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A Study of Flood Runoff Variation by Travel
Times Estimation Methods
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ABSTRACT

In this study comparison estimates travel times with observed travel time. In generally, peak flood
discharges decrease become travel times longer. It is closely related to storage constant for the watershed
routing of a flood. There are so many empirical formulas available for the estimation of travel time, storage
coefficients and lag time but results computed generally show great different depending on individual
formulas. When calculated flood discharge depend on the travel times varying the discharge. In this study
the Wichun travel time shorter optimization travel time than observed travel time for the rusa and memi.
There are showed good results for flood discharges, water level and velocity of the memi at the Younggok.
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TABLE 1. Basin characteristics

Basin No | Area(km?) River length(km) Elevation Difference(m) Slope Center of length(km)
1 172.02 31.47 566.46 0.0180 18.61
2 130.53 30.54 1038.36 0.0340 12.74
3 168.29 2851 863.85 0.0303 1354
4 104.28 31.20 180.96 0.0058 1741
5 106.59 26.57 247.10 0.0093 14.40
6 188.96 35.90 538.50 0.0150 19.92
7 166.21 36.63 468.86 0.0128 20.40
8 109.90 1848 367.75 0.0199 9.24
9 57.20 14.05 247.28 0.0176 517
10 116.54 20.08 29.18 0.0147 3.57
11 92.31 18.75 226.88 0.0121 6.81
TABLE 2. Results of parameters estimations (Units = hr)
. Travel times Coefficients of storage
Basin No — ; -
Kirpich Kerby Kraven Rizha Sabol Linsley Clark SCSag
1 443 6.54 1.84 4.87 461 30.76 3.01 6.15
2 3.39 5.56 1.29 3.22 4.03 18.92 2.12 4.37
3 3.36 553 1.28 3.23 3.23 21.25 2.10 4.38
4 6.81 8.49 3.28 9.52 10.46 41.84 525 10.76
5 5.01 7.05 2.19 6.11 5.66 28.45 353 747
6 5.26 7.26 2.31 6.19 6.05 40.29 3.76 765
7 5.68 7.61 2.56 6.95 7.47 41.74 4.15 841
8 2.83 498 1.03 2.69 2.38 13.73 1.68 3.90
9 240 4.51 0.83 2.20 2.07 8.01 1.36 3.26
10 3.39 5.56 1.31 351 2.92 17.88 2.12 475
11 3.46 5.64 1.35 3.68 3.07 16.38 2.19 495
TABLE 3. Reach characteristics
Basin No. Reach Reach length(km) Elevation Difference(m) Slope
2 A 12.06 20.00 0.0017
4 B 2591 24.00 0.0009
5 C 12.05 7.00 0.0006
9 D 10.00 10.00 0.0010
10 E 13.42 10.00 0.0007
11 F 10.36 7.00 0.0007
stue 2 Aol A A G As 2H7 285} st gkell Bk ool 5Ad1Aket ZF iy
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o] Abg-stE Clark &2lell oJalf AAE ghs A o Zoloh AALE AbAste] A Ao = A}
TR g5kt EslEE EIAIE A Tl stxel



