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Analysis on the Characteristics about Representative Temporal-distribution

of Rainfall in the Annual Maximum Independent Rainfall Events at Seoul
using Beta Distribution

SRS
Jun, Chang Hyun / Yoo, Chulsang

Abstract

This study used the beta distribution to analyze the independent annual maximum rainfall events from
1961 to 2010 and decided the representative rainfall event for Seoul. In detail, the annual maximum rainfall
events were divided into two groups, the upper 50% and the lower 50%. For each group, a beta distribution
was derived to pass the mean location of the rainfall peaks. Finally, the representative rainfall event was
decided as the rainfall histogram of the arithmetic average of the two beta distributions derived. The
representative rainfall event derived has a realistic shape very similar to those observed annual maximum
rainfall events, especially with the higher rainfall peak compared to that of the Huff distribution. Comparison
with other rainfall distribution models shows that the temporal distribution of the representative rainfall
event derived in this study is most similar to the Keifer & Chu model.

Keywords : temporal distribution of rainfall, beta distribution, annual maximum independent rainfall event,
hyetograph

S9AEE ARSI FAH O AvRw, WA, 3
B} Zhzte] 9ol el WA WS Ahe MERES fEit) iAo R, fEE e
A

NUE 53 O

AEFTE SHFAER el o] B T9AMES AA3 o]g S EE E AR A AR FARE
RokS b= o7 iy gl on E3] Huff ¥l vls] & 5 ¢3S zh= Ao = FelyQn), ofe] Z-AIZHEE
2EY vwd & AY Keifer & Chu 28] & A+ Ao}l 74 fARE 2oz yehyt

* gty T e A5 $E e WAL (e-mail: luckys286@naver.com, Tel: 02-3290-3912)
Ph.D. Candidate., School of Civil, Environmental and Architectural Engineering, College of Engineering, Korea University, Seoul 136-713,
Korea

= WAAR, aEuEtn FAHUE A5 $7E 8 G 19 (e-mail: envchul@korea.ac.kr)
Caresponding Author, Prof., School of Civil, Environmental and Architectural Engineering, College of Engineering, Korea University, Seoul
136-713, Korea

A6 AN 20134 44 361



Yoo, 2012). :lﬂiur 3?141-94

&%ﬂﬂﬂ%}%xmﬂ1§»ﬂ§%4ﬂ

T
loirﬂr"“'
o

=

N

N

i)

=

g

%

of 2L AN =2
oy AT
ot
Y il
U
LU
oo g
o N
45 %
-
R _t
JP%
rﬁ
OPﬂ
0
i3
é
\I
o
O

o
N

XL

Mo

bl

)

32

rr

>

il

ﬂ

£

i)

e,

ko

)

X0,

_&

oot o 18 HJo lo 2 g8 2
o
fru
ML
1%
_0|L
ox,
o
L
rot
sl
©
[N
Y
19
o
2
“
>

28w

S

KT

%0,

=

2

—

S

1 M

LN
£ o

=2

>

_|>L

op

_O|L

rlr

o

—o

>
)

> Mo Ron
kel
ok
i)
f|rl
rlo
ol
o
o
N
)
M
F
il
jale
O
fru
=
ilied
ol
rir
yi)

Y
o
o
o
>
il
[t
-9,
ofo
o
2
N
I
N
o
e
u
r
N
sl
el b
M, o%

S
4
2
tlo
)
fo
ol
e
&
%
2
o |0
fr
[l
ot
ot
ol
rlr
ok
e N
Bl w2 L o oft A o

)
o
2
-0,
i
%
o
o o
[o
o,
o
ol
Qo
2
‘1
o
-
o
ki
i
N
ol
Qo
%
30 -

o
Z
=y
M
et
B b

P ol
o,

ST A-MOCT, 2004)041 &
W o 2 Huff (1967)2] 449]
olglgt WHES 11 wxe =t
A9 AMREES FAH R uHstA] Fala, o
2 vestete] 2@ ol ”2*17} T
QAPLS- o] 85 7399 A7k
Ao gt k) o5 %
WRIEC] 485 ofok dh=A]

)
o =
. =
= >
ox o fr
> o
- KM
>,
X pass
i)
q
o

Lo
B

My -
=
f
s
g
fol

Jlm
O_u
9,

rO{' L ru1o
i‘ O

e ol
T
=)
RIS\

_L‘ ;‘:{ O_|.. HE
& roﬁ' o
y 2
Ol
<

rf M g

o

DA k= Aolrt wujel 4 5]
gt EAHELS oln| B ‘E?X]“ o
©om, 71 2] Mononobe ¥, a3 5=
Chu "' (Keifer and Chu, 1957)2] 7
o]-g3sto] 9o ARREE 5= ﬂﬁid =

Awk A 9] w9129 7 371

2

ol
s
=
%

o

ok &
by
T
CR
)
=

oEng

%2,
F'é
q

FLE

W 3
1

o
%0 o ge

o,
==

o,
[e]
e =

= Aol ]U] =] Llell M=
T7F R om ol gt W AFAES ol
= AtH(Yue, 2000; Yue and Rasmussen, 2002; Koa and
Govindaraju, 2007; Kwon and Kim, 2009; Lee et al,

rlr
0,
)
)
i
ol
o
0
i)
, o2
&
re

362

2010; Park et al., 2010; Park and Yoo, 2011; Yoo and
Park, 2012) 1a AFEol A= %‘741 $717P°ﬂ EEPE‘r e

