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ABSTRACT

KEYW ORD

Purpose and Method: The aim of this study is to suggest an integrated planning system for Low-Impact Development Oyl M 21

MNspe £t A=l

=

(LID) with recursive planning process achieving multi-functional objectives. LID can deliver multi-functional | 723 Z=z M A
performance objectives including surface water management, non-point pollution management, amenity and

biodiversity. Integrated LID planning system is proposed based on comparative analysis of six guidelines. Result: The
phase of integrated LID design has 4 phases. The first phase is setting of the multi-functional objectives. The

LID Integrated Planning
Multi-function Performance Objectives
Recursive Planning Process

multi-functional objectives include performance standards and design criteria on surface water management, non-point
pollution management, amenity, biodiversity. The second phase is composing the management train with LID ACCEPTANCE INFO

components selected and placed. The third phase is balanced size of management train considering plot properties. The
forth phase is refining dimension of each component. Each phase of LID design should include recursive planning

process on performance standards and design criteria.
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FHom ol% A Y F7], x|, 29 HE T At A9 x
SHE f-A5H] 8l =+71e7d A2 H (National Environmental
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2 T AFE 718 A E5ER (Department for
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Table 1. Objectives and Water Management technique of Policy - Act and Guideline on Low Impact Development(LID).

. . N Objectives
County Authority Policy Guideline Water quality | Water quantity | Amenity | Biodiversity
Special act on the
utilization of waterfronts - o or - -
Ministry of land, (2918'06)
S aeeime. Gl Regulations on the
transport, determination-structure and o
installation standards of city - - o™R - -
and county planning
facilities (2018.12)
Non-point
pollutants
Water environment treatment facility
conservation Act adoption and o™ - -
(2018) management
manual (2016),
(NPTM)
Wbl o Act on promotion and o
Republic environment p o
of Korea support of water reuse - - - -
(2018.01)
Low-Impact
development P2 P3
. design guideline O O 0
(2016) (LIDG)***
Stormwater
. management
Ministry of public Countrle rr;le(;i_suris agaltnst facgility o
safety and security na H}ZOII ;ag]e)rs ac establishment B . .
’ standard (2017),
(SMS)
Low-impact development Rainwater
A local government d restori ! 1 management B o B B B
(Scoul city) and restoring water cycle guideline
primary rules (2017.02) (2013), (RMG)
Low-Impact
development P2 Pl~4
design strategies ® ® ®
The Department of (1999), (LIDS)
United ecology Clean Water Act (1972) Low-Impact
States (Each States) development
manual for O @ o
michigan(2008),
(LIDMM)
The
The DEFRA, Partment for National standards f SuDS(Sustainable
United environment, food & q1olr)11a (sian rds 2or“ drainage system) O @+ [ } [ }
Kingdom rural affairs sustainable drainage (2011) manual
(2015), (SuDSM)

Note *According to performance standard of NPTM ** Rainwater management, *** Water reuse, **** Based on the case of Se-jong city
Pl~ 4 by Table 4. Comparison of design criteria and performance standard in LID guidelines
Key ® : Design criteria + Performance standard, @ : Only design criteria, O : Only performance standard

s B2 4 4 AF(Multi-function Management Train
Composition Phase), A5 A5 T2 XA (Size Balancing by
Performance verification), A% 7]& 24 A7 A& (Detailed
Design for Component Phase) ] 3 FAZ 2/ttt 27 GAE
s = orE 9 7| F8 FASH= Ao Té_g_'{j]-tl:h
o s ojeu vpYg LokRt TR AAE AR
3.2. 75 Ex A3 (Set Multi-function Objectives

Phase)

LID 54 A% A7
1 9l 4o g,
EEEEE
ool
I

2] 2 A AA o) =

ofm|ulel, ABTFFA ] ol

238 5 7|23} 47 73S AN Table
5 9 A7 1% ¥ R goltt,

A5 712 g7t Ttol et E v nE BR FHH

7} 2t

A
nn
. O

el

Suorle
ey ruN

ul

=:]
=

|
)

2
[
~

ko)
oo

rlo

©Copyright Korea Institute of Ecological Architecture and Environment

*é— 712 —}FZ] 2 e pelo] P E 7)e 840 R AP

54°1°F°Wr %HM Zte|Egtlell AAE A5 71w 492 27
o] wet 4714 2 FRE 4= glom, ol A5t AEH e 7)E
(PD), 54 ] 245 715(P2), ARIg 5 B 712 (P3), 84

el 71%(P4)o]ct.

