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Spatial Extension of Runoff Data in the Applications of a Lumped Concept Model
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Abstract

Runoff data availability is a substantial factor for precise flood control such as flood frequency or flood
forecasting. However, runoff depths and/or peak discharges for small watersheds are rarely measured which
are necessary components for hydrological analysis. To compensate for this discrepancy, a lumped concept
such as a Storage Function Method (SFM) was applied for the partitioned Choongju Dam Watershed in
Korea. This area was divided into 22 small watersheds for measuring the capability of spatial extension
of runoff data. The chosen total number of flood events for searching parameters of SFM was 21 from
1991 to 2009. The parameters for 22 small watersheds consist of physical property based (storage coefficient:
k, storage exponent: p, lag time: 7)) and flood event based parameters (primary runoff ratio: £, saturated
rainfall: Rs.). Saturated rainfall and base flow from event based parameters were explored with respect
to inflow at Choongju Dam while other parameters for each small watershed were fixed. When inflow of
Choongju Dam was optimized, Youngchoon and Panwoon stations obtained average of Nash-Sutcliffe Efficiency
(NSE) were 0.67 and 0.52, respectively, which are in the satisfaction condition (NSE > 0.5) for model
evaluation. This result is showing the possibility of spatial data extension using a lumped concept model.

Keywords : runoff data, spatial extension, lumped concept model
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Table 1. Properties of Choongju Dam Watershed

Number of Small Area River Length | Form Factor | Watershed Average River Slope
Watersheds (A, km?) (L, km) (FF) Slope (WAS) (RS)
1 546.000 35.108 0.445 0.421 0.013
2 276.200 22.875 0.528 0.467 0.021
3 487.200 32.875 0.451 0.443 0.017
4(Jungsun?2) 220.900 20.554 0.523 0.490 0.023
5 143.000 9.661 1.532 0.493 0.061
6 233.000 21.446 0.507 0.482 0.027
7(Youngwol2) 238.400 18.232 0.717 0.481 0.026
8(Youngwol) 147.100 15.018 0.652 0.447 0.037
9 518.300 25.196 0.816 0.391 0.021
10(Panwoon) 364.500 26.268 0.528 0.422 0.019
11 3.300 1.982 0.840 0.228 0.072
12 606.100 38.589 0.407 0.370 0.013
13(Youngwoll) 121.000 6.446 2.912 0.290 0.048
14 156.600 6.089 4.224 0.402 0.061
15 61.700 4.839 2.635 0.460 0.083
16(Youngchoon) 508.400 26.625 0.717 0.501 0.026
17 246.500 8.589 3.341 0.460 0.066
18 492.000 22.161 1.002 0.429 0.029
19 297.700 7.339 5.527 0.358 0.055
20 539.500 22.518 1.064 0.348 0.021
21(Choongju Dam) 291.600 6.268 7.422 0.424 0.086
22 149.000 22.875 0.285 0.314 0.034

(#<) ¥gk Ministry of Land, Infrastructure and Transportation, 2005a.)
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Iteratively
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rainfall events

Runoff data at
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Fig. 3. Procedure of Spatial Extension using a
Lumped Concept Model
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Table 2. Finalized Asz with Events Information

Event Number Start End Finalized R, Other Parameters
1 1990ev3 1990-09-10 5:00 1990-09-13 8:00 11.2
2 1993ev1 1993-07-13 1:00 1993-07-14 21:00 184
1995ev1 1995-08-31 2:00 1995-09-03 10:00
3 1997ev1 1997-07-01 0000 1997-07-03 13:00 46.0
1999ev1 1999-08-01 16:00 1999-08-05 20:00 30.3
5 1999ev2 1999-09-19 9:00 1999-09-26 11:00 33.3
2001evl 2001-07-09 22:00 2001-07-12 12:00
2001ev2 2001-07-17 0:00 2001-07-18 16:00
6 2002ev1 2002-08-05 16:00 2002-08-09 6:00 50.4
7 2002ev2 2002-08-30 21:00 2002-09-02 1:00 11.2
8 2003ev2 2003-08-27 10:00 2003-08-30 14:00 11.2 k= 6.5441n (FF) — 52.91 RS" 4 28.006
9 2003ev2 2003-09-11 23:00 2003-09-14 12:00 11.2
p=0.07TFF+3.69RS+0.38
10 | 2004evl 2004-06-18 23:00 2004-06-22 18:00 139.7
11 | 2004ev2 | 2004-07-14 21:00 | 2004-07-19 1:00 112 i =0.112-006
12 | 2004ev3 2004-08-17 23:00 2004-08-20 22:00 22.4
13 | 2005evl 2005-06-30 8:00 2005-07-03 6:00 21.3
14 | 2006evl 2006-07-14 5:00 2006-07-20 0:00 19.1
15 | 2006ev2 2006-07-27 6:00 2006-07-31 11:00 11.2
16 | 2007evl 2007-08-03 13:00 2007-08-14 1:00 34.5
17 | 2007ev3 2007-09-14 10:00 2007-09-19 15:00 29.7
18 | 2008evl 2008-07-23 18:00 2008-07-28 8:00 51.8
19 | 2009ev1 2009-07-09 0:00 2009-07-11 12:00 62.8
20 | 2009ev2 2009-07-11 16:00 2009-07-14 5:00 33.1
21 | 2009ev5 2009-08-11 10:00 2009-08-14 9:00 55.5
ek S AAlste] HFHoR Aol ZFAMEES H549 A9 1997evl Aol 7P £ NSE#K0.87)
wols giek. e, 2710 AE 01 A Al AF & UEhiln gdon B £elnSad Bit 02
sFgolA] Hef ol Uojiks A7kl A 297k % W glek o= Moriasi et al. (2007)0] AFF mAHsH
ek AT 9% Qofiks P el T4 A A o] 71l Slahe FitA o wE Ao A mule] me)
WA A9l on] 20019 AP 2 97 BAEA & 7h BESkE MNSE>05) vl S AnE melth
] 9leo] WAlGHE 492 o] w3 AEAY 195 Fig 5t i3] ol Al 39] NSE v]F wo] 1 3l
9] A9E Fas EASE 2] MM T B ofE gl AT B AFAH gho] 0AS He]
E B Kolol BEAD EASA 82 ek SR 2 1e] ol AT AU SFARE 008 el
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