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Abstract

In this study, a distributed rainfall-runoff model is developed using a multi-directional flow
allocation algorithm and the real-time runoff updating algorithm. The developed model consists of
relatively simple governing equations of hydrologic processes in order to apply developed algorithms
and to enhance the efficiency of computational time which is drawback of distributed model
application. The variability of topographic characteristics and flow direction according to various
spatial resolution were analyzed using DEM(Digital Elevation Model) data. As a preliminary process
using fine resolution DEM data, a multi-directional flow allocation algorithm was developed to
maintain detail flow information in distributed rainfall-runoff simulation which has strong advantage in
computation efficiency and accuracy. Also, a real-time updating algorithm was developed to update
current watershed condition. The developed model is able to hold the information of actual behavior of
runoff process in low resolution simulation. Therefore it is expected the improvement of forecasting

accuracy and computational efficiency.

keywords : distributed rainfall-runoff model, multi-directional flow allocation algorithm, real-time
updating algorithm
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Table 1. Statistics of DEM

Statistics 50m DEM 100m DEM 500m DEM 1km DEM
Total Number of Cells 40x40 20%20 4x4 2x2
Min. 170.00 170.00 190.00 188.20
Max. 460.00 450.00 387.48 339.27
Mean 281.14 280.87 277.76 282.99
Standard Deviation 66.66 66.70 60.75 62.57
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Table 2. Calculated Ratio of Flow Allocation in Sample Area

DEM 1km Ratio of Flow Allocation
Resol'n | (rowcol) | EE SE SS SW | Ww | NW | NN NE | Sum
500m (1) | 05000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.5000 | 0.0000 | 0.0000 | 1.0
(1,2) | 00000 | 07500 | 0.0000 | 0.0000 | 0.0000 | 0.2500 | 0.0000 | 0.0000 | 1.0
21) | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.2500 | 0.0000 | 1.0
(22) | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 1.0
100m (1) | 00000 | 0.0000 | 0.8900 | 0.0000 | 0.0000 | 0.0700 | 0.0400 | 0.0000 | 1.0
(1,2) | 02400 | 0.0000 | 0.3800 | 0.0000 | 0.0000 | 0.2400 | 0.0900 | 0.0500 | 1.0
21) | 04700 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 05300 | 0.0000 | 1.0
2.2) | 09900 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0100 | 0.0000 | 0.0000 | 1.0
50m (1) | 00025 | 00000 | 0.9000 | 0.0000 | 0.0000 | 0.0975 | 0.0000 | 0.0000 | 1.0
(1,2) | 02050 | 0.0000 | 04200 | 0.0000 | 0.0000 | 0.2325 | 0.0875 | 0.0550 | 1.0
21) | 04550 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.5450 | 0.0000 | 1.0
22) | 09775 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0225 | 0.0000 | 0.0000 | 1.0
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