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Abstract

Non-point source pollutants have characteristics making them difficult to manage due to uncertainty of flow paths. Since
agricultural non-point sources account for more than 57% of non-point sources, the necessity for management is increasing.
This study examines the possibility of utilizing land cover map to suggest a more appropriate method of setting management
priority for agricultural non-point sources in the Daecheong Lake area, and draws implications by comparing the results
derived using the cadastral map which is mentioned in TMDL Basic Policy. To define the prioritized areas for management,
the pollution load was calculated for each subbasin using the formula from TMDL technical guidelines. As a result, the
difference of the average pollution load between land cover map and cadastral map ranged from 11.6% to 21% among the
subbasins. In almost all subbasins, there were differences in ranking of management priority depending on the land
information that was used. In addition, it was found that it was reasonable to use the level 3 land cover map to calculate the
load generated by the land system, as a result of examining the implementation goals and methods of each data and comparing
them with satellite images.
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Fig. 1. Study area.
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Fig. 5. The DEM of Daecheong lake area.
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Table 1. Non-point pollutant unit load of agricultural area (NIER, 2019)
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(Unit: kg/km?*-day)

Cadastral Map Land Cover Map LV3 (Code) BOD T-N T-P
Paddy Paddy (211, 212) 4.38 3.41 1.40
Dry Field (221, 222)
Dry field Green House (231) 4.24 2.92 0.47
Other Cultivation (252)
Orchard Orchard (241) 2.69 1.56 0.63
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Fig. 6. The relationship between slope and sediment generation (Choi et al., 2009).

Table 2. The area of agricultural region in Daecheong lake area (Unit: km?)
Agricultural region Land Cover Map LV3 Cadastral Map
Paddy 144.01 248.12
Dry Field 220.78 237.44
Orchard 88.34 17.18
Green House 15.53 -
Other Cultivation 5.11 -
Total 473.79 502.74
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land cover map
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Fig. 7. Example of agricultural area difference between cadastral map and land cover map.

Table 3. Non-point source pollutant load amount (BOD)

(Unit: kg/day)

Rank Cadastral Map Land Cover Map
Subbasin Pollutant Load Amount Subbasin Pollutant Load Amount
Total - 2139.73 - 1906.70
1 ChoGang A04 154.35 ChoGang A04 152.91
2 GeumBon F14 127.27 GeumBon F14 113.04
3 GeumBon D05 81.55 GeumBon D05 69.17
4 GeumBon D10 70.55 GeumBon D10 61.67
5 GeumBon E03 65.36 BoCheong A02 60.19
6 BoCheong A02 61.49 BoCheong A03 55.42
7 BoCheong A03 57.28 BoCheong A08 54.39
8 GeumBon F06 5435 GeumBon E03 48.78
9 GeumBon F22 52.78 ChoGang A12 4791
10 BoCheong A08 51.89 GeumBon F22 46.53
shoret 4= 9ick. 373.01kg/day = Upebeh. EXBEAEE o} §3 B
AR SHHO G BOD U T-P MANSIES /b VIR ARES AN 4SRr} wAs]o] BOD
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53} ZtHAppendix 2, 3, Table 3, 4). AA] 72
SPARGe AMES JE0R PSR 49 BOD
2139.73kg/day, T-P 469.79%g/dayo]n] E|mEAw
£ 7|1E0® AKE 79 BOD 1906.70kg/day, T-P

*
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Table 4. Non-point source pollutant load amount (T-P)
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(Unit: kg/day)

Rank Cadastral Map Land Cover Map
Subbasin Pollutant Load Amount Subbasin Pollutant Load Amount
Total - 469.79 - 373.01
1 ChoGang A04 37.53 ChoGang A04 37.47
2 GeumBon F14 26.21 GeumBon F14 23.05
3 BoCheong A03 19.01 GeumBon D05 13.92
4 BoCheong A0S 16.63 GeumBon D10 12.92
5 BoCheong A02 15.14 BoCheong A03 12.22
6 GeumBon D05 14.41 GeumBon E03 11.94
7 GeumBon D10 13.64 BoCheong A02 10.62
8 BoCheong A0S 13.10 BoCheong A08 10.08
9 ChoGang A12 11.60 GeumBon F22 9.31
10 GeumBon E03 11.51 ChoGang A02 8.84
Table 5. Non-point source weighted pollutant load amount (BOD) (Unit: kg/day)
Cadastral Map Land Cover Map
Rank Subbasin Weighted Pollutant Load Subbasin Weighted Pollutant Load
Amount Amount
1 GeumBon F14 127.12 GeumBon F14 112.91
2 ChoGang A04 102.92 ChoGang A04 101.96
3 GeumBon E03 66.37 BoCheong A08 60.48
4 GeumBon F06 62.11 GeumBon E03 49.54
5 BoCheong A08 57.69 BoCheong A02 48.80
6 GeumBon C08 55.33 GeumBon C08 48.66
7 BoCheong A02 49.85 GeumBon D05 41.07
8 GeumBon D05 48.42 GeumBon D10 40.69
9 ChoGang A02 47.64 ChoGang A02 39.74
10 GeumBon D10 46.54 GeumBon F06 38.94
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71 o] Tl AraelM Al edRstide]  Folli= BOD 7e0R FiF14 Ao 7V w2 ¢
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Table 6. Non-point source weighted pollutant load amount (T-P)

