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Analysis of Influential Factors to Public Transportation Accessibility using
Pedestrian Route Guide APl Information Service

- Focused on Walking Accessibility to Subway Station in Seoul, Korea -
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Abstract

This study measures the pedestrian accessibility of 280 subway stations in Seoul using the
pedestrian route guide APl information. In addition, we identify the physical environment
factors which affects the accessibility level. To account for walking environment, we use the
pedestrian route guide information provided by SK Planet T-map API. Using the route guide
API information enables to measure travel distance and time between two certain points with
high accuracy. Main contributions of this research are as follows. First, we provide a new
methodology for analyzing the accessibility level of subway stations based on real-world
walking conditions. Second, our findings indicate that the accessibility level of subway stations
varies from 30% to 80%. Third, the results imply that large blocks and large building groups
around the subway station are highly associated with lower accessibility. In addition, border
vacuums such as block size and railway showed negative relationship with the accessibility
level. Last, the results show that physical environment factors that limit the opportunity of
pedestrians’ route choice are the determinant factors of subway station accessibility level.
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Table 1. Pedestrian route guide API service

T= SKZ2 A =t API
Type SK Planet route guide API

WEZ=EF Travel mode 23 walking

GIS fishnet 7|52 Sdi
MY 3,495,5897 X|H
3,495,589 points created by
GIS fishnet tool

ZEX| =7
Coordinates of origin

AsEY 22+ AXZ

LS NN o
e St 16687 AIE
Coordinates of -
- 1,668 points based on the
destination .
subway station entrance
=

749
Coordinates system 91= WGSB4GEO

FECTETE
Route search method

o 2A=E
(Shortest-path constraint)

A 2| A8Y
Query limits per day

500,00071 #Hz| / &
500,000 request per day

g =20y

Used program for API R 324 & IPython
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A

B Subway stn. entrance

:lSOOm buffer (entrance)

[ IBuilding

Park

River (lake)
=

J2 1. XSHEY 227 7|F 500m HI oA (o= Lok

Figure 1. Example of 500m buffer for subway station entrance locations (Songpa-gu area)
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Legend
M/ Subway entrance

Legend
W Subway entrance

Walking distance<500m Walking time-<7min.
B Walking distance>500m |~ W Walking time>7min
[ 500m buffer (entrance) [ 500m buffer (entrance)

B ' 04
0 0 125 250 500 0 125 250

M
500

0% 2 BEARE) L HBAIKS) SBIO DY

AR
T

A= oAl (FH )

Figure 2. Example of the calculation of accessibility level based on walking distance (left) and
walking time (right) (Yangjae station)
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BRI MRl QS AHRIA S & 41 MSA| HSAHE| U HMA|ZE Z0Ho|
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Legend

B Subway station entrance

Walking distance < 500m

B Walking distance > 500m
:| 500m buffer (entrance)

Green area

River (lake)

0% 3. M2A| 26070 AlSPESS] HRY 4F (2820 5T

Figure 3. Accessibility level of 280 subway stations in Seoul (Based on walking distance)
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Table 2. Subway station accessibility level (Upper and lower 10 subway stations)

Top 10 subway station (accessibility level)

Bottom 10 subway station (accessibility level)

