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Determination of Optimal Unit Hydrographs and Infiltration Rate

Functions at the site of the Su-Jik Bridge
in the HwangGulichen River
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:: Abstract ::

This paper is to present the determination of the optimal loss rate parameters and unit
hydrographs from the observed single rainfall-runoff event using optimization model. The
linear program models has been formulated to derive the optimal unit hydrographs and loss
rate parameters for the site of the Su—Jik Bridge in the HwangGulJichen River; one
minimizes the summation of the absolute residual between predicted and observed runoff
ordinates. In the perturbation stage of parameters the trial and error method has been
adopted to determine the loss rate parameters for Kostiakov's, Philip's, Horton's, and
Green—Ampt's equation. The unique unit hydrograph ordinates for a given rainfall—runoff
event is exclusively obtained with @ index, but unit hydrograph ordinates depend upon the
parameters for each loss rate equations. In this paper the single rainfall—runoff event
observed from the sample watershed is considered to test the proposed method. The
optimal unit hydrograph obtained by the optimization model has smaller deviations than the
ones by the conventional method.

Keywords: Optimal Unit Hydrograph, Linear Program Model, Loss Rate Parameter,
HwangGudichen
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6.19. 17 | 2.0 1.0 8 6
6.19. 18 | 5.0 6.0 5.0 6
6. 19. 19 9.0 9.0 9.0 11 11 0 0.00 0.00 11.20
6. 19. 20 12.0 13.0 12.2 14 11 3 1.15 0.20 42.10
6.19. 21 | 27.0 | 17.0 | 250 36 11 25 9.62 148 | 81.36
6.19. 22 | 16.0 | 33.0 | 195 | 100 11 89 3423 | 093 | 72.19
6. 19. 23 6.0 25.0 9.9 185 11 174 66.92 77.46
6. 20. 00 4.0 11.0 5.4 209 11 198 76.15 61.07
6. 20. 01 3.0 2.0 2.8 205 11 194 74.62 52.88
6.20. 02 | 0.0 0.0 0.0 184 K 173 66.54 34.73
6.20. 03 | 0.0 0.0 0.0 153 K 142 54.62 2711
6. 20. 04 0.0 1.0 0.2 117 11 106 40.77 17.92
6. 20. 05 1.0 3.0 1.4 87 11 76 29.23 16.36
6. 20. 06 0.0 0.0 0.0 66 11 55 21.15 10.59
6.20. 07 | 0.0 0.0 0.0 54 11 43 16.54 10.53
6.20. 08 | 0.0 0.0 0.0 44 K 33 12.69 7.80
6. 20. 09 2.0 5.0 2.6 38 11 27 10.38 8.32
6. 20. 10 0.0 0.0 0.0 35 11 24 9.23 717
6. 20. 11 0.0 0.0 0.0 32 11 o1 8.08 8.27
6.20. 12 | 0.0 0.0 0.0 31 11 20 7.69 5.46
6.20. 13 | 0.0 0.0 0.0 31 K 20 7.69 6.13
6. 20. 14 0.0 0.0 0.0 28 11 17 6.54 4.25
6. 20. 15 1.0 0.0 0.8 26 11 15 5.77 5.02
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6.21.02 | 0.0 0.0 0.0 13 K 2 0.77 6.42
6.21.03 | 0.0 1.0 0.0 12 K i 0.38
6. 21. 04 1.0 2.0 1.2 12 11 1 0.38
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) Kostiakov's Philip's Green—-Ampt's Horton's

Recorded Data ¢-index Equation Equation Equation Equation
fime R;fﬁ“‘ DROs, | ERH, | UHOs | ERH, | UHOs | ERH, | UHOs | ERH, | UHOs | ERH, | UHOs
(mm) (m/s) | (mm) | (m/s) | (mm) | (m'/s) | (mm) | (m/s) | (mm) | (m/s) | (mm) | (m'/s)
6.19. 19:00 9.0 0 0 11.20 0 8.79 0 15.05 0 14.39 0 11.69
6.19. 20:00 12.2 3 2.0 |42.10| 3.2 |38.04| 0.4 |45.63 0.6 45.03 1.8 |42.73
6.19. 21:00| 25.0 25 14.8 | 81.36 | 14.6 | 81.78 | 15.4 | 80.58 15.5 80.39 | 14.8 | 81.36
6.19. 22:00 19.5 89 9.3 |7219| 83 |71.95| 10.83 | 72.71 10.0 72.95 9.5 |72.15
6.19. 23:00 9.9 174 0 77.46 0 78.37 0 75.78 0 75.75 0 77.37
6.20. 00:00 198 61.07 62.07 60.33 60.77 60.82
6.20. 01:00 194 52.88 54.14 50.97 51.08 52.71
6.20. 02:00 173 34.73 35.75 34.06 34.42 34.50
6.20. 03:00 142 27.11 27.74 26.11 26.13 27.04
6.20. 04:00 106 17.92 18.24 17.85 18.02 17.82
6.20. 05;00 76 16.36 16.73 15.71 15.70 16.34
6.20. 06:00 55 10.59 10.76 10.66 10.77 10.53
6.20. 07:00 43 10.53 10.65 10.20 10.16 10.54
6.20. 08;00 33 7.80 7.87 7.90 7.97 7.76
6.20. 09:00 27 8.32 8.36 8.16 8.12 8.34
6.20. 10;00 24 717 7.09 7.32 7.35 7.16
6.20. 11:00 21 8.27 8.47 7.95 7.94 8.26
6.20. 12;00 20 5.46 5.50 5.57 5.62 5.44
6.20. 13;00 20 6.13 6.24 5.90 5.88 6.13
6.20. 14:00 17 4.25 4.23 4.37 4.41 4.24
6.20. 15:00 15 5.02 5.15 4.79 4.77 5.01
6.20. 16:00 13 3.08 3.04 3.20 3.23 3.07
6.20. 17:00 12 3.89 4.01 3.65 3.64 3.88
6.20. 18:00 10 1.93 1.92 2.04 2.07 1.92
6.20. 19:00 9 2.64 2.68 2.49 2.47 2.64
6.20. 20:00 7 1.50 1.53 1.54 1.57 1.48
6.20. 21:00 6 1.66 1.71 1.55 1.53 1.66
6.20. 22;00 5 0.79 0.75 0.88 0.89 0.78
6.20. 23:00 4 1.47 1.52 1.35 1.34 1.47
6.21. 00:00 3 0.42 0.51 0.40 0.42 0.40
6.21. 01:00 3 0.00 0.00 0.00 0.00 0.00
6.21. 02:00 2 6.42 6.19 7.04 6.93 6.47

6.21. 03:00 1
6.21. 04:00 1

RMSE 1.77 1.64 2.11 2.06 1.80

Optimal Loss Rate a=1.11 S=3.8 a=0.5 ff:jbo 4

Parameters A=9.0 K=8.0 K=9.5 k=0.0£3
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