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Abstract

Most hydrological analysis such as probability rainfall and rainfall time distributions have typically carried out based on hourly rainfall
and rainfall - runoff analysis have carried out by applying different periods of rainfall time distribution and probability rainfall. In this
study, to quantify the change of design flood due to the data type (hourly and minutely rainfall data) and the probability rainfall and
application of different data period to the rainfall time distribution, probability rainfall is calculated by point frequency analysis
according to data type and period and rainfall time distribution was calculated by Huff's quartile distributions. In addition, the change
analysis of design flood was carried out by rainfall - runoff analysis applying different data periods of design rainfall time distribution.
and probability rainfall. As a result, rainfall analysis using minute rainfall data was more accurate and effective than using hourly rainfall
data. And the design flood calculated by applying different data period of rainfall time distribution and probability rainfall made a large
difference than by applying different data type. It is expected that this will contribute to the hydrological analysis using minutely rainfall.
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22| ARG} 2127 210 WE EAlerEe| HEd

Ae7|EATYE A, "AARY s EEgeht, ASAHYS Y EASSATL

2 7

Chio| 2240 4| T9| YSE I|UOR HE LU AR %E% AN, HEUUT YR ARHLEO| 2127|212 U2| MBS
YHOR U REEMS SUFID QUCt B AROME ARHEN(A| TS 2 Tl 2PAR)2} HEYLYT} YLARHLED| CH2 ARIIZ
20| T2 AEAY HEtS HUS} 50}, 2R FeRRL AHRI|2Iof ttrar TS S5 HELY MBTHHUFO| 429 S S5
URARVEEE HASISICL E8 ATV DAY AR NI T2l 48H U RBEHOD WAL MERAS U
SIICH SAZI ARHENOINS 2 Eh9l 2SI A| EhY| UDEICH OIS BEFID ZTHQI YLEMS £33 4 9l 202 LEILOD, &E
zout z;%xm—srm CIE 127118 2830 I8 ol 20 AR T ASHY 2o} 01 2 H0l8 ol

ChelC

o o 1o
O2 LIELCE Ol &% 2 ©9 39S &8 #2240 32 7|0fg A== THET
2

HHUEO: B2 AU, B2 A=V, $EYRE, Huff 429 YY, EAE+T

v

*Corresponding Author. Tel: +82-2-6490-5600
E-mail: ymoon@uos.ac.kr (Y.-I. Moon)

© 2018 Korea Water Resources Association. All rights reserved.



600 M.-S. Kim et al. / Journal of Korea Water Resources Association 51(7) 599-606

—
x
r

2
>
ot
R
gl
Ll
o
o)
ot
el
4 rr
0, oL

(o
N jd‘
o >
$ o
o
o,
rlo
i
)

T
chia
%
o

il > ol
>
ot
F{F
o
e
o=
&

=

1o

Bhd

lo

y

Mo

M

%

flo F
wr

2

lo 1o

MU gp
5
lo

o,
ool
2
0!
ok
ook i,

(o3
\d

X

)
E 1%
i

o

Ho wx

4 X
ool
X
e}
i
2
o,
)
kl

o!
filo
2
o
olt
o
N
1o
ol

r

= 3
o Job

o
o
)

4
!

2
i)
2,
o
o,
1o,

(e}
ML o
ko)
flo
>
r
4

\
[e]
T
Hul
>
o
=
H
&II
>
o
o
roL
1oy
(]
o
Ho

U o
In
)
N
N
Mo
O\l
T
Mz
1%
o,

Lo ol o) ol ¥

e A

du ot
2
R
]
9,
o
)
oK
lo o
fu
i m
do o
o,

,
olok
>
ot
2
o,

=z
2, =
e ox E
i
53k
riok —
G > OF
rr g
& e
onl L
o, o oo
i)
fo
_(:»‘L
X
I il
B
aw
=
1o
S
mo £ rE fr AL M X o

4o
i
o,
ok
oo 19
)
o
AT
H

Fl
il
»oHo
o
*

N
=

-KOEH

24 o o
o ook

0.

oS
1o
>,

B

4

7 o i
rr
&
o
>
5
re.
By 2L
Hu)
R
2
i

of o r& mu o r§ o} |o 4o o Jo 1| o
[oZo

)

;
-
il
O:
> Mo

)

M

Fol AHot= W 0 2 AR 7| 7te| nhet ME sk
Atk o] wiZoll FEA- -2 22l A 2] AlE
Stod APESIAL QLo Huffo] 4291 i g2 ©]
“SE T R4 9 B AL (Ministry of Land, Infra-
structure and Transport, 2011)”0l4] AA] 3t Z1-& A8l
S AAES AR O] A2 7|7t D] A8
=2 A o] WASHA Hrt. whebA] - e-2tm o] AL s S H| 9F
T 2F=7]3F A-8of wheh WAYshe AAIEe] Hets

o Jm
o,

do M ox
o

EAof Tt AP AL S ZAFSFATE Ahn ef al. (2000)2

FUT AT A= 2 AVl i BAS Bol &
FHbo]sdg 7o y1Z 0 7 Wrlsh H QS 145k 12
7He] g S AR 5 7|7 Dokl HIEofA-S A
sto 2= 7|7t w2 SHE7F- -] HEtE 2450 e
7370 AR ’ishE doti 7] 95 A= 717 30
o2 Fet 3 134 o]gstAA 100 HlkE SHE7F--Fe] ¥
FEAEAE AAISHATE Oh et al. (2009)2 &7

wh
N
N
R}
ok
E
o

2 A2/ Fefstel S8R9 MES
RS NS ThEOR B TS FOARE HEY
AYATE AT HE, 2 1299 39

TH(You et al., 2018). Alexis Berne
et al. (2004)= TA-F-Gof| 224 of] A9l et 74-9-2] Al 1t

kY
=
-9

2 5 3~54-0] AP 9} °F 23 km O] BV =&
A|F5H3A 2™, Berndtsson and Niemczynowicz et al. (1988),
Ogden et al. (2000) = =AI A H O] 242 SloiM=
At o 2 e =2 70 S R E XS
t}. Oh et al. (2008)2 = T AR AT A &9
At=2E 8ol 2|&717HE = YA TR A AT
5 F4593 Yoo et al. (2008)= =L E+9] 7+
(MMR)E ©o]-g5to] A7 g o] wh-e 75

