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In this study, CN value was estimated by using detailed soil map and land cover characteristic against upper
basin of Kumho watermark located on the upper basin of Kumho river and the hydrologic morphological character-
istic factors were extracted from the basin by using the DEM document. Also the runoff analysis was conducted
by the WMS model in order to study how the assumed CN value affects the runoff characteristic.

First of all, as a result of studying the soil type in this study area, mostly D type soil was identified by the
application of the 1987 classification criteria. However, by that in 1995, B type soil and C type soil were distributed
more widely in that area. When CN value was classified by the 1995 classification criteria, it was estimated lower
than in 1987, as a result of comparing the estimated CNs by those standars. Also it was assumed that CN value
was underestimated when the plan for Geum-ho river maintenance was drawn up.

As a result of the analysis of runoff characteristic, the pattern of generation of the classification criteria of soil groups
appeared to be similar, but in the case of the application of the classification criteria in 1995, the peak rate of runoff
was found to be smaller on the whole than in the case of the application of the classification criteria in 1987.

Also when the statistical data such as the prediction errors, the mean squared errors, the coefficient of determi-
nation and other data emerging from the analysis, was looked over in total, it seemed appropriate to apply the 1995
classification criteria when hydrological soil classification group was applied. As the result of this study, however,
the difference of the result of the statistical dat was somewhat small. In future study, it is necessary to follow up
evidence about soil application in many more watersheds and in heavy rain.
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Table 1. Classification criteria of hydrologic soil groups in Korean Soil(J. H. Jung, etal. 1995)

Marks denoted according to soil characteristics

Soil characteristics

4 3 2 1
Textural famil Sandy(skeletal) Co. loamy Fine loamy Fine silty
ex oty Loamy sk.(coarse) |Co. silty Vol. ashes| Loamy sk. (fine) Clayey(F&VTF)
Drainage classes Somewhat excess. Mod. well Imperfectly Poorly
. Very Rapid, . _ Mod. M. slow(6.0~
Permeability(cm/hour) Rapid(>12.0) Mod. rapid(12~6.0) 05) Slow, v.slow(<0.5)
Impermeable layer ap- None exist 100~50 50~25 Within 25
peared(cm)
Hydrologic groups divided A (>13) B (12711) C (1078) D 7)

Table 2. Kind and definitions of the impermeable layers(J. H. Jung etal. 1995)

Kinds

Definitions

Hard pan | o1 within 25cm of the profile.

Planosollike soil(e. g. Bugog, Jangweon, Pogog, Yeongog etc.)were assumed to have hard-

Parent rock within 50cm of the soil profile.

Assumed having impermeable layer within 25cm from the surface when the “R”layer appear

Clayey layer

from the layer that contain more than 35% of clay fraction(<2p).

Plow sole .
soils.

Assumed to have the layer at 25~50cm in paddy soil except sandy(skeletal), coarse silty

Ground Waler | ¢ (iherefore mark 1),

Poorly drained Soils are assumed to have impermeable layer within 25cm from the sur-
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Fig. 1. Map of study area.



(b) Actual stream

Fig. 2. Stream order distribution.
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Table 3. Present conditions of land cover characteristic
in study area

Classification|Classification
Criteria in | Criteria in
Land Use or Cover 1987 1995

(Area, ki) | (Area, km)
Residential Area 16.976 16.986
Industrial Area 2891 2.891
Commercial Area 1.330 1.329
Recreational Facilites Area 0.026 0.026
Traffic Area 5497 5.496
Public Facilities Area 2.049 2.050
Paddy 75.758 75.760
Farm 62.463 62.463
House Cultural Land 1.066 1.067
Orchard 52.063 52.063
The rest Cultural Land 1.828 1.828
Broad-leaved Forest 112.836 112.836
Coniferous Forest 283.563 283733
Mixed Forest 244125 260.309
Natural Grassland 17.334 1.010
Golf Course 0.060 0.050
The rest Grassland 5223 5222
Inland Moor 7.161 7.160
Shore Moor 0.000 0.000
Mining Area 0.315 0315
The rest Eroded Land 10.115 10.115
Inland Water 18135 18135
Offshore Water 0.000 0.000
Total 920.834 920.834
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Fig. 3. Land Cover characteristic map of study area

imported from WMS.
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Table 4. Area under soil groups of classification criteria
Classification Land Use or Cover A (;:V)pe B (’;;l)pe ¢ (:];;’)pe D (’I:I‘;)pe 1?;?;3 ];;;?1

