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Evaluation of Structural LID Techniques’ Applicability to District Unit
Planning by Urban Design Components

O *% P o~ £ A = kkkk P e == | kkkkk
HRER™ - O . SHHTI - AN

Ban, Yong-Un - Baek, Join-In, Han, Kyong-Min, Son, Cheol-Hee

Abstract

The purpose of this research is to evaluate the structural LID technique's applicability to
urban desigh components of district unit planning.

To reach this goal, this study followed three steps. First, this study has set urban design
scope and drawn a pool of urban design components after considering the guideline and
samples of district unit planning. Second, the validity of urban design areas and components
was obtained through expert survey. Third, this study looked into how LID techniques can be
applied to district unit planning along with urban design components.

As a result, this study derived five sectors of district unit planning as follows:
transportation facility planning, construction planning, landscape planning environmental
management planning, and parkgreen land use planning. Each sectoral planning consists of
11 sub-components and 34 urban design components. And this study verified the structural
LD techniques’ applicability to district unit planning by urban design components.
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Fig. 1. Urban Planning System of Korea
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Table 6. Reviewing of LID-Related Studies

Division Authors

Gilroy and , 2009; Ahiablame et
Analysis of | al, 2013; Bedan and Clausen,
effect 2009; Dietz and Clausen, 2008;
Curtis, H., 2005

Benefit-cost | - . H-F, 2009

analysis
Monitorin Kamg C. et al, 2011; Lee J. et al,
9 | 2014

Application Coffman, L, 1999; Cheng et al,
cases and

o 2003; Houdeshel et at., 2009
Guidelines
Expanding | Ewing, 1998, Choi J. et al, 2012;
application | KEI, 2010; Lim Y. 2011; Park G.
LID 2011; Lee Y, 2013
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Table 1. Study Processes and Methods

Drawing Urban Design Components
Step. 1 Step. 2
Divi- Feasibility
: Buildi | of
sion | PU'aing - poot 0 assessment through
components of
Lo survey on
urban designing .
professionals
Feasibility of Urban
‘Review on relevant designing area
Me- | . oo
literature and Feasibility of
thods .
advance studies components of
urban design
S
. Evaluation of Structural LD Technique’
D Applicability
sion
Step. 3
Analysis on LID cases of Korea and other
countries
Me- - LD techniques
thods | - Effect of application
- Application space (urban  design
components)
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Table 2. Urban Design Components (idea)

Table 3. Survey Summary

Divisi ‘
or:VISI Areas Urban Design Components
Road Facility
Vehicle | Traffic green land
space island
T
ra‘nspor Walk Pavement Pedestrian
tation :
. space Bike lane overpass
facility
planning Transpo | Bus Stop lot
rtation Bicycle
service racks
space Parking
Construc Livin Rooftop Entrance
tion . acg Vacant Piloti
planning P Land in Lot
Living Footpath
landsca | Street
Landsca .
pe furniture
e
. . Natural | Forest belt Lake
planning -
landsca | Hill areas
pe Stream
Waste facility
Environ | disposal
Environ mental facility Water
mental facility Heat supply
manage supply facilities
ment Environ | Reservoir Wetlands
planning | mental | Lake Habitat
resource | Pond for wild
s Hill areas animals
Pass Pavement Street
space Bike lane Square
Park-gre | Rest Bench Plants
en land | and Flower
use Green stand
planning | space Pergola
Exercise | Amusement Public
space facility stadium

116 | "2EAZ, 51 2% (2016)

Survey Summary

¢ Survey, targeting experts, to draw

Purposes factors for city planning with LID
technology
. * November 13, 2014~December
Periods

15 (31 days)

¢ Validity of area classification of
city planning
Contents ¢ Assessment of validity of
classification on city planning
factors

¢ Organizing it with five-stage s
Suggesting median value and

Methods scope among four points by
gathering statistics for resultant
responses.

Respondents Summary

Affiliations Public  servant(17%), Research(4%),
Academia(11%), Business(37%)

Level of Bachelor (31%) Master(17%), Doctor

education (51%)

Civil  engineering(6%), City( 70%),

Majors Architecture (17%), Landscape (6%)

Long-servic  Under 5 years(48%), Over 5 years
e training (51%)
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Table 4. The Results of Validity Analysis of Urban Design Areas

