http://dx.doi.org/10.17208/ikpa.2015.02.50.2.173  CYSr2E-CA|ZA|Ests|X| "ZEA S, H50H K2E 2015. 02

ok

MEA EARE
OiXE FE 2A°

==

F50| HAgGMIA JHEREE Hatof

]

Before and After Analysis on the Development Density Change in New
Railway Station Area by Urban Railway Expansion in Seoul
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Abstract

The purpose of this study is to identify the aspects and influential factors of development
density change in new railway station area of Seoul for realizing density management
considering land use change with subway expansion. For analyzing the aspects of
development density change in two times, a 100X100m cell unit is set by lattice division of
railway station area. Also, a multiple regression model is utilized to identify the influential
factors affecting development density change before and after subway expansion. The main
results of the study are summarized as follows; First, development density of new railway
station area is increased between 2002 and 2014, and the subway expansion affects
development density increase of railway station area. Second, the influential factors and
aspects of development density change are different depend on the completion of subway
expansion and characteristic of railway station area. The results suggest that the additional
development density management should be proposed with subway expansion to respond the
land use change of new railway station area, and the differential density management
strategies for each railway station area should be proposed considering the aspects of
development density change and characteristic of railway station area.
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Figure 1. Spatial Extent of the Study
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Table 1. Review on Previous Studies

Study
Category Researcher Method Study Contents
Factor Analysis | - Categorization of development factor in railway station area
Moon, Y- ; . : ;
2012 Structural - Analysis on interaction between development factors and transportation
Equation demand in railway station area
Public . | - Planning factors of land use and urban design characteristic in railway
Factor Analysis .
Transport-| Sung, H-G Multiole station area
ation {2008) R p_ - Analysis on TOD planning factors affecting transportation demand in
Demand egression railway station area
Factors | Shin Y-C Structural - Analysis on interaction of development factors and transit
{2013) Equation senvice-infrastructure in railway station area
Oh, Y-T Multiple - Factors affecting transportation demand are different depending on land
(2009) Regression use characteristic of railway station area.
_ Rim SV [Clusier Koalyss - Catggorization (?f railway station area cgnsidering» land use character.isticb
Railway .| - Estimating spatial boundary of each railway station area type corsidering
. (2013) |CHAID Analysis :
Station development density
Area Kim, O-Y Custer Arelisis - ngelopingb 'Potential »Hot{sinig Development Indicator' and categorizing
Charact- (2010) railway station area using indicator
enstics Sung, H-G i;tj;(ﬁnﬁiﬁsls - Categorization of railway station area considering characteristic of subway
Types of 2003 sional Scaling usege
Railway - Categorization of railway station area corsidering zoning and travel
. Lee, Y-S
Station 011 ANOVA patterns
Areas - Estimating spatial boundary of each railway station area type
FGL AP - Evaluation of land use intensity and public transportation infrastructure in
Lee, J-A Por"tfol o railway station area
{2012 Al - Categorization of railway station area considering land use intersity
ys evaluation
Lim S Muttiple - Ar?aly5|s on transfer characteristics affecting transportation demand in
; railway station area
{2013) Regression R R R . N
- Categorization of railway station area considering transit types
Sung, H-G | Multi-level | - Rail station accessibility has positive impact to development density and
Developm- {2014 Regression floor.
B, Yoon, S-B Multiple - Factors affecting development dersity realization ratio are different
: {2004 Regression depending on region.
Dersity Factor Analysis
Realization| Lee, J-E Mutti Ieys - Analysis on factors affecting realized characteristics of development
Characteri-|  (2010) P density
A Regression
stics Cheong, Multiple - Analysis on factors affecting realization ratio based on 'Urban Zones' in
Develo- H-Y {2013) | Regression Seoul
pment Yun, B-H Multiple - Factors affecting realization ratio are different depending on 'Life Zones'
Density {2013) Regression in Seoul.
Realizat- Yoon, H-R Multiple - Analysis on change of the factors affecting development density
ion  |Devel {2013) Regression considering institutional changes
velopm Landscape | - Developing indices based on parcel shape and analyzing effect of parcel
ent . .
Derst Lee, I-S Simulator shape to development density
Re T_n::_y (2009) Multiple - Effect of influencing factors to development density is different depending
e Regression on parcel shape.
Eachors Portfolio dy ¢ ; i ;
S Al Sralyeis - Categorization of railway station area corsidering development density
: characteristics
(2013) Multiple : . G o ; .
§ - Anal Fact ffecti lizat at h rail stat
Regreadion nalysis on Factors affecting realization ratio in each railway station type
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Table 1. (Continued)
Category Researcher ,\i::ﬁgd Study Contents
Ahn J-G - Analysis on effect of urban railway opening to urban spatial changes in
{2011) RPN the aspect of resident and facility
L. S - Analysis on land use change in railway station area before and after the
Change in| Lim B-H | Multidimen- 3
New (2011 sional Scaling subway opening