Station (Line number) Dist. | Time Station (Line number) Dist. | Time
AHEEN S Yangcheonhyanggyo (#9) | 78.3% | 83.4% | A2-5Y Sinmokdong (#9) 38.3% | 43.0%
FUATS Muakjae (#3) 78.2% | 84.1% | SHXTHS Hanyang univ. (#2) 38.2% | 40.6%
S170 Danggogae (#4) 74.1% | 784% | 2% Geumho (#3) 38.2% | 42.0%
710/ Geoyeo (#5) 72.0% | 80.4% | 2L Hwarangdae (#6) 37.3% | 40.0%
=AMESY Noksapyeong (#6) 71.9% | 74.6% | 7t¥Y Gayang (#9) 37.2% | 39.5%
SHFEXIY Ttukseom Park (#7) 71.7% | 77.8% | FRLCIX|ZEHX|Y Guro digital complex (#2) | 36.6% | 39.9%
=9 Nokbeon (#3) 70.2% | 79.5% | 2ETE Y Geumcheon-gu office (#1) 35.9% | 38.0%
APt Sadang (#2, 4) 70.1% | 79.8% | =49 Susaek (Gyeongui Line) 342% | 32.2%
%=2hAY Syraksan (#7) 69.8% | 77.4% | FLY Guil (#1) 32.8% | 30.7%
O{O|LIRE Y Yeouinaru (#5) 69.6% | 74.3% | OFFLIE Y Magongnaru (#9) 31.7% | 33.6%
ool BaAQl FHd $ES 59.3%Q ZICE Lt F 204= 2 ATl 24 RlskEY B
ERITE o= AolEY ESRE U8 500m 0] - o] thsh $AIE A9l H 5i9l 1078 AloFE ol
Uil X1 = oF 60% ol sigsh= AloHto]  Hisll LEERALL AT 0714 Rk H2d &
HeAE] 500m OUE FTe & Atk A& o 2 HIAZ V[He $#XE VIECE skl Utk
njsict ohE, H2d +F0] £ AofEdogs M #Ag Sofl Slg & e FREIE Ue
SHSTWA(=783%), FAMA(=782%), Y/l I ATl |, Kot FTE +ES oF 30%
(=74.1%)0] SRIFRACH, FZH +F0] B A oA 80%7HAl AoVt & & ASe HIAL Ol=
SFEYOREE TR (=3L1%), 749(=32.8%), Al FHO 55 7], XA & 4, 3
TACY(=34.2%)0] LIEFATE Ol AlobdY FHOl  Ale, ZASHS 77 St &2 =t18Q ed9)
grgol weh F2d F0] T &~ Ase dulst  xolz Qe Uehts 2R dZsiE 4 Qth
H, tes] 2AATIZ Kok 2 drlst S, A9 fdd 2 HaAiet HaA
710l SAZE ASE AAKSHE L = SHOA TEA AEE 5 Qe ZIeE 1t

CHEoE, HAAR ZHolA 28071 AsFES]  AEQ FAIRCE, HaiAz] B HART = &
9 Hd +E2 BuReR 642%Q Z0E Lt oA ZFoh Kopdo HAFTELS +13%00A
ERACE Ol QA AuE WAz SHOl FId  -8%7IAl RO} L= o= SRIFQICE ool T

TEHDE 52 A0 HeAT|eH HARIO] 7]

£0] ssithl K7l g57] miEol el

S7hssick AZHEL) Sh, REKZo] SOl
B X0l ®S AskEojoR ROl

(=84.1%), LRSI (=834%),
LIEEton, Ay
A(=30.7%), +H(32.2%),
SRIEACH G 2 Fa).

=5104(=81.2%)0]
AafEooz 7l
HRLIRY(33.6%)01

A=

Hal SFo we
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SITE - 0|47

2L 0E 501, HAA] SHoIM LS F2d (+132%), NA(+12.9%), WA (+12.4%), =5
g Hole F AlslEo] AR FHolA  A(+12.2%) 0] SRIEQICEL ol ol XlotEY
= Holgt 2 e UEM 4 QUUh &oh B FHO ede B 1 St AClE Hdske
g SHOA T F2Y £E8 EYARE o 4£QUe AR0] Hths ZE onlshH, FHI
HIARE SHO| Fd E2 A0)E el & &F0] Hdlshlo] #Heleh Zlog siMsiE & R
Ct Ole HARF Z=QHA APL AHIZ~OIM AlE Ok Theez, 1 Hitie 49E AuE 21t 89
She HAARKIOl =210 ZAEL Aldta 22 A(-88%), AUFA(-7.0%), JHA(-49%), +
HIAEES Ad6l] e 210 Tt 2(-45%) SOl UEILL Ol ol Al6FEY

HelAe SHol Fad ol HAARE FHo] SOl go] Hdshlol HElsiAl @t Zle
DY w5e AuE Zdike taat dth 4, AlRle, St AZlE HEsIERtE T 11 A
HYARE 7Ee] HZd o] B Jie] e Hddsiorete Qnleith thEAQl Alle 1d
A =0 Hisl =2 AoEdoz wiy 4, 59t Zrh Hnjde] 22, HiAZ|HEDE HHAl