Not ve [lsan
Division Areas o icaP/ Not logical Normal Logical ~ Very logical | Standard
9 deviation]
. Vehicle space l [3.91, 0.87]
Transportation
facility Walk space I [4.29, 0.76]
planning Trarjsportatlon 1 .97, 0.76]
service space
Construction - 1
. Living space [4.03, 0.81]
planning
Living 1
4.00, 0.66
Landscape landscape [ ]
planning Natural I [4.26, 0.67]
landscape T
Environmental farl\i/l;tronmental ! [3.82, 0.80]
management Enviryonmental I
planning [4.03, 0.72]
resources
Pass space 1 [4.00, 0.71]
Parkgreen Rest and Green 1
land use [4.03, 0.85]
lanning opace
P Exercise space 1 [3.70, 0.68]
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Table 5. The Results of Validity Analysis of Urban Design Components

Dr:visio P UCrban Desi?n let i\éZP/ |0Niocta| lr\rl:;lr L:aglgi Sg;/lnec?ar: i
OIponents 9 9 deviation]
- Road " [3.80, 0.87]
Vehicl
enice traffic_sland . [3.80, 0.83]
space Facility green land : [3.43, 0.95]
Transpor Walk Pavement " [4.31, 0.72]
tation Bike lane . [3.94, 0.84]
facility Space Pedestrian overpass - [3.23, 0.94]
: T t '
planning tirc;’:l:spor | Bus Stop [3.83, 0.86]
service Bicycle racks = [3.71, 0.83]
space Parking lot . [4.14, 0.69]
CHREHTE o Rooftop ‘ . [4.06, 0.91]
fion Living Vacant Land in Lot . [4.23, 0.81]
. space Entrance . [3.60, 0.98]
planning Piloti ' [3.63, 0.84]
Living Footpath . [4.03, 0.67]
Landsca landscape Street furniture ' [3.97, 0.76]
pe Forest belt ' [4.29, 0.62]
lanni Natural Hill areas " [4.14, 0.77]
planning |andscape Stream = [4.37, 0.65]
Lake . [4.06, 0.73]
Environme | Waste disposal facility . [3.80, 0.83]
ntal Heat supply facility . [3.60, 0.74]
Environ facility Water supply facilities . [4.03, 0.82]
mental Re;ewoir = [3.91, 0.79]
Lake : [4.06, 0.64]
manage Environme | Pond . [4.00, 0.70]
ment‘ ntal Hill areas n [3.97, 0.72]
planning | rces | Wetlands ' [4.00, 0.82]
Habitat  f ild "
aorat - for W [3.97, 0.81]
animals
Pavement . [4.35, 0.69]
Pass Bike lane . [3.97, 0.83]
space Street o [3.88, 0.77]
Park-gre Square ' [4.03, 0.72]
en land Rest and Bench = [3.65, 0.77]
Flower stand = [3.76, 0.75]
use
olanning Green Pergola . 373, 0.88]
space Plants " [3.88, 0.84]
Exercise Amusement facility . [3.48, 0.76]
space Public stadium - [3.41, 0.82]
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Table 6. The Summary of Assessment Indicators’ contents by LID cases

