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Abstract

Land Generated Waste Load Unit(LGWLU) estimation based on land use data is required to understand the impact of
land use on water quality. The method of estimating LGWLU based on the monitoring data requires a lot of time and
manpower. In this study, we propose a method of land pollution unit load estimation based on land use data with LP
optimization. Optimization is the process to obtain the best possible optimal solution in a given condition. This study
carried out optimization by using excel solver in Microsoft Excel. This study derived LGWLU of BOD, T-N, T-P in
Gongju—Si and Seocheon—Gun by using the 2012 land use map made by ministry of environment based on 2010

satellite image. This study about LGWLU estimation is expected to be able to determine more clearly the water
pollution caused by land use changes.
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Table 1. Land Generated Waste Load Unit Based on Cadastral Items
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Cadastral Ttems Land Generated Waste Load Unit
(kg/km?/Day)
Modified Items in .

TMDL Original Items BOD T-N T-P
Dry Paddy Dry Paddy, Orchard 1.59 9.44 0.24
Rice Paddy Rice Paddy 2.30 6.56 0.61
Forestry Forestry 0.93 2.20 0.14

. Housing Site, Factory Site, School Site, Parking Place, Gas Station Site,
Structural Site Warehouse Site, Road, Railroad Site, Physical Site, Historical Site 85.90 13.69 210

. Pasture, Mineral Spring, Salt Pond, Bank, River, Ditch, Pond March,
Miscellaneous Land Fish Farm, Water Supply Site, Park, Burial Ground, Miscellaneous Land 0.960 0.759 0.027
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Table 2. Area Ratio of Land use Types in Test-bed

Land use Types - érea Ratio
Gongju-Si Seocheon—Gun

Residential 1.07% 1.09%
Industrial 0.12% 0.37%
Commercial 0.21% 0.42%
Recreational 0.02% 0.06%
Transportation 1.98% 1.92%
Public Use 0.15% 0.21%
Paddy Field 7.82% 34.08%
Cropland 4.78% 14.49%
Farm Plant 0.39% 0.36%
Farmstead 0.31% 0.49%
Other Farm 0.23% 0.47%
Broad Leaf 58.27% 10.79%
Coniferous 12.00% 23.53%
Mixed Forest 5.97% 3.06%
Natural Grass 2.09% 1.29%
Artificial Grass 1.22% 1.44%
Inland Marsh 0.99% 1.39%
Coastal Marsh 0.00% 0.21%
Quarry Barren Field 0.03% 0.20%
Other Barren Field 0.59% 0.86%
Inland Water Bodies 1.74% 3.17%
Ocean Water 0.00% 0.11%

—— Miscellaneous Land (Group by Land Use)

= Rice Paddy(Group by Land Use)
Strcutural Site(Group by Land Use)
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(b) Seocheon—-Gun

Fig. 1. Comparison of Cadastral with Land Use Types.
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Table 3. Calculated Land Generated Waste Load Unit Based on Land Use Types
Land Generated Waste Load Unit (Kg/Km?/Day)
Land Use Items Code
BOD T-N T-P
Residential 110 68.39 12.076 2.645
Industrial 120 84.78 15.367 1.179
Commercial 130 83.01 10.839 1.721
Recreational 140 89.24 31.848 6.378
Transportation 150 108.90 17.718 2.838
Public Use 160 86.11 4.695 1.939
Paddy Field 210 2.28 7.795 0.610
Cropland 220 1.05 15.310 0.346
Farm Plant 230 10.51 7.7954 1.679
Farmstead 240 0.99 3.83 0.344
Other Farm 250 27.89 1.907 1.480
Broad Leaf 310 1.12 2.208 0.154
Coniferous 320 1.27 2.467 0.125
Mixed Forest 330 1.19 2.338 0.140
Natural Grass 410 1.97 2.133 0.135
Artificial Grass 420 3.04 1.664 0.098
Inland Marsh 510 1.52 1.438 0.081
Coastal Marsh 520 1.10 0.985 0.045
Quarry Barren Field 610 12.80 3.224 1.473
Other Barren Field 620 38.39 13.673 1.946
Inland Water Bodies 710 0.000 0.000 0.000
Ocean Water 720 0.000 0.000 0.000
Table 4. Comparison of Land Generated Waste Loads Made by Land Use and Cadastral Data
) Gongju-Si Seocheon—Gun
Categories
BOD T-N T-P BOD T-N T-P
Generated Waste Load | Land Use Map |  4,515.8 3,923.62 296.217 2,033.2 2347.02 159.389
(Kg/Day) Cadastral Data 4,381.0 3,541.11 267.597 2,193.7 2,294.73 161.385
Error(%) 3.1 10.8 10.7 -7.3 2.3 -1.2
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Table 5. Changes of Land Generated Waste Load in Test-beds
Vear Gongju-Si (Kg/Day) Seocheon—-Gun (Kg/Day)
BOD T-N T-P BOD T-N T-P
2002 4,311.3 4,147.12 309.660 2,685.4 2,2817.32 185.285
2007 4,665.4 4,140.73 310.846 2,725.7 2,271.34 184.810
2012 4,515.8 3,923.62 296.217 2,033.2 2,347.02 159.389
Table 6. Correlation Coefficients of Time Series for Land Generated Waste Load
Year BOD T-N T-P
Gongju—Si 0.53 -0.90 -0.86
Seocheon—Gun -0.87 0.78 -0.90

Table 7. Correlation Coefficients of Land Use Area Changes and Land Generated Waste Load Changes

Area Land Use Types Correlation Cpefficiegt of | Water Quality | Correlation Coefficients of Land Use Area Changes
Area and Time Series Components and Land Generated Waste Load Changes
Other Farm -0.59 BOD -1.00
Cropland -0.67 T-N 0.92
Residential -0.90 1.00
Transportation 0.97 -0.72
Public Use -0.69 0.96
o Paddy Field -0.93 0.99
Gongju—Si
Farm Plant 0.89 T_p -1.00
Mixed Forest -0.97 0.96
Natural Grass 0.87 -1.00
Artificial Grass 1.00 -0.87
Inland Marsh 0.97 -0.96
Inland Water Bodies -0.99 0.91
Other Farm 0.33 BOD -0.75
Cropland 0.93 T-N 0.96
Residential -0.86 1.00
Transportation 0.97 -0.93
Public Use -0.85 0.54
Paddy Field -1.00 0.90
Seocheon—Gun
Farm Plant 0.89 T_p -1.00
Mixed Forest -0.79 0.98
Natural Grass 0.77 -0.97
Artificial Grass 0.90 -1.00
Inland Marsh 0.86 -1.00
Inland Water Bodies -0.67 0.93
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