Z EAJE AESHT Kim et al. (2016)- A] -
wo] Qli= 3 7S YAV SRR 9
R AN TS o 83 A RIE
2 () T

< 1 A

o 20 |
N o
T s

P
RSP DN

r
[0

S
Mool 0
Y

fU o

d o
N
N,

dr

0!
r

lo 24 o 41 fU 2

:Oés
x,
HE
N
(o]
12 Ho

2

J
==
N
O
o
e}
tlo
2
o
ol
ol
2
o
=3
=)
@
]
8,
™
=t
N}

>
il
il

5,
oo
ol

fol AU EFRATA

(RUSLE)®] 944 58 F45tir}

AT ANl et 24 A7 427100 w2 287
93 WEEH] e AT @S AYAT A0
U AR R B E Q7L BB
SANRES AR AATHFE ol A7 vjo)g
Ao ZAE ek B, £ B9 B9ARE o] § 3 25
S Al Tt AT ol RO H O, B9 B9 E 018
RS ANERE A 2 2§ B AP ARHOR B
25 7102 Uefrteh. febA] B Aol £ e 290t
A1 7392 BB U BSARHRES 22 st
e ARSI AT AATFF AR 02 Aagehol 4

2. ZMR U W

AeAz e AR Fe)e} oF2 2F2 717 A gof T A
B4 oS olel) SRt B e = g0
2 4getqrt. 240 S48 FeARE A F2 7]
7o) AmE HAST Qe 7T TR EA)

(Automated Surface Observing System, ASOS)< ©]-8-5}F
om Fig. 17} o] 7134 T W1 dBSAd o = g4l
TE 7L AT EHE G2 A=2(108) Aol T
AE(108) 21 o] Al 9] -9 A== 1961~2016\ 7] &
5610 A= E HA5HL Qe A o2 ARGl Om, B a9
AR 1961~199987H = 12 B9 AV 17152 & =
F st 72 = (Minutely data using the Magnetic Recording,
MMR)2} 2000 o] ¢ HE FA7I2 = AHEASHHE &
o =4 A2 ol ol



M.-S. Kim et al. / Journal of Korea Water Resources Association 51(7) 599-606 601

®  AS0OS
Theissen of ASOS

I:l Dorimcheon Basin

Kilometers
024 8 12 16

Fig. 1. Analysis basin and rainfall observation stations
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Fig. 2. Verification of design flood and rainfall-runoff model
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Fig. 3. Comparison result of annual maximum series

Table 1. Result of design rainfall (return period: 100 yr) according to temporal resolution of rainfall

Data period Hourly data Minutely data
(1961~) 60 min 120 min 180 min 720 min | 1440 min 60 min 120 min 180 min 720 min | 1440 min
2010 112.4 165.5 212.9 328.0 430.6 111.1 162.5 202.1 3229 429.6
2011 112.5 164.9 212.3 334.0 455.1 112.0 167.2 213.7 337.7 457.0
2012 113.7 163.8 210.8 331.5 451.2 112.2 166.1 212.1 335.1 453.1
2013 1129 162.8 209.4 332.1 451.1 111.5 164.9 210.8 3359 4529
2014 112.8 162.5 208.9 3339 449.0 111.2 164.6 210.3 337.4 450.9
2015 112.8 162.9 208.9 335.7 4473 111.1 165.0 210.3 339.0 449.1
2016 112.3 161.9 207.5 3335 443.9 110.4 164.1 208.9 336.7 4457
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Table 3. Result of design flood according to temporal resolution and periods of rainfall

Design rainfall Huff’s method Design flood (m3/ sec)
data period data period Rainfall (hourly) - Rainfall (minutely) - Rainfall (hourly) -
(1961~) (1961~) Huff (hourly) Huff (minutely) Huff (minutely)
2010 748.7 716.0 735.2
2011 747.5 736.6 736.9
2012 749.8 737.9 736.5
2013 2010 744.7 736.5 733.4
2014 743.6 7353 7322
2015 743.6 735.3 7322
2016 739.9 7322 726.9
2011 749.0 737.4 736.6
2012 746.0 736.6 730.2
2013 746.7 730.2 727.4
2014 2ol 745.8 728.1 729.0
2015 745.8 728.1 729.0
2016 741.1 729.0 727.0
2012 744.1 734.1 731.0
2013 738.9 731.0 7249
2014 2012 737.6 729.4 724.6
2015 737.6 729.4 724.6
2016 738.2 724.6 727.4
2013 739.1 728.4 7283
2014 735.7 7273 727.2
2015 2013 735.7 7273 727.2
2016 739.0 7272 719.9
2014 739.0 728.7 723.6
2015 2014 737.7 728.7 723.6
2016 739.7 723.6 723.1
2015 739.8 731.0 723.7
2016 2015 737.2 723.7 723.4
2016 2016 7373 725.4 7193
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