18.167
28.752
114.596

Item
Season

Drought flow|2.41(2.2)( 2.89(2.636) 10.081(0.074)
Low flow |2.67(1.7)]3.32(2.117)|0.093(0.059}
Normal flow [3.23(1.3}{ 4.60(1.850) |0.109(0.044)
Wet flow (7.92(0.8) 11412(1.123%0. 158(0.016)
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