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Accessibility and Spatial Equity of Subway Networks in Seoul
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Abstract : In Seoul, the subway system has been in use since 1974 and is the most frequently used travel
mode accounting for approximately 40% of passenger journeys in 2015. As such the subway system is
widely adopted by people and therefore, can have great impacts on their everyday life. However, it is eas-
ily noted that transit resources are not distributed spatially uniform, in other words, not all parts of the
city gain the same benefits from their networks. This study aims to examine the inequity of spatial distri-
bution of subway networks based on accessibility. Accessibility of subway networks are calculated based
on the time-distance between stations and then equity is measured using the Gini index. Resulted map
of subway accessibility shows that the benefits are not evenly distributed in Seoul with a pattern of highly
accessible core - less accessible periphery areas. Also the subway accessibility network has fairer distribu-
tion against the employees’ distribution rather than the distribution of general population or possibly

transit dependent groups.
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EAAE Al AEE] SR RS
A BAL QLo A o] XIoto] vl-e- FR 3 Q4
o]tk (Bettencourt et al., 2007; Niedzielski and
Malecki, 2012). Lakshmanan et al.(2016)& g
H Fus U E A= bt A - AA - 23}
&5 7k A oho] w8} o) 5T ERF 2 T
Al9] 54 7 A Jlokal =%t & o S
oA thFuT-2 Abs Aol thgh 2=k oo &
o= FAE-S AGAIZE 5= e e R oA
At (Wener and Evans, 2007; McIntosh et al_,
2014). AFsA} Al hE1lg- o]-83ho 24 7i%]
O] oA = AAIZ- S F SR 0= Q19 1749
olflo] Qlom 2 A 0 2= A} AR-O = QI
e Aa 2l ik, 28al AR
L2 ZA fgar Al 329 o] FAIE

ZAAFE 77} QL. olo] H8] LE-L AEE

a2 4 Qo] o]k ARRl A SHE At At
ZLof] &bs] A%l 9t (Lucas er al., 2016;
Pereira et al., 2017), 3] S AlS]oA] thE5u %
2= AR - AAA o2 Gokgt 91| of] Q= AbEEol
Al Ao &2 A™EE ol sthS AlEsl] whiZell
ol5% Al¥sk= ARRIA eho g2 o AR 7| = gt
(Glaeser et al., 2008).
o|A ] Al W 5 E2 oA o]

o
T A=Y =
AEdh= AT =A19] 715 FeA7 = A

7HA) BESIE el ke 1 ik 2 Aol
A BHZIER A8 2, 53] 984 (equity)
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Geurs, 2011). Pereira et al.(2017)2 2] 8}o]| 4]
o= g9 ol& 5 oAl 717 wE I A Y
Aot o] lokal Hgkom, o] 5 Rawl®] H&
ZF9](Rawls’ Egalitarianism)2} Sen®] S&5415
L% (capabilities approach)-2 H1] o] £A|15 2%
Ao g 7| wtol P el thet A Al T2
SHA| ThEof kil AstqiTt, olof] Blsf s A}
HEoA Bl T3 =2 Aol 4 = Q= &
23] FHdE Algsliof gtk S22 (Suf-
ficientarianism) %] T oA FHAS 18GR= A
= &3} o] F A a1 Yt (Lucas et al., 2016).
Litman(2017)> @3 doll thet i Fofe] th
It A5 TEste] AA AolA AREEAL QL
= BB Al 7 E R A AR 8 A
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M o] AL Litman®] 534 FH47} 5
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Al a4 o] 7hssiet, o] Litmanih= 2] -5
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o F A o= a5 it ARIA AlSS 1
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4> 9tk Martens, 2012; Sen, 2009).
S-Euete] wgEofe] Aqtof 9lo] P
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% 9](2013)2] A= o UE £](2012)2}F ] Bt
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ok &, 7879 Woll iF 7IRHAIAS 28501 9L
£ AEE JIHY A SR Bl o] B9l o
B4 BRI, o] FF A= Litman©] g3 Al
T A F B4 PN 27 W=
ULH o]& = 9](2017)= WF HASe R}
A& Fas ol 5] B g vlaskal 9t
o] A= 91, HAaE, AAEAEANA HFis
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o]FojH L 11 A} Ak Fal ol = =
o] gl o] QItHFIsIRt 9], 2017). ©]& HHgs}
= AEAlE fEvEte] thE iAol Hls) o=
HOF =2 3O YFulE Ol EES Btk &
5] AP FHAR H|F0] 32 EAJQ FAke] 2
Hlj, 2] H]F-S Holi= F9] 108 o)) =54
%% HOItH(Kim et al., 2018),

Ak 300 |7 A5 g HIE A
H Fego] glo] st o] AR eh= vlFo]
3] S7FalSES Bl 4= ATH(H 1), 20179
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2R 11 izt o]= 80 t] &Ko) SR E-g o]
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(Currie, 2010; Song et al., 2018).
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94} Lorenz curve(Lorenz, 1905)Z o83 75}
= Aaroltt, o] A A5 Gini A7} it
& A o] /S S5k tloll {83 Al
7} 8 4 98-8 29511 rkDelbosc and
Currie, 2011; Kaplan et al., 2014; Song et al .,
2018). Gini A= AHAElE] ZAIE A4 o=
hEtHs SHdd REAUS WHA, HE BE
(equality)S &7d3l= dlof] 443t X2 AR
o, SPAE 8 Aol A A SRt Gini A
O] g2 1L AA| = Apho] duht 33 5HA] vt
9 A|Z AW o] of Atk 58] A =
of wtel AEA A} 177k HolEl 2
A 525 71202 Gini 319 =11 FSS
7Ie A A E7Fs it SHAIRE Fdgt 7]
AAD ARE A A FU5HA Fole A
AFE o= vt o] A< 1t 2o & &l
851 018 % 9let.

