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A Comparative Analysis of TOD Planning Elements of Major Urban
Railway Station Areas in Seoul

Olzd - HEYF - M2 - AT+

Jun-Beom Lee : Won-Young Jin - Eun-Young Seo - Jai-Mu Won

Abstract Transit Oriented Development(TOD) has been the dominant paradigm for urban development. The traditional
approach to the development of urban rail station areas demonstrates apparent weaknesses when it comes to compact and
mixed-use types of development for these stations. Thus, the objective of this study is to derive evaluation indicators with
which to assess urban rail station areas using TOD planning elements. A focus group interview was conducted to explore
TOD planning elements. In order to examine the level of TOD to be achieved, an AHP technique was utilized to analyze
the importance of several variables. Z-scores and Re-scores were applied to derive the values for the stations. The Variables
related to the land use type, mixed use, floor area, and public transit were found to be the major contributing factors to the
achievement of TOD in urban rail station areas. The results of this study show that the level of TOD achievement varies
according to the major land use, density, accessibility, and mixed-use planning elements.

Keywords : Transit Oriented Development, AHP, Planning Elements, Typology of Urban Railway Station
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Table 1 Comparison of TOD planning factors

Calthrope | Cervero Pli'; 11?:;- Parl;;ong- Oh:/a(;ing- SOEVI;d;;l & Moonyoungill (Chokyuman| Parkjeacun Parl;s:;)ng-
(1993) | (200D) (2008) (2007) (2009) (2010) 2012) (201 (201D) (2011)
Population density v v \
Employment density v v v
Dwelling density \ v \ v v \ % \
Commercial density \% v v v v v \ v
Business density \ v \ % v \ v \
Floor area ratio \4 v v
mixod-use building v v v v v \ v
Number of bus route \4 \4 v v \4
Number of bus stop v \ \ v v
Number of bike stands v \ % v v
Number of transit garage \ \ v \
Number of doorway v v \ v v
Number of subway user \ v
Average access distance \ % \ \ \ % v v v
Crossroads v v
Developable density \ v v
Allocation interval \4 \4 v v
Public facilities \4 \4




M2 - AN R

k=X
=27 AM173 M335(20149 62)
E YA #4).

