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A Study on the Estimation of Effective
Precipitation using Detailed Soil Map
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ABSTRACT

For the simulation of flow phenomenon that calculate basin outflow, it is required to estimate
effective precipitation which contributes to direct runoff. This paper is focused on using detailed soil
map which is one of the data required to estimate effective precipitation by SCS CN method. Korean
detailed soil map must be reclassified as SCS hydrologic soil group when it is applied to SCS CN
method. In this study, Korean detailed soil maps which are reclassified as SCS hydrologic soil group
by the methods of Her and Jung(1987) and Jung et al. (1995) are applied to flow simulation and the
results are analyzed. The study sites are Wichon watershed and Pyungchang river
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basin which are studied by International Hydrological Program (IHP). HEC-1 and WMS v6. 1 are used
to simulate flow phenomenon and calculate geographic parameters. The difference of flow analysis
results from each soil reclassification method is different from each sites. But the results of flow
analysis approximate observed data by using Jung et al (1995) method more than Her and Jung

(1987) method.
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TABLE 1. Criteria of hydrologic soil groups(Her and Jung, 1987)
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TABLE 2. Classification of hydrologic soil groups for Korean soils(Her and Jung, 1987)
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TABLE 3. Criteria of the hydrologic soil groups for Korean soils(Jung et al., 1995)
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FIGURE 1. Study area

TABLE 5. Hydrological monitoring point of study area
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TABLE 6. Applied hydrological event

g o o P B YUl S| AMC

o s 1985  HAAM 85.08.17 01:00~08.18 00:00 85.08.17 01:00~08.19 03:00 3
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. 1984 A 84.07.03 21:00~07.05 04:00 £4.07.03 21:00~07.07 11:00 2
i

1987  AAAME2 87.07.21 08:00~07.23 09:00 87.07.21 08:00~07.24 18:00 2
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(@) 1 7 (b) &Y Y

FIGURE 2. River network and 6 subbasins

TABLE 8. Geographical characteristics of Wichon watershed

749

x| 8 ol RT 74d 53 Y oy oz =
A 2170 14863 131.36 6371 75.03 350

BS 0.2335 0.2816 02216 02174 0.3698 0.3747

AOFD 190.59 209.88 160.90 16459 17676 197.9

MSL 822350 21668.29 29055.90 1545726 17572.17 8242.54

MSS 0.0129 0.0316 0.0159 00114 0.0173 0.0303

TABLE 9. Geographical characteristics of Pyungchang river basin

g sher Mol WSE e JEE:
A 4899 8.88 144.46 143.41 4767 56.72
BS 03752 04148 0350 037  0BI8 04044
AOFD 496.51 39831 405.23 397.07 388.23 394.03
MSL 1151342 280066 1847121 2374366 262998 1644577
MSS 0.0504 0019 00251 00185 00062 00822
F) - Al Area - BS: Basin Slope + AOFD : Average Overiand Flow Distance

- MSS: Maximum Stream Slope - MSL: Maximum Stream Length
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TABLE 10. The attribute of land cover map and SCS land use table
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FIGURE 3. Land cover map of study area
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FIGURE 5. Detailed soil map of Pyungchang river basin
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TABLE 11. SCS CN and lag time of Wichon watershed
o ik e4  s% 88 o8 12 =3
AMC2 HUEAUT BB 79 76 73 72 76 79
oN HUEYTERS 65 72 78 80 76 72
AMCS HUEYTE R 91 8 87 8 89 91
HUELYT EROS 82 86 90 91 8 86
AMC2 HYUEUSTBERET 1.01 212 3.2 2.06 1.59 0.8
x| & HUEAT BRI 152 243 283 1.62 1.59 097
Azt AMC3 Husdr EREg7 0.67 1.38 208 1.34 1.03 052
HYUYEUTEROS 093 155 1.8 1.10 1.03 0.63
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TABLE 12. SCS CN and lag time of Pyungchang river basin
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FIGURE 7. Flow simulation result: Wichon event 1
TABLE 13. The comparison of simulation result: Wichon event 1
Bl mEE HERY HUEUTERE HUELYTERS
HF/FZF(CMS) 862 876(+1.6%) 8771(+1.7%)
A F 217K hours) 13 15 15
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FIGURE 8. Flow simulation result: Wichon event 2
TABLE 14. The comparison of simulation resuit: Wichon event 2
CImE- 12 UERE HUEUTERET HUEUTEROS

HF/FHCMS) 915 820(-10.4%) 839(-8.3%)

A5 A} ZHhours) 35 35 35
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FIGURE 9. Flow simulation result: Pyungchang river event 1
TABLE 15. The comparison of simulation result: Pyungchang river event 1
o m &= HEREY HUEUT 2 R/E7 HYEAXTERS
A5/ FCMS) 1030 1398(+35.7%) 1196(+16.1%)
A5 A 2H(hours) 15 15 15
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FIGURE 10. Flow simulation result: Pyungchang river event 2
TABLE 16. The comparison of simulation result: Pyungchang river event 2

] 2 3} & HE24F AUEYG=E 787 AVEYERF5
HAFHHCMS) 1487 1646(+10.7%) 1571(+5.6%)
A+ A 7K hours) 27 27 277
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