Legend \
M Subway entrance
Walking distance<500m
B Walking distance>500m

07 4 BHRIE) Y BBAIZHD) US| B2 ST MEF OlAl (289

Figure 4. Walking accessibility level based on distance (left) and time (right) (Bangbae station)

T

[ ; 7N L )

5 v / ' Legend

B Subway entrance N 4 " H  Subway entrance
Walking distance<500m /. T\l Walking time<7min.
| W/ Walking distance>500m ( ay, ~ J== ' [ M /Waling time>7min.
| <o

' Legend

ke

J8 5 24A2|@h) R 2EHAIZHR) e H2d & U= oAl (8E9)

Figure 5. Walking accessibility level based on distance (left) and time (right) (Yongdap station)
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HYXt Z2oHH APEEES E8Y (IFRE H2Y F¥a 24

o] EHolA AuE FHId #E0] =0 FHO  syusEs v BRIV, AEL WAE
Haigtdo] Helst Zloz Mzl = QU vhH,  IH-5He [F, X9 RF, AAE £EE o

8H9 ARoll= HHADIKEDT HIAARN SH &8Ik W] 15 WHe ot 2ok
oAl AHESH F E0] dRlo] We ZoE U AW, Bt E57= 2 AokEY vk 500m
EPOM, Ol FHO| WaligkAo] E¥stal, &Aool fIRlEl A= BF &, AKISHE0 sigol=
Fog Qe Alstgoiez FHo] Helok 22  EBEg Ast & fEaleltt 2 Aokl Aot
Z1og AWg = Qltk. Ho FHOl 850 245 HARO| F2E Ao
SroEA [T 50| Wold 210 o &loiirt.
43. X[stEY H2d =t FH E21F =M, HETO] Tist M2 ZF xskEe wrg
sh7do| A 500m ool QIR A= A=l AFHAS A
oIt A= OllE WA, tishyl TA|, 11E
1 =0l Fo| 8l 47 1} 22 JARAR S xEeH, BAxEY 4
FAEG0] geot SAHS W SEESY EX g2AEll) 9SS njRE EAIRAOTE Hrt EA
= # 30 AL SSHrrE 2 A70M - oz B gjois SERRHoA MaZsks =2
TES ASHEY A28 vEs €80, Bl mEs mMxRE Aleoja] Holsll Yk AR

Azlet HAARE 22t thell BAe SHEIIEE Res olgsir.

B 3 B 8 Xtz =X
Table 3. Variable description and data source

T& Category

AbZEHfE
—

=Z2'E Calculation method

Z£X Source

LSz M (E=7{2| 500m O|L{ol| X[StEYL 2 HI7ts%t X(Fe| HA) / SK 2
ea el S IX|sPEO] gtz s00m BT X|ofo| BiE St
gf accessi%ilit (Area accessible to subway station within 500m walking distance) / ZEOHY
=T y Area of subway station 500m buffer APl ME
" SHA|IZH 72 O|Ljo| X|StEYoR HAVIsEH X|Ho| HE) / (SK Planet
D . SH A (E o = =7 = o = = .
\e/gsn ﬁacl,k)ikrl]?_ftiﬁmg}o XSS B4 500m BT X|Slo| mE pedestrian route
accessi%ilit (Area accessible to subway station within 7minutes walking time) / _guide API
y Area of subway station 500m buffer information)
B 2537 |RIsPEY HHE 500m HE X9 W £59| B 37|

Avg. block size |Average size of blocks in subway station 500m buffer b=
A

dgz AISFE S €FE 500m H{H X9 L AZ2e] 2| BN e

Building group |Total area of building groups in subway station 500m buffer (Rlo_ad name

mpN === XSHEY Htd 500m HI X[ LY 4X| O|4 wkt=Z ==/ address

L= = XSS B 500m B X|2o] HA .