(Unit: kg/day)

Cadastral Map

Land Cover Map

Rank Subbasin Weighted Pollutant Load Subbasin Weighted Pollutant Load
Amount Amount

1 GeumBon F14 26.18 ChoGang A04 24.99

2 ChoGang A04 25.02 GeumBon F14 23.02

3 GeumBon E03 14.63 BoCheong A08 14.36

4 BoCheong A08 14.57 BoCheong A02 9.91

5 ChoGang A02 11.98 GeumBon E03 8.98

6 GeumBon C08 11.41 GeumBon C08 8.33

7 GeumBon D05 11.29 ChoGang A02 7.82

8 BoCheong A02 11.06 ChoGang A12 7.24

9 GeumBon D10 10.97 GeumBon D05 7.09

10 GeumBon F06 10.50 GeumBon F06 7.05
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Appendix. 1. The result of mean slope and weight factor by each subbasin
Subbasin 1:{2;2 \;]:Citgoh: Subbasin g{z:rel \;]:Citg(it Subbasin gﬁ;}; \;]:citg;rt

GeumBon C01 14.2 1.09 GeumBon E04 13.7 1.06 GeumBon F28 4.8 0.47
GeumBon C02 17.0 1.28 GeumBon E05 12.1 0.95 GeumBon F29 5.8 0.54
GeumBon C03 16.6 1.25 GeumBon E06 12.8 1.00 GeumBon F30 15.9 1.21
GeumBon C04 14.9 1.14 GeumBon E07 13.5 1.04 GeumBon F31 10.0 0.82
GeumBon C05 13.8 1.06 GeumBon E08 9.0 0.75 GeumBon F32 12.4 0.98
GeumBon C06 17.3 1.30 GeumBon E09 11.2 0.90 BoChung A02 10.0 0.81
GeumBon C07 17.4 1.30 GeumBon FO1 13.5 1.04 BoChung A03 5.2 0.50
GeumBon C08 14.5 1.11 GeumBon F02 14.9 1.14 BoChung A04 11.4 0.90
GeumBon C09 18.8 1.40 GeumBon F03 13.8 1.06 BoChung A05 6.7 0.60
GeumBon C10 17.8 133 GeumBon F04 13.7 1.06 BoChung A06 7.4 0.64
GeumBon C11 153 1.16 GeumBon F05 14.1 1.08 BoChung A0Q7 16.5 1.25
GeumBon C12 14.7 1.12 GeumBon F06 15.0 1.14 BoChung A08 14.5 1.11
GeumBon C13 13.0 1.01 GeumBon F07 13.8 1.06 BoChung A09 15.4 1.17
GeumBon C14 18.2 1.36 GeumBon F08 8.4 0.71 BoChung A10 14.0 1.08
GeumBon C15 12.7 0.99 GeumBon F09 9.6 0.79 BoChung All 15.1 1.15
GeumBon C16 12.3 0.97 GeumBon F10 11.2 0.90 BoChung A12 13.5 1.04
GeumBon C17 13.8 1.06 GeumBon F11 103 0.84 BoChung A13 11.8 0.93
GeumBon C18 11.4 0.91 GeumBon F12 12.2 0.96 ChoGang A0l 18.1 1.35
GeumBon D01 16.0 1.21 GeumBon F13 11.3 0.90 ChoGang A02 13.4 1.04
GeumBon D02 10.6 0.85 GeumBon F14 12.8 1.00 ChoGang A03 13.8 1.06
GeumBon D03 10.8 0.87 GeumBon F15 16.5 1.25 ChoGang A04 7.8 0.67
GeumBon D04 11.5 0.91 GeumBon F16 17.1 1.29 ChoGang A05 153 1.16
GeumBon D05 6.7 0.59 GeumBon F17 12.7 1.00 ChoGang A06 12.5 0.98
GeumBon D06 14.5 1.11 GeumBon F18 12.3 0.96 ChoGang A07 15.9 1.20
GeumBon D07 12.7 0.99 GeumBon F19 13.1 1.02 ChoGang A08 19.5 1.45
GeumBon D08 10.9 0.87 GeumBon F20 16.5 1.24 ChoGang A09 11.9 0.94
GeumBon D09 12.3 0.97 GeumBon F21 18.5 1.37 ChoGang A10 13.0 1.02
GeumBon D10 7.7 0.66 GeumBon F22 9.1 0.75 ChoGang Al1l 11.4 0.91
GeumBon D11 7.6 0.65 GeumBon F23 12.0 0.94 ChoGang A12 9.5 0.78
GeumBon D12 15.8 1.20 GeumBon F24 14.1 1.08 ChoGang A13 11.8 0.93
GeumBon E01 17.9 1.34 GeumBon F25 9.1 0.75 ChoGang A14 12.4 0.98
GeumBon E02 15.9 1.21 GeumBon F26 4.5 0.45 Average 12.8 1
GeumBon E03 13.0 1.02 GeumBon F27 6.1 0.55
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Appendix. 2. The result of calculating pollution load based on the cadastral map
Subbasin (kz;()i]jy) (kg/dI;y) Subbasin (kBg/?i]a)y) (kgT/ dl;y) Subbasin (kzzgy) (kg/ dI;y)