-2 7} 7ol Egielol A Elo] Sl 4% 719
t}. SuDSM1} LIDMM-2 P1~P47} S35 o] A A =] o]

U 7o| Bt 7] A Ao ole £ = S T 2] 7]
< 247} AAska Qi

o] F¢, P12 o] 7]5o] itk P2 "HIH QL AHAAIA
o] A 9 |- Gu g ol AX =] &4 He] 5
o] "tk ‘A&A| HERE] 7| EA Y 7 ‘A FFNE(LID) 71
7ho|Egtel 2 P3of tih 7]%S Aot Qlet. o] 1099] &
7SS TR AL QAT A W o] whet Ao gt 71 E A AR

A= QL) P4 S5 A AP E= 29 71502 ‘e4REA

19



Mg S AL HA - tls

g

=
[=)

=E 7 3HH A Z=2h2

A AFAL 3 71E A E 508 A7 R A E] 9
P12 25t AF7d ol Hit 7|E 22 =29 7ho|=atqlofAf 1

I
d ofste] @ 7|7He] A9 AVdE 71E & AAS AL

P2 A yte] EEEk] gt 7|Eolrh ool A= 1~2d AE
717k0] 2k ZFeAME 71& AL Qlom £ ] V& a4
(Interception component) 0] -8&-& A4t U ©] P2= 7395
< FHFELR F5te] 24 Smmol4e] e Aelstes
St Qlct. ‘A G FANL(LID) 71 A 7FIEERT A= -
o] opd §-&119] 7lig o] 7] wj 2ol 9] /Nd e & ofalstr] 9
A= FF ASE okl BA] 299 Ht fF A4
0.5~0.6 2-8-5HH 10mn W 2] 9] 7o) thifo] ekl & 4= 9l
oF et Adrgskar glet

o]¢] SuDSM, LIDMMof|A] stal Q1= P29] 7121 1~2 A
A@717k0] L ARARE 12.7m(0.5in)~25.4m(1in) & EHito] 7153}
™ U] 71T ZARE gro & wekEh

P32 Zn|et Z-4of thet ] Ex koot SuDSMefA = A<
H9] ol A FefefoFshs HRFO] ofu| 2 ofA = 7]& 849
B} 23t g7l tiet 7]Eo] FtE of AAE o] otk 7]& 84
+ 309, 27 852 1009 9] A 717He 2 Aok ek LIDMM
2 5~109 g 71702 A A= o] gl

U] A, AEA BlERE 7 2AY 2 AS5EA 109 7
AV Ao, ‘A GFANL(LID) 719 A 7HI=T oA
= AIEA 109 A A5 SA dlolel 7|Hte &2 25 7]
o2 AL gl

=Uloll AATE 73 7152 =-9] o W F 717e] ZF9F A 2] 7]
TIH= golgt /id 0 &2 vl 7t o2& 4= QLo SuDSM = 2] <
2 W] Y o] #ejeke th v LIDS 9 LIDMMIH= H|Z:8t 7] 7}
(109) 9] 7% AHFE thHEthe HollA P3| aig == 7oz &
oolaiet. ofof P3¢l s H= =l 9] 7|52 A n| gt Spoll Fohe
7398 st 4= 9l 7)o 2 mokEh B3 2y 9] 78 v
olERIHE thE WA 0 2 AP E]o] ] BRTFY] 7ol Aol
SHA A E] o] 917] izl £5Fo] 7k5E LID 5& Al el 3l
A FLE 710l AlAEojokgt Zoltt,

P4 tjE<o]] tiek ] BEFO 2 SuDSMI}F LIDMMef A=
1009 A@ 717te 2, suj o] ‘e-fE2 A AIRAY 43 715
Ae 50 Ad 717t e & RReEs ot glok. SuDSM2 -3t
4 B 7|0 ® i E o] A7 A A A (Long—term storage) T
215 A/ (Attenuation storage) = e ge}, “$4G-E A A5 A
3] £ 7]F ol A AJATSEAL Sl 5018 A @ 7] b gt ] 7S
Z7gA it EA Aol

