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An Hybrid Approach for Designing Detention and Infiltration-based Retentions to
Promote Sound Urban Hydrologic Cycle
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Abstract @ This article proposes a hybrid approach involved in determining the size of stormwater control facilities as part of a
very large scale urban retrofit project. The objective of the proposed hybrid approach is to restore the pre-development hydrologic
cycle. Firstly, an appropriate 1ETD is determined to isolate single storm events from the continuous rainfall record. Then, using the
NRCS-CN method, direct runoff and infiltration volume are computed for every storm events. Long-term statistics of direct runoff
and infiltration volume are analyzed in each case of pre-development, post development, post development with detention only, and
post-development with the proposed hybrid approach. In order to preserve long-term statistics of direct runoff and infiltration volume
in the case of pre-development, the size of detention and infiltration-based retention are estimated using the genetic algorithm. The
result shows that the proposed hybrid approach is very useful for restoring statistics of natural direct runoff and infiltration volume.
Key Words : Detention, Hydrologic Cycle, Infiltration-based Retention

o 3 ARk g 2y 0
PGS LA Aol Itk 7,
-2-off NRCS-CN HW-& 288}
& SAAE Aol AT, ol
AR el Skl S
FAI9| DL A A H A8 S A Ao
Aol Mol ek,

ISE=! Z0 8k A= 1% o|ybo] Eukdtthi= Guo and Urbonas
o] dlgyt Boeks 44 g&E 4= glrkFig. 1)

A ghol] whet 2| s

mheba] EAISER QIR pEeghe] WIkE

&gkl Zl EA

HAel S FaF e & o] Ik = o5 Bikg Hlgiel(Decentralized Rainwater Management),
A?T’}%’zgl F AR A 5] F=AALL e Bl Bej(Source Control) § theFst tietEo] Aolhs o]

SRR EEER T R S Z R HeEels gAHom Aojslaz o
ool AwE.gek u He Lo Y © BEoz2wA ol 7ha A0 ek 7HH
1 H DT T '}m"“—“ri (A 30%7 Hu

| ole 74, Astg A, T 4 284

| ]
{4 Bolek. of W, Fagh Aoy A

7Rbe] A

Al

I olsl

ATEAYE QU Hol bt malshn 4 s mE
71%e] 8 FRARES Aejstchs solth olo] wreb
4¢3 ot By wg };A%ﬁ ORI
<y

('3@% ITE E}- BASS

Ajshol| whE

WQL}' (_‘)[.f?} A1 2d & o

2 0|0 S ARRELA ek
2’- s ‘/MM%’W? slol| wh odgEe ZABloE &)
= Aelle we 5 WA mALE Erstal Sl g o ® Low Impact De-
FoEolal 5% wjgkel velopment (LID)7} W& HE7ME Afolofl A Al wby o)
A S o LID 7192 o]=te] PGDER (Prince George's County,

7t }
) e /1 m; Dol
} 3

" Corresponding author E-mail: skim@pknu.ackr Tel: 051-629-6529 Fax: 051-629-6510



Pracipitation from S

s T — |
E X 96,85 F storms greater

W i
E — same than 25.4mm
%‘- s 56 e 4129 equals 110.51mm

] : 5
By 190372037 MeGESES 39.96 or 9% ‘
] ;i‘;f:; 2 . Precipitation from 3
3 m;ggn .. storms of 25 4mm .
g 7871016 [ 113.04 . or less equals ﬂ |
= : 17896 | 1083.86mm or 91%
% 218.28
& R o 276,65

0.00 5000 10080 15000 20000 25000 300.00

Annual rainfall in each frequency class{min)
Fig, 1, Rainfall Frequency Distribution at Busan (1981 to 2008),

Maryland Department of Environmental Resources)oll 2lsf] 7 = Aok olof Wk oy v BE
whg) AEl] A FAl(bio-retention cell)©] Prince George's County aped Aref el f“m‘#« A W’-’*ﬁ, I
| HgEwA AlZtEgl o, ZERE, 28 59 B
‘-5*’*?1{%013*1 LID 7] & ""»Jﬁ’a}m St
1gsha ek Sl 4 il efsfjAl LIDoj|

’f@“ HoleT 1 ﬂm <>§0HA;

© FYe NRCS-CN H téjf%
Aol elgt fA] Ao ek faeAl-HETIRE A

T il
27 BEAA L ALE Blasto s A Agolde &

o EL G .
4goron, -

T ©
SEAES QX477 SR

BAED Aol ¥l SRAY

4 Aol dulel AjeFEel 2718

A-skazt sk

&
3 2] = - B .
AT & Sle e

ke

A q} ‘/Jﬁ

o4

(o3RS /«:A
AEEERE

stARFE ST A 5
FjA LID e 7% ”_
FAE

AL olujghet” Y

dle fRgRg

bR A7l BAl 9wt A4 BER T 27]E8(00] ofd Zho V , 19
Jobar z}ol AbEle] B EL BoiQlztel| e} Alglo] El Badal ﬂmw gl zhzho] AE ol 7o

Minirum Interevent Time |

. s} IETD |+
Since the t tors bety |
the b rainfalls is greas!:w than the !
TETD, the rainfalls are considered to
belong to different storm events.