Lo,
b
—Li
_{
ol
o
1o,
>
o
M 2
ke
J{m
0_1_4
tlo
(T
of
rﬂ
N,
BN
=)
E

o
et
ACh
-~
—
o o
i
E

l-ﬂ }Oll
o
>
oz
-9
P
rlr
N
I
N
o~

o o
o
% i

4
=2
R
rir
—_
&
l

S
(@]
T
>
o,
o
>
o

>
o
re
B
=

=5 AyEaz ffPDF ‘:’”i 7t

2. A FCHx| S8 SPAK
21 M2 XA o Hdx =

B Aol A= Park and Yoo (2012)o1 4 A¢Hslk <1 |
W3} Yoo and Park (2012)¢]
= F719] Al 9 ARERY 4
A HoiA =9 i-‘?‘/\}’bl%gl EAS ARt &
3 A& TS 1907 AR 7)ol A =
SRR AEA] TET $ET YA

== 7242 3757, 12697 o]tk WA Yoo
and Park (2012)¢] 92 aokshd thg3} 2ok

1961 H-E] 201087141 €] A&A1H Al 74 Aol o
& H4& F7-9-717HInter-Event Time Definition, IETD)
3} Aet Fhthreshold) 22 242} 12417 1 mmE 483}
o 5 T9APS FE8Y #Z Park and Yoo
(2012)‘1: [ETD % Hagke] S7lo ne 59 &
o e ¥gtE AuEton o|F F3) 43¢ [ETD
2 Xq‘jr%k/] HAZEE 22 12417 E 1 mmE #HF4
¢l #ro = AAseith A A 59 S9AMES AR
a}7] 9l AR5+ Freund o|¥ & 2|29 w7
= HERHE o)&st] FAs e, o]F T 244

BEKERBEMNE



Rainfall Intensity (mm/hr)

a

=

S
1

Total Rainfall (mm

Duration (hr)
g
1

O]— X
hr, 1834 mm, 125 mm/hrZ YEPAEK Jun and Yoo, 2012).
2742 1613 20109744 8] AEA 29
Be 249 A4 59 S0 A HolA 5y 59
Aol Tis) 75 24717k} % 39k 8 A9t
P2 wlaste] ehiglom, 7 A= the Fig 29
2o,

9] el M AA 59 TeAREE 2R 49 A

1960 1970 1980Year(hr)1990 2000 2010 ZHA Vel ] wjEolt) ] 59 AR
Fig. 1. Annual Maximum Independent & AT B, A AE7ITEe] Skl met At
Rainfall Event Series (Park and Yoo, 2012) 7t AFH o R 7AasE HEHE BYS & 4 9tk o]
Table 1. Annual Maximum Independent Rainfall Events At Seoul (Jun and Yoo, 2012)
Year Date Ra'%nfall . Total Year Date Ra%nfall . Total
(month, day) | duration (hr) |rainfall (mm) (month, day) duration (hr) | rainfall (mm)
1961 7. 14 3 55.9 1986 7. 24 8 145.8
1962 9.6 - 9.7 22 84.4 1987 7.26 - 7.27 29 341.8
1963 7. 21 2 45.8 1988 7.9 18 100.6
1964 9. 12 - 9. 13 6 1314 1989 7. 25 12 1025
1965 |7.20 - 7. 21 27 159.0 1990 9.10 - 9. 11 35 366.6
1966 |7.23 - 7. 26 65 363.5 1991 7.24 - 7. 25 40 157.8
1967 8. 25 5 85.7 1992 8 7 9 129.5
1968 | 8. 22 — 8. 23 17 170.2 1993 7. 11 3 84.0
1969 9. 19 4 1188 1994 7.5 4 68.4
1970 9. 16 - 9. 17 20 191.8 1995 8.23 -8 27 93 428.1
1971 7. 17 8 188.6 1996 7. 26 16 167.8
1972 |8 18 - 8. 19 26 448.6 1997 7.1 -7 2 25 129.1
1973 | 8. 17 - 8. 18 18 60.4 1998 8 7-88 25 366.9
1974 8..2-8.3 18 1194 1999 7.30 - 8. 3 96 548.3
1975 |7.24 - 7. 25 17 131.0 2000 8.7 2 42.9
1976 | 8. 12 - 8. 14 53 229.9 2001 7.14 - 7. 15 23 310.0
1977 7.7 7.9 54 2175 2002 84 -8.7 89 4715
1978 6. 25 - 6. 27 44 257.8 2003 8. 23 - 8 25 42 255.0
1979 8. 2 5 90.0 2004 8. 4 1 38.9
1980 8. 13 21 128.8 2005 6. 26 - 6. 27 18 132.0
1981 | 6. 30 - 7. 3 58 1778 2006 8.7 1 22.0
1982 | 8. 20 - 8 21 23 86.1 2007 7.1-17 2 35 106.5
1983 9. 14 1 314 2008 7.19 -7 21 49 237.0
1984 | 8.31 - 9. 2 43 328.1 2009 7.9 14 188.5
1985 8. 16 3 66.0 2010 9. 21 13 258.5
4648 H545% 20134 45 363
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Fig. 2. Change of Rainfall Intensity and Total Rainfall with Respect to the Rainfall Duration for the
all Independent Rainfall Events and Annual Maximum Rainfall Events
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Representative pdf of rainfall event
Representative rainfall event

Table 2. Confidence Intervals on the Parameters of

Representative Rainfall Event
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