AA 712 AR U802, Jul9] ol Eeklel= A5 7%
o]&]o] A 7|0l A= o] QA FAY FA| A 0] 2] ghot AA| A
YA Foe a4 1 E2] 2okl §lok §Hel SuDSMefA =
T, 74, ovU e, AETFE Y tlE HRel it 71+ 2 A
T7F A 02 A A= O] 1o SuDSME F41 0. 2 2pA|sHA B4
ol 2 v 2} SFGit

SuDSMOl A= ZF 3ol gt A 712} 71 219 9]
9 520 EA o et Al 21 R E A= At §le

g8 4 gk,
15 B 5 FuflH Fash) B3 9 gL ol 2

20 KIEAE Journal, Vol. 19, No. 3, Jun. 2019

N Gle E=le|
g % 3 LI
g' =i £< 0 B
0 O =l
= > —p_@_ 5
'3‘ @ 00 00 o 3'—9<'
3 131 Qo () =t
58| A é £ 2
S =
~ ° = = [ ] Q '
B3 = | BB || 289 | 5
né D o~ Al E '
3 | T S|
g £
T [En|peE | 2
o » < N,
§ aa@ - T
T 1 i N :
g Ml o
S 2
£ E i g SRE
3 = ' ) & ©
E E 3
- dog || £ q | 50
g o | B £ g |E £
é £ e | z 4 " & 2
i | Bdl| 3 L 24
Eg o [ g )
& g .
B3| owmiall e | e
3 5
1|4 =’
S
ﬁ 2]
@ L
T I I A
NG
<@
e}
55 5
k= I g
3 E £
£
3 5° : ;
] I g E
5 8 g
@
1 ; 3
g .0 kel
p= =i
g |- E * 2
gilwg bt
2| |E: 2
| g ”
= = R=3} ||
2 | "
| E— =
S o k]
| [ 1 o -
5 g 2o 2
e | 3 — -
K o) < %
g @ - 2
2 EC Q9
& E %"@ai &
s E R
= g3 = D
& R3] e )
= I
£ 18 E
Z C/]: 0«
SIS 25
&= 5
o5
5 E
L £J
[ z z T ms
8 |4 14 [ )
£ 1 1 )
p 2 2 58
9 - -] / ==
£ . z z ;S
2| ¢ £ 2 5.3
gl § |i° g e £ 18|z £ i
S <l i g“- g‘“ E‘* é g 83
=)
%5 e Ee 53
2 &= i §§
k= A g
- K3 wn
o £2 g)a T
n £.8
I i
— — £2
o=
%
i z E g < E » @
; ? e @ E | N
& # = g
L~ ] L] ™

Fig. 1. Process and Objectives Comparison of LID Guidelines
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Objectives SuDSM LIDMM LIDG NPIM | RMG SMS
g P1 Groundwater recharge ~lyear ~lyear - - - -
<
g 'gg b | small minfan | Yolme S I~oyew s )
g EE (Interception) Rate 1 or 2 year (12.7mm(0.5n)~25.4mm(1 in )) (About 10mm)
i Minor flood |SuDS capacity] 30 year P
= s "~ 5 6 7
E © P3 (Ql-sllit:k)EOOd Bxceedance 100 year (50 8mn(2iny~127mn(5 n))’ 25mwday” or 23.2mwday’ - 10year -
capaci
E B pacity
& Volume 100 year 100 year
P4 | Major flood - - - 50 year
Rate 100 year 100 year
D1 with D10 Use surface water runoff as a resource o'r)iagrifeasigcl)lsr;ylﬁtgr runoff as close to the source, o -
D2 Support the management of flood risk in the receiving R R
catchment
: - - [Each site should be inventoried for certai
) D3 with D16 Protect morphology and ecology in receiving surface waters Lharacteristics(e. g, il type, depth to water table, slopes) -
% D4 with D17 Preserve and protect natural hydrological systems on the site Buccessful LID programs strive to match the component i i i
2 with the land use and user type . . - .
- - - onsider site characteristic as like slope, drainageq
D5 Drain the site effectively system and river, especially manage flood risk.
D6 Manage on-site flood risk
D7 with D9 gleasrllg system flexibility/adaptability to cope with future Cold Climate Considerations
© | p8 Support the management water quality in the receiving surface R
g waters and groundwaters - - - -
E < | D9 with D7 Design system resilience to cope with future change Cold Climate Considerations
5 [This can minimize total disurbed area and, in somg
@) D10 with D10 faximise multi-functionality lcases, provide recreational opportunities for residents ol -
= 1
g employees
D11 [Enhance visual character - ILID component is important to improve landscap
which is in harmony with our environment and
5 D12 Deliver safe surface water management systems - provide safety and acsthetic of users. It should boy
E‘. connected with surroundings infrastructure - - -
D13 Support development resilience/adaptability to future change - -
D14 faximise legibility - -
. . . Provide an added aesthetic value to the property, which
i Support. commmnity environmental leaming fincreases a sense of community lifestyle B
. . . IWhen plarting, consider amy landscape to select]
- D16 with D3 Support and protect natural local habitats and species - kpecies pof treegg ply aPp
=3 . B P
=3 . . . Lo Lo can be irtegrated into landscape design and creatq
g D17 with D4 Contribute th the delivery of local biodiversity objectives alwe in addition to solving stormvater problems - - - -
= |D18 Contribute to habitat connectivity - IConsideration of Selecting vegetation
D19 Create diverse, self-sustaining and resilient ecosystems -
Key