[e}
439

o] A9 A7

32 2MX® =& H F2F ¥
321 BMXIE =& ¥ MY

B Ao APATE Fa&f F33 TOD AL

= TOD AF L4

=
==

5

Oﬂ?‘ské‘]o] w0 73

3FA

= A&l 7hss AF e AE Adselth TOD ﬁlﬁLLE
weke] Bwl A7 QIFEA, BEX0185A, e eSS,

HEEAOR Lhrel 2 5 Atk HYATNA EEHE

TOD AELAE 732 Zastaat

|

sgouk, 3t 7

Ay, BA0l 85
AR o8, A

el A WS 245
A7k AAF L

A AAE 17)
oY, A7 5 AR
ov], 27 AR E
2 oo AP
oDAH L 47} FHO
= ARHSon, DA AEE FERAYE, A

$~o

n
— o

P B
AAAERE Do) = x}xﬂ7414q]_r9} /\h‘,_]-é ]
TOD A& 2aelA A ]33t

]_xh:q o §

[Ny I W

oAl E3 AlE Q4 viAISI T 53] 72 A, B
AIAA St A7elA Bmaeizde], B2y £1 3.2.2 TOD A2l4o| Mty HE
o] GO AYLAT FHskn Qov B AT #5 TOD #d o] U ARAT, EAATAH(FGHE F5}
QA9 TOD AT Q2 AFaA ol MAG ] £39 o] £ER W thte] B AT BHo) 4P ARE
Variables®} o] TOD A8 245 E%—‘o—}oﬂu} APAFE A B A8 ek AT 6278 (EAIAIE 2491, wE
S8 2E5H B EE B HGHEHFGL: Focus Group A g 2191, EAVQ?%I 173)S U oz AEg Ao
Interview)& 214l hgick. Wl ol 4 AR A G AT s Sl s e, 2
WA Ak, TR RUAR B e mAG, By #A0] SUAL Bt Qe e, 20
o FA0 it Anhs AT, HATAN mEA e So] TOD A2k AL DI, A2
AE AL TOD Brhel ot Axe] Aol 13 B AL ST BAY $Ho] 7bsT wat ohel dE
& % 5 9om Al ARABE o) otk BALE Al Bk AEAE Alole] Aol o] wasm 48 &
Table 2 T-test results
Items Variables Average Standard deviation | p-value (p<0.05) | Adopted whether
_ Population density 3.96 0.751 0.000* v
c}i izcl:ltl:rtil;)trilcs Employment density 3.63 0.770 0.001* v
Dwelling density 3.63 1.013 0.006* v
Commercial density 3.67 1.160 0.003* v
Business density 3.67 0.963 0.001* v
Land use mixod-use building 4.46 0.868 0.000* vV
characteristics Floor area ratio 4.46 0.658 0.000* 4
Education density 425 0.658 0.000* v
Building stories 4.04 0.711 0.000* v
Number of bus route 425 0.794 0.000* v
Number of bus stop 4.04 0.751 0.000% v
Public transport Number of bike stands 2.92 1.060 0.704 X
properties Number of transit garage 3.83 0.868 0.000* v
Number of Subway station 292 1.139 0.723 X
Number of transit route 417 0.761 0.000* v
Number of doorway 3.88 0.850 0.000* v
Number of subway user 4.08 0.717 0.000* v
Access properties Crossroads 2.83 1.049 0.445 X
Average access distance 421 0.721 0.000* vV
Station distance 2.58 1.412 0.162 x
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: _ o7t AR FFel AT Qe AREA W elE 2008
1 Konkuk univ 17 Sindang -
: o7 AR AR Wee] A A tidA 9 A
2 Express bus terminal 18 Sinseol-dong HAAA AED ALHE GIS AZE A ) 2] et
: Gongdeok 19 Vaksu 20080E 71F 02 FHEo] 9low, ol Fe] FHE H4lA)
4 Seoul Nat’l Univ 20 Yeongdeungpo-gu 27} 97 wizoltk. B xFE ) thh dAle] EAS vk
5 Gunja 21 Oksu AEA L FaAT B AT HA AL WA vlsh 2ol
6 Daerim 22 Wangsimni U] A AT F JAES THHOE FUs A7t 7
7 Dongdaemun 23 Euljiro-3 ek Aol TOD Al e 4-9] HludAls AARE d+7)
8 Dongdaemun history 24 Ichon FAsE S AR o) AR50 ARk B Al
o %98 ou7} guin wekd
9 Dongmyo 25 Jamsil 7]—__] ) ME]:'L - ) )
74 AR g2 ASAREA SAH, A=A GIS
10 Bulgwang 26 Jongno-3 - o . 2 5103 3 o .
T sl FEsk o, A WL TOD o] el F9
! Sadang 27 Cheonho a7) g18) 5 oalge] thal w7 S00m AP Esich &
12 Samgakji 28 Cheonggu & A W7 FAEE A% A9 2 500m W)
13 Seoul 29 | Cheongnyangni o AR Apzo] A9olis wF Fgshs 2ow Agsst,
14 Seolleung 30 Chungjeongno
15 Suseo 31 Taereung 42 TOD HELAS BZFSF