E2! |Intersection == oo ovim e . .| electronic map)
t_'qi densit Number of intersections (more than four-way) in subway station
=T y 500m buffer / Area of subway station 500m buffer
Indep. | 29545 XSHEY gtg 500m HIE X9 W S25HHel 2E O (Ho|H) Comxa
cloTm (hill . . . . . T4
var. |Park/river E&&Ty variable for park/river penetration in subway station 500m B ZK|
= — Road name
oo RIS 9rE 500m BITf X|9 Lf H=o B OfF (COjgs (Roadl ner
REainay Dummy variable for railway penetration in subway station 500m background map)

buffer

BMNE 7
Slope degree

X|SHE Y BtE 500m HEH XY Lf n=of BEHA
Standard deviation of altitude within subway station 500m buffer

X X|"E (DEM)
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SHR#E - 0157
AR, WARE UEes AR T4 500m Oluf Q1 ZOR LIERTE MM, Z¢-oF0] 28071 Rt
of QX A= 4R Ol WAFRO W= AkEst  HY I 7070 AlskEY ¥4 500m AlYe #ESot
At wWAIES WUt %245 HIAPE 42 & Z0Z UL HE, AkE Z9-sREn
AEish=t] QAo] Tist 718§ A&Siths Fols A2 391 Aokl 1 500m Al¥e A=
AeFEY F2d 20] =2 2102 o4slCh ZI02 RIFRUCE ORRYOE, VIFgES AEEH
R, 29-5kd e 29 E= SiEol Kk 1 FUigho] 2590082 BARG riEaAd &2
A v 500m OS] R|Yg #ESh=Alol w2t A7t Y= ZOE LIERITL
TEOIL) ZH-okEo] RYlg HEE A9, By
RIofAl EEoHA 2H&oto] AloFEY Fol 28 3 HEEN
AQl goks & A0 TSIt I b 2 HolA] ARSSH BE 7o) AR
TR, Ex WHes 258 Weet 595t A 2 LeDh e dak= ot 4t A
Hpos 1Esglon, ALy HEsle A At M, ZAE F=ES AQSH LIHAl SEdsE 5
Y Fodo] 29 ks mE ACE Hrh  HeQl gy W HE {Ogh AWEe HRA
NREO R, ZAIE 522 SXRFEE ARE olg Ok FARCE, 8+ E5ZV), U=, 39 61,
3l0] R|Y9] 1E BFERE o]235190k HArEs 29 AR, wAE 9oe 2o ABEe
ol =/, SHHsE 7o) AdEs AHE,
%) 7|EEAHEN WRAEUEE By EETY] 9 AE =2 4
I 40k 2 AFoA 85t W9 VeSA  BEE BIALE Eoh AETe B E5VY =
e AABL Ak FQ ATk tea 2k A 2 ¥o] AFEe "t ol EEFY), HET
A, Ak HIHLe OF 30% =0l 80%7t  WAKR "Hke Al Hart ol Fk |FAKIO] /ASE
Al RPOIE HY oM, Soltt AAE, 9 7K Hes HAERES 4

o}
BHEOZE 60% +FA A
Z

OF Uehdrh ol 2t AlskEe FHol BalEel

HI T
o ol
i
\d

=iy =5 ggdsoltt,

00| e S
HeiAg] Adgyt HEARE Agol Ay

O I

etdoll met HAFIE $F0] 50%7IK] Ro7E - Al <t
O 4 QIes ANGIE BX, AlSHES FHOl & & 09ME ThS BT
g F sl Ext E5I7e EwACRE 0.011ki
E 4. g0l JleSAE
Table 4. Descriptive statistics for variables
= D B2 | BeOn | DEg | ANE |
Category Unit Mean Std.dev Min. Max.
==t | Walking distance accessibility ratio 0.593 0.083 0.317 0.783 -
Dep. var. | Walking time accessibility ratio 0.642 0.103 0.307 0.841 -
Average block size km® 0.011 0.017 0.001 0.216 2.590
R Building group km® 0.260 0.145 0.041 0.854 1.405
_;n‘:(;;_p_.r Intersection density number/km* 43.212 32.178 0.000 189.090 2215
variable Park/river dummy 0.250 0434 0.000 1.000 1.047
Railway dummy 0.139 0.347 0.000 1.000 1.405
Slope degree - 5.767 5.450 0.000 22.610 1.049
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HAXt Z2oHH APEES EET HiZnE MY I8 24