1. Michigan standard

N AW

. It depends on Sate. ex)Alabama : 25year, Westem Washington

. Syear 2inch: dry arca(Mid-Atlartic states), 10 year Sinch : humid area (New Mexico)
Smm (Depth of runoff) apply to 0.5~0.6 (average coefficient of run off in wban area)
80 ~ 85% Pcentiles of 10 years rainfall events

. Pre-Post Development Hydrologic analysis
. 40% of the 10-year average rainfall
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Table 3. Comparison of process and criteria on MTCP

Selection component | SUDSM |LIDMM | NPTM | SMS | RMG |LIDG

Site planning [ ) [ ) -

Management train [ ] [ ] -

Feedback [ ) - -

$50001J

Classification

according to - - - [ ) - [ )
land use plan

Water
quantity

Performance Wa]tpr
of function | quality

Amenity

Biodiversity|

Collection mechanism

LoD

Site constraints - [ ] -

Components
application of PY
community and - -

environment element

Ease of maintenance - - [ ]

Land use plan O - ©
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Fig. 3. Management train process diagram[24]
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‘ Non structure planning & Selection component ‘

Develop initial concept design using nonstructural BMPs

* Cluster development,

» Minimize soil compaction,

¢ Minimize total disturbed area,
« Protect natural flow pathways,
« Protect riparian buffers,

« Protect sensitive areas,

« Reduce impervious surfaces

« Stormwater disconnection.

Organize pre-submission meeting and site visit
with local decision makers

Check
Incorporate revisions to development concept = | non-structure

planning
!

Apply structural BMP selection process
* Runoft quantity and runoff quality needs
* Close to source
* Maximize dual use
* Site factors
* Costs
* Construction considerations
* Maintenance issues
* Aesthetic/Habitat related issues
* Applicability by land use
|

| Apply the LID calculation methodology ]
Fig. 4. Process of MTCP in LID Manual for Michigan(2008)[23]

‘ Process of selection component ‘

| Potential application |
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‘ Deriving applicable facilities ‘
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| Selection LID component and create checklist |
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| Selection of applicable components by facilities |
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| Masterplan(Proposal) |

Fig. 5. Process of selection component in stormwater management
facility establishment standard(2016)[17]
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Fig. 6. BSPV in The SuDS Manual(2015)[24]
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Fig. 7. BSPV in LID Manual for Michigan(2008)[23]
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Fig. 8. BSPV in Stormwater management facility establishment
standard(2016)[17]
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Fig. 9. BSPV Masterplan in Stormwater Management facility
establishment Standard(2016)[17]



oN
4
re
o
ol
re

| Detailed design P
£
‘ Test hydraulic performance of scheme g Z‘f .3
g L2 : 232
Check scheme meets design criteria o i § §§§
and agreed standards: 3 H ] 425
- Water quantity g p 4 g F
- Water quality 5 E “3
- Amenity 8 £
- Biodiversity :
Does the scheme meet the design | NO Refine §UDS
criteria and agreed standards? — component s1zing
and flow controls_ !
} YES £ 1 r
Finalise: %E ] E%;E
- Design strategy statement Sh y = 2
- Component sizing and design details EE :
- Construction method statement &2 E :
- Maintenance plan ég {
- Health and safety risk assessment %“-
- Costs and benefits assessment 2
- Community education and
engagement strategies

Fig. 10. DDCP process in The SuDS Manual(2015)[24]

