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Abstract : This study was mainly focused on the development of GIS based decision support system to easily make mitigation
scenarios and to conveniently simulate water quality for TMDL. The study area was the 31km section of upper Sapgyo stream in
Geum river basin, and QUAL2E model was adopted. GIS DB was built through the collection of the data which includes point/
non-point source attributes and various thematic maps. The amounts of discharged loads of BOD, T-N and T-P from unit watershed
were estimated respectively. Finally, the system, which can operate water quality simulation through simply modifying their values,
was developed. The hypothetical three mitigation scenarios were applied, thereby the most efficient mitigation scenario could be
chosen by comparison of the results based on GIS. Therefore, it is expected that the developed system can facilitate the decision
makers to select the best alternative through the analysis of the available BMPs. Also, it can be used to develop new scenarios
using different methods and algorithms. In the future, more study need to be made to enhance its applicability in the perspective of
developing mitigation scenarios through the management of individual pollutant sources and extending study areas.
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Table 1. List of graphic DB

Category Theme Scale Cc?/;/agzge Custodian
Topography 1:26 K Line NGl
Stream (Main, Detail) 1:256 K Polygon NGl
Administrative district 1:5K Polygon NGl

ﬂi‘:’)‘z Building 125K Line NGl

Road 1:25K  Line NGl
Tributary 1:26 K Line NGl
Contour line 1:25K  Line NGl
Standard unit watershed  1:25 K Polygon MOE
Agricultural complex - Point MOE
geeiggiltc;n area of dischar . Point MOE
Industrial complex - Point MOE
Water treatment facility - Point MOE
Water pumping facility - Point MOE

Thematic Excretion treatment facility - Point MOE

Maps | andfil - Point MOE

fI:l;;r;”d;;llll leachate treatment . Point MOE
Sewer treatment facility - Point MOE
\é\illieste water treatment fa- . Point MOE
Water quality measure- . Point MOE

ment location
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Category Theme Information items
Population Total population, population of residential/non-residential/commercial areas, household popula-
P tion, etc,
Livestock Number of cattle, milk cows, pigs, horses, sheep, deers and fowls
Landuse Area of rice field, farmland, ground, forest, road, golf course, etc.
Water pollution Company's name, address, industrial code, product, amount of water supply/used water, waste
sources Industry water (generated, discharged, evaporated, reused, etc ), water quality of discharged water (BOD,
COD, SS, TN, TP), etc.
Facility's name, address, capacity, treatment population, measuring time, amount of inflow
Treatment & : i ) ) )
Discharae fagilt (excretions, sludge) and discharged water, water quality of inflow and discharged water (BOD, COD,
9 y SS, TN, TP), etc.
Water quality Measured water qualit Monitoring station's name, measuring time, amount of water, water temperature, amount of bac-
statistics quality terium, transparency, pH, BOD, COD, SS, TN, TP, DO, etc.
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Calculate the ratio of administrative districtboundary

of each unitwatershed (Ra)

|

Calculate the amount of pollution sources

of each administrative district (Ap)

}

Calculate the amount of generatedpollution loads
by multiplying pollutant unit (Pu)

Ag=% {Ra *Ap* Pu}

}

Calculate the amount of discharged pollution loads
by multiplying discharge coefficient(Dc)

Ad=Y {Ra *Ap* Pu* Dc}

}

Calculate the amount of flowed pollution loads
by multiplying flow ratio (Fr)

Af=3 {Ra*Ap* Pu*Dc * Fr}

Fig. 4. Process for the calculation of the amount of generated,
discharged, and flowed pollution loads.'”
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Fig. 9. Inquiry of the water quality simulation results,
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Table 4, Results of estimated amount of discharged pollutant loads from each pollutant source
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(unit: kg/day)

Div, Unit watershed Population Livestock Industry Fishery Landuse Total
Sapgyo upper stream 2 4,867 57 2,319.27 2260 11122 1,163.16 8,483.82
Sapgyo upper stream 1 2,462 89 1,173.51 1143 56.27 588.54 4,292 64
BOD Guman watermark 1,705.87 302.23 2553 100.55 557.39 2,69157
Sapgyo midstream 454 73 88.04 264 7.64 189,44 742 49
Total 9,491.06 3,883.05 62.20 27568 2,498 53 16,210.52
Sapgyo upper stream 2 29530 1,533.69 3.69 6.86 216.86 2,056.40
Sapgyo upper stream 1 169,24 879.00 212 393 124 29 1,178.58
T-N Guman watermark 252 68 382.11 24 50 4321 23234 934 84
Sapgyo midstream 78.68 12120 123 532 8572 292 15
Total 79590 2,916.00 3154 5932 659.21 4,461 97
Sapgyo upper stream 2 107 25 381.02 1.33 494 49 38 543,92
Sapgyo upper stream 1 55,08 195.68 0.68 254 2536 27934
T-P Guman watermark 5983 66.96 6.24 2200 37.89 192,92
Sapgyo midstream 17 .54 20.65 0.30 261 13.03 5413
Total 239.70 664.31 8.55 32.09 125,66 1,070.31
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Table 5, The amount of allowed pollutant loads discharged from each unit watershed according to various mitigation scenario

(unit: kg/day)

Div, Unit watershed Initial condition Scenario 1 Scenario 2 Scenario 3

Sapgyo upper stream 2 8,483.82 (100%) 5,090.29 (60%) 6,862.77 (81%) 2,120,95 (25%)

Sapgyo upper stream 1 4,292 64 (100%) 2,575.58 (60%) 2,005.03 (47%) 4,171.30 (97%)

BOD Guman watermark 2,69157 (100%) 1,614 .95 (60%) 672.89 (25%) 2,691.57 (100%)

Sapgyo midstream 742,49 (100%) 445 49 (60%) 185.62 (25%) 742,49 (100%)

Total 16,210.52 (100%) 9,726.31 (60%) 9,726.31 (60%) 9,726.31 (60%)

Sapgyo upper stream 2 2,056.40 (100%) 1,233.84 (60%) 1,610.20 (78%) 514,10 (25%)

Sapgyo upper stream 1 1,178.58 (100%) 707 15 (60%) 732.38 (62%) 936.09 (79%)

T-N Guman watermark 934 .84 (100%) 560,90 (60%) 261 .56 (28%) 934 84 (100%)

Sapgyo midstream 292,15 (100%) 175,29 (60%) 73.04 (25%) 292,15 (100%)

Total 4,461 .97 (100%) 2,677.18 (60%) 2,677.18 (60%) 2,677.18 (60%)

Sapgyo upper stream 2 543,92 (100%) 326.35 (60%) 436.89 (80%) 135.98 (25%)

Sapgyo upper stream 1 279.34 (100%) 167.61 (60%) 143,54 (51%) 259,16 (93%)

T-P Guman watermark 192,92 (100%) 115,75 (60%) 48 23 (25%) 192,92 (100%)

Sapgyo midstream 54 13 (100%) 32.48 (60%) 13.53 (25%) 54 .13 (100%)

Total 1,070.31 (100%) 642 19 (60%) 642.19 (60%) 642,19 (60%)
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Fig, 10, Water quality simulation results using three scenarios,
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Fig. 11, Water quality simulation result according to the mitiga-
tion scenario 1,
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Table 6, Water quality simulation result of the last element (31st

element) (unit: mg/L)
Scenario BOD T-N T-P
Initial condition 289 7.46 0.23
Scenario 1 1.79 453 0,14
Scenario 2 172 417 0.15
Scenario 3 198 515 0.13
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Fig. 12, Water quality simulation result according to the mitiga-
tion scenario 2,
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