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Abstract

This study suggests a new time distribution method of rainfall for small urban watersheds. IETD
(Interevent Time definition) determination method considering basin characteristics and dimensionless
accumulation rainfall curves involving rainfall events with shorter duration than 3-hours are
suggested. A new definition of IETD is the time period from the end of a rainfall event to the end of
a direct runoff. Using the method, we drive an area-IETD regression curve for the Joong-Rang basin.
The rainfall event with 10 year-return periods, 2-hour duration is distributed and applied four urban
watersheds. In the four watersheds, we calculate hydrographs for four watersheds using SWMM and
compare them with ones of the Huff’s distribution model. From the comparison, we find that peak
flows resulted from the developed methodology are 11~15% larger than ones from the Huff's model.
As conclusion, the Huff method should be adopted for the urban watersheds with careful verification.
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(a) Since the temporal seporation
between the two rainfalls is
greater than the IETD The
rainfalls are considered to belong
to dif ferent storm events

Rainfall Intensity

H~ — [T

(b) The temporal separation
between the two rainfalis is less
than the IETD. Therefore the
rainfalls are considered to belong
to the same storm event

IETD

I«—Eventl (v.t, i)—>+<—b——+—Event Jvt, i)——»l time

Fig. 1. Separation of Independent Rainfall Event Using IETD (Adams and Papa, 2000)
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Table 1. Statistical Characteristic of Rainfall Events by Durations

Duration Rainfall Events - Mean Depth Mean Intensity
(min) Number of Percent(%% Cumnlative {mm) {(mm/hr)
Events Percent(%)
11~20 79 8.87 8.87 10.77 32.32
21~30 90 10.10 18.97 12.13 24.27
31~40 82 9.20 28.17 16.75 25.13
41 ~50 89 9.99 38.16 23.60 28.32
51~60 69 7.74 45.90 36.38 36.38
61~70 63 7.07 52.97 29.57 25.35
71~80 59 6.62 59.60 35.78 26.09
81~90 46 5.16 64.76 21.71 14.47
91~100 45 5.05 69.81 56.58 33.95
101~110 33 3.70 73.51 36.54 19.93
111~120 48 5.39 78.90 39.02 1951
121 ~130 41 4.60 83.50 17.95 8.29
131~140 32 3.59 87.09 24.66 10.57
141~150 24 2.69 89.79 13.69 7.48
151 ~160 33 3.70 93.49 27.63 10.36
161~170 28 3.14 96.63 37.61 13.27
171~180 30 3.37 100.00 23.49 7.83
Total 891
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Table 2. Watersheds Characteristics
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Characteris ti:::/atersheds Sang-Gea Joong-Gok Jang-An Su-Yoo
Area (ha) 427.4 294.8 286.5 583.1

Stream Name Dang-Hyun Joong~Rang Joong-Rang Woo-1
[ETD(min) 150 120 120 180
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Fig. 9. Dimensionless cumulative rainfall curves{IETD=30 minutes)

Table 3. Time Distribution of Rainfall According to Watersheds(10—year return period, 6-hour duration,
first quartile, 50% frequency)

Method Time(®e) |4 20 30 40 50 60 70 80 % 100
Sang-Gea | 3408 | 4153 | 2231 | 1746 | 974 | 1166 | 612 | 335 | 199 | 176
if; Joong-Gok| 34.08 | 40.08 | 2230 | 1740 | 975 | 868 | 954 | 394 | 207 | 216
(mmy | Jang-An | 3408 | 4008 | 2230 | 1740 | 975 | 863 | 954 | 394 | 207 | 216
Su-Yoo | 3313 | 41.03 | 2376 | 17.18 | 1012 | 1061 | 707 | 357 | 180 | 172
Huff (mm) 3150 | 3630 | 2595 | 1485 | 810 | 870 | 660 | 735 | 600 | 465
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Table 4. Comparison of Peak Flows

This study Huff Rat

. ate

Subbasin IETD Peak Flow | Peak Time IETD Peak Flow | Peak Time %)

{min) {cms) (min) (min) (cms) (min)

Sang—Gea 150 79.1 57 360 68.8 57 115

Joong—Gok 120 52.6 60 360 475 65 111

Jang-An 120 50.6 72 360 455 72 111

Su-Yoo 180 108.4 67 360 95.7 70 113
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