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Abstract

The SCS-CN (Soil Conservation Service-Curve Number) method has been practically applied for estimating the effective precipitation.
The CN is used to be determined according to the land use condition based on the US standard. However, there are two distinctive
differences between U.S. and Korean land use conditions: mountainous (forest) and rice paddy area that cover more than 70% of the
Korean territory. The previous work proposed to use 79 for rice paddy area, regardless of the soil type. Because US SCS’s goal was
originally to increase crops, the SCS classification standard provides only for woods and there are no criteria to distinguish the wood
and forest. To determine the CN for forest, alternatively the U.S. Forest Service criteria have been employed in practice considering
hydrologic condition class. In this study, we investigated the change of the forest CN using the observed rainfall - runoff data within the
target area. The results indicated that the CN for forest was suitable for HC=1, and the corresponding CNs were redetermined between
54 and 55.
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Fig. 1. Hydrologic condition class of forest (MLTM, 2012a)
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Tables 1 and 29} 2t} CN=2 Table 37} 2}, 2 Ao A= AT A = 2] CN HskE
Table 1. Land cover of study area (km?)

Code Main category Sub category Gulun Banglim Wangsungdong
110 Urban Residential 5.64 1.86 0.287
120 Urban Manufacturing 0.07 0.05 0.000
130 Urban Commercial 0.07 0.99 0.039
140 Urban Recreational 0.00 0.00 0.000
150 Urban Street & roads 2.59 2.65 0.960
160 Urban Public establishment 0.76 0.26 0.043
210 Agriculture Rice paddy 42.25 15.28 8.259
220 Agriculture Farm 27.80 40.84 12.606
230 Agriculture Vinyl greenhouse 0.02 0.24 0.094
240 Agriculture Orchard 0.06 0.16 0.009
250 Agriculture Other plantations 0.18 0.32 0.000
310 Forest Broad-leaved forest 145.43 162.09 224.666
320 Forest Coniferous forest 411.28 226.19 54.206
330 Forest Mixed stand forest 65.93 60.39 95.147
410 Open space Natural pasture 0.34 1.20 0.174
420 Open space Golf course 0.00 0.77 0.000
430 Open space Other grassland 1.10 1.32 1.941
510 Open space Inland wetland 0.97 0.28 0.055
520 Wetlands Coastal wetlands 0.00 0.00 0.000
610 Bare ground Mining area 0.00 0.13 0.012
620 Bare ground Other bare ground 2.38 2.57 0.833
710 Water surface Inland water surface 4.75 1.96 1.848
720 Water surface Marine water 0.00 0.00 0.000

Table 2. Soil type of study area (km?)
Soil type Gulun Banglim Wangsungdong
A 513.26 376.58 310.88
B 174.19 81.63 85.46
C 16.13 29.77 0.92
D 8.03 31.58 3.92
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Table 3. Basic Information of watersheds

657

Watershed Type of watershed Area (km?) Te K Initial CN Optimum CN
Gulun Forest 711.61 5.08 6.55 56.6 61
Banglim Forest 519.56 3.20 4.12 56.9 61
Wangsungdong Forest 401.18 3.19 3.32 54 60
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O] CN2 ¢F 571 Z7151] 61 2 et o™, G452 CN O] 312 CN aligner -5-2)(Eq. (1)) A-8-5FtHEnderlin and
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Table 4. Changes in CN as documented

o o Curve numbers for soil type Hydrologic
Division Forest division A m e = condition class
SCS Wood 45 66 77 83 HC=2.25
KWRA (2002) Wood 45 66 77 83 HC=2.25
KWRA (2005) Wood 45 66 77 83 HC=2.25
KWRA (2009) Wood 45 66 77 83 HC=2.25
Coniferous forest 48 69 79 85
MLTM (2012a) Broad-leaves forest 48 69 79 85 HC=2
Mix forest 48 69 79 85
Yoon (2008) Forest 56 75 86 91 HC=1
712 Rt Telt BE EEold §E 244795 A ==
B3 = A, ESS

B Ao A A 0] §E 24| 40] islo] what 2%
29l thod 0] §5 2|57} o] A WsheA] TR
SlsTo] AF1o] NS 0~100712] WatA 7w A 2|58} A5
o] CNREE-S ¥ - B7FatSic. Fig, 5ol 4] 5 vje} 2ol
PR RS EoF AC) 2 WistA 7o) et Ao} Zo]
St} 27ksRe A2 818 4 it ke oNol wfe} 214
5} o] ] CNGHS Bl male A3t iAo B He=2) 7]
29l CNZL 4804 28 $90.2 03, 8 §.212023, P45
1.2 0272 71 2H& Aol 2 mer}. 2|25t ol%e] CNgk
o] ol Hliwsl £ ATKTable 5), 2L} HY fole

Table 5. Comparison of differences before and after optimization

A—A—A Banglim after op!
A—h—A

after

timazation

Difference

40 42 44 46 48 50 52

ForestCN

T T
54 56 58 60

Fig. 5. Sensitivity analyses according to CN change

Forest Variation of Curve Number Difference from before optimization Difference from after optimization
CN Gulun | Banglim | Wangsungdong Gulun | Banglim | Wangsungdong Gulun | Banglim | Wangsungdong
44 53.2 53.6 50.3 3.43 3.31 3.69 8.43 8.31 8.69
45 54.0 54.3 51.2 2.65 2.54 2.84 7.65 7.54 7.84
46 54.8 55.1 52.0 1.86 1.77 1.98 6.86 6.77 6.98
47 55.6 55.9 52.9 1.08 1.00 1.12 6.08 6.00 6.12
48 56.4 56.7 53.7 0.30 0.23 0.27 5.30 5.23 5.27
49 57.1 57.4 54.6 0.49 0.54 0.59 4.51 4.46 4.41
50 57.9 58.2 55.4 1.27 1.31 1.45 3.73 3.69 3.55
51 58.7 59.0 56.3 2.05 2.08 2.30 295 2.92 2.70
52 59.5 59.7 57.2 2.84 2.85 3.16 2.16 2.15 1.84
53 60.3 60.5 58.0 3.62 3.62 4.02 1.38 1.38 0.98
54 61.1 61.3 58.9 4.41 4.39 4.87 0.59 0.61 0.13
55 61.8 62.0 59.7 5.19 5.16 5.73 0.19 0.16 0.73
56 62.6 62.8 60.6 597 5.93 6.59 0.97 0.93 1.59
57 63.4 63.6 61.4 6.76 6.70 7.44 1.76 1.70 2.44
58 64.2 64.4 62.3 7.54 7.47 8.30 2.54 2.47 3.30
59 65.0 65.1 63.1 8.32 8.24 9.15 3.32 3.24 4.15
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Table 6. Runoff curve number of hydrologic soil cover complexes
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Code Main category Sub category A B C D Note

48 69 79 85 Existing
310 Forest Broad-leaved forest

55 72 82 85 Improvement

48 69 79 85 Existing
320 Forest Coniferous forest

55 72 82 85 Improvement

48 69 79 85 Existing
330 Forest Mixed stand forest

55 72 82 85 Improvement
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