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Abstract

Recent inundation damage has frequently occurred due to heavy rainfall in urban area, because rainfall
has locally occurred exceeding the capability of a flood control plan by the exiting design rainfall from the
data of Seoul weather station. Accordingly the objective of this study is to predict new design rainfall in
order to make a future flood control plan considering climate change. In this study, for considering spatial
characteristics of rainfall in urban area, data of AWS was used and for retaining insufficient rainfall data,
WGR model was estimated the application of target area. The results were compared with the observation
data and consequently show reasonable results. In addition, to prepare for climate change, design rainfall
was calculated by applying for various climate scenarios and the result would be used in order to establish
future flood control plan.

Keywords : WGR model, climate change, design rainfall, urban area

=} x|
A2 EAAGNANE BHE A% ATt Mashl sk ek 55 A5 £l 7)) B eSS
29 TAH AFEE B DA Fa 0900] Bk mebd] B9l AGH 4G e NS
YA FEF o] TR Tt WA SFEYSY el 99 A B B4S nelsA g
VR BUEL AR ATE RE A FAsP D8t Y= Aoltk B ATME 715w GF R 50
B BHS TElR BRI Sk B30 FHHA B4S Tes) ste] AWSS] AEE B34
or) R 29AnE Susy] 915kl 294 RE WOR 282 4 ehel, 715 ma} Aluke] ot RCP 459}
RCP 85% A&3lgleh ¥ 79 Avks G5 A5 982 98 7252 289 + YS A0 wadn,

A0 : WGR 28, 7| M, HEYPY, TAIXY

1. M B T8} TR Qg BRFAHA T2 sAA Y s
So7 9late] TAXHo = A A2l T v
71 FRigte] mE At 2 oiele] wslel Akds) Al AstaL Qlek whEhA] S5k 7ol sk Al 3314

* AEdgn FHUE A5 EEF S WS (e-mail: salong83@naver.com)
Ph.D., Candidate, School of Archi. and Civil Engineering, Kyungpook National Univ., Daegu 702-701, Korea
= AR gty FHYE A% EEFTTE XA} (e-mail: bsh1125@hotmail.co.kr)
Master, School of Archi. and Civil Engineering, Kyungpook National Univ., Daegu 702-701, Korea
e AEgEtn FHUE A5 EEFEE 14 (e-mail: kshanj@knu.ackr)
Professor, School of Archi. and Civil Engineering, Kyungpook National Univ., Daegu 702-701, Korea
sk WA AR, gl FAL Ee]AE 490999 (e-mail: wanhee@kwater.or.kr, Tel: 042-629-3056)
Carresponding Author, Senior Researcher, Water Management Center, K-water, Daejeon 306-711, Korea

464 FE6HE 20134 64 683



Koepsell and Valdes, 1991; Valdes et al., 1994), North

and Nakamoto (1989)

