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<Fig. 1> Study Catchments; Upper DaecheongDam and Miho stream
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<Table 1> Catchment characteristics in Upper Geum River region

[k'?\rf] ALTB Rf D Sﬁ:r:%:]o FARL CN2007
Tanbu 76.39 363.19 0.33 2.45 1090.01 0.926 54.19
Donghyang 164.58 646.6 0.35 1.68 1234.63 0.964 60.03
Cheongju 178.92 158.55 0.37 2.4 1191.71 0.983 71.66
Cheoncheon 285.99 555.01 0.3 3.27 1302.79 0.959 65.4
Oksan 342.38 152.76 0.33 3.05 1215.85 0.976 69.34
Gidae 373.21 284.21 0.22 3.09 1195.78 0.967 65.35
Muju 388.86 614.54 0.45 1.49 1186.76 0.991 58.99
Sangyeo 4924 271.69 0.29 3.1 1207.55 0.956 65.6
Cheongseong 499.67 270.16 0.3 3.09 1209.98 0.953 65.64
Songcheon 608.48 385.1 0.24 217 1135.01 0.974 60.58
Simcheon 651.38 372.22 0.28 2.22 1138.56 0.976 60.96
Bukil 909.1 151.17 0.24 2.08 1221.9 0.924 67.42
YongdamDam 945.59 504.62 0.28 2.27 1301.6 0.782 59.91
Sukhwa 1599.95 142.89 0.21 2.29 1223.16 0.944 68.57
Habgang 1848.83 135.56 0.24 2.41 1225.07 0.952 69.07
Yanggang 2078.15 449.27 0.48 2.24 1246.39 0.887 61.33
DeachengDam 4179.51 362.83 0.53 2.51 1215.75 0.819 64.23
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<Table 2> The Observed Maximum Flood and 100yr return period Design Flood

Qobsmax0211 Qoromax100 Qdmax0110 | Qdmax9110 | Qdmax8110
[m'/s] [mmy/h] [m'/s] [mm/h] [m'/s] [m'/s] [m'/s]
1 Tanbu 1743.39 7.99 - 139.57 139.57
2 Donghyang 1023.8 22.39 1170 25.59 890.30
3 Cheongju 1199.6 24.14 1463 29.44 390.67 390.67
4 Cheoncheon 2088.89 26.29 1405 17.69 399.32
5 Oksan 1857.74 19.50 1555 16.35 979.46
6 Gidae 4580.8 20.57 1516 14.62 726.86 1155.97
7 Muju 4254.56 39.39 1905 17.64 1243.81 1243.81 1243.81
8 Sangye 4162.27 18.08 2140 15.65 465.07 652.08
9 Cheongseong 2877.5 20.73 2150 15.49 740.00 740.00
10 Songcheon 4033.11 23.86 2520 14.91 4023.73
" Simcheon 4860.93 26.87 2600 14.37 1155.34 1705.31 1993.73
12 Bukil 3771.18 14.93 4225 16.73 1662.92
13 | YongdamDam 5519.2 21.01 4010 15.27 1979.80
14 Sukhwa 5050.64 10.51 6640 14.94 1898.52 2519.36 2519.36
15 Habgang 4898.15 9.54 7155 13.93 1954.92 1954.92 1954.92
16 Yanggang 7445.89 12.90 5415 9.38 1297.68 1297.68 1297.68
17 | DaecheongDam 10056 8.66 9830 8.47 5321.20 5321.20 5321.20
e No. Catchment
ST SQobsmarn., - T Tanbu
_ME‘ EiEeEs M = 2 Donghyang
g T 3 Cheongju
E o O @ 4 Cheoncheon
g_ s . 5 Oksan
g
Eﬂ _ ~ z O o 8 Sangyeo
LR L
= 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 1 Simc"'eon
sokr-200kT 200kT-1000kT 1000KT-5000kT 12 Bukil
i i 13 yongdam
ég, - 14 Sukhwa
= 40 15 Habgang
3 7 i | I I L I 1 I I 1o venggens
1 2 3 a 5 6 7 8 9 v 11 12 13 14 15 16 17 17 DCDamOutlet
catchment

<Fig. 4> The Resent Observed Maximum Flood in 10 years and 100yr return period Desigh Flood
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o] AAgk i3 FSARJMANAA, Htxal, FAEE, F4A5, CN2007, SAAR, FARL)E E5F vh

AgGe)T dAA F4 A AR 2848 Sdistksly] flste] Avto] 2 W (Jackknife method)&
gt Aol WL FolXl o] ¥ fES AL BAIFEE nd Wk R4y, 742t
FANA S g2 s AR AR (DAY B gew O SARS FAS, ol
o] QS vAl FAshs 7IMeR viisFAold, Al AFHA Wt o)

dohAEE 9], 199D). ofell & AelM= & 1670 el AR T o] didiros ARt YA
o

h
=
=]
ke
of
3
o

A4S g8 Fabd 52341 Nash Sutcliffe Efficiency(NSE#, Nash and Sutcliffe, 1970)& %]-8-3}
of FAA e o3 HAE o Aot 10d ¥ AMSdS val-HdEsta ¥4 Hed 3
7Felatk 2 Aol ARRE EASE NSE«= g o5 235 vl AEst= Agshy 7
ko] Alre] FEE AREehE Ak BASER —codlld 17HAe] HARE etk APdE 16719
37 A2 9 NSE«9] 48 =
X5 BoH 7d Foe ALlsta FFEMS 3 dAe] BE Fool 7P 3 484
(NSE 0.143)2 wehle] olg 574 5 -2t 9] &
AR v A (D3 2o Aduls R 0.9240]a1, 247
e A4AFE 031 14kl 9] gk zhar, $hd

