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Abstract

The objective of this study is to develop a prediction model of specific degradation using data mining classification especially for the
rivers in South Korea river. A number of critical predictors such as erosion and sediment transport were extracted for the prediction
model considering watershed morphometric characteristics, rainfall, land cover, land use, and bed material. The suggested model
includes the elevations at the mid relative area of the hypsometric curve of watershed morphomeric characteristics, the urbanization
ratio, and the wetland and water ratio of land cover factors as the condition factors. The proposed model describes well the measured
specific degradation of'the rivers in South Korea. In addition, the development model was compared with the existing models, since the
existing models based on different conditions and purposes show low predictability, they have a limit about the application of Korean
River. Therefore, this study is focusing on improving the applicability of the existing model
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(b) Calculation Process

Fig. 1. Diagram for process and calculation of model tree (Bhattacharya et a/., 2007)
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Table 1. Parameters for developed model
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Classification (Number of Parameters)

Parameters

Watershed Morphometry (16)

Main Stream Length, Tributary Length, Total Stream Length, Strahler Stream Order (KRF), Strahler
Stream Order (Delineated Stream), Shreve Stream Order (Delineated Stream),

Watershed Area, Drainage Density, Shape Factor, Form Factor, Watershed Average Slope, Elevation
At Mid Relative Area, Low Elevation, Mean Elevation, Hypsometric Index, River Slope

Precipitation (4)

Mean Annual Precipitation At Gauging Point, Mean Annual Precipitation At Watershed, Rainfall
Erosivity At Gauging Point, Rainfall Erosivity At Watershed

Land Cover (8)

Percentage of Urban, Agriculture, Forest, Pasture, Bareland, Wetland, Water, Wetland And Water

Soil Type at From 0 ¢m to 10 cm
Effective Soil Depth (4)

Percentage of Clay, Silt, Sand, Rock

Bed Material Size (2)

Minimum of dso, Maximum of dso

Table 2. Model tree application equations by conditions and determination coefficients

Hypsometric | Main Stream | Percentage of Wetland | Percentage of Eq Constant Coefficient Exponent for Variables
Index, Hyp | Length, L, and Water, WIW Urban, Urban a b c d
<=187 - - - Eq. 1 661.10 0.551 -0.342 -0.442
<=3.11 Eq. 2 109.16 0.639 -0.264 -0.231
<=265 <203 >3.11 Eq.3 111.61 0.642 -0.264 -0.231
> 187 >2.63 - Eq. 4 113.10 0.580 -0.271 -0.231
> 265 - - Eq.5 100.83 0.567 -0.179 -0.231
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Table 3. Comparison of discrepancy ratio and correlation coefficient (Unit: t ons/km?syr)
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Fig. 3. Comparison of model tree (O) and existing mode! (@) with measured specific degradation