SuDSME] Al 9 4 7|4 AA] A1 Fig. 10.9F 2ok A5 A2
842 Feshd A8, 1A A8, o FdA ] AA, ojdyE A
A, e AS, 28 AR, Am, 23AY, 214 A, 29
m°ﬂifﬂ4PWRﬂﬂ% A2 A A= QI AAH 7]
& 1ot 7& Q40 Al AFdl| thet A8 &t} 7]E 3t
“bﬂfﬂ H} o] 5 ERIot= TEWS AX 7]& 849 XF
TR Age] EgHct

LIDMM 9A] SuDSM} 7 FA] 2 7]4 @40 A5 A4 2
7 BAS T AY Aol o] Fol A TEAAE 7HA I YT
LIDMMo|| AA1E 7] 840 AR A4 7152 ARl 58 54,
EXo]gAgE Ag 7164, &% 9 48 759 45, A%
7Haah Atol E 9] E40] A A H] o] 7]& Q40 AlE A Al Fag
A2 gEoz vHH) o] 9o LID ¥ AU Ag ez v, &
23], 21948 Fof WS 8o 2gEo] 1 Er,

Y LERFEAY ARALY £4 718 2 AlF 84 7] A
AANAME s HS R 2N HEALT A FA AL 424]
off oI5t 7+ 4k A8 o 2 A g o] npR e x5 7]zl tigh A
g AZ FFol A= O] ). shA|T M o] A5 Agof tigt A
At 22 A A ¢

AEA BERE 7| 2AY 9 s HE AR AZA BlE
o] AT} HEAAH L] 9] AF - AT AA] o] whE 7}
A | Ag RS Astete] npRreEch Alg Al 1AL, &
A7 of] Tt 7]& a4 o] T Algo] A A F o] Qlt,

‘A GFANLLID) 719 A 7ol =kl HIH e AAGAA
o] A E ]2 M2 Hro] a3 A3 Ago| §ict. 7|&
QA9 A AA 7)E2 Ae A DA, X P4 7)E SR A

Al 7120l tigt @5o] AlA = o] Sl

Feedback

]

Component | —
% Pesr‘f;:nﬁfe detailed design
B

Site  scale

Performance Scheme

@ | Design for exceedince

Balancing Size by Performance Verification
(BSPV) [24]

(]

..} 5 | Stoctem

Feedback
@ |Dosien
© |Criteria

o
®

g
. R
A

il

Phase
~
5
Y -w
R ®
='s
- =
= “9“%
ter strip=’
Filter drain-
Wetlang e
b—
' e
Yoo
!

Runoff collection
Interception
Storage
Conveyance
Exceedance

==

Train C
(MTCP) [24]

Dete
'
lE

pavement
Oeo®
(o] )
[ ]
O
0o®

\,j:mj-‘

Attenuation storage tank —| %

5

s =
Conveyance swale

» ——— s -

Fiver Soringoourne
Management train

é
o

Discharge Point
water sub-catchments and flow routes
Non-Structural LID design

Site planning
Site and developmert characteristic

=)

@]
[ ]
©)
®
n
O
2]

Volume
Rate
Component
capacity
Exceedunce
capacity
Volume
(LongTerm
Sorage)
Rate
(Attenuation
storage)

Water quality
Biodiversity
Performance Standard
Design Criteria

Amenity

HE

(=

P>

‘Water quantity
Groundwater ~ recharge
|(Interception)|

Minor flood
(On-Site
flood risk)

Major Flood

quality |Small rainfal
Supporting Guideline
Multifunctional Objectives

water
water
quantity’

el

5| NLUDﬂﬂ%ﬂ%
2A|~R A A F o] glt. o]
ﬂlAﬂﬂﬁW+iﬂo%

Iﬂl r-1n:
ol
Design
Criteria
Amenity
Biodiversity

a5}

B
sk
=

LID

-

=1
=1

Set Multifuctional Objectives Phase (SMOP)

H
=
2,
>
Il:l é

2
3

Performance
Standard
Water quality
Water quantity

=

[>
0% o
lo & ox

ot ol

ol N\

L g 2
o

jab)

o

op

L

RuAm

A
Fig. 11. Integrated LID Design Process[14], [24]

©Copyright Korea Institute of Ecological Architecture and Environment 27



Y St

o

s S8 79 Y AE Z2MH2

249 LIDZ A@st] $18) Fhe] stol=etele vl #4ste]
LID 58 A8 248 =2steon], Fig, 1.3} 2k,

A, 52 8 5, ol UE], GROPY Bl SES 4%
St A% 9 A7) 7152 g slokie, ol B tiatel max
0] 712 8 B wo] 2 A A A HRAAE AR BE)
34} o] Felo] WAl

