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ABSTRACT

In a climate change environment where heat damage and drought occur during a rainy season such
as in 2018, a vegetation-based LID system that enables disaster prevention as well as environment im-
provement is suggested in lieu of an installation-type LID system that is limited to the prevention of
floods. However, the quantification of its performance as against construction cost is limited. This
study aims to present an experiment environment and evaluation method on quantitative performance,
which is required in order to disseminate the vegetation-based LID system. To this end, a 3 quartile
huff time distribution mass curve was generated for 20-year frequency, 60-minute probable rainfall of
68mm/hr in Cheonan, and effluent was analyzed by recreating artificial rainfall. In order to assess the
reliability of the rainfall event simulator, 10 repeat tests were conducted at one-minute intervals for
20 minutes with minimum rainfall intensity of 22.29mm/hr and the maximum rainfall intensity of

140.69mm/hr from the calculated probable rainfall. Effective rainfall as against influent flow was
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21.83mm/hr (sd=0.17~1.36, n=20) on average at the minimum rainfall intensity and 142.27mm/hr

(sd=1.02~3.25, n=20) on average at the maximum rainfall intensity. In artificial rainfall recreation ex-

periments repeated for three times, the most frequent quartile was found to be the third quartile, which

is around 40 minutes after beginning the experiment. The peak flow was observed 70 minutes after

beginning the experiment in the experiment zone and after 50 minutes in the control zone. While the

control zone recorded the maximum runoff intensity of 2.26mm/min(sd=0.25) 50 minutes after begin-

ning the experiment, the experiment zone recorded the maximum runoff intensity of 0.77mm/min

(sd=0.15) 70 minutes after beginning the experiment, which is 20 minutes later than the control zone.

Also, the maximum runoff intensity of the experiment zone was 79.6% lower than that of the control

zone, which confirmed that vegetation unit-type LID system had rainfall runoff reduction and delay

effects. Based on the above findings, the reliability of a lab-level rainfall simulator for monitoring the

vegetation-based LID system was reviewed, and maximum runoff intensity reduction and runoff time

delay were confirmed. As a result, the study presented a performance evaluation method that can be

applied to the pre-design of the vegetation-based LID system for rainfall events on a location before

construction.
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low impact development, rainfall runoff process simulation, system reliability analysis,

design rainfall model, peak flow reduction
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Figure 2. Rainfall simulator system

and Building Technolog, 2000914 75 $-& 7+$-
o] %7t JTE 1THE FHUE = £4

T 2899 3 A AMAAE
Bag vk Stk F355-9 HWEAY %ﬁ:ﬁ%
-2 27]&E40] ol EfiEde] AA 4

HEe T2 A2 0l AT 3592 ¢

¢

Aoz Adsta Yok &) B9 FEEE
Huff W& 490 A7 RAsE g8 2
FAVEY A £713E3% o] o mhE FM-E
g2 g, gt 2ol Felsha ol
PT() = Téf) < 100%
PR(i) = Rg) x 100%

PT(i):percentage of time
T(7) :over rainfall duration T
T rainfall duration (h)
¢ :unit increment count
PR(i) :percentage of cumulative rainfall depth
R(i):up to time T(i) over total rainfall depth R
during rainfall duration T
R :design rainfall depth (mm)

(rainfall simulator)E- 44 %] &} % Ch(Figure 2). B9,
FrEEza AAE Ag4e gx21E 0-180
mm/hre] A% S A8 105eme] ol

2HE F 9709 0.5mm £18 BAL=Z3} &
H] = (100cm>100cm) 7+ MEZ P4 STk xﬂ:oﬂ_
25e frEre AEHE SHst, AR
of 7l FHE AFzd A AFE F 7E
HEg AU A5 gzt dAd
F A4 (ifm electronic, SM 6100)°] <& 4 %]
o, FE%% ot AFx SHe] fE7 942
H TLe FRHAM o8] FHEESE 18y
At Egk A AME A E-S $13] Mononobe, Huff
e Aoz 283 & %S LabView”]
ko] 39 ZRaUg AA e, 2o

r_‘ﬂl

0$”«1-

4. NEH R
Ao AHEEE A HUET LD A2
g FrfrEAde 5402 500mmx500mmx
200mme] EETFEE AAEArhFgure 04). &
27197 Ao NEd ed Alx"le F3F
Oﬂ /]\:}.olg E]__T'_j,]._o‘ 7:]7_-"§_ /\1—\:‘ OOmm/“ZH—T’—
2tk SHF 100mm A {Eite s FehE o]
o AR = ¢ AR AR o f
F4EE Adste eddsst Pulselgd
(Korea Institute of Green Infrastructure Co., Ltd.,
2018).
Alzﬂv% Aol AHEE AR E FAPA 2
& 43 A ~H(Huh, 2003; Park et al,, 2016)5 3=
0}04, 71 Z(Sedum kamtschaticum)=. 179 3} T}
FTUEE 243 HAE Fof 3t 31.6%2] =3 &
= FESA