5 daEd 2t
Table 5. Correlation analysis result
= Accessibility | Accessibility | Avg. block | Building | Intersection . .
Variable (distance) (time) size group density senigiver | ey (Slope el
Accessibility x
(distance) 1.000
AFCESSIblllty 0944 *+ | 1000 **
(time)
Avg. block size | -0.194 *** | -0.198 *** | 1.000 ***
Building group | -0.261 *** | -0.251 *** | 0.420 *** | 1.000 ***
Intersect. density| 0.377 *** | 0.394 *** | -0415 ** | -0.397 *** | 1.000 ***
Park/river -0.375 *** | -0.393 *** | 0.152 ** |-0.017 -0.156 *** | 1.000 ***
Railway -0.186 *** | -0.255 *** | -0.040 0.004 -0.112 * 0.006 1.000 ***
Slope degree 0.010 0.072 -0.106 * | -0.090 0.033 -0.066 -0.107 * 1.000 ***
*** p<0.01; * p<0.05; * p<0.1

4 2|H=N CEoE, Ad=wol WAl S45 A6k H

E 62 B Aol Aol B 45 Al 240] 0] g8 nils 208 Uekdth o
StEY] FHO E|5Ql eHHo] oidEe AHEY] ROl AETS OHIE U, tiEthnl ©K], YA
Qo Alelst 22410 Zatoltt. RAZMOIM & FX] SO& Kk HAFEIAS Adlshs &
T AX0|, Rk FHO ZTAQl SHEE Kot AIQAR 2 4= rt AR, 2 729 HEFO|
Holo] HEFTM0] ROt QBS F= AOR SR Ak AIME KsHEOR oS5
LIERITE 4, BxAl0l E5 7= Aol & o] AST HRERIYCR 236 297} Brh &
od w20 89 WAE Ve ZeE UENTE  H, 4] ool wxE Yt E84E ASEY
ARE, 859 WAoo 245 A9 I Haloh=tl FIZHo] =2 Z0T SOIEICE Ui ATE A
A0 EAERE L3llojop & SHE0] =OIKM, Olo]  JIx] W4 WEiRlo] AN = FuAR Al
meh KelEYozo] Hago] ojdg 4= Qlrh o] 7)3l9} ¢Ao] =r} B=o] Iy} 24
# 6. 2= ZEn
Table 6. Regression analysis result
e Walking distance accessibility Walking time accessibility
Variable Coef. t Coef. t
Intercept 0.614 *** 39.72 0.655 *** 25.10
Hr =537 Average block size -0.016 * -1.88 -0.020 * -1.93
=2 Building group -0.074 ** -2.15 -0.077 * -1.85
WX2YE Intersection density 0.000 * 1.92 0.001 ** 2.16
S-S Park/river -0.063 *** -6.38 -0.081 *** -6.82
AT Railway -0.040 *** -3.27 -0.068 *** -4.58
HBALE Slope degree -0.001 -0.24 0.006 1.11
SEEAK| Obs. 280 280
Model F (6,273) 19.520 *** 24.260 ***
Statistics R2 0.300 0.348
*** p<0.01; ** p<0.05; * p<0.1

Journal of Korea Planning Association Vol52 No.3 2017) | 167



SR -

o[=7|

W} Hess

A=0] QARE s, WAz SESE
HARPE AsFEA0Ro] zddzE Aulshet]
Algto] Q= Ao Feldle + Atk

9 B o9 #HES0RE Aoty Fdde
AaAPle 2R SRIFICE. SHOILE sHEo] A
skae] FHO| Qe 49, HEAP) AskEdoz
Hdsl] Qlell f2ld 7Fadol =t 71, 9A
AWE ARl 85499 de, A AHsio
A0 HAFTH0] s He g 2ol 4 /U
C}. O]9k Hiszoh wEfolA, RFEE7} QA8 =

o] e 2oz UENITE FAIFCR, Ak 4
£0] 52 A9Yss HIAR FHO FTF0]
e Z0F eI

o, Aok F2d &0l tiet sl7eA 4

2 d7olkE HER =iy APl HHE
&ato] AEAl 28070 AlsFEY ez HEde
ABIInt TSt KebdY A=Y By &
BAck=tl 0] AR Opj2t HAARE
[oIgto=R HIF AEX0] B2y wEs
Ch F7H 0, Alotdy FHo HxAQl
71g HiEez AotEdel 82y & A
18 ZAVAA AAE S EESHIAL ofd
= Theat 2ol gl 4 Aok

i)