40

A Study of Flood Runoff Variation by Travel Times Esfimation Methods

TABLE 4. Estimation of reach lag times (Units = hr)
Basin Lag time Lag time(1.33Vm) Lag time(1.67Vm)
No. Heach Kirpich | Kerby | Kraven| Rizha |Kirpich| Kerby |Kraven| Rizha |Kirpich| Kerby |Kraven| Rizha
2 A 5.30 7.30 2.41 7.80 3.99 5.49 1.81 5.86 3.17 4.37 1.44 4.67
4 B 1195 | 11.95 7.00 23.76 8.9 898 5.26 17.87 7.16 715 419 14.23
5 C 793 9.32 414 | 1462 | 597 7.01 311 | 1099 | 475 5.58 2.48 8.76
9 D 5.58 7.52 2.60 876 4.19 5.66 1.95 6.59 334 450 1.55 525
10 E 7.83 9.24 405 | 1402 | 589 6.95 305 | 1054 | 4.69 554 2.43 8.40
11 F 6.66 8.38 329 | 1148 | 501 6.30 2.47 8.63 3.99 5.02 1.97 6.88
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TABLE 5. Results of peak discharge at Yonggok
. . P P
Original K || discharge(m/s)| | oo\ dischar?elims@ 167 Vi discharzaeIZmS/y
Rusa Memi Rusa Memi Rusa Memi
Kir_Cla_Kir | 77408 | 1,151.70 Kir_Cla_Kir 966.11 1,351.70 | Kir_Cla_Kir | 1,133.30 | 1,506.10
Ker_Cla_Kir 768.63 1,144.80 Ker_Cla_Kir 925.44 1,34090 | Ker_Cla_Kir | 1,11840 | 1,490.60
Kra_Cla_Kir | 77531 1,159.80 Kra_Cla_Kir 971.88 | 1,367.30 | Kra_Cla_Kir | 1,141.80 | 1,529.90
Rizha_Cla_Kir| 776.96 1,148.20 | Rizha_Cla_Kir 966.67 1,342.60 | Rizha_Cla_Kir | 1,133.00 | 1,490.20
Kir_Cla_Ker | 69%5.21 1,056.80 Kir_Cla_Ker 87495 | 1,26850 | Kir_Cla_Ker | 1,039.60 | 1,415.30
Ker_Cla_Ker | 691.22 1,051.50 Ker_Cla_Ker 868.04 1,250.00 | Ker_Cla_Ker | 1,027.30 | 1,403.10
Kra_Cla_Ker | 69464 | 1,060.80 | Kra_Cla_Ker 877.11 1,268.00 | Kra_Cla_Ker | 1,04650 | 1,431.70
Rizha_Cla_Ker| 699.12 | 1,056.40 | Rizha Cla_Ker | 87745 | 1,253.40 |Rizha_Cla_Ker | 1,039.50 | 1,405.40
Kir_Cla_Kra | 1,216.40 | 1,584.20 Kir_Cla_Kra 1,44350 | 1,776.30 | Kir_Cla_Kra | 1,627.90 | 1,943.00
Ker_Cla_Kra | 1,199.20 | 156560 | Ker_Cla_Kra | 1,41550 | 1,745.70 | Ker_Cla_Kra | 1,589.90 | 1,897.90
Kra_Cla_Kra | 1,22830 | 1,616.40 | Kra_Cla_Kra | 1470.70 | 1,822.20 | Kra_Cla_Kra | 1,670.80 | 2,003.90
Rizha_Cla_Kra| 1,213.80 | 1,562.80 | Rizha_Cla_Kra | 1,431.60 | 1,745.60 |Rizha_Cla_Kra| 1,604.30 | 1,902.50
Kir_Cla_Riz | 465.50 749.33 Kir_Cla_Riz 594.76 930.09 Kir_Cla_Riz 717.24 | 1,086.10
Ker_Cla_Riz 463.78 746.61 Ker_Cla_Riz 591.82 925.73 Ker_Cla_Riz 712.61 1,079.90
Kra_Cla_Riz | 465.32 751.04 Kra_Cla_Riz 595.20 934.15 Kra_Cla_Riz 719.03 | 1,094.20
Rizha_Cla_Riz | 468.99 749.71 Rizha_Cla_Riz 597.07 92898 | Rizha_Cla_Riz | 719.11 1,082.30
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TABLE 6. Results of mean velocity at Yonggok
Original K | Mean velocity(m/s) 1.33 Vi Mean velocity(m/s) 1.67 Vi Mean velocity(m/s)
Kir_Cla_Kir 0.70 Kir_Cla_Kir 0.90 Kir_Cla_Kir 1.09
Ker_Cla_Kir 0.67 Ker_Cla_Kir 0.84 Ker_Cla_Kir 1.00
Kra_Cla_Kir 0.76 Kra_Cla_Kir 0.99 Kra_Cla_Kir 1.22
Rizha_Cla_Kir 0.70 Rizha_Cla_Kir 0.89 Rizha_Cla_Kir 1.07
Kir_Cla_Ker 0.62 Kir_Cla_Ker 0.80 Kir_Cla_Ker 0.97
Ker_Cla_Ker 0.59 Ker_Cla_Ker 0.75 Ker_Cla_Ker 0.90
Kra_Cla_Ker 0.66 Kra_Cla_Ker 0.87 Kra_Cla_Ker 1.08
Rizha_Cla_Ker 0.62 Rizha_Cla_Ker 0.79 Rizha_Cla_Ker 0.96
Kir_Cla_Kra 1.20 Kir_Cla_Kra 1.49 Kir_Cla_Kra 1.76
Ker_Cla_Kra 1.09 Ker_Cla_Kra 1.33 Ker_Cla_Kra 154
Kra_Cla_Kra 1.36 Kra_Cla_Kra 1.75 Kra_Cla_Kra 2.13
Rizha_Cla_Kra 1.17 Rizha_Cla_Kra 1.46 Rizha_Cla_Kra 1.71
Kir_Cla_Riz 0.41 Kir_Cla_Riz 0.53 Kir_Cla_Riz 0.65
Ker_Cla_Riz 0.40 Ker_Cla_Riz 0.51 Ker_Cla_Riz 0.62
Kra_Cla_Riz 0.42 Kra_Cla_Riz 0.56 Kra_Cla_Riz 0.70
Rizha_Cla_Riz 0.41 Rizha_Cla_Riz 0.53 Rizha_Cla_Riz 0.64
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Discharge (m3/s)
1,429.83
1,104.72
1,543.32
1,626.59
1,981.35
1,774.30
1,667.73

0.94
0.93
0.9
0.96
0.99
0.9
0.97

: 2009)
Velocity (m/s)

4.90
4.05
5.15
5.35
6.20

5.80

Depth(m)

1,120.97
853.83
908.78

1,245.11

1,331.06

1,218.65

Discharge(m3/s)
806.97
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TABLE 7. Observed velocity and discharge data at Yonggok(Year
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