119

¢ Sedum kamtschaticum

500

EE RS : g EEREE ETdman U
e o S g - = = - B T H om 0
N g I xwv%ﬂﬂﬂaéﬂwdr o
(- o g o ot o ° T = IN
o}J . : S = ~o S <0 a5 o N
el Z 80 N o=y % 5 X p ~ G
Ah_senxnﬂﬂaﬂ 8 o g Mo ™ g x ~ N X
rET W cEL poTiofistms 3
N P ok I == I W o= 0 T.N B xT e
LTiﬂoE% m”mrm _"_owm_%mMWu@wwmnElm N
9 = " Q o ) I
,mﬂEﬂoﬂo w@mn _._I._lrﬂ_rw _M_Z,mﬂ,._-o o)
E o> w , : & W~ oy o AL X g W m
%TTW 7 s dgEaa it NENgS
5 € 2 % o —_ — X D S
fF tl o §PrTY oml oty ERooupBaiuiics
2 Pl < mUM Hf,lz ] © g ar =K m,l‘_ylx_ OT 7LF2
285 5. &8 §3 T T S o 2 of o o Mg < W W up g F
2528 9 3 288 T W¥mT = &g Wi ITEXg e
e228 85 8 ax 8 o Mgy R R S SR = I I T S
£33 3123383 meAOw © S T S Sl g
, VARG o © . < * N mo = = i o
I - I - g ok oM 8% 5 ™4y
iR EW.@@.W fggggsssec & NoemHS® oo T g™
doje ® GO N e I\ BT W B oo x0 1 o W
187 8
£ &
L ds o g — s — -
% g N 9 Rk BE T W o BB S X 8 g BB Ik
- I S R gD ek HR
M ST R EE YW
g v R T g N 2 — N g m oy
‘7 B o o R WA op o b odo o m R oo oo T OTH B
T = ) q_/w_,l o — g . o ~
; MuﬂMﬂMM%aE%oEwﬁ @Aﬂrﬂﬂuﬂﬁw_mﬁﬁﬂ_b
| .Wmmgﬂmmm%wﬂ% ol TR o ﬁ_%moww%w )
du ooy = H 0 X o w X T 8 ol I ! L
oov% O#LWJLLJ_,NOW&\WOEAU,HI E,W‘an,_wﬂhﬂﬁhoo_”‘*,mﬂlﬂ:i _-J—E
Holhoaﬂ\tnma > W o mm_mH7”MHodﬂ_z€Wﬂoo# HL
Emﬂmﬂ%w%wmnxnﬂfidr. _A____NaabTﬂu%ﬂuw%moﬂmw o
3 T = = NP LS W o X =K u!
N = < B ) o <0 X R ok TH
M%Mmﬁhme_%%wma 0= 2 %E&%%T%QW% a %
RO N S AT e A TR <
do 0 m MR M X E ke T N A® Ry ok oF oF
~ o oy ~ NS I B o K o o
% O F op % "R AR 0 & 25 T " o of ~ N n0
R I BN - A SN I P =
SeT g eI PR B PreIaNguET %
m% RS B Z.E o dﬁ :.L Eo ZT_ ol ﬂo ﬂo DU N ﬁﬂ o — Ex*. oF A_l .A____
& < oF o m I T Aw oW AR e T o o BRI e WO N -

1.15, n=10),

T+ 21.28mm/hr(sd

OFA

d

3
T

239 488

T

AT L]



120

Control group

ezztxperimental group

- - -Designed precipitation

(&/min)

0.60

SN Control group

ezzzExperimental group

- - -Designed precipitation

(b) Minimum design rainfall(22.28mm/hr) runoff

0.50
0.40
030
0.20
0.10
0.00

s N O
272727

P10

XXSControl group

pzzz3Experimental group

- --Designed precipitation

(mm/hr)

40

35

P01

NN
\\\\\\\\\\\\\\\\\\\\\\\

(a) Minimum design rainfall(22.28mm/hr) precipitation

30

(€/min)

30

=)
S
=

(d) Maximum design rainfall(140.69mm/hr) runoff

SControl group

wZZZ3Experimental group

- - -Designed precipitation

(mm/hr)

150

precipitation

(c) Maximum design rainfall(140.69mmj/hr)
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