GeumBon C01 22.56 4.10 GeumBon E04 23.75 5.32 GeumBon F28 0.74 0.18
GeumBon C02 13.66 2.85 GeumBon E05 29.72 6.71 GeumBon F29 0.32 0.05
GeumBon C03 13.81 2.75 GeumBon E06 29.60 6.20 GeumBon F30 0.03 0.00
GeumBon C04 25.87 5.36 GeumBon E07 17.49 3.90 GeumBon F31 0.19 0.04
GeumBon C05 19.48 4.27 GeumBon E08 26.20 5.36 GeumBon F32 0.00 0.00
GeumBon C06 19.98 3.94 GeumBon E09 13.37 2.66 BoChung A02 61.49 13.64
GeumBon C07 8.82 1.76 GeumBon F01 32.54 6.01 BoChung A03 57.28 15.14
GeumBon C08 49.65 10.24 GeumBon F02 28.43 5.33 BoChung A04 19.06 3.94
GeumBon C09 2.31 0.53 GeumBon F03 6.18 1.18 BoChung A05 35.44 8.76
GeumBon C10 15.84 2.80 GeumBon F04 16.66 2.84 BoChung A06 21.74 5.79
GeumBon C11 4.86 1.10 GeumBon F05 0.16 0.03 BoChung A07 1.72 0.26
GeumBon C12 1.71 0.28 GeumBon F06 54.35 9.19 BoChung A08 51.89 13.10
GeumBon C13 0.75 0.12 GeumBon F07 2.34 0.32 BoChung A09 14.21 2.96
GeumBon C14 16.25 3.30 GeumBon FO08 1.64 0.26 BoChung A10 17.79 4.39
GeumBon C15 11.53 229 GeumBon F09 21.16 437 BoChung A1l 16.28 3.45
GeumBon C16 8.38 1.45 GeumBon F10 46.33 9.64 BoChung A12 5.31 1.11
GeumBon C17 4.78 0.90 GeumBon F11 17.57 4.02 BoChung A13 14.98 3.26
GeumBon C18 0.00 0.00 GeumBon F12 42.29 9.60 ChoGang A0l 31.52 6.55
GeumBon D01 1.92 0.36 GeumBon F13 37.87 7.78 ChoGang A02 45.78 11.51
GeumBon D02 29.97 6.82 GeumBon F14 127.27 26.21 ChoGang A03 9.95 1.99
GeumBon D03 20.39 4.67 GeumBon F15 2.02 0.32 ChoGang A04 154.35 37.53
GeumBon D04 32.71 7.55 GeumBon F16 8.80 1.33 ChoGang A05 7.39 1.65
GeumBon D05 81.55 19.01 GeumBon F17 15.19 2.95 ChoGang A06 25.55 6.28
GeumBon D06 32.74 7.27 GeumBon F18 40.70 8.39 ChoGang A07 16.81 4.07
GeumBon D07 11.47 2.90 GeumBon F19 12.47 2.85 ChoGang A0S 4.00 0.80
GeumBon D08 2.08 0.59 GeumBon F20 12.99 2.78 ChoGang A09 19.60 4.18
GeumBon D09 17.87 433 GeumBon F21 4.01 0.91 ChoGang A10 22.96 5.22
GeumBon D10 70.55 16.63 GeumBon F22 52.78 11.60 ChoGang A11 4.15 0.97
GeumBon D11 2.87 0.75 GeumBon F23 15.11 2.86 ChoGang A12 46.16 10.00
GeumBon D12 8.20 1.80 GeumBon F24 1.35 0.28 ChoGang A13 32.39 6.59
GeumBon E01 0.36 0.07 GeumBon F25 3.68 0.65 ChoGang A14 38.31 9.29
GeumBon E02 0.02 0.01 GeumBon F26 0.00 0.00