'E

P - /
2 f D e The temporal separation between the
& / - twio rainfalls is less than the IETD,
= ! /1 therefore the rainfalls ave considersd to
% ;; / belong to the same storm event.
& - )f s f -
g e b e
% ‘ || [«
+ 1D e g ‘‘‘‘‘
% %
: il

;wﬁ Event i 0;4«- 13 »wmgk—;--» Event } M»M)E Time

L0} [TAR
Fig. 2. Definition of IETD,

l Journal of KSEE | Vol.33, No.1 | January, 2011



K “iJ/uw 5"".” 7ok
U 2I3H fR|f ST |81 2R 0f Bopa;

i

EAE R

i

A B 2 S are) A% BE 7
HEl = 9l 7% shAl ®l=1d), IETD (Interhvent

Time Definition)7} o] 2|3t 7] 020 HIMA &4l A4
Vsat). IETDE 47] 7t

o FeARBYHE Zzte] s
A}Ahﬁ?. Halsle 2451 BIpeA o7 Hol= 2 9]

¥+ FE71E Apole] Kb Al7to] IETD X T} é&ﬁaﬁ
5 ‘%’\l AR wo TN FeI1EEL shte] e
} o8 ZhEEY, R 2 $79Azte] [ETDRETE 4 4
At A ﬁr o] = N AT BELS ZA7te) A

a;,ao Aol ETHFg. 2).

.I‘\i

mvg’; AR A AV AL A, A
FAY, AW A WERAY Sof Aokso] g}
B o lo%m = olE WY F AR A4 glolx wlid
M2 08 JETD Ak 42 9 | L{t‘

W& Fdto] IETDE
j’},g s C"v J’; A} =3
el HEfEs LH*’J HOB A|gH: %’:% »: ”Hf; Abadel

I N A
b ZokAle A, & IETDE WAAAA 27947}
o] WEASIL 10] Hi A9E Fi ETDE Fohjrt

TS Hsteleh

2.2. NRCS-CN Tr%g{-ﬂ

e -s;w%. am 4 3ee ﬁ& e Fel 0ol slo

= A ??“;Ok Shes 2 7(An-
tecedent soil Moxsturc (,ondm(m AM() Table 13} Zro]
Al PR R RS 18-S A 47 (growing season) @} H]A]
47| (dormant season)E F-E-Eo] 5 Mbakol 5170
wpe} A4et 9tk NRCS-CN 2o & 98 2o
A G d TR o gRe o) 2] = Eokol 32 9 X 3E9] ol g
AEE T Ele] SaI A Iw CN (Curve Number)2 24
g & FAESHS AEta ok o714 NS Eor 1
o188t} AR FssItE AnR EobE 9
ol e GIS AR D7k dhe]esh g Ba) A
H(www.wamis.go.kn)& £8ke] A2 = gl
BEel Exjo| g Aeo] ulet A4E §ETHAS

ONGHe: MR Egepao] AMCIIoln, SRS 4

Exolg s
|

Table 1, Antecedent soil moisture conditions

Total 5days antecedent rainfall, Ps (mm)

AMC Group
Growing Season Dormant Season
B Py (3556 Ps (1270
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Table 2. Mean and standard dev

iation of runoff and infiltration volurme with detention only

Annual surface Annual infiltrated Standard deviation of event Standard deviation of event
flow (mm/yr) water (mm/yr) surface flow depth (mmj) infiltrated water depth (mm)
pre-development 1979 996 5 16.1 247
post-development 3391 855.3 217 : 18.9
without project
post-development 217.0 8553 190 189
with detention only
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Table 3, Estimated parameters

Fox=10% | frax=20% | Frax=30% | frex=40%
(%) 9.88 1991 2894 3411
Hp {mm) 146 5 1498 146 9 1147
Ip (%) 486 3.07 033 105
LDy (mm) 2713 2226 2606 2
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Table 4, Mean and standard deviation of runoff and infiltration volume with a hybrid approach
Annual surface Annual infiltrated Standard deviation of event Standard deviation of event
flow (mmy/yr) water (mm/yr) surface flow depth (mm) infiltrated water depth (mm) B
T = 10% 1976 9163 183 209
Fonan = 20% 1982 9609 183 o007
fna = 30% 197 7 992 6 183 242
T = 40% 1978 996 ¢ 183 243
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