S, Tl e 4L TR 2, 4, o, 42 o
POl AA 7)%0] AT GB EFHL th)5L nelste] A
3, A%, 55 A5o] o] A4HoR

HiA| e}, o] & iAo 4 Bl ot el o] Zagyt e84
34 215 7 arefoto] oheFet ARl Algls gk

AR, G AL 7)F el €2 FAsks 7lE 849 R
7} 23157 24 AR B4 7159 71& 84 T o] A
A Bago] HuE|A] s As sojobaich, wak, HE o)y

O] 7ol tirIgt 271 A= 9 23 2% A= o] AA| ¥ ofofetet,
o] AL AE 714 84 Aglo A} HEE 44 1
ol s ZxE D45 At A AY ALt A
ott.
HW s
20 A **74]7P O]—rOWE‘r 4% 7
%*%ﬂr AA 71Ee TS SR A FEeR
o T o 318 sto] A g Fojopgttt,
TF2A A, ot A, A AL g
—4%‘5 uH|, 7o) 5& AAsh= FAIAQ 87 A4 71ES
o1 o= SWMM-LID, STORMZ} 28 4584 =
2% 245
4] gl o]

o 1

o K
i Oi?} 30

o

02\4..
o
)

73 A9, A9

7 FUE A
+4 g4l w2t A A0 FRE AASH,
EHA 284 BIP} ol FolA k.

A s R A 7= Fetod
H2E F3l 2T Aol d=dH.
Tl A At LID T A2 Z2A 20 Ad 74
7Foll a2} A T g A of A-8-of A ghe. 3
ZA| 20 7 SR AE 8441 ] e
7le 82 AR 7IE2 Ve 84 4T B EE

ol ofsh AR ol ME 7l g4 ot
e QoM 9 7le a4 o] dudo] arefd 7]
Aottt 7 8.4 ko] 2| A]ohd Zetof Higt 2
AR B7PF 7Fs Rt A7t AR s oford Ze]

=

sl A
N,
nﬂ>

1

Ha of

rln r\‘
ok r_ﬂ
(H b

N
er

tol
b
)
,

re
r

o
i

g2
ofl
ox
lo

ro
[

)

N

]_

L

o

4z n@ ofm W
>
ral
2L

T

)
o

o
o
N

)
1o, N
o 1o
N
e olr ;l:_\.g

=01z
—_

i fo
i, ox

AN

1 o

i

KRNy
° N
N

Reference

(1] o1l ¢, LID 71 A8 mE 258 Gy, =543,
A6d A33, 2014, pp.411~421 // Jungmin Lee et al., Analysis of
Water Cycle Effect according to Application of LID Techniques,
Journal of Wetlands Research, Vol.16 No.3, 2014, pp.411~421
7P/\j LID MEe Aol aufEae] et A Skt ZFdrjsty vf
AFsEQ] =8, 2018, p.1 / Seung-Hee Kang, Study on the analysis of
effect by application of LID technique, Republic of Korea : Kangwon
National University Ph.D. thesis, 2018, p.1
e 9, AN A= 92 97 57, I=ATLFEAD, 1502)
3, 2014, pp26~30 // Kyung-Hak Hyun et al, Low-Impact
Development(LID) Institutional and Research Trends, Geoenvironmental
Engineering, Vol.15 No.2, 2014, pp.26~30