GeumBon E03 65.36 14.41 GeumBon F27 0.00 0.00
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Appendix. 3. The result of calculating pollution load based on the land cover map

Subbasin BOD TP Subbasin BOD TP Subbasin BOD TP
(kg/day)  (kg/day) (kg/day)  (kg/day) (kg/day)  (kg/day)

GeumBon C01 15.53 2.37 GeumBon E04 16.88 3.09 GeumBon F28 0.43 0.09
GeumBon C02 10.15 1.56 GeumBon E05 22.68 439 GeumBon F29 0.47 0.11
GeumBon C03 8.41 1.33 GeumBon E06 22.17 4.28 GeumBon F30 0.05 0.01
GeumBon C04 21.88 3.79 GeumBon E07 15.04 2.39 GeumBon F31 0.19 0.04
GeumBon CO05 14.87 2.76 GeumBon E08 21.15 3.71 GeumBon F32 0.00 0.00
GeumBon C06 13.65 2.15 GeumBon E09 14.21 2.43 BoChung A02 60.19 12.22
GeumBon C07 3.60 0.59 GeumBon FO1 26.69 4.70 BoChung A03 55.42 13.92
GeumBon C08 43.66 7.47 GeumBon F02 29.02 5.25 BoChung A04 29.97 6.08
GeumBon C09 15.53 2.37 GeumBon F03 3.89 0.61 BoChung A05 42.65 10.08
GeumBon C10 11.06 1.35 GeumBon F04 12.90 2.02 BoChung A06 23.21 5.78
GeumBon Cl11 438 0.68 GeumBon F05 0.00 0.00 BoChung A07 0.85 0.13
GeumBon C12 1.04 0.14 GeumBon F06 34.08 6.17 BoChung A08 54.39 12.92
GeumBon C13 1.37 0.32 GeumBon F07 1.53 0.27 BoChung A09 13.93 291
GeumBon C14 11.81 1.91 GeumBon F08 1.85 0.35 BoChung A10 16.34 3.98
GeumBon C15 8.28 1.43 GeumBon F09 18.56 3.13 BoChung A1l 16.13 3.48
GeumBon C16 6.09 1.13 GeumBon F10 34.69 737 BoChung A12 451 0.90
GeumBon C17 3.37 0.54 GeumBon F11 26.74 5.28 BoChung A13 22.72 5.03
GeumBon C18 2.95 0.44 GeumBon F12 39.47 6.64 ChoGang A01 16.48 2.99
GeumBon D01 1.13 0.20 GeumBon F13 30.37 5.59 ChoGang A02 38.18 7.51
GeumBon D02 23.72 393 GeumBon F14 113.04 23.05 ChoGang A03 9.13 1.78
GeumBon D03 15.66 2.57 GeumBon F15 1.77 0.28 ChoGang A04 152.91 37.47
GeumBon D04 25.75 4.45 GeumBon F16 2.82 0.39 ChoGang A05 12.60 2.66
GeumBon D05 69.17 11.94 GeumBon F17 9.88 1.84 ChoGang A06 28.67 6.89
GeumBon D06 24.76 4.16 GeumBon F18 39.70 6.36 ChoGang A07 17.71 4.19
GeumBon D07 10.60 1.69 GeumBon F19 10.56 1.73 ChoGang A0S 428 0.93
GeumBon D08 2.64 0.51 GeumBon F20 9.56 1.53 ChoGang A09 17.55 3.34
GeumBon D09 16.05 2.88 GeumBon F21 3.75 0.59 ChoGang A10 20.78 4.55
GeumBon D10 61.67 10.62 GeumBon F22 46.53 8.60 ChoGang A11 7.50 1.78
GeumBon D11 3.00 0.58 GeumBon F23 10.66 1.59 ChoGang A12 4791 9.31
GeumBon D12 5.80 0.84 GeumBon F24 1.93 0.35 ChoGang A13 29.80 5.59
GeumBon E01 0.06 0.01 GeumBon F25 3.05 0.55 ChoGang A14 30.15 6.24
GeumBon E02 0.00 0.00 GeumBon F26 0.00 0.00
GeumBon E03 48.78 8.84 GeumBon F27 0.00 0.00




