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Comparative Study on the Characteristics of Public Transport Users According to the
Types of Transit Station Influence Areas in Seoul’s Urban Railway’s
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Abstract This study This study aims to identify sound developmental directions for transit-oriented development (TOD),
which is a topic of interest in the field of urban development, and conducts an empirical analysis of station influence areas
within Seoul according to the characteristics of transit types. The results suggest that there are differences among variables
that influence demand for public transportation according to transit types. This means that it is necessary to identify
improvement plans in developing public transport strategies for the capital region based on such differentiated influence fac-
tors and to build foundations to continue to increase demand for public transportation. Also, station influence areas should
be developed into hubs by establishing appropriate bus-only lane networks as a supplementary means, rather than directly

connecting subway stations with each other.

Keywords : Transit-Oriented Development, Urban rail transit types, Bus Rapid Transit (BRT), Station influence area, Multiple

Regression Analysis
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Table 1 Commuting traffic to Seoul by region (Unit: Pass / day, %)

Regions 2002 2006 Increase/decrease rate
Fi j t
Ve major few fowns 210,764 226515 7.5%
(Bundang, Ilsan, Jungdong, Pyeongchon and Sanbon)
Regions wi.th raPidly increasil.lg housi.ng site develf)pments 116,826 193367 65.5%
(Yongin, Kimpo, Gwangju, Yangju, Namyangju)
Other Incheon and Gyeonngi areas 668,377 754,314 12.9%
Total 1,031,662 1,174,196 13.8%
2,000 T % Analysing AASREE AT A S AN Slsted
20,500 | _ : : I N _ s =
20,000 | —~ & BRIS A wdE FRHOR neld fYshE Awa
19,500 - ©°¢ 19,299 . glor, 7} 48¥ ®F3} 79 (Standardized Coefficient,
19,000 | 0 Bew® TEdto]l JFHL MLEA sk
18,500 17,990 17,992
18,000 | { 58 ) )
—a B 2. MHUITAE U Hory M
17,000 - — 56
02 03 04 05 06

B 1 thousand-Traffic vol./day
—+— modal split(%)

Fig. 1 Change of the share of public transport - traffic volume
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Table 2 Major advanced studies at home and abroad
Author Variabl Bus-linked transit TOD integrative factors considered
ariable
(year) type considered | Density | Diversity |Accessibility| Green
Commuting traffic (distance, time, no. of long-distance
Jeong Hee-yoon . ..
(2002) commuters, excess commuting rate), characteristics of X X X X X
changes in commuting traffics
. . Scope of resident activities, user population, public
Lim Hee-ji .. . A
amenities, developmental density, approach range, X (0] (0] (0]
(2002) . . (walk)
public transport service, etc.
No. of subway passengers for commuting, passing
Lee Chang-hyo | . s .
time, distribution of commuters’ profession, land use X (0] X X X
(2004) L.
characteristics
Shin Sang-yeon,
eyeong Passing time, speed and public transport’s share X X X X X
(2005)
Seong Hyeon-gon | User variables (daily transportation card use data) and X o X o X
(2007) provider variables (no. of lines, stations, transit, etc.)
. Developmental density, no. of commuters, passing
Park Dong-jin i o , K
time, distribution of commuters’ profession, land use X (0] X X X
(2007) L
characteristics
Seong Hyeon-gon | Land use characteristics, urban design characteristics,
X (0} X (¢} X
(2008) etc.
Oh Yeong-tack | User variables (daily transportation card use data use), - 0 % o %
(2009) provider variables (no. of lines, stations, transit, etc.)
Lee Su-il (2010) Ame?nities, pedestrian network, public transport X X X X .
services
Marc Schlossberg | Accessibility to roads by type, walking ranges, X o X o A
(2003) crossroad density, dead-end density (walk)
No. of public transport users, population (house)
John L. Renne . .
density, street network shape, no. of multipurpose X X X X X
(2005) L
buildings, survey, etc.
. Pedestrians’ accessibility and facilities’ characteristics,
William J. .. L . A
land use characteristics, traffic characteristics, station X (0] X X
DeCoursey (2007) | . e (walk)
influence area users’ satisfaction, etc.
Street network density, car parks in the station influence
Evan Du Vall i X K i N N
area, employment (residential) density, mixed-use X X . X
(2007) . (commercial)| (network)
complex ratio, etc.
Edward J. Interval, no. of lines, stations, pedestrians’ accessibility,
O'Donnell multipurpose developments, developmental density, no. X (0] 0 (6] X
(2010) of entrances, etc.
& f38 2GS sk shA T, AL B4 o 3. SSEM 98 HE Y X2
Al W 500m ofufell 3, EAY 55 ek A &
& 02 Open SpaceWZ]o] XL&tE|o] QI dAdHo|n=g 31 MEAl 9MH2| &E55Y 7Y
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o & SR = =] -
Ao M-S &gt o] dasitta s A A4 W Tz HEk A E AstA 9
ANA AxAL] FEANS THd A=l Lyl 2 ILEl A N i =
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B2 TR B 20 ALt ddAT A5 3 gk AR FFEYT DA dE YA
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T AW Qzebe A WrEed 9l S8k AT & XS 20070 SO SN 55 KEH o
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Table 3 Classification of station influence areas in Seoul by transit characteristic type