Railway - Analys[s on correlatlpn among land use changgs A
Effect of| Station - - A@les on- correlation between subway opening and land use change in
Urban e Lim B-H Crossraps rallwa){ s@tlgn area o » . »
Railvay (2012 Analysis - The distribution of land use change is different depending on distance in

. railway station area.
Crening - Impact of subway corstruction project to housing prices over the entire
Choi, S-H OLS / GLS period of construction
Effect on | (2011) - The influencing area of capitalization effect on housing prices changes
Housing depending on the period of construction.
Price Choi, €5 | Hedoric Price | - AE;'.ySlS.O“ |mpa.ct| of b(s)ub\d/vay cor;strugltfon to apartment prices . .
(2004) Model - |mat|hg spatia undary of railway station area corsidering the
influencing areas
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Table 2 Subjects of Analysis on New Railway Station

Jungang | 20051216 | n9neng Mg 3
Yangwon
Seoul Station™*, Sinchon,
Gpeongui | 20071 | G9a Dighal Meda 7
City*™*, Susaek, Sogang
Univ, Hongik Univ.**
Gimpo Irt'l Airport*,
Airport Market,
Sinbanghwa, Magoknary,
Yangcheon Hyanggyo,
Gayang, Jeungmi,
Line 9 Deungchon, Yeomchang,
{Stage 1) AR Sinmokdong, Seoryudo, 18
Dangsan*, National
Assembly, Yeouido?,
Sinbanpo, Express Bus
Terminal**, Sapyeong,
Sinnonhyeon
Line 3 Garak Market*, National
. 20102.18 . ok 3
Extension Pdlice Hospital, Cgeum*
Gyeongchun | 20101221 Sangbong*, Sinnae 2
AREX 2010.12.29 Gongdeol**
Shin Gangnan, Yangae
2011.10.28 | Citizen's Forest, Yangjae*, 4
bundang
Cheonggyesan
Bundang Wangsimni***, Seoul
Line 2012.106 | Forest, Apgujieong Rodeo, | 4
Extension Gangnam-gu Office*
. 2015.03 Sty fonpicd
Line 9 (Not- Seonjeongneung* 5
(Stage 2 Orened) 926, 928, 929 5
= (Undedided)
Line 9 2016.12 | Seokchon*, Olympic Park* -
(Stage 3) {Not- 931, 932, 934, 935, 937 a
9 Opened) (Undecided)
2016.12 LO1~110 {Undecided) 13
Ui Line {Not- Sungshin Women's Univ.¥, 1)
Opened) Bomun*, Sinseoldong**
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Table 3. Types of New Railway Station Area

Mangu, Sangbong, Gangnam,
Yangjae, Wangsirmni, Gangnam-gu
Office, Gimpo Int'l Airport,
Dangsan, Yeouido, Express Bus 16
Terminal, Seoul Station, Digital
Media City, Hongik Univ,
Gongdeok, Garak Market, Ogeum
Jungnang, Yangwon, Sinnae,
Yangjae Citizen's Forest,
Cheonggyesan, Seoul Forest,
Apgujeong Rodeo, Airport Market,
Sinbanghwa, Magoknaru,
Yangcheon Hyanggyo, Gayang,
Jeungmi, Deungchon, Yeomchang,
Sinmokdong, Seonyudo, National
Assembly, Sinbanpo, Sapyeong,
Sinnonhyeon, Sinchon, Gajwa,
Susaek, Sogang Univ., National
Police Hospital
Sports Complex, Seokchon,
Olympic Park, Sungshin Women's
Univ,, Bomun, Sinseoldong,
Seonjeongneung

