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An Analysis of the Outflow reduction effect of Bio-retention
in Small watershed during Short-term rainfall
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Abstract Low Impact Development(LID) techniques has been attracting attention as a countermeasure to solve
frequent flood damage in urban areas. LID is a techniques for returning to the natural hydrological cycle system by
infiltrating the runoff from the impervious surface into the soil. The Bio-retention, one of the LID element technology
has outflow reduction effect by reserving and infiltrating storm water runoff from watersheds. Recently, a number
of studies have been carried out as interest in the reduction of storm water runoff and non-point pollutants in
Bio-retention has increased. However, quantitative analysis on the outflow reduction of Bio-retention applied to small
watershed is insufficient. In this study, Bio-retention model was constructed in a small watershed using K-LIDM
which is capable of hydrologic analysis. When the storage capacity was increased or dividing the Bio-retention and
watershed, the outflow reduction effect was 20% according to the storage capacity increase and 5~15% in the
distributed Bio-retention system. The results of this analysis will be used as the basic data of future Bio-retention
research related to watershed characteristics, vegetation type and soil condition.

Keywords : Low Impact Development(LID), Bio-retention, Outflow reduction, Storage capacity, K-LIDM, Distributed
Bio-retention System
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Fig. 5. Graphs of observation and simulation

Table 1. The results in evaluation of model
R? NSE
Inflow 0.966 0.726
Water level 0.784 0.769
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Table 2. Bio-retention system Case

Table 2= A E)A 7

Ak @] 5o G e

S 5-2018)0ll A Al&-5)

]ngl g5
)

rlr

Oi
o

o ﬁﬁ of o

1‘41*}@1

X

Non 1 2 3 4
BR x 1 2 3 4
(times)
(tli)r]jcle{s) x 1 12 1/3 1/4
Subcatchment —

Inflow l Infiltration

Bioretention [}

0utﬂow‘

(a) Storage capacity increasing (BR)

N

et

Subcatchment —

Inflow l Infiltration I I I

BoEiention { \ (A" (A (Y

— FA

(b) Distributed Bio-retention System (DBR)
Fig. 6. Diagram of two scenarios

_I.

3.2 MR8 70 ME }RE M= 2M

ARAFA A7l F7Hel wah §99 f3
AREHNE AFH o R gotslr] st AR{A 2715
2H(BR-2), 38I(BR-3), 44l(BR-4)% Z7IAZl & A
AFA A BB FF AZFE vl 248
A 7 AlvE| ol A AR AR friel whet
FHEY AZaYE A9E9S ul Table 204 7]&
o] AHAFABR-1)7F AXE B9 5.77~47.85%]
AR EANE BTk BR-29 4§ 22.58~77.76%2] A
a7 e, BR-39] 7% 41.13~100%, BR-4<]
A5 57~100%2] Ara a7t etk AR
o] AFEH] FIHEFE 20% ol HFHEF A
a3yt A 3 BR-49] 4% 301 Hlke} 100d W
Lo AHARE 607 AFolAE 77 BT AR5
FrEo] WMAEA] Gkgttk. E3 Table 39 HFrE A7t
£ Al s o A AFA7E AAE B9 1.13~1.86
1& At L7 Vel T AR F7te mE

& RIS Fig. 7% 2ol YERT.

N

m —10 é“.: il

Table 3. Peak flow(m’/s) and Time to Peak(min) of Increasing Bio-retention Storage

Non BR BR-1 BR-2 BR-3 BR-4
Yr Type Peak Peak Peak Peak Peak Peak Peak Peak Peak Peak
flow time flow time flow time flow time flow time
180min 0.146 110 0.138 125 0.113 135 0.086 145 0.063 150
30 120min 0.181 75 0.153 85 0.108 95 0.072 100 0.045 105
60min 0.241 35 0.135 50 0.070 55 0.026 65 0 -
180min 0.118 110 0.110 125 0.085 135 0.60 145 0.037 155
10 120min 0.146 75 0.119 90 0.078 95 0.045 105 0.006 135
60min 0.193 35 0.100 50 0.043 60 0 - 0 -
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Type | Non BR | DBR-1 DBR-2 | DBR-3 | DBR-4
Peak Peak Peak Peak Peak
Yr flow flow flow flow flow
180min 0.146 0.138 0.129 0.128 0.118
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