g

o

ol 4 v S8

=
=

AL =AY

m%wwqma w,%g_Mmq_,gm.m#ﬂaﬂo#%wﬁmw%
—_— =~ —_ ko) ﬂm il )
STiTt demisdEcwrSvsicifewe
T UEm TSI E L x DEWT g L i
n,u.wﬁmﬂﬂuﬁ aElmm(mMoHﬁ_unnéaoTonMAﬂoéem_u&oioﬁﬁﬂ.mu
Vdrn mTg S8 LT ERTR® R4 g m
s PRy TS LS BT TR Lo &
.W\)lzlﬂn do oo . K 8 %0 © .EﬁoufE;o1_71ro o
z 7 ~ < B oo z Ko @ ok
um Z_-ﬂl ﬁﬁﬂﬁd@&u&ooﬁt T_x_.e#edlwu mﬁzﬂko]
ESE5% sefpsvE TR TRE IS E
dduﬁow @ﬁﬁomemﬂ_ﬂermEMﬂuﬁoi %\ nﬂm‘x%
Tos e EHZTEIRg . odbgrdT T oua
5 8% & W ﬂwrﬂﬁrPEPu.ML%ﬂ%a_Aﬂ%zﬁx%ﬂm
o = &) o J.ﬁ o B oIl % X BN o 2 o D‘.% oy NI %
FYHWQ _ ‘LIJV SdlﬂAlL‘_Lllo P _zE_GLﬂLOMEﬂHﬁﬁM
, - oo o TP = 2 fo o o I o
b DR EnsfempixBgEsond e
IR %4?@mwﬂo)f_zfﬂigmnummqu%wfiowwﬂ
BY T gapd Il ewsd P s ETEE LT
o =T RT o7 — i - o o o n
ExSeT easZ fS0TEoaSiEiail
= op W B o Rmﬂd_ﬂﬂomﬁdﬂnik_ﬂr%%7c.@.d_imwmﬂ
Mg N o888 T ps8FToEASwMpp o=
e,lrLEE_v ~ u_ulh ®) QA < L it
FERENIRE gT g ER BT B®OW S X E B n
o= B ml 7o SR B R 2% M RE I+ T T M N
i%w,rwﬂwo?m Hﬁm.m%am&%Mﬁ?m&mﬂﬂﬂﬂ%@rﬁﬁ
i ™ %O o To KETY o K — T T o = B X T ,
%%igﬂmmﬂ %m%ovﬂwwmrrmomﬂﬁmuowwE%EE_EQ
%ﬂﬂ%ﬂﬂ@ T ET gk T g T i w RN TR
ﬂﬁﬁlﬂa‘_gx Mw7L1Em&oﬂManF,NL;JW;O,EEQOWWEMHHEO
g o o B o R R MR O A o W om o O W g
Top M T Com o g TR B 2N R0 g
NMOHIWW@OE ﬂ%oTﬁo%wx_@‘$ﬁao€ﬁ%%mxmﬂmMMNLE
N —~ ~ X — T
S M%%%J%ﬁﬂﬁ%ﬂ&@.ﬂ_zmuwmo
SeMddad BErwmBomuwdpiag Rl SE M
op oo M e L Medh M B w o L B o
ﬁe%ﬂﬂumﬁ&%]ﬁrmwoﬂueﬂﬂuﬂﬂm@ofv ;o,mqanlw
_ﬂ‘VlaoTaLQﬁﬂliﬁwmo;o&legaz.o%.vﬂl‘._]e#ioﬂﬂo@odﬂﬁmmﬁﬂ;i
ommo\|7_.o‘<| oTﬁﬁW&ddﬂm\)u aL]q]v_Al OﬂrLXo wZuAI
N R R R A - R
9 W R Do oo BN N T g P R B R0
WEmﬂﬂl]dﬂm;WA oy XA o N oF No La.%lmmﬁ il ) B = i,.mwoa
_— r 0 O}J.Hﬂ.ny X ﬂr__o 1:_A| 1) ,
FEdmE R EnFycunENBAhe e Ed Ly
.ﬂﬂzﬂiﬁeﬂ%%%mW?W%ﬂﬂ‘gmﬁﬁﬂaﬁvg
e Plindpr ¢ as v Ro? PRETER
Oy KOKX Moot EmPrlr®eh @™~ %<
¢ P LN R RTINS R v A
M AR TR =To N Fod I T Wg o Fg oW
WoE N o BTN R o WEFT T lFs T d=ns T

IE

.
o]
=

A.0] BAA s
BEKE RS

=
-

Fal 3

shol ¥

Flom, 5ol Ae &

°

ted
q

[<)

A Al o)

=]
WGR 23] w755 14

o
o=

L=

th ofell w7

3

Y=o gkom(Valdes et al, 1990;

Fol diPdA|Goll A e] B 21E]
Waymire et al. (1984)°] WGR

Valdes et al. (1985), Rodriguez Iturbe and

Eagleson (1987), Islam et al. (1988) 55 H|&3 e o

]

S
L

1<

],

[

°]°]

&

=2 x"a
T

P

=

=

o]

i<

2R

o

AR
o e A7
7 )

&
684



A mgeln] oAl mge vus F4 2y
oz AR tPfele] MAESEE o 98
AN mAolth WGR 23S #38 29ARe B
AHQ BAoll 7123k0] 9] FHEA 2 o] % it
A% A BN MBS Telshs PSARE 1] By
e mYoR, B AT E WGR RS 483te] o)
A PEne] A B RIS T FSARE
wol WAse] REG F9ART FEFOZA, H
o] a7 Aol lolx AHEE Al