Residential Area 2.013 1.680 6.239 5915 1.129 16976

Industriai Area 0.199 0.048 1.158 1.436 0.050 2891

Commercial Area 0.113 0.069 0.269 0.832 0.047 1.330

Recreational Facilites Area 0.001 0.004 0.009 0.012 0.000 0.026

Traffic Area 0.408 0.453 1.711 2452 0473 5497

Public Facilities Area 0.057 0.099 0570 1.282 0.041 2.049

Paddy 4.897 7512 38.465 21573 3311 75.758

Farm 2.523 8.343 25.581 22.436 3580 | 62463

House Cultural Land 0.366 0.359 0.273 0.065 0.003 1.066

Orchard 10.429 4761 15.841 14781 6.241 52.053

Classification The rest Cultural Land 0.275 0.123 0.759 0.5 0.117 1.828
Criteria in 1987 Broad-leaved Forest 8.110 14.773 1.815 87.818 0320 | 112836
Coniferous Forest 16.320 28.666 33171 | 203.725 1671 | 283553

Mixed Forest 0.221 14.235 22969 | 205434 1266 | 244125

Natural Grassland 16.405 0.100 0311 0472 0.096 17.384

Golf Course - - 0.027 0.023 ~ 0.050

The rest Grassland 0.069 0.085 1.664 3.309 0.096 5.223

Inland Moor 0.620 0.338 0.760 0.363 5.080 7.161

Shore Moor - - - - ~ 0

Mining Area - 0.066 0.027 0.207 0.015 0315

The rest Eroded Land 0.620 0592 2.163 3.609 3.131 10.115

Inland Water 0.834 1.699 6.718 1.470 7414 18.135

Offshore Water - - - - - 0

Residential Area 16.986 - - - - 16.986

Industrial Area - - - 2.891 ~ 2.891

Commercial Area - - - 1.329 - 1.329

Recreational Facilites Area - 0.026 - - - 0.026

Traffic Area - - - 5.49% ~ 5496

Public Facilities Area - - 2.050 - - 2.050

Paddy - - - - 75.760 75.760

Farm - 62.463 - - - 62.463

House Cultural Land - - - 1.067 - 1.067

Orchard - - - 52.053 ~ 52.053

Classification The rest Cultural Land 1.828 - - - ~ 1.828
Criteria in 1995 Broad-leaved Forest - - | 112.836 - - | 112.836
Coniferous Forest -1 283733 - - ~ 1 283733

Mixed Forest - | 260.309 - - -1 260.309

Natural Grassland - 1.010 - - - 1.010

Golf Course - 0.050 - - - 0.050

The rest Grassland - 5222 - - - 5222

Inland Moor 7.160 - - - - 7.160

Shore Moor - - - - - 0

Mining Area - - 0.315 - - 0.315

The rest Eroded Land 10.115 - - - - 10.115

Inland Water - - 18.135 - - 18.135

Offshore Water - - - - - 0
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(a) Classification criteria in 1987

(b) Classification criteria in 1995

Fig. 4. SCS soil map of area converted into SCS classification criteria.
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Fig. 6. Results of extraction of morphological charac-
teristic factors extracted at WMS.
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Table 5. Results of extraction of morphological characteristic factors extracted at WMS

