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Abstract

In this study, we propose a new method that utilizes rainfall data in and out of a basin, which is
greater than 254 mm for point rainfall or 12.7 mm for areal mean rainfall respectively. From our
analysis, most frequent quartile for point and areal mean rainfall were found to be the same in
general for various rainfall duration intervals. From an evaluation of design rainfall per each rainfall
duration distributed in time by the MOCTMinistry of Construction and Transportation) version of
Huff’'s method and this study, peak rainfall intensity by this study was found to be greater than the
one by MOCT, but there were no consistent increase or decrease of this difference with rainfall
durations. Using the distributed design rainfall per each duration by MOCT and this study,
corresponding flood inflow hydrographs were simulated and compared each other. Contrary to the case
of peak rainfall intensity, difference in peak flow by both methods per each rainfall duration started to
increase from about 12-hr duration. Especially, the difference in peak flow was significant when
critical rainfall duration was considered, and this trend was similar for peak flows of other rainfall
durations. Therefore, the method proposed in this study is thought to be the effective procedure for
the construction of dimensionless cumulative rainfall curve that is representative of a basin while
considering time distribution characteristics for different rainfall durations.

keywords : Huff' method, rainfall time distribution characteristics, representative rainfall mass curve,
peak flood
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Table 1. Storm Event Number of Each Quartile for Five Rainfall Duration Intervals

Duration | 1st Quartile 2nd Quartile 3rd Quartile 4th Quartile Total Most
Class Frequent
(hr) Number| % |Number| % |Number] 9% |Number|] % [Number|] % Quartile
3~6 25 7 47 8 27 5 16 6 115 7 2nd
7~12 54 15 116 20 108 21 56 21 334 19 2nd
13~18 96 26 144 24 123 23 62 23 425 24 2nd
19~24 57 15 108 18 103 20 60 22 328 19 2nd
More | 105 | 7 174 | 30 165 | 31 74 28 | 551 31 2nd
than 25
Sum 370 21 589 34 526 30 268 15 1753 2nd
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Table 2. Storm Event Number of Each Quartile for Various Rainfall Duration Classes
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Duration Class Number Most Frequent
(hr) 1st Quartile 2nd Quartile 3rd Quartile 4th Quartile Quartile
3~6 25 47 27 16 2nd
7~8 19 34 32 12 2nd
9~10 19 45 38 20 2nd
11~12 16 37 38 24 3rd
13 14 27 30 19 3rd
14~15 29 53 37 17 2nd
16~17 41 42 37 20 2nd
18~19 25 53 46 18 2nd
20~21 19 34 33 19 2nd
22~23 17 32 29 18 Z2nd
24~25 18 32 28 19 2nd
26~28 26 34 40 11 3rd
29~31 18 33 28 14 2nd
32~36 33 32 31 15 1st
37~42 15 30 14 11 2nd
More than 43 35 24 38 14 3rd
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Fig. 1. Comparison of Cumulative Rainfall Curves by Point Rainfall, Areal Mean Rainfall, and the
Rainfall by This Study for Each Quartile Storms(50% Occurrence Probability)
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Fig. 3. Comparison of Cumulative Rainfall Curves for Each Rainfall Duration(First-Quartile Storms)
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Table 3. Maximum Peak Flood Difference of All Rainfall Durations by Moct’ Huff Method and This Study

for Each Occurrence Probabilities

Occurrence Probability
10% 50% 90%
MOCT This Study MOCT This Study MOCT This Study
Rainfall Duration(hr) 21 21 21 21 21 21
Peak Food Discharge 2308.76 2805.11 1918.12 2951.82 1521.27 2126.12
(m¥/sec)
Difference(m/sec) 496.35 333.70 604.85
Difference(%) 21.50 17.40 39.76
784 BEAERESRLE
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Table 4. Comparison of Peak Flood by Moct’ Huff Method and This Study for Critical Rainfall Durations

QOccurrence Probability
10% 50% 909%
MOCT This Study MOCT This Study MOCT This Study
Rainfall Critical
Duration(hr) 21 21 12 21 12 12
Flood Discharge
(1/sec) 2308.76 2805.11 1922.07 2251.82 2067.94 2178.81
Difference(m/sec) 496.35 329.75 110.87
Difference(%) 21.50 17.16 5.36
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