926, 928, 929, 931, 932, 934, 935,
937, L01~L10
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Table 4. The Development Density Change in New
Railway Station Area for Each Type(2002~2014)

New Railway Station
(67 Areas) asesa
Transfer 31285
Opened
Non-Transfer 23423
Not- Transfer 2595.5
Opened | Non-Transfer 1562.3

TKm

Floor Area Increase(m?) Station: (@)

. Above 5000 . 3000~5000 |:| 1000~3000 \:‘ Below 1000
O 2. MEA| B Madbdel /HaEe
H351(2002~2014)
Figure 2. Development Density Change in New
Railway Station Area in Seoul(2002~2014)

i@ AEx gggos dEs
500m  AIHO]  RARHH(KIE

1kmX1km HAS0] GMHES] FEZF
ZE 4 Uris FS ussch

QU=

e

o

2012b),

al
gEwA)
AES R

=EA" | 179



‘ 1Km \ {
7 > ‘\ ,/
,', \‘\ ,I'
,I
Il
) 1Km
Y \ !
\ \ i
\ o /
‘\\ ‘\\ Il
\\\ \\\ ,I,
\\ ,l
\‘~~ "’l
f" \\\ ’I',
Floor Area Increase (m?) Station: (@) Floor Area Increase (m) Station: (@)
- Above 5000 . 3000~5000 I:I 1000~3000 I:] Below 1000 . Above 5000 . 3000~5000 ‘:I 1000~3000 l:\ Below 1000
a) /& S9N b) 7H& HISSDMH
a) Opened Transfer Station Area b) Opened Non-transfer Station Area
1Km ‘ \
5 <
\\\
\\ \
\\ \\
\ \
\ ‘\
\ \
;¢ \
1 1
© s00m} g S00my 1em
[
\ I \ i
Y 1 \ 1
\ 1 \ 1
\ .I \‘ .l
,l \‘ II
III \\\ III
. 4 N 4
\\‘~~ ',”I \\\ss ”"I
Floor Area Increase(m’) Station: (@) Floor Area Increase(m*) Station: (@)
- Above 5000 . 3000~5000 ‘:I 1000~3000 l:\ Below 1000 . Above 5000 - 3000~5000 ‘:I 1000~3000 ‘:I Below 1000
o OI7HE s59Md d) 0|7f& H|SSAMA
©) Not-Opened Transfer Station Area d) Not-Opened Non-transfer Station Area
07 3. AFYME RHE HHLLE BIBH2002~2014)

Figure 3. The Development Density Change in New Railway Station Area for Each Type(2002~2014)
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Table 5. Review on the Influential Factors of Development Density Realization

Researcher Influential Factors of Development Density Realization

Sung, H-G |- Building (1st Level) : Building Use Type, Maximum FAR, Distance to the Rail Station/Road
(2014) |- Rail Station (2nd Level) : Rail Trarsfer Station, Distance to the Highway IC/Bus Terminal/CBD

- Socio-Economics : Population, Population Density, Land Price
- Infrastructure : Distance to Road/Park

YL(";(’)E)H - Development : Distance to the Subway Station/Bus Stop, Redevelopment/Reconstruction Project

- Architecture-Urban Planning : Zoning, Building Type, Floor, Parcel Shape

- Environment : Hilside, Slope, Green

S- .

Y(?z)gb@ B, Width of Road, Parcel Area, Number of Adjoined Road, Land Price, Width-Depth Ratio

- Infrastructure : Road Dersity - Development Project : Redevelopment Project Area Ratio
Yoon H-R | Spatial Hierarchy : CBD/Subcenter/Regional Center/Local Certer

(20'13) - Location : Hillside/Historical District/Weterfront/Green Network Ratio

- Zoning : Residential/Commercial Area Ratio
- Socio-Economics : Population, Number of Business, Land Price, Traffic Volume, Subway Station, Transfer Station

Lee, I-S |- Parcel Shape : Length, Shape Index - Law : Maximum BCR FAR, FAR Incentives
(2009) |- Adjoined Road : Number of Adjoined Road, Width, Length

- Administrative District : District Area, Urbanized Area Ratio

- Traffic Volume : Total Inflow/Outflow Trip Volume - Land Price : Residential/Commercial Area

