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Abstract

The purpose of this study is to analyze whether design rainfall and hyetograph, which are the main elements of design rainfall, can
properly reflect the those of observed rainfalls through inundated rainfall events. The target areas were selected at seven large cities with
high damages regarding to the flooding. Comparative analysis between probability and observed rainfall shows that 57% of the cases,
in which rainfall amount through the IDF curve is estimated lower than the observed rainfall, do not properly reflect the observed
rainfalls. In particular, this trend is exacerbated by the cases in low return period and the rain type of typhoon or frontal rain. The
comparative results of rainfall intensity formula showed that the Talbot and Japanese formula were stable in the short- and long-term
return periods, respectively. The comparison of hyetograph results also showed that the Mononobe method properly reflects the
maximum rainfall intensity and the Huff method properly reflects the shape of rainfall pattern.

Keywords: Design rainfall, Rainfall intensity formula, Time distribution method, Urban inundation
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Fig. 2. Estimation method of observed rainfall return period
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Table 2. Comparison of rainfall events above probability rainfall in
accordance with rainfall duration

Table 3. Comparison of rainfall events above probability rainfall in
accordance with return period

Rainfall All events Rainfall events above | Proportion Return period All events Rainfall events above | Proportion
duration (hr) probability rainfall (%) (yr) probability rainfall (%)
0~6 38 14 37 2 103 59 57
6~12 73 39 53 2~3 24 14 58
12 ~18 39 26 67 3~5 20 14 70
18 ~24 14 12 86 5~10 15 8 53
24 ~ 7 7 100 10 ~ 9 3 33
100 80
£ SEOUL R £ \ INCHEON rrt%ﬁf
E £ \ ——
g é 60
2 60 2
= £
c c 40
] 3
£ 40 £
3 3
:§ 20 E 2
& &
0 0
01234567 8 9111213141516 012 345467 8 9111213141516
Duration (hr) Duration (hr)
(a) Seoul Area (b) Incheon Area
80 100 —
T DAEJEON — T \ - GWANGJU e
T 6 \ — %D; T 80
£ — 3
"? 30yr ’z. 60
7] 7]
c 40 c
3 ]
£ £ 40
3 3
E 20 £ 2
@ &

0
012345678 910111213141516171819
Duration (hr)
(c) Daejeon Area

0
012345678 910111213141516171819
Duration (hr)

(d) Gwangju Area

Fig. 5. Comparison of maximum rainfall intensity and IDF curve

= 7)1E AN LI 2~3E =GR F 73S
RIE7}oF 5 WIE7h7] obal o v &2 A3t o 42 4 9
FEAVEE & A7 AGRETF10~20'37H] EoHA]
= A& &5 AT 53], S A ) AV H -
H] & 73] AN =T gsshe F =7t
00'd WIE7H7] fgobAl= 2 ISt
Table 4= W= F-PAMEl sl 73921571308 2o
&= AR T H] F 7 AR O] Aol E Wt 2

off
1o
2
ol

o}
K1
2
rel
rE
[y
w

2FA Q1 Ft RIS H| WS, B w24 A} 6~12417F
= o



B.-W. Yu et al. / Journal of Korea Water Resources Association 53(4) 237-247 243

Table 4. Comparison of maximum rainfall intensity return period
and total rainfall return period

Rainfall All  |Average return period of Avefrage return
duration (hr)| events | maximum rainfall (yr) period of total
Y rainfall (yr)
0~6 38 3.8 4.5
6~ 12 73 9.1 83
12 ~ 18 39 43 8.1
18 ~ 24 14 2.3 335
24 ~ 7 2.4 14.9

Table 5. Comparison of rainfall events above probability rainfall in
accordance with rain type

Rainfall Rainfall
Rain tvpe | All events events above | Proportion excess
P probability (%) of events
rainfall (mm/events)
Convective 46 22 48 27.02
Frontal 83 43 52 45.05
Typhoon 42 33 79 49.68
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Table 6. Relative error in accordance with Rainfall intensity formula
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P Talbot (%) Sherman (%) Japanese (%) Cleveland (%) Polynomial (%)
short long short long short long short long short long
Seoul 2.19A -2.23 -2.31 0.29 -3.70 2.61A 0.09 -0.37 0.23 -0.31
Incheon 0.99A -2.85 -0.70 -0.50 -1.38 1.55A 0.10 -1.02 0.06 -0.43
Busan 1.95A -1.41 -4.16 2.17 -4.61 4734 0.05 -0.27 0.34 -0.07
Dacejeon 1.49A -5.54 -1.05 1.39 -1.60 4.89A 0.08 -0.68 -0.05 -1.58
Daegu 0.22 -3.85 0.46 A -1.28 0.18 -0.22 0.29 -1.41 0.18 0.25A
Gwangju 222A -2.72 -1.78 0.50 -2.69 227A -0.52 0.02 0.08 0.33
Ulsan 2.55A -1.43 -4.06 -0.99 -4.06 0.19 -0.52 -0.85 0.35 1.17A
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Table 7. Relative error by time interval in accordance with rainfall
duration (%)
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