l2s WEIEAE (Smart
|

AAE 5 Tr

Transit characteristic

type

Stations

Pro-portion

Single station
influence areas

Gangbyeon, Gaepodong, Korea University, Gongreung, Gwanghwamun, Gwangheungchang, Guryong,
Gubundari, Geumho, Namguro, Nambu Terminal, Samseong, Namyeong, Noksapyeong, Nokcheon,
Daemosan Ipgu, Daecheong, Daechi, Daeheung, Dorimcheon, Dokbawui, Dolgoji, Dongdae Ipgu,
Ddukseom, Ddukseom Resort, Madeul, Majang, Mapo-gu Office, Mangwon, Maebong, Meokgol,
Myeonmok, Myeongdong, Myeongil, Mokdong, Munrae, Bangbae, Bangi, Banghwa, Beotigogae, Sanggye,
Sangbong, Sangsu, Sangwangsipri, Sangwolgok, Seobinggo, Seongbuk, Suraksan, Singeumho, Sinjeong,
Sindaebang Samgeori, Sndaebang, Sinimun, Sinjeong Negeori, Shinpung, Ahyeon, Anguk, Anam,
Apgujeong, Yangcheon-gu Office, Yangpyeong, Children's Grand Park, Yeouinaru, Yeokchon,
Yeongdeungpo Market, Oryu, Omokgyo, Hankuk Univ. of Foreign Studies, Yongdap, Yongmasan,
Ujangsan, Wolgye, Wolgok, Ungbong, World Cup Stadium, Uljiro Ipgu, Isu, Itaewon, Ilwon, Jamwon,
Jangseungbaegi, Junggye, Junggok, Junghwa, Jeungsan, Changsin, Cheomdam, Hagye, Hakdong, Hakyeoul,
Hangangjin, Hannam, Hanti, Hanyang University, Haengdang, Hyehwa, Hwagok, and Hyochang Park
Stations

98
(47.5%)

Two subway stations
cross influence areas

Gangnam-gu Office, Kokkuk University, Kkachisan, Nowon, Dangsan, Daelim, Dogok, Dongmyoap,
Dongjak, Seokgye, Suseo, City Hall, Shingil, Sindang, Yaksu, Yeouido, Yeongdeungpo-gu Office, Ogeum,
Oksu, Uljiro3-ga, Uljiro4-ga, Ichon, Changdong, Cheonggu, Chungmuro, and Taereung Ipgu Stations

26
(12.6%)

Three + subway
stations cross
influence areas

Wangsipri and Kimpo Airport Stations

2
(0.9%)

Integrative (bus +
subway) dual-cross
influence areas

Gangdong-gu Office, Gyeongbokgung, Guro Digital Complex, Gueui, Gileum, Nakseongdae, Naebang,
Nokbeon, Dapsipri, Daebang, Dobong, Dokripmun, Mapo, Mongchontoseong, Muakjae, Mia Samgeori,
Mia, Banpo, Balsan, Banghak, Boramae, Bongcheon, Samseong, Sangdo, Seodaemun, Seocho, Seongshin
Women’s University, Songjeong, Songpa, Suyu, Sookmyung Women’s University, Soongsil University,
Shinrim, Sinyongsan, Shincheon, Shinchon, Ssangmun, Aeogae, Yeoksam, Ewha Women’s University,
Janghanpyeong, Jegidong, Jonggak, Jongro5-ga, Cheongnyangri, Hanseong University, and Hongje Stations

48
(23.3%)

Integrative (bus +
subway) triple-cross
influence areas

Garak Market, Gangnam, Gangdong, Seoul National University of Education, Guro, Gunja, Noryangjin,
Nonhyeon, Dongdaemun, Mangwu, Bulgwang, Sadang, Samgakji, Seokchon, Seoneung, Seongsu, Shinsa,
Sinseoldong, Jamsil, Sports Complex, Cheonho, Chongshin University, Chungjeongro, Hapjeong, and Hoegi
Stations

25
(12.4%)

Integrative (bus +
subway) quad-cross
influence areas

Gongdeok, Seoul, Yongsan, Express Bus Terminal, Sindorim, Jongri3-ga, and Hongik University Stations