19 3004 Yehubs= Hiel ol s A, =

= A o] B FAR H|F o2 AHe vl

X

100%
o 90%
0
T 80%
F 70%
1
. 60%
KM
I 50%
of  40%
orl
< 30%
w0 20%
i
10%
0%

0% 20% 40%

MEA XoHE HIERRS] HE g S7H &8y 519

wH 93] A4 FeiE 2T e A E
o, ZLeju; AR AFHERES o] A e A] g
7397t tiF-Eol I ZpolE X283t A o] Gini
Aoltk, 219 29] A AH ALo] o] Fol 7}
Gini A7} ek, 2] ol A AFHo] Eojut
= A0 ¥FEA] Gini Al5=9] Ha, & Kok w53t
AL v oJu|ShA] =t o= AEKA o R =
7} GDP7} A5 ARE Gini Al 2358 S719h
e ofy 7o Al A = A FrolE 4= Q)
HPiketty, 2014).

Gini A== YRHA 0= oo} Alw} Zro] A4k
g 4= Qltk(Delbosc and Currie, 2011; Kaplan et
al., 2014):

rorr

G=1-Y i (X—X(-1))(Vi+Y(k=1)) (4] 3)

Xt Q- W8] A vl

Vi AAEE ShEms P W] oA vl
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Accessibil ity
Yalue

. High : 0.30174

- Low @ D.145556

10 Kilometers

O 4 MSAXSHE H2E 22

4, 242%

19 4= A=A] AoHE A& HolFaL gl
S Aohd AAPE R AbEE7] o] d o
&2 Aapglo] 24T, A dlolE= Aol ¥
gste] 7R & FaL | HlolH 2 v S oA
2]715%|(IDW, Inverse Distance Weight) 1.7FH
< o] gsto] =R HHETE 1 404 e
= 31 RS 524 AZE o8 A5k A
S ARESE Aol = FAFSHA e THKIm
and Song, 2018). o]+ E&]%] AgE o] &3) F-3t
A AR o)A S o8-8l A3t HtA o]
A fARE 2ES AHIERE A oo,

ATEA R &2 4R A2 SR g4l
A U 9o g ZpE gA4o] "olRl=
Ao ® Uehdt}, 53] 71 HA] ]O}Zeqol Nee

AE Sde Uzt v EQR 2 Ao & QI
Atz 348 4= 2JtHSong and Kim
x]é}%_j. YEQ T 32712 =4S A2 3}741 A
] O o] 0] Z]O}JJ [e=EeR

0o o U 9= H
lno}x]ﬂ] Bl Zlol}, whebA EAle] H2E
Aol A=A o] 5 Aube mAlo] Molutt A&
A9 S RN e 22 HIHS B
3 4= QA Hr), E o]ejat RS A X514
EECEER R RN m%ﬂ—:irsu 43t
X514 WEA0] Aol Vet Ao ol

A QItHRoth et al, 2012),
HEuEo] 3% HHlE =e1st7] 918l Gini
X—.’.‘z

1 ?L%P wfolli=

=, 1’5}’“«1 Ol‘l =A4s Eif“ u Ak AR
23l AAJFARAY, 2] aL A|shE g 0182 7
ol == Sh= 2ol &

Q3o #JaslitiDelbosc and Currie, 2011;

Song et al., 2018), HF1E5S A=& o0& 0|83}
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T $EH AR X=X S2 4 2015E 12 7|1F)
4 o4 F
10t} ©J3} 4663 (0,07) 2464 0,04) 7127 (0.10)
201} 88450 (1.30) 42488 (0.62) 130938 (1.92)
304 952949 (14.01) 325251 (4.78) 1278200 (18,79)
40t 1555963 (22.87) 511198 (7.51) 2067161 (30.39)
50t 1477404 (21.72) 478671 (7.04) 1956075 (28.76)
60t 779464 (11.46) 211839 (3.11) 991303 (14.57)
= 294381 (4.33) 77298 (1.14) 371679 (5.46)
e 5153274 (75.76) 1649209 (24.24) 6802483 (100)
A FERER AEAEE AR
= ASSE 5] S8l AsAs s ARE 24l SExe YT W] Aok HEA EA 755
Fltk(Song et al., 2018). AFs A= Tf%"i Abgro] A E T 2|81 U EQ) A0l 4] £13] AelH A
HIEA] o AFs A o] &3tttk S oulshA] O] AR - ATE 4= Q) A5HE o] AEA]
= FARE AsAR] tet f-olnlet M-S 7HA 225 BRI st /lo 10%<] sl
7] Wizl o1& o8& FHEo| v wrkal AEt £ 4270 52 Aol A9 gl Ao & Yehgal
urt, Ak, e HEAo] 002 AEE e JFF
el 9 ARAA} 2FFS Al Qg As A& AR Woll Alskd A7t BAsiohE At sAlo] 54
E AR JEE FEAS 1 A E = HA0 sl Xt G AAHNE 27EA] =t}
A7+ o] o8& 4= 9l.oH 30t 4] 50tH © AZ YJulgitt, Aspdo] tigh Fto] Ms] £71
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