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A Comparative Study of Urban Runoff Models
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Abstract

The purpose of this study is to propose a method of computing urban runoff from urban drainage
areas in Korea. Four different me.hods are studied and applied to two detention basins in Seoul:
Wheekyeong and Yongdoo detention basins. The computation of runoff from the two basins was
carried out for 10 historical storms, and the results computed by each method were compared
with those observed. As the standards for comparision, peak discharges, total runoff volumes and
the shapes of hydrographs are selected. The present research concludes that Rational formula and
KPRRL can be used only for computing peak discharges in small urban areas and ILLUDAS shows
the fair accuracy compared to the observed. ILLUDAS was selected as the best fit model to be
applied to the Korean urban areas, since it showed more accurate results under the different types
of storms.
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2.1 &8
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Q=02778 C T A (2.1)
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2.2 BRRL Ak

British Road Research Laboratory(1962)<l4 7}
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thal = ";&-tj + qump + Qnaturnl (3-1)

AS =85, (3.2)
np

qum = Z Q]Tl/At (3.3)
i1

Qnmural = ngc(by2) vV 28(Y1 - Yz) (3-4)
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® | 91719 | 2775 2148 17.49 S EZ2 e viAeo) Aeste] ik s
91720 | 27.75 17.75 17.49 Axtatc.

7 91.7.23 14.25 6.62 8.98 a2y 315 29 320 AAE vigl go] Bk
91725 | 4425 1921 27.88 B O = RESH IKR WURe 27 79 A
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) = rpﬂ o . s RLLI”H 0
3 e A : 3 )
'
5 |
R Ll
P S . v 2
! ’
Iy R , ¥ \
1 b 1 1
K v ’ \ ' \\/ \
o N . W e D o . : i A . R . LN
[} [} 10 % 20 26 ] & 1 18 20 25 3 38 40 48 60
Time In 10 min Time in 10 min
—— Observed -—---BRRL KPRRL  — ILLUDAS

8 33. AT ZARERYY HBYD b2

140 KL AR



HGRA v AR MERK-S 0529, FEERR-S
0.7219) & AHgstgck §H MEAY B W
KEES RETE MG & 07 & 085
Abgata ok B Ao Me iR mHAEE
Hgae FE3e A, £ RHERE
7z} 05,06, -+, 108 AAstq 1o }E {EFE
Ao 2 A i RE) e KIHBUKE FHEES
wE) #HBEE Bdsaxt Ak
3.24 ILLUDAS ##e) #HH
WA ILLUDASH#R ] Ah#Ek= A AR
258 4 dth ANESS 1§ wE, BREH,
RS pesER, 1elw RS . ILLU-
DASHiIRIc] A= BEFFEiES] AEA Bel KA 5F
HRES AP std JYFo. 2N B FRMBRT
v} £ gho] At d4E NE & ULE Hed
b glck. & '904(9/10) % "91A(7/25) F2 45
BRRLYM# 7} KPRRLHEPH ] o8t 348 ALz =
SFReY dAE g v e & e &
ALk ol 7)ol HAE o] HWKfERT &
o] o FYUPLE U, HARE BoR9)
g NG wAEtA F37) WFeld 1L ke
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& 37 mYsecE B Uk & o] gg fog
Hafol HAE VAL A WKELER B 5
QonE, B Agdre o g& F9e KT
AxE P HA HAmEeE AAso ILLU-
DAS® ¥-g H&sqch

B o B

4. WARRS K M7 X WEMEC BRE

4.1 RHSM X HHE

K FrgiolMe Zh whEEE AdE i ko
o) HE = 8 RLERe A3l §&1 998
Uehde 2, i BEE 2 B KouRe] i
R vastaz sk

Ny 19 419 HEFEY 0E HHAERS 14
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H 4.1 788 FFRQ M2

4 g 24 90.9.10 91.7.19 91.7.20 91.7.23 91.7.25 i B
ILLUDAS —0.069 0.172 0.201 0.203 0.111 0.124 0.114
3 BRkL —0.034 —-0.176 —0.139 0.177 —0.264 —0.147 0.197
(0.529) —0.333 -0.127 —0.077 0.342 —0.248 —0.089 0.261
K! (0500 —0.333 —0.176 —0.129 0.241 —0.289 —0.145 0.235
P (0.600) —0.244 —0.011 0.048 0.481 —(.146 0.025 0.279
R| (0.700) —-0.118 0.154 0.220 0.734 —0.005 0.197 0.328
R| (0.800) 0.008 0.318 0.397 0.975 0.138 0.367 0.372
A |L| (0900 —0.134 0483 0.569 1.228 0.280 0.539 0421
(1.000} 0.260 0.648 0.746 1.468 0.423 0.709 0.465
ILLUDAS 0.040 0.024 0.046 0.019 0.171 0.060 0.063
£ BRRL —0.172 -0.131 —0.124 —0.100 —(.045 -0.114 0.047
0.721) —0.166 —0.136 —0.089 0.019 —0.029 —0.080 0,076
K| (©500) —0415 -(.394 —(.359 - ().288 —0.317 -0.354 0.053
P (0.600) —0.297 —0.272 —0.233 —-0.144 —0.182 0.225 0.063
R (0.700) —0.180 0.150 —0.103 0.000 —0.046 —0.096 0.074
R | (0.800) 0.063 —0.030 0.023 0.144 0.091 0.033 0.085
¥ |L| (0900 0.055 0.092 0.149 0.281 0.228 0.161 0.094
(1.000) 0.173 0.214 0.279 0425 0.364 0.291 0.104

uj ILLUDASEIRIS. freje] 27|y 359 #
fdell |AQle] &9 2 F33h} BRRLGE: %
KPRRLFj#:E 9] A7y 7392 Fitiiie)
Agele 2 Agol EAE /AL UASE ¢
ATt