7
(3.3%)
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Table 4 Composite table of variables

Category Variable Details
Residential facility developmental density(dev_r500)
Commercial facility developmental density (dev_s500)
Developmental | Office facility developmental density(dev_of500) Floor areas by use in the buffer(km?)sg, 100
density Public facility developmental density (dev_p500) Lot areas by use in the buffer(km?)sgo
Developmental Recreational facility development density (dev_1500)
characteristics of Overall developmental density (dev_t500)
the station Commercial / office facility complex (1_sof500)
influence area Residential / commercial facility complex (1_rs500) " piin(p,)
Mixed-land-use | Residential / office facility complex (1_rof500) B : In(n)
-
rate Residential / commercial / office facility complex (I_rsof500) P: Land use i’s ara ration, n: Number of uses
Residential / non-residential facility complex (lum2_500)
Overall mixed land use rate (lum6_500)
No. of i ithin the buffer of th
Subway station ratio (drail_500) 0. of subway s.tat1<).ns within the buffer of the
station influence area
Subway Subway station area (StationA) Internal area of subway stations
service
. . Entrance No. of subway stations by buffersg
No. of subway station entrances(rail_enter) 3
. Area by buffer(km®)sog
Public transport
service .
Bus st tio (dbus500) No. of bus stops by buffersgg
us stop ratio (dbus
P Arca by buffer(km?)sg
B .
us serviee No. of short distance bus lines 3) (bline_20) No. of short (<20km) distance bus lines
Bus interval (bus_headway) Average inte.:rnal within the bl.lffel' of the station
influence area (minutes)
. Road area by buffersg
Street ratio (dra_500) >
Area by buffer(km®)sgo
Street
networks
. No. of crossroads by buftersg
Crossroad density (dNode500) >
Area by buffer(km-)soo
i A ibility t ians’ network
Urban d"js'{%" Pedestrians’ accessibility (Ped Acess) ceessibility to pedestrians” networ
characteristics (Space Syntax)
Al ibili ike riders’ k
Bike riders’ accessibility (Bike Acess) ccessibility to bike riders” networ
L (Space Syntax)
Accessibility No. of bik ks within the buffer of th
No. of bike racks (Bike Park) o. of bike l‘a:C s.w1t in the buffer of the
station influence area
. . No. of transit car parking bays within the
No. of car parking bays (Parking) buffer of the station influence area
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Table 5 Major characteristics of Seoul urban railway station influence areas by transit characteristic type

Subway station influence areas Integrative (subway + bus) station influence areas Overall
. Single station | 2+ stations cross Integrative. dual | Integrative .triple Integratin: 3+ Ove'rall .average of
ategory . . cross station cross station cross station station influence
influence areas | influence areas . . . .
. . influence areas influence areas influence areas areas in Seoul
(98 stations) (28 stations) . . . .
(48 stations) (25 stations) (32 stations) (206 stations)
Overall devel tal
verall developmenta 390.59 514.49 352.02 257.03 308.09 385.63
density
Resi ial 1 1
esidential developmenta 256.01 266.57 164.17 114.02 103.09 21229
density
Busi devel tal
usiness developmenta 52.25 96.97 75.87 62.77 97.516 70.86
density
C ial devel tal
ommereial developmenta 53.28 92.69 72.40 66.30 78.5 67.01
density
Public devel tal
Hbiie developmenta 33.40 4827 39.30 31.07 4552 38.68
density
R tional
ecreational 12.20 16.63 6.36 7.60 11.63 1135
developmental density
Mixed land use ratio 0.5077 0.5495 0.6140 0.7171 0.7197 0.5710
Street ratio 60.16 69.70 69.54 73.94 74.80 65.92
Crossroad density 273.17 259.42 313.75 324.03 317.83 287.69
Internal station area 12790 10139 10661 11130 11017 11652
No. of sub tati
0. of stbway station 4.94 7.57 6.22 8.52 8.53 6.16
entrances
Subway station ratio 1.64 3.09 1.80 2.54 2.82 2.07
Bus stop ratio 20.29 24.29 21.81 20.94 22.89 21.59
Pedestrians’ accessibility 0.92 0.93 0.88 0.93 0.92 0.91
Bike riders’ accessibility 1.06 0.87 0.94 0.77 0.72 0.95
No. of bike racks 67.78 73.21 73.61 75.92 72.17 70.57
No. of parking bays 62.11 61.76 59.76 44.22 87.35 65.50
Average subwaly 10.00 9.96 9.82 10.47 10.43 10.02
service internal
A b i
Verage bus service 4.00 462 2.97 2.61 2.67 3.64
internal
Short dist: b
ort distance bus 1.59 1.22 1.46 0.80 0.73 137
lane ratio
L dist: b
ong distance bus 10.43 12.20 7.53 7.02 7.26 9.50
lane ratio
No. of in/out
o ot mou 30629 43378 54833 71847 78188 45389
passengers 3)
o] 1A 9 Ad ALE A=t s A= AXA =T} Table 500= AF7HA Ao 554 #
GIS Map®ll Space Syntax®] & 7}# £ (MOE : Measure of FHT B Aol gF A} s i it 7 x%
Effectiveness) 5212 ¢183to] A7 k& 2Pdsksich. A4 A AaE A8
A1 A2 (1) Bt 2ol A4, (2) Bt #Hols BT
20 RACINA HIeat, Gyaakng 2owdy @3 944 4. BS5Y REE IFE2Y L
& AX HAFHOR Integrationgh (A, TS AHE, (4)
A ESHEG B3e) Aol (AR, HRETR 41 MBEMZ B85 HaUE
Az B 3t E 85 (Intelligibility) 5 AH&E8h= I34& o4 A3 (B /A BHEF A 2 X B B A B3 A
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Table 6 Comparison of influence factors among transit characteristic type models

