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Simulation Conditions based Characteristics of Spatial Flood Data Extension
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Abstract

The effects of initial conditions and input values of the rainfall-runoff model were studied in the applications of a lumped concept model
for flood event data extension. For the initial conditions of the rainfall-runoff model, baseflow effects and spatial distributions of saturation
points (K, for the storage function methods (SEM) were analyzed. In addition, researches on the effects of rainfall data conditions as input
values for the rainfall-runoff model were performed. The Chungju Dam watershed was selected and divided into 3 catchments including smaller
size of 22 sub—catchments. The observed discharge and inflow amounts at Yeongwol 1, Chungju Dam, and Yeongwol 2 water level stations
were individually operated as criteria for flood data extension in 30 flood events from 1993 to 2009. Direct and base flow were distinguished
from a stream flow. In order to test capability of flood data extension, obtained base flow was applied to the rainfall-runoff model for three
water level stations. When base flow was adopted in the model, the Nash- Sutcliffe Efficiency (NSE) was increased. The numbers of over satisfaction
for model performance (>0.5) were increased over 10%. Saturation points (Zs,) which strongly influence the runoff amount when rainfall starts
were optimized based on the runoff amount at three water level stations. The sizes of saturation points for three locations were similar which
means saturation point size is not depending on the runoff amount. The effects of rainfall information for flood runoff were tested at 2002ev1
and 2008ev]. When increased the amount of rainfall information, the runoff simulations were closer to the simulations with full of rainfall information.
However, the size of improvement was not substantial on rainfall-runoff simulations in terms of the size of total amount of rainfall.

Keywords : rainfall-runoff model, baseflow, saturation point, rainfall information, data extension
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Fig. 2. Schematics of the Chungju Dam Watershed
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Table 1. Flood Events with the Comparisons with or Without Baseflow Consideration (Greens at events: big
differences of initial flow amount, Oranges at w/baseflow: observations with malfunction)

NSE
Events Event Period w/o Baseflow w/ Baseflow

YW1 CJ YW2 YW1 CJ YW2
1 1993evl| 1993-07-13 1:00 1993-07-14 21:00 0.91 0.93 0.93 0.99 0.92 0.95
2 1993ev2| 1993-08-09 19:00 1993-08-11 18:00 0 0 047 -2.32 0.28 078
3 1996evl| 1996-07-20 8:00 1996-07-25 7:00 0.93 0 -0.01 091 0 -0.02
4 1996ev2| 1996-07-26 6:00 1996-07-30 0:00 0.62 0 0.59 071 0 0.85
5 1997evl| 1997-07-01 0:00 1997-07-03 13:00 0 0.66 0.98 -899 0.56 0.95
6 1997ev2| 1997-07-15 4:00 1997-07-18 1600 0.45 04 0.92 045 0.39 0.94
7 1997ev3| 199/-08-03 6:00 1997-08-06 18:00 0.71 0.28 0.92 061 0.25 0.94
8 1998‘5\'!’1. 1998-08-08 3:00 1998-08-10 11:00 0.34 0 0.23 -0.26 0.66 0.37
9 1999evl| 1999-08-01 16:00 1998-08-05 20:00 0.86 0.93 0.95 097 0.93 0.96
10 1999ev2| 1999-09-19 9:00 1999-09-26 11:00 0.78 0.78 0.9 0.8 0.78 0.95
11 2002evl| 2002-08-05 16:00 2002-08-09 600 0.91 0.98 053 097 0.99 0.95
12 2002ev2| 2002-08-30 21:00 | 2002-09-02 1.00 0.93 0.96 0.35 0.95 094 | =275
13 2003evl| 2003-07-21 15:00 | 2003-07-26 16:00 0.79 0.04 0.84 082 0.03 0.93
14 2003ev2| 2003-08-27 10:00 | 2003-08-30 14:00 09 0.78 0.57 094 04 09
15 2003ev3| 2003-09-11 23:00 | 2003-09-14 12:00 0.37 0.67 Q.75 072 0.79 076
16 2004evl| 2004-06-18 23:00 | 2004-06-22 18:00 0.62 0.92 0.96 -9.54 0.95 098
17 2004ev2| 2004-07-14 21:00 2004-07-19 1:00 0.45 0.68 0.07 0.85 0.93 0.9
18 2004ev3| 2004-08-17 23:00 | 2004-08-20 22:00 0.48 0.83 0.91 0.59 0.87 0.97
19 2005evl| 2005-06-30 8:00 2005-07-03 &:00 0.92 0.87 0.79 0.75 09 0.9
20 2006evl| 2006-07-14 5:00 2006-07-20 0:00 0.88 0.94 0.78 0.85 0.98 0.65
21 2006ev2| 2006-07-27 6:00 2006-07-31 11:00 07 0.93 0.94 0.95 0.95 096
22 2007evl| 2007-08-03 13:.00 2007-08-14 1:00 0.6 0.74 0.94 083 0.77 0.95
23 2007ev2| 2007-03-26 1600 2007-09-11 7:00 -0.54 04 0.79 0.15 0.46 085
24 2007ev3| 2007-09-14 10:00 | 2007-09-19 15:00 0.69 0.82 0.93 0.9 0.82 0.84
25 2008evl| 2008-07-23 18:.00 2008-07-28 &00 0.9 0.89 0.92 092 0.95 0.98
26 2009evl| 2009-07-09 0:00 2009-07-11 1200 0.83 0.59 0.88 0.76 0.52 0.91
27 2009ev2| 2009-07-11 16:00 2009-07-14 5:00 0.96 0.59 0.32 096 0.97 -3.42
28 2009ev3| 2009-07-13 18:00 | 2009-07-16 17:00 0.77 0.31 -0.1 065 0.91 063
29 2009ev4| 2009-07-17 1300 | 2009-07-20 21:00 -1.94 0 0.62 0.53 0.58 089
30 2009ev5| 2009-08-11 10:00 | 2009-08-14 9:.00 0.89 0.84 0.93 0.89 0.67 0.94
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Table 2. As; Distribution Based on Stabilized Parameters