fru
~

i
)
o9 o
> i 1
o i
woox
X o
2 =
R
o X
rlo
for
o
>
o
1o

=
°
ol
=
1o,
:-Ol:,"
~
)
o
fr
Jm
o,
ot
i
2
™,
S

=

>
ik
H
on T

-|~
Jo ofy
>,

S II08
=2

b

o

w

2

4

rlr

O

o

8,

e

2 it o

g oy Y
rlo
B
ﬂg s}
=
lop X
Ho
ML

PN

e ol oX, fly
An
[

o,
i
_§|:_1,
o
°
S
__Oé
T
ki)
T
>

A

lo,
v H
)
i
tlo
Sh
e
>
N
N
do
o}
£

A=

o iy
2,

2

ofo
S
=

=

8

g

:
o,

Do

g

—

g

o

By = bl omk oox rlo nft O Jn

s

7 Yo al.,, 2002a; Yoo et al., 2002b).

$ANe) =gy A ow

=
=
b
ol
‘;8
> &
Lo

s ol

[0 fol
=
2
ol
i
(i

=X Ml
o i Ho
k

=
o,
L o
iy
v
[>
i)
2]
1
)

b 1
&2

fjy
ki)
)
e
0,

iled
o
M
ke
i
X
i)
i)
_u

i)
o,

lo
of
Ol
Lo
£
folr
o
2
rx
1o

—‘ OR [o}

-z
2,
rr
o
10

2 E]7He] 7&% cell7} oh&3}
2he] AsHAl Fl ek AIRE sl
F9- cell (ry) o] 2L cell®] A
y=A At A cell2 A13H
IHog= 27<]— AREE 2=
A WGR 2o M) Azt + 2 &
2ol M ] - AE €(t2) & thadt 2ol 18 5 9
THWaymire et al., 1984; Valdes et al., 1985; Rodriguez-
Tturbe et at., 1987; Yoo et al.,, 1996; Yoo, 1997; Kim et
al., 2000; Yoo et al., 2002a; Yoo et al., 2002b).

oy I

k1 m}ir&_&%-{omioﬂ
O‘;g
ol
Jo U
>,
o
E

>,
)
o
o,
)

)

x
ol N L e =T
r\' 0\1

ot = oaf rlo mx
N
N

M
t

Hﬂrlfﬁrﬂmé

o
I
i,
)

Ao o

(t2) = [ gle—m I 2= v+ Ot =) |1 X(tdy) (D)

#4614 H69% 20134F 6]

A7IA, X(ty) = A A 2ol ofs) A" -5
celle] A 51 ¥ obE oujstal glow, gl9f 22 &
A
]

3= vlg o & Waymire et al. (1984)2 T3} Zo] %

AT dig Fit, Hah 2 FEARS RS
Ele(t,2)] = EWlp )\, Flig)2n D! 2

Var[f(mz)] =6,+ (6—&)92 +93(4ﬂ')71
3

e (D*+02)(D*+02)] 12

Covl¢(t),2,),E(ty,2,)]

= O,exp(—alt, —t,))
1 2
* exp 107 [y =201 = Uy (8, = 1,)]

21y — 29y — Uy (b, —t,)?
R12 T R 2\l Tl )

+0,[Bexp(—alt, —t,]) — aexp(— gl —t,])]
+0.m(z, — U, (¢, t2);2D2+203)(221)
. 77(212* Uz(t1 t2);2D2+20§)(z22)

* [ﬁexp(fa\t] 7t2|)704 eXp(*ﬁa|t1 *t2m

oA71A, 0y, 6,, 0, 2 FF
o i,

n(a;b®)(z) &= ofleh o] 3

g = Elvlp\,EliyPr D? )

2c

2\ BEl PEWP D!
0, = Do) ®)

20, B PEVPp D!
- a(f*—a*)

M

hT(t7Z)=f(le (t2dt i=1,2, ©)

685



i AEEE S ek ¥ AFIAE B (1D% 2
. 2 N N N _ _
b (1,2) = ZAPALL 20D G0 S BETEE AT AY AHs NS ol gkl )
“ M A3} 39S AN om, Aekzile] gl vl
A3 ZAS FAas17] 93 A3 7Hoz dy) 2
22 2¥o| el £ 00 L A ae] S A T e e

%)= DFP (Davidon-Fletcher-Powell) ' (Mays and Tung,

ATl 483 WGR 39| miire S -5 1992)5 #-&3te] HA wiids 348 stk =
oflA FEE = EEAQ) 5AS Rt Jomn, 7HA & 6719 wiNHFE F74517] f1ste] Eq. (11)¢] H43t
o7 g Y 4 A5H e 54 55 AT Fol AHEE RHE 3l ZJAAAIRR] (iR 239
T Atk WGR 2&¢] F8 wi7i¥4== Table 13} 2tk < Table 29} o] 433

v WGR &8 2o 7571 wfg- Bgait= 5 £ ()