Bl

28 KIEAE Journal, Vol. 19, No. 3, Jun. 2019

4 #38%F 9, 2Ld=A 245 918 LID71Y 28Rl dit=E-=A]
A&ets], 3872, 2014, pp.3~17 // Jeon-Joung Yoon et al., Application
of LID technique for water circulation city, Korea Planning
Association, Vol.387, 2014, pp.3~17
ol218] |, AP |H] BAGYR Aol BRBAH Y
7Y%, 2014 // Jin-Hee Lee et al., LID(Low Impct Development)
Implementation Scheme for Environmental Impact Assessment, Korea
Environment Insititute, 2014
A5 AIPI 169 BER REY £4 719 AN 9 24 o
T+, S FATisty EARERRI =R, 2018, p.8 // Young-su Jang,
Development and Application of Water Cycle Efficiency Analysis
Method for Low Impact Development Technology, Republic of Korea :
Pusan National University Ph.D. thesis, 2018, p.8
AEE 9, FHAGAA AYPNL7IHLID) 28= 9t ALt
A EE 9 1Y avt AT, i Az, 2013, pp.37~58 //
Dong-Hyun Kim et al., The Planning Process and Simulation for Low
Impact Development(LID) in Waterfrong Area, Korea Environment
Institute, Vol.12 NO.1, 2013, pp.37~58
[8] Oaklan Housing Authority, http://www.oakha.org, “OHA Department,
Real Estate Development Projects, Tassafaronga Village”, 2019.04.10
O] 5 9, 20 BestE S SFAA TANF A, I
., 2011 // Jong-Gwan Park, Study on development of environment
administration system for water management efficiency, Ministry of
Environment, 2011
[10] Susdrain, https://www.susdrain.org “resources, policy”, 2019.01.22.
(1] 239 9, AFALe] AFPRUWLD) 718 =9hger, AFaTel,
2017, pp.24~26 // Chang-Youl Park et al, Low-Impact Development
Guideline of Jeju, Jeju Research Institute, 2017, pp.24~26
ogRl ¢, LID A9 fEay Al nE o sREAT
A g w1t A, LH EAFEATY, 2017 // Jeong-min Lee et
al., Study on the Application of Rational Rainfall-runoff Reduction
Facilities by Quantification of Runoff Effect of LID Facilities(I),
Land &Housing Institute, 2017
ol 9, e IEAEA HYPNL7IMLID) = =etel wet
AHIO), LH EXFHATY, 2017 / Jeong-min Lee et al., Study on
the Introduction Plan of Low Impact Development Technique in
Pyeongtack-Godeok New Town(II). Land &Housing Institute, 2017
[14] AL THLID) A 7lol=elel, 23, 2016 // Low-Impact
Development design Guideline, Ministry of Environment, 2016
[15] Bl 9, AGINLLID) 2-go] e =AXY FE24(S=st
3 B 2 FH0R), REE EAAGRIA(SEAL), A
47?3 1162, 2012, pp.39~47 // Chae-Young Bae et al, Analysis of
Urban Runoff with LID Application(Focused on Green Roofs and
Permeable Paver), Korea Planning Association, Vol.47 No.6, 2012,
pp.39~47
ol |, A=Al LID 71¥ 8ot 9 avhEd HUE o] et
A7 (1) LD 71¥ A% 9 ARHE A, ddAekel =24, A
158 53, 2015, pp.291~299 // Jung-Min Lee et al, A study on the
Application and Effect Analysis Monitoring of LID Technique in New
Town City (I) LID Technique Selection and Optimum Size Estimate,
Journal of The Korean Society of Hazard Mitigation, Vol.15 No.5,
2015, pp.291~299
AEAG AR 5o S-REAdTE ARy Ve SRA,

[5

=

[6

=

[7]

[12]

(13]

[16

2016 // Stormwater Management facility establishment Standard,
Ministry of Public Safety and Security, 2016
(18] Ml gAY dA 9 BRY wiwd, €FF, 2016 /

Nonpoint Pollutants Treatment facility adoption and management,
Ministry of EnvironmentManual, Ministry of Environment, 2016

[19] Aol &, LID7¥e] Hlzye] s A 2 228t 719 7, o
=71471ed7Y, 2011 // 1-Ho, Kim, Development of LID on
rainwater management goals and optimization technology, Korea
Institute of Civil engineering and building Technology(KICT), 2011

[20] EPA, https://www.epa.gov, “Laws & Refulations™ 2019.04.17.

20] A2Al Hlzde J1EAE, ASEEA, 2013
Management Guideline, Seoul city, 2013

[22] Samuel E. Wynkoop, Jr. Director, Low-Impact Development Design
Strategies, Prince George.s County, Maryland Department of
Environmental Resource Programs and Planning Division, 1999

[23] Janis Bobrin et al., Low Impact Development Manual for Michigan,
Southeast Michigan Council of Governments, 2008

[24] B Woods Ballard et al,. CIRIA, The SuDS Manual, 2015

Ol

Rainwater



	저영향개발 통합 계획 체계 -다기능 성능 목표 구현 회귀적 계획 프로세스
	ABSTRACT
	1. 서론
	2. 국내외 LID 제도 및 가이드라인
	3. LID 통합 계획 체계
	4. 결론
	Reference


