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Development of Distributed Rainfall-Runoff Model Using Multi—Directional Flow
Allocation and Real-Time Updating Algorithm (II) - Application -

das/sddr /2y

Kim, Keuk Soo / Han, Kun Yeun / Kim, Gwangseob

Abstract

The applicability of the developed distributed rainfall runoff model using a multi-directional flow
allocation algorithm and a real-time updating algorithm was evaluated. The rainfall runoff processes
were simulated for the events of the Andong dam basin and the Namgang dam basin using raingauge
network data and weather radar rainfall data, respectively. Model parameters of the basins were
estimated using previous storm event then those parameters were applied to a current storm event.
The physical propriety of the multi-directional flow allocation algorithm for flow routing was validated
by presenting the result of flow grouping for the Andong dam basin. Results demonstrated that the
developed model has efficiency of simulation time with maintaining accuracy by applying the
multi-directional flow allocation algorithm and it can obtain more accurate results by applying the
real-time updating algorithm. In this study, we demonstrated the applicability of a distributed rainfall
runoff model for the advanced basin-wide flood management.

keywords : distributed rainfall-runoff model, multi-directional flow allocation algorithm, real-time
updating algorithm
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() Wetting Front Suction
Head

Fig. 2. Model's Input Data(Andong Dam Basin)

(e) Hydraulic Conductivity (g) Effective Porosity
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Table 1. Caculated Ratio of Flow Allocation for Sampling Region

Ratio of Flow Allocation
(row, col) Sum
EE SE SS SW WW NW NN NE
(15,22) 0.6025 0.0000 0.1875 0.0000 0.0000 0.0000 0.2100 0.0000 1.0
(15,23) 0.8650 0.0000 0.0000 0.0000 0.0100 0.0000 0.1250 0.0000 1.0
(15,24) 0.0000 0.0000 0.8275 0.0000 0.0625 0.0000 0.1100 0.0000 1.0
(16,22) 0.0700 0.0000 0.1925 0.0000 0.0150 0.0000 0.6450 0.0775 1.0
(16,23) 0.0000 0.0000 0.0525 0.0025 0.2275 0.0000 0.7175 0.0000 1.0
(16,24) 0.8125 0.0000 0.0300 0.0000 0.0200 0.0000 0.1375 0.0000 1.0
(17,22) 0.0150 0.0000 0.7850 0.0000 0.2000 0.0000 0.0000 0.0000 1.0
(17,23) 0.1900 0.0000 0.3675 0.0000 0.4400 0.0000 0.0025 0.0000 1.0
(17,24) 0.2975 0.0000 0.6525 0.0000 0.0250 0.0000 0.0250 0.0000 1.0
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Table 5. Performance of Developed Algorithms

Station

Event

BIAS
(m%/s)

MAE
(m%/s)

RMSE
(m%/s)

CC

NSEC

Multi-Directional Flow Allocation Algorithm(X) and Real-Time Updating Algorithm(X)

Dosan 2006.07 6.37 31.47 45.25 0.9867 0.9709
Sancheong 14.74 243.85 386.50 0.9660 0.8811
Shinan Maemi 107.67 137.14 249.08 0.9366 0.8075
Changchon 4794 83.77 128.18 0.9480 0.8617
Multi-Directional Flow Allocation Algorithm(O) and Real-Time Updating Algorithm(X)
Dosan 2004.06 -4.37 57.01 82.94 0.9779 0.9511
2006.07 -5.60 22.34 32.08 0.9935 0.98%4
Sancheong -22.57 143.60 286.81 0.9869 0.9737
Shinan Rusa 39.65 49.46 78.71 0.9939 0.9820
Changchon 8.13 39.07 66.35 0.9915 0.9811
Sancheong -217.63 207.56 305.39 09771 0.9258
Shinan Maemi 70.63 94.26 152.96 0.9717 0.9274
Changchon -56.09 72.19 102.87 09714 0.9109
Multi-Directional Flow Allocation Algorithm(O) and Real-Time Updating Algorithm(O)
Dosan 2006.07 -0.82 6.30 16.73 0.9980 0.9960
Sancheong Maemi 0.92 66.04 130.23 0.9934 0.9865
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