Name Measured Model KICT Yoon Kane Kane Kang Kang Kang Kang Kang Kang
Tree (1992) (2011) | (2007a) | (2007b) | (2019a) | (2019b) | (2019¢c) | (2019d) | (2019¢) | (2019f)
Yeoju 117.19 35.56 112.48 | 1307.82 420.47 177.28 53.40 7131 43.76 265.13 36.55 39.28
Heungcheon 403.57 197.78 164.99 | 1662.67 416.17 245.717 111.97 133.54 166.24 | 1689.52 285.22 274.60
Yulgeuk 202.52 191.84 83.75 | 4249.13 416.80 257.27 124.20 143.89 155.87 | 1747.57 466.08 305.02
Cheongmi 411.74 130.74 157.03 705.85 426.69 233.55 99.74 108.35 111.77 | 1037.19 173.18 175.47
Nambhanriver 16.51 30.17 49.98 32.21 426.48 180.97 55.95 69.02 35.98 175.64 26.94 27.13
Heukcheon 75.29 57.19 5.89 11.52 410.00 244.84 111.01 141.29 74.84 344.94 47.59 79.05
Seonsan 70.69 60.88 3.99 187.90 456.00 220.43 87.49 57.74 48.44 413.94 51.06 67.15
Dongchon 43.30 66.99 35.80 34.27 458.02 211.82 79.94 49.45 65.89 211.82 35.76 39.66
Gumi 20.99 41.08 4.58 | 1568.95 457.92 177.57 53.59 36.31 31.65 216.74 30.80 38.34
Nakdong 43.90 3831 100.69 | 2805.76 452.92 179.97 55.25 44.19 32.64 212.07 31.29 37.33
Waegwan 56.08 42.87 193.03 | 2503.39 457.04 177.29 53.41 37.67 34.13 237.07 32.98 42.28
Ilseon bridge 4.06 38.30 153.98 | 2156.62 45591 179.74 55.09 40.30 30.98 200.46 29.60 36.04
Jindong 102.38 50.48 188.64 226.58 424.52 167.88 47.19 61.82 57.32 401.72 54.42 75.71
Jeongam 33.45 48.86 21.82 | 1108.62 411.53 199.51 69.79 96.70 69.13 419.87 57.29 68.78
Hyangseok 84.28 57.31 112.12 | 1511.56 442.58 212.11 80.19 73.11 54.27 531.53 67.47 79.46
Dongmun 74.81 61.70 83.80 350.94 447.12 257.29 124.21 94.99 62.33 454.23 73.93 59.84
Jeomchon 31.34 43.47 51.43 26.13 437.97 230.22 96.55 90.91 46.70 262.64 34.45 29.80
Yonggok 46.33 43.46 9.87 | 1977.58 454.22 214.86 82.56 58.41 38.12 194.06 33.26 47.15
Jukgo 37.22 36.73 532.21 | 1843.83 437.07 215.95 83.51 82.22 50.03 431.70 51.94 51.59
Gaejin2 51.76 40.80 374.86 538.74 445.70 225.96 92.55 77.47 42.98 306.91 39.62 36.50
Hoedeok 119.12 146.16 230.94 77.74 422.44 230.22 96.55 111.00 196.03 | 1312.14 129.93 219.08
Gongju 108.76 61.03 17.44 753.98 427.51 184.31 58.32 70.42 76.96 620.80 77.45 106.42
Hapgang 133.54 151.82 109.83 821.74 430.39 264.37 132.10 129.00 135.85 | 1150.69 157.42 173.04
Useong 61.23 44.15 290.17 228.75 428.22 248.79 115.11 118.99 49.25 395.51 52.23 67.27
Guryong 60.08 47.87 262.07 116.34 425.69 253.50 120.10 126.85 61.55 195.54 41.80 52.29
Hakgyo 97.44 129.13 77.48 242.73 437.07 255.27 122.02 110.69 79.71 250.25 70.46 76.55
Naju 114.35 145.15 58.72 201.45 426.12 206.36 75.34 87.55 118.94 465.74 80.50 98.65
Mareuk 165.99 211.13 19.32 | 1712.53 419.46 227.85 94.31 112.68 202.81 961.98 145.99 142.13
Nampyeong 46.72 61.53 346.14 55.31 418.09 231.07 97.35 117.25 133.50 294.51 50.72 52.41
Seonam 40.34 55.44 25.94 318.90 422.94 232.16 98.40 112.03 83.32 395.50 67.07 73.55
Jukgok 32.15 32.27 104.12 10.26 410.74 215.44 83.07 111.72 46.39 183.56 36.47 55.33
Gokseong 44.85 36.12 4.16 43.47 418.55 208.88 77.45 97.50 50.37 241.78 45.61 63.93
Gurye2 45.15 36.63 11.41 91.63 405.23 195.13 66.37 98.86 51.19 249.75 45.72 44.36
Yongseo 28.43 42.34 111.60 3.95 404.04 264.80 132.58 172.03 54.78 229.53 37.93 41.72
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