Lee, J-E |- Infrastructure : Road Area - Building : Building Use Type

(2010) |- Zoning : Residential/Commercial Area Ratio - Economy : Number of Business, Employment Population
- Population : Total, Economically Active/Net Population Ratio

- Management Factor : Maximum FAR, Maximum BCR

- Zoning : Low/High-rise Residential/Commercial Area Ratio

JE)Z'O?; - Building : Building Use Type Ratio, Land Use Mixed, Building Age, Average Plot Area
- Infrastructure : Road Dersity
- Legal System : Zoning - Natural Topography : Altitude
Cheong |" Infrastructure : Road Dersity, Park/School Area, Number of Subway Statior/Bus Stop, Traffic Volume, Distance
to CBD
(;)1\; - Land Use : Land Use Mix, Complex/Residential/Commercial/Office Area Ratio
D Socio-Economic : Population Density, Aged Population, Extent of Geographical Agglomeration, Maximum Land
Price
TG0 ZRR] ARl TRESE WA4E F 20139 B4 AuE IHsl] 8&AYE VIEe
SIALY. 2 R, I5FAXNY B JYEEAY Higg |
AE2-IA 54 8 Hee JfEdE Hee] 2 JE5een, 9hd EXO8rRE st
gste HE AR o4TE /i "R 2 AFE 7] 6] ATFRSAEKG ARl weE A
S4dg A U2 EFel] AFE =R %, BdE  Foilth J811 FEAAS - AALARY & FHIAL
IE HeE HHEEI0T HOE Q5 4t A ALYt IA B
AAQ EX0IE H JE 54 #E Hes e AATFKESSEAL 01220 B4 e
AU wWalel gae mE Zoje oAEE 8  1Eskl A 9E BHAKTY =3 oRfs W
TR, SHAKY, AFREAE S48 HeR I R IS

HEIACE 58], 8TAIY0] AMLIE ZFGK= AE-BR SEeRE BAESARIZIG & A
Aol +HOR AT J8ANgsId 9, T A7 5Z& ¥sE IHsiE, ok A
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Table 6. Review on the Planning Factors of Railway Station Area

Researcher Planning Factors of Railway Station Area
- Infrastructure : Road/Crossroad Dersity, Bicycle/Car Parking Lot
Moon. VI |7 Bus : Average Allocation Intervall, Bus Stop Densit_y _
(201’2) - Subway Station : Number of Exit, Average Allocation Interval, Area, Density
- Accessibility : PedestriaryBicycle Accessibility
- Land Use : Residential/Commerdial/Office Area Ratio, Land Use Mix, Open Space Area Ratio
- Density : Development Density, Residential/Commercial/Office Area/Ratio, Population, Number of Business,
Employment Population
Sung, H-G |- Diversity : Land Use Mix, Population Ratio
(2008) |- Accessibility : CBD/Subcerter Accessibility
- Road Network : Road Length, Average Width, Arterial Road Ratio, Number of Crossroad
- Block/Building : Block/Building Area, Number of Building
- Development Characteristic : Development Density, Commercial/Office/Leisure/Public Facility Density, Land Use
Shin Y-C - - - Mix, Non-Residential/Cgmmercial Ratio . - _
o3 | Public Transportation Service : Subway Exit/Allocation Interval/Area/Station Ratio, Bus Allocation Interval/Bus
Stop Ratio, Number of Bus Line, Road Density, Pedestrian/Bicycle Accessibility,
Bicycle/Car Parking Lot, Parking Rate, Public Transportation Demand
oh YT | Bus : Number of Bus Fine, Short‘Line Rat.io, Allocgtion Interval, Opergtiorj Time ‘ ‘
(2609) - Urban Railway : Location of Station, Station Spacing, Number of Exit, Bicycle/Car Parking Lot, Distance of Bus
Stop-Station
- Public Transportation Infrastructure : Number of Transfer Line/Subway Station, Adjoined Road, Bus-only Lane,
Number of Bus Line/Bus Stop, Bus Allocation Interval, Transfer Parking
Lee, J-A i A
2012) - Lot, Distance Bus Stop-Station - » - - -
- land-use Intensity : Total Floor Area, Net Development Dersity, Commercial/Office Ratio, Population
Concentration Facility Area/Number, Station User
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Table 7. The Definition and Configuration of Variables

