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ABSTRACT

This study is to evaluate the parameter behavior of VfloTM distributed rainfall-runoff model by applying 3 kinds of rainfall
interpolation methods viz. Inverse Distance Weighting (IDW), Kriging (KRI), and Thiessen network (THI). For the 1,544 km®
Dongcheon watershed of Nakdong river, the model was calibrated using 4 storm events in 2007 and 2009, and validated using 2
storm events in 2010. The model was calibrated with Nash-Sutcliffe model efficiency of 0.97 for IDW, 0.94 for KRI, and 0.95 for
THI respectively. For the sensitive parameters, the saturated hydraulic conductivity (K. for IDW, KRI, and THI were 0.33, 0.31,
and 0.43 cm/hr, and the soil suction head at the wetting front (¥)) were 4.10, 3.96, and 5.19 cm H,O respectively. These parameters
affected the infiltration process by the spatial distribution of antecedent moisture condition before a storm.
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Fig. 1 The Algorithm of Vflo™ (Vieux, 2004)
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Fig. 2 Spatial input data: (a) DEM, (b) Land use, and (c) Soil map
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Table 1 The results of spatial interpolation to rainfall data

Rainfall DW Kriging Thiessen
Event
(mm) | (mm) | @ | ) | @ | mm) | %

2007-08-0620:00 | 779 | 89.9 | 155 | 922 | 184 | 1020 | 31.0
2007-09-14 03:00 | 148.6 | 154.5 4.0 | 1427 | —4.0 | 1371 | =78
2009-07-14 16:00 | 142.7 | 1339 | —6.2 | 1404 | —1.6 | 1402 | — 1.8
2009-07-28 14:00 | 434 | 475 94| 46.1 6.2 | 46.6 74
2010-05-22 00:00 | 64.8 | 79.2 | 223 | 69.6 75| TL1 9.8
2010-07-1515:00 | 613 | 62.1 1.2 65.1 6.1] 614 0.1
2010-09-1018:00 | 40.8 | 484 | 188 | 445 92| 4521 109
Total 579.5 | 6155 | 9.29 | 600.6 | 5.97 | 603.6 | 7.09
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Table 2 The VfloTM results of streamflow during simulated periods

Streamflow
Bvent Duration Rainfall b d IDW Kriging Thiessen
TV
(hr) (mm) (13(33 m% volume R volume R volume R
10° m) (10° m’) 10° m)
2007/08/06 72 779 24319.5 24116.3 0.99 22829.9 0.99 23069.5 0.99
2007/09/14 80 148.6 44402.7 43645.2 0.98 46032.5 0.95 43676.2 0.94
2009/07/14 240 142.7 38160.4 38935.1 0.95 38597.9 0.95 37065.6 0.94
2009/07/28 24 434 11931.2 13423.5 0.99 13227.9 0.96 13442.9 0.96
Table 3 The calibrated parameters according to spatial 500 ] 0
interpolation of IDW, Kriging and Thiessen network :gz‘:::; g
methods o — Thiessen 1° ¢
Hydraulic conductivity | Wetting Front = - - Kriging £
Method | Roughness | ra”(‘z;j;;“ ity e Ei) PR | ME | v Lo . IDW F
DW | 0055 033 410 [0.98]0.97]1.04 § e
= 200 S
Kriging 0.055 0.31 3.96 0.96]0.94 | 1.06 o« E
Thiessen|  0.054 0.43 519 096|0.95]1.03 " .
9‘] —‘é‘—%)\(‘)] U%—C_‘ aSh and SUtC lffe (1970)7]‘ Xﬂ?_]_-é‘_]: E-z%] kel w:mzoo:oo 10.05-24 18:00 migsztnmo 10.05.30 06:00 wo&ozo:oo
- ate
4415 (ME, Model Efficiency)E ARE-3}Sith E3F A= & (8) 92 May 2010
Sk wo) gl gakslel HASEAAY] ATES opir] 95 .,
o] =842 (VCI, Volume Conservation Index)E AR5} = Rainfall
o 500 — Observed
r’]' —— Thiessen 5
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x 3
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_/] ‘j El:‘,] E‘,]Z]S'l]- /‘R—_._]—z—%-%]:#«] -dX]——‘ E‘_U;] q—] 5 0% 10.09-10 18:00 10.09-12 23:00 10469-1:04:00 10.09-17 09:00 100919 1?00
ate

Welel et Aas vehfar ¢l whde] 2007 9¢ 14%
O] T9AMLE] A 11 HAp Hoff oF 283 B7HA| A}o)7} L
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(c) 10 September 2010

Fig. 3 Hydrograph comparison between simulated and ob-
served runoff
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Table 4 Statistical summary of peak runoff according to spatial interpolation of IDW, Kriging and Thiessen network methods

Peak runoff (m’/sec) SD (%)
Date — - — - Pa (mm)
Obs. IDW Kriging Thiessen IDW Kriging Thiessen
2007-08-06 755.1 757.5 749.9 743.7 0.3 =07 —-15 23.6
2007-09-14 1758.8 1458.3 1464.0 1261.2 -17.1 —16.8 —28.3 0.0
2009-07-14 6104 613.1 610.1 609.6 0.5 0.0 -0.1 35.6
2009-07-28 331.3 325.8 321.5 315.0 - 17 -3.0 —49 19.0
2010-05-22 373.1 379.8 400.8 399.0 1.8 74 —38 43.8
2010-07-15 414.0 441.3 376.2 436.9 6.6 -91 5.5 100.9
2010-09-10 343.9 368.9 375.7 388.9 7.3 9.3 13.1 81.8

Obs.: Observed, SD: Standard Deviation, P.: antecedent 5 days rainfall (mm)
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