. olE MRS R vHpro] T FA 3] go] A

A
=
(AER, 200). ¥ ATNH A WAL 34 gol BE ot %2 WA YL vehdick

o Aga o RS A4 B

<Table 3> Results of regression analysis applied Jackknife method

A | CN2007 |SAARB110|  FARL ALTB D Rf constant NSE*
Cheoncheon | 2.09 | -108.27 | 11.33 3301.68 | -1.38 | -609.96 | -2735.15 | -5478.52 0.144
Cheongseong | 2.09 | -99.12 | 10.03 226044 | -1.41 | -776.50 | -2516.51 | -3202.37 0.143

DaecheongDam 3.06 | 387.42 | -27.77 | -20052.27 | 11.84 | 147.56 18.84 24416.67 0.543
Donghyang | 1.99 | 5148 | 10.54 3484.74 1.25 | -1250.73 | -2050.46 | —7550.76 0.189
Gidae 2.07 | 112322 | 12.50 3415.03 | -2.32 | —-838.29 | -3598.47 | —5009.61 0.143
Muju 206 | -11326 | 9.16 -1512.90 | -2.98 | -178.50 | -2267.17 | 1206.33 0177

Simcheon | 2.02 | -96.78 | 11.14 | -4658.18 | -2.80 | -22.84 | -745.24 -209.95 0.231
Songcheon | 1.98 | -199.80 | 21.07 1804.55 | -6.42 | -289.23 | -5562.28 | -8670.80 0.215
Tanbu 1.80 | -412.21 5.79 —3386.48 | -7.96 | 384.06 | -2331.93 | 27150.38 0.402

Yanggang | 1.86 | 102.57 | -8.44 | -12753.04 | 2.51 168.80 | 2714.91 15452.24 0.230
YongdamDam | 3.05 | -195.07 | 9.80 27859.15 | -3.46 64.39 | -3236.59 | -23241.53 | 0.400
Bukil 207 | 11124 | 893 -1146.26 | -2.74 | -103.00 | -2586.09 787.47 0.178
Cheongjiu | 1.65 | 108.06 -.56 974823 | -.44 | -505.95 | —4447.80 | 7396.55 0.199
Habgang | 2.18 | -169.78 | 13.55 2283.88 | -4.60 | —252.19 | —2484.53 | -3296.93 0.179




116 &=f2el=& H92 H2& 2013. 02

Oksan 2.04 | 11637 | 9.70 -1192.73 | -3.25 | -122.91 | -2448.63 504.83 0.181
Sukhwa 209 | -116.08 | 914 | -1327.34 | -3.02 | -167.55 | -1810.95 | 1125.30 0.179

Q = 207A -12322CNyoor + 1250SAARgi10 + 3415.03FARL
- 232ALTB - 3829D - 59847Rf -5009.61  R?=0.854 (1)

Table 4. Results of Qmaxreg estimated by the chosen regression equation

Qobsmax0211 Measuring
A Lh [m'/s] Crze U efficiency
Tanbu 76.39 169.49 1813.53 9.70
Donghyang 164.58 1023.80 2996.95 1.93
Cheongju 178.92 1199.60 1751.28 0.46
Cheoncheon 285.99 2088.89 2099.36 0.01
Oksan 342.38 1857.74 1877.90 0.01
Gidae 373.21 2131.97 1732.72 -0.19
Muiju 383.86 4254.56 3567.60 -0.16
Cheongseong 499.67 2877.50 2577.60 -0.10
Songcheon 608.48 4033.11 2714.85 -0.33
Simcheon 651.38 4860.93 3143.16 -0.35
Bukil 909.10 3771.18 3531.95 -0.06
YongdamDam 945.59 5519.20 4667.37 -0.15
Sukhwa 1599.95 4669.20 4744.33 0.02
Habgang 1848.83 4898.15 5494.34 0.12
Yanggang 2078.15 7445.89 7135.44 -0.04
DeacheongDam 4179.51 10056.00 10586.25 0.05

<Table 4> 9JolA AAE BA2S A-gato] 249 93542 Qmaxreg)F 100 A= A&
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Empirical Flood Risk Assessment in Mid-Small Catchments, Upper Geum River

Ara Ko, Sung Duk Kim, Sang Deuk Park, Hyo Sang Lee

The estimation of flood frequency in small and mid sized catchments has been remained as
difficult problems due to lack of observed data. This study aims to develop the appropriate
relationships between observed maximum peak Flood(Qobsmax0211) in the period of
2002-2011 and the Catchment Characteristics(CCs) for predicting stream flood at mid/small
sized ungauged catchments. This study presents the relationships between 7 representative
CCs(A, ALTBAR, Rf, D, SAAR8110, FARL, and CN2007) and the 16 Qobsmax0211, upper
Geum River region. The linear regression model with Jackknife approach is employed using the
SPSS program. The results indicate the best relationship(regression model) showing acceptable
performances; 5 catchments have the —2%~5% of the flood estimation error and 3 catchments
have less than 2% error rate. The validation of the derived relationship (Qobsmax0211-CCs) at
the Sangyeo catchment shows an acceptable performance of 0.5% error rate in flood

prediction.

key words: flood risk assessment, catchment characteristics, regionalization