Subway-centered Integrative (subway + bus) Overall
. Integrative | Integrative | Integrative Overall
. . 2+ stations .
Latent variables Single station cross dual cross | triple cross | 3+ cross average of
influence . station station station station
influence . . . .
areas influence influence influence |influence areas
areas
areas areas areas in Seoul
Residential
) 0.478
development density
Public devel t
wbile developmen 0.238 0.139
density
Developmental :
. Recreational
characteristics . 0.018
. . development density
in the station
. Commercial / office
influence area I 0314 0.523 0317
L. ncrease
facility complex
Residential / | 2 public
transport
commercial / office P 0.464
L. demands
facility complex
No. of sub tati
0. O subway siation 0.357 0.142 0313
Public transport entrances
service Subway line ratio 0.195 0.018 0.207
Internal station areas 0.208 0.130
Urban design .
o Street ratio 0.404
characteristics

3ol 2 s o] 8529 TOD AlE 2499
koA ]—g T_l“jﬂ al7] flato] o5 FFHE st &
, RS A8 9AE ArRY oI AR
2] (Stepwise Multl-Regressmn)—a— Al #5544 3
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ARl vl Ao, ShA AFE FEEE A

pal

o9t

Jn gE X 1x of oft
_0|L
1;&
-}

Table 63} o] 3554 FPPE JEF& VA= M7}
Apdste Zls o 5 glom, M2Al Al QAdS A
MASFONELLE, EA 0] 85 ), s o] S H] 2
(Hstd)ol %fﬂﬂ g FEFE AL Sl Ao F4E3
ok SR, S5 FEERE Ay, FNEEE, &
259 A SR ) 33} ok A AR
vl ol Alem A Eglen, i FFaclEel 2 13
HE g A7k SlEe & ¢ v Ao de54
FEEE A o821 FHFAEC] Folsihz 7Ho] =
e Zloleh & 4 gtk ol i AT A S EUR
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Table 7 Composite table of influence models

Category R R? Adjusted-R? l\)}\;rtts);nn- Beta t Sig. VIF
1 sof500 317 5.199 .000 1.413
o ) rail_enter 313 5.543 .000 | 1.211
Overall station ‘?fj;;;)e areas in Seoul | - o0 | g1 468 1795 dra 500 | 207 | 3.580 | .000 | 1272
StationA 130 2.529 .012 1.012
dev_p500 139 2.521 .013 1.152
1 sof500 314 3.799 .000 1.330
Single station rail_enter 357 4.749 .000 | 1.100
influence areas 734 .539 513 1.713 StationA 208 2.873 .005 1.026
(n=98) dev p500 | 238 | 3.158 | .002 | 1.108
dra_500 195 2.431 .017 1.258
Subway-centered | 2 stations cross
station influence influence areas 555 308 279 2.034 1_sof500 555 3.267 .003 | 1.000
areas (n=26)
2+ stations cross
influence areas 523 274 246 2.041 1 sof500 523 3.131 .004 1.000
(n=28)
3+ stations cross
influence areas No statistic can be calculated
(n=2)
2 stations cross rail_enter 142 3.740 .001 | 1.065
influence areas 701 491 455 2.401 dra_500 .018 3.961 .000 | 1.001
(n=48) dev_1500 018 | 2240 | .030 | 1.063
Integrative station 3 stations cross 1 rsof500 464 2.511 .020 | 1.000
influence areas inﬂuerlce areas 464 215 181 2.491 dev. 1500 478 3984 003 1,000
(n=25)
3+ stations cross
influence areas 621 .386 343 2.493 drail_500 404 2.777 .010 | 1.000
(n=32)
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