e |

|

|

Development
Dependent X Floor Area . R H=S0 %
Variable CDE:;Z Chane Total Floor Area Change(2002~2014) in Cell m (2002,2014)
Infra- Park Dist. to Park |- Distance from Center of Cell to the Nearest Park m K AUPIS
Structure Road Road Density |- Road Area of above 6m in Cell / Cell Area x 100| % oL
iIdi o A=s0E
Building Age Building Age |- Average Building Age of Cell (2002) year 2002)
G e Topography | Avg. Altitude |- Average Altitude of Cell m A1§SI|L;)PIS
Low-rise . oy .
Residential Area| Exclusive « 1st General Residential Area in Cell %
: / Cell Area x 100
Ratio A= Sy
. High-rise . - v o
Zoning . : - 2nd -+ 3rd General - Semi Residential Area in Cell (2002,2014)
Residential Area % ‘
Rati / Cell Area x 100 ES bkl
Land 10_ (2001,2013)
Commercial i
Use . - Commercial Area in Cell / Cell Area x 100 % MEA|UPIS
& Area Ratio 2013
Finished - Including Finished Regeneration Project = 1 X"H()\ 01);74
Develop- Regeneration R s (2002~2014) dummy (‘;0]!42':’;’7';
roerk Project 9ene - Not Induding Finished Regeneration Project = O 01 . _';';
Project 2CX|Y
{2002~2014) ENESIRIE
y Dist. to ° (2'1;)03)
ngs:{:::g;n Population |- Distance from Center of Cell to the Nearest| i
o Concentration Population Concentration Facility
Indepen- Facility Facili
dent ’aeslty 1,000
Variables Land Price Land '93 - Average Land Price in Cell {2013) ! KLS(2013)
Sodio- nd Price won =
It . . m _ S /'S
Economic Papltion Population Cell populat{on is increased (2002~2013). = 1 dummy zplszoln
Increase - Cell population is decreased (2002~2013). = O 01 (2002,2013)
Bus Dist. to - Distance from Certer of Cell to the Nearest Bus
Traffic - m
P — Accessibility Bus Stop Stop
bil Subway Dist to - Distance from Center of Cell to the Nearest -
ik Accessibility | Railway Station | Railway Station
CBD Dist to CBD | D|st§nce _from Center .Of Cell to the Nearest CBD -
Location Station(City Hall, Yeouido, Gangnam)
Regional Dist to - Distance from Center of Cell to the Nearest -
Center  |Regional Center| Regional Center Station
Railway Urban Railway |- Urban railway is opened. = 1 dummy | e A Ups
Opening | Opening (Y/N) |- Urban railway is not opened. = 0 01 (2013)
Transfer  |Transfer Station |- Trarsfer Station = 1 dummy
Station Y/N) - Non-transfer Station = 0 01
Urban - Station area is overlapped with other station area.
- Overlapped
Railway | Overlapped ot feea | = 1 dummy
Station Area - Station area is not overlapped with other station| (0,1)
/N _
area. = 0
Railway  |Ground Railway |- Ground Railway = 1 dummy
Location {Y/N) - Underground Railway = 0 (0N M)
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Table 8. Statistics

Varisbes | Min | N |Average Devition| Unit
Floor A ‘
00" V€8 | 55010 23,8379 23286 39588| m
Change
Dist to Park 75 1,156.1 2451 1587 m
Road Density 00 93.0 228 151 %
Building Age 00 534 17.6] 65| year
Avg. Altitude 34 1353 294 198, m
Low-rise
Residential 0.0 100.0] 86 23] %
Area Ratio
High-rise
Residential 00| 1000 69.8 03 %
Area Ratio
Commercial 5
Area Ratio 00 100.0 5.6 191 %
Finished it
Regeneration 0 1 oosf oz " T y
Project '
Dist. to Pop.
Concentration 86| 29334 712.6 4261 m
Facility
Avg. 1,000
Lard Price 76.3| 30,7304 32294 27719 oionit
Population 0 1 041 049 dummy
Increase 01
(Bt 10 10| 6319 1423 915 m
Bus Stop
Dist. to
Railway 40 773.6 288.7 1318 m
Station
Dist to CBD 294| 13,032.2| 64249 31847 m
Dist. to
Regional 129| 84798 31424 16804 m
Center
Paliweg 0 1| o6l oae|dumTY
Opening 01
Transfer dummy
Station 0 1 0.36 048 D
Overlapped dummy
Station Area 0 1 033 03 0.1
Ground dummy
0 1 0.16] 0.37
Railway {0,1)
MEA [ AgAEe dg tiaeg 510
2002~2014 2+ O] (A WHIE FEHHSE,
7R, AFE-LREY, EXOIS- LS, At
3- BRI, TE H24, YIS, TAEE 54