A FAsokD mlASRe] 7 W ks slo] By Min. Y (= 5—=—=1)? (11)

o o4& Ash= BPoR AMH T Ik Kim et al o

(20000 970e] miZfRiFE A 97)e] RHE A5 o] A7IA, fi(x) = w7 34 2EYs A8t 49

&-3}o] Nelder and Mead®] Simplex BAH o2 43| A 54

= 7k o) B AgellA= WGR 23 o] iz 9, = #5E ARn2FY 73 A4 54

ZAo|| okx] EgH o2 AAE S Q= uj/HSe) 25

3K Yoo et al., 2002b). Islam et al. (1988) ¥ Koepsell FAE FH] wi7pas 23S HLste] Ao

and Valdes(1991) B3+ 9712] Wi/|H4G= 5 D, o, U= 7] gk A9 Bol7) =aE ). Table 32 792

et Ql Al mRE FAY A FHT HE 902 H, Yoo ALEE 78 YRS BojFEth WGR R3S 48

et al. (2002a) 7elold #EARE L= st D, sto] gl i-RrgellA el A5 BTNV HEiAE 7HE

o, U A&sta vywx] 6719 wi7iRisE F48te o WA f - 9lo] AeaS5as 2Abeha, ARl
= Tk A 7R B 2 vAS AR ofF 55 AN

L ATolM = F RS v T A B5AR o] 2o A83 QIS AE dAstoof st A4 E
71Z38t D, o, U5 278383, WA 6709] wi7iHS W59 AR g JAARHAARE 6417, 124]
& RulEYe] Ao w} FAsiich kel AlAE I Bt A A7) B aAE A 5 S AIA S
WGR 23 9] A, 4h 334 2o FHE o83t 6 EA4E BAste] vy A4S S dEARE 75
Hel w7 R F3E = o] 249 A st AA skl mojg AL 5243 ghe] vjalE Esto] ¢
AR E 88t Fed A9 ghs ke WS Foked o wiReE 2Pg etk
Table 1. Parameters of WGR Model

Parameter Definition
Ay Rain Band Arrival Rate (bands/hr)
Pr Mean Density of Cluster Potential (clusters/km?)
ElV] Mean Number of Cells per Cluster (cells)
Jé; Cellular Birth Rate (cells/hr)
o Cell Location Parameter within Cluster Potential Region (km)
a Parameter as a Measure of Mean Cell Age (/hr)
D Spatial Range of Cell Intensity (km)
Eli] Rain Cell Intensity at Cell Center at Time of Birth (mm/hr)
U, Rainband Speed Relative to Ground (km/hr)
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47}% 9] Spatial Aggregation LevelS 483}, 447}%]
o] Z3& TSI T Mz, A, 3 A o
g & 1327H x5S 483t wi7idrE g3k
Tables 5~70ll4 Lebd vkel o] 7 A& 7]+ 2
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Levels of Aggregation
Set
1hr 6 hr 12 hr

1 mean, corr, vari, ccro (a-b) vari, corr

2 mean, corr, vari, ccro (a—c) vari, corr

3 mean, corr, vari, ccro (a-b) vari, corr

4 mean, corr, vari, ccro (a—c) vari, corr

5 mean, corr, vari, ccro (a-b) vari vari

6 mean, corr, vari, ccro (a—c) vari vari

7 mean, corr, vari, ccro (a-b), ccro (a—c) vari

8 mean, corr, vari, ccro (a-b), ccro (a—c) vari

9 mean, vari, ccro (a-b), ccro (a—c) vari vari

10 mean, vari, ccro (a-b), ccro (a—c) vari, corr

11 mean, vari, ccro (a-b), ccro (a—c) vari, corr
a, b, ¢ : observed point vari : variance
corr © auto-covariance(7=1) CCro @ cross—covariance
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Table 3. Principal Input Data for Rainfall Generation