Before Adjusted
Events Rsa NSE

Ywl o] Yw2 YW1 c Yw2

1 1993evl| 654 204 204 0.99 0.92 0.95
2 1999ev2| 978 84 84 0.8 0.78 0.95
3 2002evl| 76.2 100.7 | 100.7 0.97 0.89 0.95
4 2003ev2| 623 5 9.6 0.94 04 09
5 2003ev3| 471 5 5 0.72 0.79 0.76
6 2004ev2| 125 5 5 0.85 0.93 08
7 2004ev3| 150 75 75 0.59 0.87 0.97
g 2005evl 5 123 12.3 0.75 08 0.9
9 2006evl 5 25 25 0.85 0.28 0.65
10 |2006ev2| 128.1 127 127 0.95 0.95 0.96
11  |2007evl| 2223 604 604 0.83 0.77 0.95
12 |2007ev3| 1319 71.8 71.8 0.9 0.82 0.84
13 |2008evl| 787 1041 | 1041 0.92 0.95 0.98
14  |2009evl| 90.7 335 335 0.76 0.52 0.91
15 |2009ev3| 0.5 5 5 0.65 0.91 0.63
16 |2009ev4| 108.1 5 5 0.53 0.58 0.89
17 |2009ev5| 1171 | 1248 | 1248 0.89 0.67 0.94
Average 0.82 081 0.88
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Table 3. Average RMSE for Discharge Locations with Diverse Rainfall Observation Condition

Density of Rainfall Obs. Loc.

Discharge Loc. Average-RMSE (CMS, m/s) [Ar{;a NG, Obs: Kim)

S1 S2 s3 S1 S2 s3

Chungju Dam | 19051 | 122.11 | 10341 | 60436 | 31657 | 302.18
Jungsun 2 11030 | 4751 | 4330 | 559.77 | 279.88 | 279.88
Yeongwol 2 10524 | 5099 | 4363 | 76457 | 28671 | 28671
Panwoon 6607 | 4153 1051 | 44140 | 29427 | 22070
Yeongwol 1 11493 | 5121 2964 | 536.63 | 321.98 | 40248
Yeongwol 10830 | 5307 | 4595 | 81677 | 30629 | 306.29
Yeongchoon 157.19 | 98.83 7253 | 597.18 | 31849 | 298.59
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