LD Urban
Cases " Effects Design
Technigues c
omponents
Maplewood, Maplewood Mall, USA/ Nassau, New York City, Serving as a buffer zone,
Hewlett Neck Street, USA/ Virginia Street, USA/ Minnesota, Can be used as a rest area|Road,
Minneapolis, MARQ2., USA/ Portland, Oregon, United States| Treebox [Improving visual Pavement,
North Denver Avenue Green Street, USA/ Nevada Reno, USA/ filter beautifulness Providing Parking lot,
Monta Rio shares Kitchener, King Street, Canada/ Barry, South habitat to animals and etc.
Wales plants, Removing pollutants
Government buildings Parking, Germany/ New York City, New
York, USA/ Taepyeongro interval, clean loading facility, Seoul,
Republic of Korea/ The office of Galbraith & Associates, Inc/ Road,
North Gay Avenue Portland, Oregon/ Seattle Issaquah State, Suitable for roads with slow|Parking lot,
County Vancouver BC, Germany/ Seoul, Republic of Korea/| Porous [running speed Street,
Westmoreland Pervious Pavers Portland, Oregon/ East Holladay| pavement |Easing heat island effect and|Pavement,
Park NE 130th and Holladay Street Portland, Oregon/ Mt.tabor tropical night by lowering |Bike lane,
Middle School, Portland, Oregon, USA/ Tampa, Florida, Aquarium surface temperature Public
parking and Queuing park, Florida, USA/ Atlanta Parking, Georgia, stadium, etc.
USA/ 4702 Miller Trunk Highway Hermantown, MN 55811/ Porous
asphalt street in Portland
Securi f traffi
Kungshultsvdgen Road in Mariastaden/ San Diego, California/ ec‘grlng Sally s tuailc Bike lane,
. . facility(buffer green, green
Jongno, Seoul , Republic of Korea/ Tangjeongmyeon, Asan, belt. island traffic. areen Pavement,
Republic of Korea / Meadowlake Bloomfield Farms, California,| Infiltration Ianc;Isca & 9 Vacant Land
USA/ Math And Science Academy - Woodbury, Minnesota/| swale Im rovi? urban in Lot, Bench,
MONTGOMERY COUNTY, MARYLAND/ Crohn's Nuremberg, |O 9 X Pond, Facility
L . environment Improving
Germany/ Penn State University - Centre County Visitor Center, . . . green land,
. . . microclimate, Removing .
Centre County/ City of Brisbane, California, USA Hill areas
pollutants
: : 4 N Parking lot,
St. Petersburg, Russia/ Biltema, Svagertorp (Malm&)/ Northgate ding. 9
‘ . Pavement,
Plaza, Morristown, Vermont/Jongno, Seoul , Republic of Korea/ X R .
s : : . |Conserving energy with Bike lane,
Condominium complex, Singal-dong, Republic of Korea /| Infiltration :
5 o temperature reduction Vacant Land
Svagertorp (Malmd)/ Hammarby Sjostad, Stockholm, Sweden/[ trench .
.. . . effect in Lot,
Condominium complex, Seongnam, Republic of Korea/ RiverEast X
. . Forming natural landscape |Rooftop,
Center, Portland, Oregon, USA/ Tangjeongmyeon, Asan, Republic Jo
Facility green
of Korea
land
. o . .| Infiltration . Pavement,
Biltema, Svagertorp (Malmd)/ Faye let away, Massachusetts, Lin, utter Providing underground Vacant Land
USA/ Monta Rio shares Kitchener, King Street, Canada/ Suwon 9 water " sis
: : ; hanger ; in Lot, Facility
World Cup Stadium/ Tangjeongmyeon, Asan, Republic of Korea Removing pollutants
green land
City of Brisbane, California, USA/ Glenn Elementary School parking Can be used as a landscape| Parking lot,
lot, Portland, Oregon, USA/ Hammarby Sjostad, Stockholm, and water for cleaning Pavement,
Sweden/Condominium complex, Seongnam, Republic of Korea/| _ . Forming natural landscape |Pond,
. . . - Raingarden :
Hamburg, Germany/ Burnsville, Minnesota/ Kongju National Improving ecotype, Wetlands,

University campus, Cheonan, Republic of Korea/ Kirchsteigfeld
Housing Complex, Germany/ Math And Science Academy -