Input Data Definition Remarks
tsiml Total Time of Simulative Generation (year)
tr Averaged Duration Time of Rainfall (hr)
pmax Averaged Intensity during Rainfall (mm/hr) Eliy)]
beta Creation Ratio of Rainfall Cell (cells/hr) 3
taum Time Interval between Rainfall (hr) /Ay,
umeanx, umeany Velocity of Rainfall (km/hr) Direction
xnulms The Number of Averaged Cluster Potential Center pxmxradlms
xnucel The Number of Averaged Cell El]
radlms Radius of Rainfall Field (km)
radcel Radius of Rainfall Cell (km)
nx, ny The Number of Cell on the x-axis, y-axis
ix Random Seed Number
al Duration Time Parameter of Rainfall Cell (1/hr) «
Table 4. Statistics for Parameter Estimation
AWS Levels of Aggregation
6hr 12hr
Seocho mean=0.2446, vari=1.9810, corr=0.5936 vari=37.8513 vari=111.1616
ccro(sc—gn)=0.3506, ccro(sc—sp)=0.5375 corr=0.4271 corr=0.3121
Gangnam Hwan:O2819,Y?ﬂ:2687& corr=0.5617 vari=47.0432 vari=140.5685
ccro(gn-sc¢)=0.3506, ccro(gn-sp)=0.3670 corr=0.4429 corr=0.3128
Songpa mean=0.2431, vari=2.1017, corr=0.5312 vari=37.5484 vari=111.6941
ccro(sp—sc)=0.5375, ccro(sp—gn)=0.3670 corr=0.4160 corr=0.2970
Table 5. Results of Parameter Estimation at Gangnam
Sum of Square Error
Set 2 x 2km 4 x 4 km 6 x 6 km 8 x 8km
1 0.1079 0.0215 0.0074 0.0095
2 0.1015 0.0113 0.0065 0.0064
3 0.1343 0.0674 0.0057 0.0032
4 0.1343 0.0095 0.0076 0.0055
5 0.0784 0.0764 0.0045 0.0024
6 0.0809 0.0037 0.0028 0.0030
7 0.0882 0.0083 0.0022 0.0020
8 0.0773 0.0018 0.0019 0.0022
9 0.0775 0.0491 0.0083 0.0039
10 0.0659 0.0185 0.0086 0.0108
11 0.0682 0.0081 0.0053 0.0053
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Table 6. The Result of Parameter Estimation at Seocho

Set Sum of Square Error
2 x 2 km 4 x 4km 6 x 6 km 8 x 8 km
1 0.1126 0.0106 0.0042 0.0032
2 0.1966 0.0366 0.0271 0.0030
3 0.1292 0.0087 0.0092 0.0064
4 0.2364 0.0466 0.0453 0.0405
5 0.0945 0.0116 0.0035 0.0034
6 0.1585 0.0373 0.0272 0.0285
7 0.1892 0.0332 0.0283 0.0222
8 0.1609 0.0348 0.0286 0.0293
9 0.0286 0.0434 0.0277 0.0192
10 0.0349 0.0461 0.0276 0.0287
11 0.0728 0.0503 0.0483 0.0439
Table 7. The Result of Parameter Estimation at Songpa
Set Sum of Square Error
2 x 2km 4 x 4 km 6 x 6 km 8 x 8km
1 0.0947 0.0120 0.0040 0.0049
2 0.1035 0.0187 0.0119 0.0160
3 0.1201 0.0273 0.0062 0.0059
4 0.0879 0.0068 0.0086 0.0084
5 0.0852 0.0065 0.0021 0.0032
6 0.1487 0.0064 0.0079 0.0111
7 0.1561 0.0271 0.0262 0.0263
8 0.1141 0.0260 0.0256 0.0257
9 0.0933 0.0264 0.0229 0.0240
10 0.1134 0.0383 0.0237 0.0253
11 0.1052 0.0329 0.0324 0.0310
Table 8. Comparison of Rainfall Statistics (Gangnam)
Statistic Observed Estimated
1hr 0.3579 0.36
Mean Levels of Aggregation 6hr 2.1473 2.14
12hr 4.3254 4.28
1hr 5.3379 5.35
Variance Levels of Aggregation 6hr 103.6782 98.51
12hr 268.997 269.31
T=1 0.5868 0.587
Auto—covariance T= 2 0.3837 0.399
T= 3 0.2835 0.344
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Table 9. Results of Frequency Analysis in Tancheon Drainage Basin (Duration

: 360min)