£ SEsE olo UEIARME HAS Zil, 97K Al BYEAARQ Azl S594dE
AEE R’=0417(Adjusted R2=0414)2 7= = FAE 7 oRE AT BE W71 fog
0] EEEUT, 95% RO FEOA YR LR LENITHE 9 FX).

Az, AZBLEL, IEFALKTAYHIE, A&E 7 Holade ER2E0] AEUE HE|

H O VNERUE Hyt ATaol OE3HES 2o MEA MRYME
Table 9. Result of Multiple Regression Analysis : New Railway Station Area in Seoul

(&= 1202650 454.898] 2644 .008*
Constant
TR SATRIC| 2|

-.580 393 -023|  -1474) 141 792|  1.263
Infra- | L 18 | L 1

Structure
a=s
=
Building
& Parcel

sy |
Land Use |

ETE Ny T

it 0 Reviorsl Cangr -.035 .040) -.015 -.87 384 .67 1.488

NI S ! ] " |

= et 228108 133829 008 -1704| 088 750 1333
o ES,

Urban oW SE -185621| 116887 -023|  -1588| 112 48| 1054

Railway Overlapped Station Area v _ - _

- R’=0417, Adiusted R*=0414

+ R 1% (p<0.01), ** 1 5% (p<0.05)
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Table 10. Result of Multiple Regression Analysis : Opened New Railway Station Area

I I

7l

Infra-
Structure
a5z | e | " i ; ~ ~
o -25.258 13450 -037] -1878 061 804 1243
N Building Age A 4
Building HAED
& Parcel | Ava. Altitude 15672 8215 .040 1908| .057 704 1421

EXOIE gzA[] IS

%I .
HEEY |
Land Use |
& Develop-

-4463 2444 -043]  -1826| .068 572 1749

ARTZA |
EJg

Socio-
Economic |

Traffic RsFEemirle] A2l ‘ I 1 T ) )
Dist. to Railway Station L 016 834 404 &7 1181
U= | ,
Location i o ZIN Sl Rl
i 4 Recjorsd Bkt o771 049 -034| 1570 117 684 1462
SES9ANIA
. -361803| 188449 041 -1920| 055 686| 1458
EARE Transfer Station
EA o 5
i B s 87059 163874 -ol0|  -531| 595 930 1075

Railway

+ 2 1% (p<0.01), ** 1 5% (p<0.05)

* RP=0428, Adjusted R*=0422
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Table 11. Result of Multiple Regression Analysis : Not-opened New Railway Station Area

(&=
-3388750| 817.054 -4148| 000 ***

Constant

SR A2
T[HAE X : E : . ] ;
[HA| S Dist. to Park 630 457 037 1.380 168 666 1.501
Infra- =9
Structure = -8183 5.695 -035 -1437| 151 801 1249

2
RIS
Building
& Parcel

EX0I2
E7I4
(Lot
Land Use |
& Develop-
ment

SEEAITIRIS] 72|
Dist to Pop. Concentration Facility |
ALSIEH| ]

=
L

Sodio-
Economic | Po e i
g AHEEIIR S| A2
HaM Dist. to Bus Stop 1311 831 038 1577 115 823 1215
Traffic PNE DN E]]

Accessibil Dist. to Railway Station 494 613 .020) 806 421 814 1228

URIE
Location | FAZAIRIS] AH2] I
Dist o Regional Center 159 101 060 1576 .115 328|  3.045
2SN
EAEE Trarefer Station 120975 228216 017 530|596 488|  2.050
£4 AMH B
= - - -
Urban iy ‘S s 289.288| 157.508 044 -1837| 067 844 1184
Railway AlE
Ground Railway
+ RP=0457, Adjusted RP=0.449 o mRk 1% (p<0.01), ** 1 5% (p<0.05)
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