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Evaluation of Accuracy of the Physics Based Distributed
Hydrologic Model Using Vilo™ Model
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Abstract

In this study, a fully distributed physical-based rainfall-runoff model called Vflo™

is applied to Junglang-cheon basin for

simulating runoff. Geo-spatial data are used to parameterize the model to account for the characteristics of soils, landuse/cover, and
topograph. 300m resolution DEM is used to compute slope and drainage network connectivity. Spatially distributed rainfall data
is interpolated by ordinary kriging method. In this study, hydrograph from HEC-HMS and Vflo™ without/with calibration of
parameters was compared to evaluate the accuracy of rainfall-runoff model From the results, a fully distributed physical-based

rainfall-runoftf model reproduce the peak time and shape of hydrograph much better than HEC-HMS.

Keywords : fully distributed model, kriging, Vflo™
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(a) DEM

(b) Slope

(c) Flow direction

Fig. 3 Topographical characteristics of Junglang-cheon basin
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Table 1. Roughness coefficient and Impervious for certain
types of land use

Value Description | Roughness coe. | Impervious ?

1 Water Area 0.03 1

2 Urbanization 0.015 0.742
3 Eroded Area 0.035 0.442
4 Wetland 0.05 0.241
5 Grassland 0.15 0.44
6 Forest 0.1 0.13
7 Farmland 0.035 0.391

D Distributed Hydrologic Modeling Using GIS(Vieux,
2004)
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(a) Land use(30m)

Fig. 4 Land use map and roughness coefficient of Junglang-cheon basin
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Table 2. Soil depth for certain types of soil (Vieux and Koehler, 2005)

Value Description Soi(lcr?sp th Value Description Soi(lc]r?sp th
0 No data 50 6 Shallow/Moderate 75
1 Very Deep 200 7 Shallow 20
2 Very Deep/Deep 175 8 Very Shallow 25
3 Deep 150 49 Rocky land 10
4 Moderate/Deep 125 No data 50
5 Moderate 100
Table 3. Infiltration coefficient for certain types of soil (Vieux and Koehler, 2005)
Value Description Effect_ive Wetting Front Saturated Hydraulic
Porosity (cm) Conductivity (cm)

0 No data 0.361 15.945 0.595
1 Sandy Loam/Sands 0.415 7.980 6.435
2 Clay Loam/Silty Clay Loam 0.371 24.090 0.100
3 Sandy Loam (with gravels) 0.412 11.010 1.090
4 Sandy Loam/Clay 0.399 21.320 0.560
6 Silty Clay Loam/Clay 0.409 29.465 0.065
7 Clay Loam/Clay 0.347 26.255 0.065
8 Sandy Loam (with gravels) 0.412 11.010 1.090
14 Sandy Loam/Clay Loam 0.361 15.945 0.595
15 Clay Loam (with gravels) 0.309 20.880 0.100
16 Clay Loam/Silt 0.393 18.780 0.375
17 Clay Loam 0.309 20.880 0.100
49 Rocky Land 0.010 0.000 0.000

No data 0.361 15.945 0.595
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(d) Effective Porosity

(e) Wetting Front

(c) Soil Depth

Fig. 5 Infiltration Coefficient of Junlang-cheon Basin

(a) Flow Direction in Vflo™

(b) Basin File in HEC-HMS

Fig. 6 Figures of Input in Each Model
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Fig. 7 Hydrograph of Junglang-cheon Basin
Table 4. Calibration Result of VfloTM Model
e gk i Azt
- 2 HAF 2 HAF ikl HAF
ZSAF 0.015 0.005 0.07 0.038 0.15 0.083
S AEE (em/hr) 0.0 1.25 0.9 6.43 6.43
A (%) 0.001 5.498 22.933
Wetting Front Suction (cm/hr) 0.0 15.13 29.46
Effective Porosity 0.01 0.33 0.415
Soil Depth 10.0 80.0 200.0
Impervious 0.13 0.346 0.742
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Table 5. Calibration Result of HEC-HMS Model

e AT A CN
A BAA | BA% | mAd | 29 | B | nags
1| 113 | 857 | 093 | 159 | 8142 | 9327
2 0.96 1.53 0.82 1.46 80.44 91.01
3 0.28 0.28 0.23 0.23 82.51 90.52
4 1.09 0.10 1.49 4.79 84.42 92.89
5 1.37 0.10 1.31 0.17 83.75 91.21
6 0.46 0.46 0.38 0.25 81.46 97.02
7 0.55 0.40 0.50 0.22 81.71 93.20
8 0.82 0.42 0.69 0.20 75.31 95.32
14 0.54 0.44 0.45 0.20 80.35 91.34
15 0.84 0.34 0.78 0.23 82.74 93.79
16 0.42 0.42 0.33 0.82 81.89 99.00
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Table 6. Results of Error Estimation of Two Models

. MRE FSE
PR PR R By
SAVS Vilo™ HMS Vilo™ HMS Vilo™ HMS Vilo™ HMS
2003/08/23 2029 L0.11 022 0.07 0.07 0.05 0.04 0.03
2003/07/21 -0.24 0.03 017 0.27 0.04 0.04 0.05 0.05
2003/08/19 0.16 0.17 0.24 0.51 0.12 0.10 0.16 0.09
2003/09/18 2026 -0.09 -0.19 0.19 0.06 0.06 0.06 0.07
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