Frequency (yr) Observed (15 yr) Generated (100 yr) Amount of Change (mm)
50 243.5 236.9 -6.6
70 258.2 248.5 -9.6
80 264.0 253.2 -10.8
100 273.7 260.9 -12.8
150 291.3 2749 -16.3
200 303.7 284.8 -18.9
300 321.2 298.8 -22.4
500 343.3 316.4 -26.9
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Table 10. Climate Change according to RCP in Korea

Descrintion RCP 45 RCP 85

P (540ppm) (940ppm)
Temperature(C) +347C +6.0C
Rainfall(%) +17.3% +20.4%
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Fig. 7. Results of Frequency Analysis according to RCP (Duration: 360min)

Table 11. Results of Frequency Analysis at Gangnam (Duration: 360min)

No Forcing RCP 45 RCP 85
Frequency : =
. Rainfall Amount of Change Rainfall Amount of Change
(yr) Rainfall (mm)
(mm) (mm) (mm) (mm)

50 239.2 256.8 +17.6 260.7 +21.5

70 251.1 269.6 +185 273.7 +22.6

80 255.9 274.7 +18.8 2789 +23.0

100 263.8 283.2 +19.4 2875 +23.7

150 278.1 298.6 +20.5 303.1 +25.0

200 288.3 309.5 +21.2 314.2 +25.9

300 302.6 324.8 +22.2 329.8 +27.2

500 320.6 344.2 +23.6 349.4 +28.8
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Table 12. Results of Frequency Analysis at Seocho (Duration: 360min)

No Forcing RCP 4.5 RCP 85
Frequency
(yr) Rainfall Rainfall Amount of Change Rainfall Amount of Change
(mm) (mm) (mm) (mm) (mm)
50 2415 261.3 +19.8 265.6 +24.1
70 253.3 274.2 +20.9 278.8 +25.5
30 258 279.4 +214 284.0 +26.0
100 265.9 2879 +22.0 292.7 +26.8
150 280.1 3035 +234 308.5 +284
200 290.2 3145 +24.3 319.8 +29.6
300 3044 329.9 +25.5 3355 +31.1
500 3222 3494 +27.2 3554 +33.2
Table 13. Results of Frequency Analysis at Songpa (Duration: 360min)
No Forcing RCP 45 RCP 85
Frequency
(yr) Rainfall Rainfall Amount of Change Rainfall Amount of Change
(mm) (mm) (mm) (mm) (mm)
50 2325 253.3 +20.8 2578 +25.3
70 243.9 265.9 +22.0 270.7 +26.8
80 248.4 270.9 +22.5 275.8 +274
100 256 279.2 +23.2 284.3 +28.3
150 269.7 294.3 +24.6 299.7 +30.0
200 2794 305.0 +25.6 310.6 +31.2
300 293 320.1 +27.1 326.0 33.0
500 310.2 339.1 +28.9 3454 +35.2
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Korea, 2000), 749 &A1 B (Ministry of FEAAE wdsks FEEFS sk ek 715
Land, Transport, and Maritime Affairs, Korea, 2008)¢l| W3l Alue] 291 RCPE 283k 792 Al 5ol tish &
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Table 14. Results of Frequency Analysis in Tancheon Drainage Basin(Duration: 360min)

No Forcing RCP 45 RCP 85
Frequency :
(yr) Rainfall Rainfall Amount of Change Rainfall Amount of Change
(mm) (mm) (mm) (mm) (mm)
50 236.7 256.4 19.7 260.7 24.0
70 248.3 269.1 20.8 273.7 254
80 253.0 274.2 21.3 278.9 25.9
100 260.7 282.6 219 287.4 26.7
150 274.7 2979 23.2 303.0 28.3
200 284.6 308.8 24.1 314.1 29.4
300 298.6 324.0 254 329.6 31.0
500 316.1 343.2 27.1 349.2 33.0
Table 15. Comparison of Design Rainfall
Frequency (yr) Report” Report? Observed (15yr) | No Forcing RCP 45 RCP 85
50 206.5 2336 243.5 236.9 256.4 260.7
80 221.7 250.2 264.0 253.2 274.2 2789
100 228.9 258.1 273.7 260.9 282.6 2874
200 251.3 282.6 303.7 284.8 308.8 314.1
500 280.7 314.8 343.3 316.4 343.2 349.2
UThe Rainfall Frequency Atlas in Korea (2002)
PReport on Comprehensive Flood Management Plan in Han River Basin (2008)
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