Providing habitat to animals
and plants

Vacant Land
in Lot,

Journal of Korea Planning Association Vol51 No.2 (2016) |
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Woodbury, Minnesota/ Inister Valley Golf Course, Michigan, USA Rooftop
. . Wetlands,
Glenn Elementary School parking lot, Portland, Oregon, USA/ Improving urban PoidanBesnch
Burnsville, Minnesota/ Tangjeongmyeon, Asan, Republic of Korea/ Veoetation environment, Forming Parki;1 lot !
housing complex, Crohn's Berg Hannover, Germany/ Road in 9 natural landscape 9 lok
‘ i drag . Pavement,
Wetland Park, Tinsyu Iwai, Hong Kong/ Headwaters at creek, Restoring ecosystem,
: o s Vacant Land
Portland, Oregon, USA/Hamburg, Germany Inducing biodiversity in Lot
SE Tassafaronga Town, Oakland, USA/ Potsdamer platz, Berlin, .
. Reducing energy
German/Seattle, USA/ Hami Apartments, Portland, Oregon, USA/ consumption. Used as water|Roofto
New York, USA/ Lipton Garden, Portland, USA/ Austin, Texas, USA/| Green roof . ption, P
. . for living Vacant Land
Congress Street, Massachusetts , USA/ Evansville Public Library, R . R
. . Improving aesthetic feature|in Lot
Indiana, USA/ Elmshorn, Germany/ Potsdamer platz, Berlin,
and landscape
German
Might cause vermin with
Vacant Land
North Denver Avenue Green Street, Portland, Oregon, USA/ Mt.tabor stagnant water in Lot
Middle School, Portland, Oregon, USA/ Atlanta Parking, Georgia,|Planter box [Improving visual Entranlce
USA/ Maryland Largo, USA/ Stephen F. reolhol, Portland, Oregon, beautifulness, Providing o
. Parking lot,
USA/ Potsdamer platz, Berlin, German green places
] Pavement
Removing pollutants
Jongno, Gwanghwamun GateSeoul , Republic of Korea / Parking lot
Condominium complex, Singal-dong, Republic of Korea Vacantg Lanld
/Hammarby Sjéstad, Stockholm, Sweden/ Prisma Nurnberg| Rain barrel [Can be used as water for in Lot
(NUrnberg, Germany)/ RiverEast Center, Portland, Oregon, USA/ landscaping and cleaning Rooftc;
Potsdamer Platz (Berlin, Germany)/ Hoyti Apartments, Portland, P
Square, Pond
Oregon, USA
Hammarby Sjostad, Stockholm, Sweden/ Florida House Education
. . Vacant Land
Center, Florida, Sarasota, USA/Northgate Civic Center, Seattle, in Lot
USA/ Stephen F. reolhol, Portland, Oregon, USA/ Carkeek| Rainwater '
R R N X R Can be used as water for |Rooftop,
Environmental Education Center, Washington, USA/Prisma| harvesting K X
. R . . landscaping and cleaning |Bench,
Nurnberg (NUrnberg, Germany)/ Potsdamer platz, Berlin, German/|  facility Removing pollutants Paverment
Dockside Green Victoria, CANADA/ Potsdamer Platz (Berlin, 9p Resewoirl
Germany)/ Hamburg, Germany/ Hoyt Apartments, Portland, !
Pond
Oregon, USA
Potsdamer platz, Berlin, German/ Headwaters at creek, Portland, Amusement
Oregon, USA/Kongju National University campus, Cheonan, facility,
Republic of Korea/ Higashi Omiya, Japan/ Hammarby Sjostad, Can be used as a rest area|Public
Stockholm, Sweden/ housing complex, Crohn's Berg Hannover, Infiltration Improving landscape stadium,
Germany/ Tanner Springs Park, Portland, Oregon, USA/ basin environment Square, Lake,
Kirchsteigfeld Housing Complex, Germany/ Trabrennbahn Conserving ecological Pond,
Farmsen, Hamburg, Germany/ New Town Park No. 6, Hwaseong, environment Wetlands,
Republic of Korea/ Ttenor Springs Park, Portland, Oregon, USA/ Vacant Land
Neyagawa Park, Osaka, Japan in Lot
Vancouver, BC County, Germany/ Seattle Issaquah, USA/ Facility green
Condominium complex, Singal-dong, Republic of Korea| Rainwater land,
. . Can be used as water for
/Hammarby Sjéstad, Stockholm, Sweden/ Potsdamer platz, Berlin,| recycling T S T Pavement,
German/ RiverEast Center, Portland, Oregon, USA/ Porous asphalt|  facility 9%y P 9 Public
street in Portland, OR stadium
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Table 7. The Evaluation table of Structural LID Techniques' Applicability to district unit planning by
Urban Design Components

LID
Technigues
Division Areas A|B|C|D|E F{G|H I J K L (M
Urban Design
Components
PN
PN Road
27 A= x|y
Vehicle Facility green land
space nEN
DEA| M Traffic island
3 s Br
o Pavement
Transportati . AHAER
. walk space :
on facility Bike lane
i =P
planning DEMHA H;ﬁi‘;-n-é
=7} us Stop
o= AHH LA
Transportatio !"— 128
N sanvice qu;:le ;a:cks
space T‘xro
Parking lot
e % =
a==s dA= KA Rooftop
A2l 27t [ YTEE Y gE)
Construction Entrance
planning 5 CHR] W 3X|
A2 o B7H ‘
g3 Vacant Land in Lot
A=Al
3
A7 =9
P Footpath
o= TIEAEE

g :

Al Street furniture
e &7
andscape .

Ianninp A Hill areas
RIS am SR

Natural Stream
landscape HAES4
Lake
sgmey | 83 MR
| X Reservoir
Environment| Environment k=
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Lake
O=dx
Pond
=
Hill areas
managemen | al resources =7
) =
t planning Wetlands
OPEEMAIA
Habitat for wild
animals
Hlx &2
o Pavement
Hl
AEA z2
27t ‘
walk space Bike lane
P EENT)
Street
Bl K| ()
- N Bench
se= | w1 SEAT
I °= Public stadium
Park-green | Rest space oB A
land use e .
: Amusement facility
planning
By
Square
I
= EEEr
e o= Flower stand
reen space BB TPY
=
Plants
ALIRO AR BESY 3 3l E488, CHELZE, DAEENX, B AEE 3! &7, RUSHY, GANEY, HE A, ]
AMBE, JBIEE W BEL0, KUE O|8AlY, LAENRX|, MUENFHER
V. 2= R ARSI
HAZET FARAQAR TEAMAS, AER
W oo LD KTieAE) e A] Agl, BiAE, SEAAE, FH-=AAEQ] 5
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