A7

Before Before
Morphological Unit Young Chun| Confulence in |Sin Ryung-{ Confulence Buk Kumho Total
Characteristic m Dam Sin Ryung- Chun in Buk An-Chun | Watermark | Area
Chun An-Chun
A kit 237.12 200.12 362.96 9795 6.97 17.00 931.12
BS m/m 0.1939 0.0798 0.1229 0.0845 0.0573 0.0480 0.1260
L km 24.79 22,99 26.25 13.54 469 742 4443
P km 100.84 107.04 132.19 62.09 2196 28.19 24697
Sin km/km 1.06 1.09 1.20 1.40 063 052 1.07
AVEL m 402.10 190.42 27513 169.59 104.19 98.79 272.80
MFD km 30.16 28.64 35.13 845 743 22.38 5454
MFS m/m 0.0166 0.0211 0.0261 0.0237 0.0201 0.0437 0.0110
MSL km 26.22 25.01 3150 18.90 294 382 4756
MSS m/m 0.0090 0.0063 0.0099 0.0054 0.0017 0.0011 0.0049
TOSTR km 0 0.92 194 1.69 1.37 0.35 1.09
CSD km 14.37 12.52 13.94 12.72 2.27 3.33 20.26
CSS m/m 0.0035 0.0032 0.0029 0.0035 0.0022 0.0003 0.0025
Table 6. Results of CN value under AMC condition
Prameter AMC-1 AMC-II AMC-II
' Classificati|Classificati| Kumho|Classificati|Classificati| Kumho|Classificati|Classificati| Kumho
The Locality on in 1987|on in 1995| River |on in 1987{on in 1995] River |on in 1987|on in 1995| River
Joung Chun-Dam | g3 57 - 80 7 - % 83 -
pstream
Sin Ryung-Chun | g5 60 55 80 78 66 9 89 &
Confluence
Sin Ryung-Chun 64 58 - 81 77 - 91 89 -
Before Confulence
in Buk An-Chun 67 56 45 83 75 66 92 87 32
Buk An-Chun 63 61 - 80 79 - 90 90 -
Kumho Watermark 60 60 45 78 78 66 89 89 82
F) 2R BRI AANNEAG RN, DHRLFHF, 1997.11
Table 7. Selected storm events for model run test
Storm Date Rainfall Total rainfall Antecedint precipitation
event duration(hr) (mm) rainfall during 5 days(mm)
1 98. 6. 24. 21:00 ~ 6. 28. 23:00 93 118 0
2 99. 8 3. 0500 ~ 8 6. 04:00 71 75 71
3 99. 9. 22. 03:00 ~ 9. 25, 00:00 69 152 165
4 02. 8. 7.19:00 ~ 8. 11. 23:00 100 214 24
5 03. 7. 6. 11:00 ~ 7. 11. 02:00 98 191 87
6 03. 8. 18 09:00 ~ 8. 20. 23:00 65 132 5
7 03. 9. 11. 20:00 ~ 9. 15. 06:00 82 231 43
Asee, W £f9g #o) o)Ak A 2599
AN 2L A4Y AAPLEVEY AT el FEAN] BAW oY AN APAY 54
DY TS dHs E7HL MG A A AHE Table 59 2o
#9 274S 71702 ¢ 499 A AFS  $ETUAALCNE AR7) fANE foe
2 320 239 £90 gald $uana 9 WA= SCSERVIEA 8 479 S
e 2fge) AYHE AR FTHL WG EFTA B C D Typ)oZ ARFY EFE, E
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Fig. 7. Statistical analysis results of flood runoff characteristic.
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Table 8. Statistical analysis results of simulation flood outflow characteristic

Storm Model MEF(m'/s) | RMSE(m/s) R® | Quax(%)

98. 6. 24. 21:00 ~ Classification Criteria in 1987 14.183 111.928 0.769 131.078
’ 6. 28. 23'.00 Classification Criteria in 1995 1.082 118.013 0.847 157.717

CE Kumho river Study ~71.959 189.200 0.924 221.776

9. 8. 3. 05:00 ~ Classification Criteria in 1987 41.776 102.314 0.770 148910
' 8. 6 04100 Classification Criteria in 1995 28.706 106.626 0.778 161.985
T Kumho river Study 21.567 110.500 0.776 200.484

99. 9. 22. 03:00 ~ Classification Criteria in 1987 125.100 170.459 0.932 100.081
' 9' 25' 06_00 Classification Criteria in 1995 99.185 157.150 0.924 127597
e Kumho river Study 203.128 242.058 0.953 190.747

02. 8 7. 19:00 ~ Classification Criteria in 1987 59.030 214.476 0.846 68.337
8 1 25.00 Classification Criteria in 1995 46.505 208.727 0.851 73.467
o Kumho river Study 106.313 240.994 0.825 91.156

03. 7. 6. 11:00 ~ Classification Criteria in 1987 130.584 301.207 0677 90.112
’ 7' 1(') Oé'OO Classification Criteria in 1995 114.213 297.639 0.672 110.936
o Kumho river Study 105.607 296.779 0.699 136.779

03. 8. 18 09:00 ~ Classification Criteria in 1987 138.500 216.107 0.862 100.995
3 20' 23'.00 Classification Criteria in 1995 119.950 205568 | 0864 | 121.086
T Kumbho river Study 110.488 202.116 0.864 161.357

03. 9. 11. 20:00 ~ Classification Criteria in 1987 85525 182.654 0.976 91.925
' 9' 15' 06'00 Classification Criteria in 1995 64.919 189.112 0974 106.780
N Kumho river Study 156.606 219,359 0979 | 134310
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