16 City hall 32 Hapjeong B AT SR AR BAW] FRELS} Bt
Table 4 Kolmogorov-smirnov verification
ftems Variables Average Stapdérd Modulus Positive | Negative Kolrpogorov- Signiﬁc?pce
deviation number number Smimov-Z | probability
Population density 0.039882 | 0.023486 0.098 0.098 -0.09 0.552 0.921
Population -
. Employment density 0.034392 | 0.037539 0.241 0.241 -0.188 1.364 0.049
characteristics
Dwelling density 0.40702 | 0.235541 0.1 0.1 -0.09 0.566 0.906
Commercial density 0.307922 | 0.173066 0.142 0.142 -0.072 0.805 0.535
Business density 0.170625 | 0.192228 0.244 0.244 -0.195 1.38 0.044
Land use Education density 0.069604 | 0.065119 0.164 0.164 -0.149 0.93 0.353
characteristics mixod-use building 0.697311 | 0.155968 0.126 0.126 -0.121 0.712 0.692
Floor area ratio 3.206 1.6102 0.294 0.294 -0.209 1.664 0.008
Building stories 122.199 28.176 0.168 0.168 -0.102 0.95 0.328
Number of bus route 20.28 14.837 0.168 0.168 -0.122 0.951 0.326
Public transport Number of bus stop 8.88 4.427 0.133 0.133 -0.104 0.751 0.625
properties Number of bike stands 110.59 154.809 0.24 0.24 -0.237 1.36 0.049
Number of transit garage 83.66 293.924 0.487 0.487 -0.388 2.755 0.000
Number of doorway 10.38 4.405 0.128 0.128 -0.076 0.722 0.674
X
coess Number of subway user | 7026114 | 47209.66 | 0195 | 0.195 | -0.106 1,102 0.176
properties
Average access distance 7726336 | 35.37902 0.136 0.136 -0.107 0.771 0.592
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Station name Populat.ior? Land u.se. Public . Acces§ Total score Ranking
characteristics characteristics | transportproperties properties
Konkuk univ 0.0858 0.1102 0.0543 0.1066 35.69 12
Express busterminal 0.0373 0.1453 0.0386 0.1482 36.95 8
Gongdeok 0.0720 0.0440 0.0386 0.0894 24.41 28
Seoul nat’l univ 0.0341 0.1525 0.0594 0.2595 50.54 2
Gunja 0.1009 0.1051 0.0580 0.0617 32.58 16
Daerim 0.0921 0.1028 0.0334 0.1320 36.04 11
Dongdaemun 0.0373 0.0759 0.0785 0.1086 30.04 21
Dongdaemun history 0.0170 0.0775 0.0529 0.1263 2737 26
Dongmyo 0.0828 0.0537 0.0679 0.0956 30.00 23
Bulgwang 0.0762 0.0765 0.0437 0.0961 29.25 24
Sadang 0.0570 0.125 0.1227 0.2053 50.85 1
Samgakji 0.0304 0.0529 0.0370 0.0966 21.69 29
Seoul 0.0155 0.0786 0.1317 0.1755 40.13 4
Seolleung 0.0441 0.1597 0.0286 0.1210 35.34 13
Suseo 0.0458 0.0841 0.0552 0.1153 30.03 22
City hall 0.0032 0.1282 0.0744 0.1567 36.25 9
Sindang 0.0764 0.0958 0.0437 0.0898 30.56 19
Sinseol-dong 0.0388 0.0751 0.0724 0.1742 36.04 10
Yaksu 0.1308 0.0899 0.0088 0.0896 3191 17
Yeongdeungpo-gu 0.0824 0.0618 0.0566 0.0738 2747 25
Oksu 0.0897 0.0566 0.0148 0.0299 19.10 31
Wangsimni 0.0854 0.0967 0.0973 0.1025 28.19 7
Euljiro-3 0.0088 0.0917 0.0985 0.1063 30.54 20
Ichon 0.0755 0.0517 0.0144 0.0536 19.52 30
Jamsil 0.0731 0.1197 0.1292 0.1508 47.28
Jongno-3 0.0120 0.0978 0.1080 0.1720 38.98
Cheonho 0.0846 0.0786 0.0989 0.0872 34.93 14
Cheonggu 0.0843 0.0697 0.0048 0.0205 17.92 32
Cheongnyangni 0.0765 0.0325 0.0842 0.1943 38.76 6
Chungjeongno 0.0588 0.0621 0.0350 0.1028 25.86 27
Taereung 0.0921 0.0761 0.0871 0.0769 33.21 15
Hapjeong 0.0598 0.1049 0.0304 0.1142 30.93 18
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