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Flood Estimation Using Critical Storm Duration
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Abstract

The objectives of the thesis are to estimate flood using critical storm duration. The
hydrological models were tested with field data from two small watersheds. The
hydrological parameters were defined using the GIS system. And the results from different
peak runoff equations and hydrologic models were found to simulate runoff hydrographs
that are comparative to the observed.
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Table 1. Time of concentration calculated according to each formula

Time of Concentration (min)

Project Station Name

Kirpich Rizha Kraven Kerby KICT
Balhan HP#6 33.14 1957 7.41 61.87 77.72
Banweol WSH#1 49.48 32.40 12.43 7890  66.89
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Fig. 1 Dimensionless accumulated curve (2nd & 3rd quartile storm)
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Table 2. Peak runoff rate from each formula

HP#6 | WS#l Peak Runoff Rate (m?s)
F
rec(l;:)ncy Rainfall Intensity |——— HP#6 — e WS# —
tion: . R tion: .. X
(mm/hr) Method | KAWaMa |y vama | Method | FAVAMA | o ama
2 5774 | 4954 | 4665 51.35 59.61 2690 | .31.41 3498
5 7091 | 6026 | 57.29 5891 67.24 32.72 36.04 40.13
10 8071 | 6825 | 6521 63.92 7295 37.05 39.10 4353
25 9345 | 7868 | 7551 70.10 80.01 272 42.88 4776
50 102.93 86.46 83.16 74.94 85.53 4694 4584 51.05
100 11228 | 9416 | 90.72 79.59 90.83 51.12 4868 54.22
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Fig. 2 Observed and simulated hydrographs (HP#6, ST000629, ST000826)
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Fig. 3 Comparison of the observed and the simulated peak runoff
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Fig. 4 Critical storm duration and peak runoff according to the rainfall distribution type
(HP#6, WSH#1)
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Table 3. Critical storm duration according to the rainfall distribution type (fre.; 25 year)

Station Item Triangular | Trapezoid Huff Uniform

HP#6 Critical storm duration 210 180 300 108
Peak Runoff 54.92 50.79 65.56 40.65

WSH Critical storm duration 252 210 360 138
Peak Runoff 34.52 32.14 40.80 26.19

* Unit; duration-min, runoff-m%/s
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Table 4. Critical storm duration and peak runoff according to the rainfall distribution
(Huff, 25years)

Station Item SCS WFRpaddy Clark Nakayasu
HP#6 T, (hrs) 57 55 6.3 5.7
Q, (m%s) 79.88 80.70 70.15 61.68
Ty (hrs) 5.7 55 6.3 5.7
WS#1 -
Q, (m?/s) 56.09 56.23 42.96 41.64
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Fig. 5 Simulated hydrographs according to models (HP#6, WS#1)
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Table 5. Comparison of results according to models
. Rational . Mod. e -
Station Method Kajiyama Kajiyama SCS WERpaddy Clark Nakayasu
Hpi6 7551 70.10 80.01 79.88 80.70 70.15 61.68
(100%) (92.8%) (106.0%) (105.8%) (106.9%) (92.9%) (81.7%)
WSl 42.72 42.88 47.76 56.09 56.23 42.96 4164
(100%) (100.2%) (111.8%) (131.3%) (131.6%) (100.6%) (97.5%)
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