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Abstract

The flood forecasting model currently used in Korea calculates the runoff of basin using the lumped rainfall-runoff model and estimates
the river level using the river and reservoir routing models. The lumped model assumes homogeneous drainage zones in the basin.
Therefore, it can not consider various spatial characteristics in the basin. In addition, the rainfall data used in lumped model also has the
same limitation because of using the point scale rainfall data. To overcome the limitations as mentioned above, many researchers have
studied to apply the distributed rainfall-runoff model to flood forecasting system. In this study, to apply the Grid-based Rainfall-Runoff
Model (GRM) to the Korean flood forecasting system, the optimal resolution is determined by analyzing the difference of the results
of'the runoff according to the various resolutions. If the grid size is to small, the computation time becomes excessive and it is not suitable
for applying to the flood forecasting model. Even if the grid size is too large, it does not fit the purpose of analyzing the spatial distribution
by applying the distributed model. As a result of this study, the optimal resolution which satisfies the accuracy of the bsin runoff
prediction and the calculation speed suitable for the flood forecasting was proposed. The accuracy of the runoff prediction was analyzed
by comparing the Nash-Sutcliffe model efficiency coefficient (NSE). The optimal resolution estimated from this study will be used as
basic data for applying the distributed rainfall-runoff model to the flood forecasting system.
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Fig. 1. Schematic of hydrologic input and output in control volume (KICT , 2018)
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Fig. 3. Radar rainfall data at maximum rainfall
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Table 1. Period of flood and simulation conditions

Period of flood 2016.09.02. 16:00 ~ 2016.09.04 23:50
Input rainfall data Radar rainfall (250 m x 250 m)
Upstream Youngcheon Dam
Downstream Confluence with Nakdong river
500 m (Case 01)
300 m (Case 02)
Grid size 250 m (Case 03)
200 m (Case 04)
100 m (Case 05)
Intel Core i7-4790 CPU
PC CPU 3.6 GHz (4 core)
Specification | RAM 32 Gbyte
(0N Windows 10 64 bit

Table 2. Roughness coefficients according to land cover

7 Classifications of land cover
(Ministry of Environment, Korea) Rough r}ess
coefficient

Code Attributes

100 Urban/dry area 0.015
200 Agricultural area 0.035
300 Forest 0.1

400 Grass 0.15
500 Wetland 0.07
600 Bare 0.02
700 Water 0.03

Table 3. Green-Ampt model parameters according to the soil texture

.| Residual | Hydraulic
Soil Texture |Porosity Effect}ve moisture | conductivity | Code
porosity content [cm/hr]
Silty clay loam | 0.471 0.432 0.039 0.1 1
Silt loam 0.501 0.486 0.015 0.65 2
Sandy loam 0.453 0.412 0.041 1.09 3
Sand 0.437 0.417 0.02 11.78 4
Clay loam 0.464 0.309 0.155 0.1 5
Clay 0.475 0.385 0.09 0.03 6
Loamy sand | 0.437 0.401 0.036 2.99 7
Loam 0.463 0.434 0.029 0.34 8
Table 4. Soil depth classification for soil series
Soil depth Soil Depth (cm) s
classification | USDA® | Detailed soil map (Korea)
Deep 50-60 100-150 1
Very shallow 0-10 0-20 2
Moderation 35-50 50-100 3
Shallow 10-30 20-50 4

"USDA: United States Department of Agriculture
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Fig. 4. The results of GRM simulation

Table 5. Results of parameter calibration and simulation time
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Case Initial saturation Minimum bed slope Channel roughness coefficient NSE Simulation time (sec)
Case01 0.90 ~0.98 0.0002 0.040 ~ 0.046 0.93 9
Case02 0.92 ~0.94 0.0002 0.042 ~ 0.045 0.92 40
Case03 0.96 ~0.97 0.0002 0.036 ~ 0.037 0.96 70
Case04 0.80 ~ 0.90 0.0002 0.042 ~ 0.049 0.91 120
Case05 0.70 ~0.76 0.0002 0.039 ~ 0.044 0.90 1087
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Table 6. Results of simulation time according to number of CPU core

- Simulation time () Reduction ratig of simulation time (%)
Grid size (m) Number of CPU Core (n) (sec) ( Leore1 ~eoren %100(%))
core 1
1 146 -
2 96 34.25
3 83 43.15
4 77 47.26
250 5 75 48.63
6 72 50.68
7 71 51.37
8 70 52.05
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