Ar oo

4.2 LHRAR S
Z AR HEEfEe) ERES TuhaAl LRk
B AEEMES] BE] AT EHREe) B TS
BEMRE(ox)E TIEoM, 2 AL g g
pc_on

e ——
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o8 E u, ILLUDASER . BF 9 BEdx
o] 71 e, BRRLAES KPRRLAHE A
HuA 22 938 Ho F& ¥ 5 itk ¢4
HEAY e AUexte HiEe g oy
FEUAe ke 2 AL ¢ 4 Yok % ILLUDAS
Bl 2% Hrl M AFEeH MY S
& BoFn Jon, 5EA 3 BRRLEY z8]il
KPRRLH o o8 H5F43e) FHAE diaz
&A% 2L UL ¢ F Avk

4.3 KX iR 2 54

ZF FERIE AAE FRHACTHER el TR K
il dvht F Reherte wdar] 98

FRHEF] e ANE fEFe] FHARNE
RMS)E v3lden 2 4 ogat ZokYen,
1981).

td

Eiws= =" @@ @4)
tg 7o

SN Vo & HE KRS R A
(), Qo= R A E(mY/sed), Q& Fiitifk FHAMG
(m*/sec), Ze|i tyv i BRI (min)ol ot
RMSi= Bl K el #EEGio) 0% 1A kL
fiRe) WEEGel G LR EASR: Aok
MitEe) AR WSS dehhe AR A8
2 % 9ok o] Mol SIs) ANE st H 439
AA g wkeh o, i 2 ILLUDASERS, BRRL
Jg: 2elal KPRRLRS o g FFIMe] 4

E 4.3 2} Y4 SESM9 HEXSLR d|D

&9 5o ;};@g ILLUDAS | BRRL | KPRRL
90.9.10 0474 0.549 0.543
# 91.7.19 0.340 0.585 0.585
91.7.20 0.389 0.488 0516
91.7.23 0.430 0.536 0.710
7 91.7.25 0.366 0.714 0.679
g 0.400 0.574 0.607
90.7.18 0.531 0.985 0.892
& 90.9.10 0.397 0.515 0.497
91.7.19 0.245 0.562 0.378
91.7.20 0.207 0.484 0.381
s 91.7.25 0.372 0.456 0.386
ot 0.350 0.600 0.507

H7k AEAS gk A
LUDAS #%o] o8 237} plé SRR g
8 AFRE AL % o] W) M)}
RGBT 2710 WAge] HARoR AL e

AR Yee ¥ 4 AUtk

4.4 WIE #1 MHMBS RE

E 44 2z} WY MEEN9 B v

T— H =]
T Gk IR ILLUDAS BRRL KPRRL
71424
3 EiA 0.083 0.131 0.149 0.186
Ear HEE2) 0.265 0.173 0.249 0.288
¥ it 0.092 -0.131 0.085
& REHA 0.087 0.135 0.181
53 7 0.375 0.587 0.557
Erats RESE 0.097 0.157 0.166
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o8 & w, ILLUDAS#Ho] Ha 9 FFHUA
@rol 714 Zom, BRRLAEF KPRRLJ#: %A
Ha3 e g By F& B F v ¥
AEAS e ddeate] HiAe oy o
BEURY] e & g ¢ Atk F, ILLUDAS
Bifie] o3 Ay} 4 RIS M 2gY
g BT glow, G BRRLE “18]aL
KPRRLYR | A% HFFrde] A= Al
&A% 2HsL eS¢+ A

4.3 KXehRrel 2 34T

2t FERR AR JEHACTiiR]l BRI IR
R dehg Z Fgebevte adsty] §f6)
HEFEF A At FEFe THERRE

RMS)E 31900 1 e thgs LrHYen,
1981).
=t \/if‘d Q- Qe @4y
ERMS ™ v ty o c o 8

So2ell AV, & ' OKCCHEgS] B RHARE
(m%), Q= W HiHi#E(mY/sec), Qv MHE AHEM
(m¥/sec), 1Al tev= M REEETR(min)el v
RMS+ B# ACuifge] geakol g 3tE /KS'L‘
Higge) #efEake] mAAY HE XAMshe Hes
HHEY A7 W 5A4E Jehl: AER /\}%
g = ik o] Ao 2B AhE gpust F 4300
AAE wreh 2o, w2 ILLUDASER, BRRL
ik oe)il KPRRLAH:Y) 0.8 4-%-=F4e] &

B 4.3 Zt uhiyyl £RIAMe| HEXSLE Hn
4], G ILLUDAS| BRRL | KPRRL
FAPEE
90.9.10 0474 0.549 0.543
# 91.7.19 0.340 0.585 0.585
91.7.20 0.389 0.488 0.516
91.7.23 0.430 0.536 0.710
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