H

N
Lo o Az

Ol
-

fol

H1
[ 1)

30
O i

m do (U
ol
Q
.—\1
X

168 | "IEAE, M523 3% (2017)

A, HSR A2OHH APl HRE 0]&510] A
sfaYoR9] Had sre BAge=A Hit
ARQl ofds Higg & USe
HEAL AZ0hY APl AH= g% Hierd 9 4
=0F ¥dE Ao g8 5 s ZoT) EEt
ZBEQH APl Fhl= HAXRETE ofLfe}, s
E= AFSA o] gt olsAT] B OlsARl
tiet JHE AMSch] mizol &Ri=o] =t

A, 2 AF0lA FAlSE A28 AHE AET
21}, MESAl AekEde] B2l
oA Z|a1l 80%7HK] ThE Zle= SRIEUCE Ol=
Aol mwet "ad %0l
g+ Adss Rt mEtA dies] AlshEdel
FIRIE HEECR 2d77] HHE 018a10 H
Toe dloks 212 Aokl BEs AARITH

A, BARIeL HAA] wet S8t Aok
o] B2y a2 UE 210z LEKTE o
CIAl Zell, Aekde] o] etdo] mat Jgst

A

AClE Hdok=H 2QkE AR TOE + As
S gujeiy, o= AlskEdel FZd ol I
S & 7 Se 2o UENL o] ZiE HEC
2 g% Hded Vikde Soff AlskEde 8ad
= Mg & s 2oz HrErh

)
2
24
=
>, 11%‘I
o |
K
N
o

HE e
M e

H
i)
0
ok
| -[)«
30 N N
o or (o rE i

12 |0
2
x
rr
>
Qﬂ
i
o 12

ARTH0] L2 22
=t 585 Aoy HIIH0|
LIERSTE B 85
oF BeE R4
9] dEdElg Rigkeh= QA4EMN, RlokEd] HAH
—dyh o ES #Hol Rl Zlo® UERITL

CHA] Eall, Ay S

s
[
H
3@
|0
=
=
Hu
10
=

g
™
i
Fl
)
)
&
Hu
=)



Bzt Z2oh APHEE 8% HEuE MDY dgaol &M
7], AgET 58 g BVt ASS Bk Walkability Analysis for Evaluating Transit Stop
miRjatos 2951, Mo Ze AR DS Accessibility”, Journal of the Urban Design
R Foado] BRSOl U AL Aoz Institute of Kores, 15(4): 189-201.
0] o 51 s el © 5. BT ZRREN, 2016, “AlEA] THE-TIAITY FEq9]
%\_E](})»j\]:]' O]'C_‘ 07:"0—|O] E%K}EE O]'Oqu T E:O—OHH]E%E 7]_'3_ EH%E% 7‘;:.']{,_/\049] X]Q%ﬁ]%
SloA Sith=s EHolA AdYo] 7hssltt o9k & HOEMo] TE 0T, THEA0T, 96(3):
dall, Xokdy FHol Z¢-6k H Fvt Qe 97-111.
A Haixlo] AzAEY 7312 ME & = Paek, D. J, and Kim, J. T, 2016. “A Study on
CAVA wEo] oSt Aoz BT Lol the Characteristics of Public Transit Accessibility
o _ for Multi-Family Housing in Seoul Based on
B AWIAEOL SHol WO} DIAEQ] W4S . ,, e
T_E 1A ~ OIAT T BIATE] } = Pedestrian Network”, Korean Appraisal Review,
TESIOZN], KoY FdH 439 HEQls 26(3): 97-111.
TES & US Z10Z T|theErt 6. S5-HA, 2015, “AEAl thsns F2H9 &
P ool tist ABMIRY, THEAE), 504):
o1gEs] 69-85.
Yun, J, and Woo. M, 2015. “Empirical Study on
References

1. olA- [, 2012, “ThAl thEWSAHIAS
o] Thst eFgE Fhd 24T, S=RlelEEst
SRy, 15(1): 76-86.

Kim, A. Y., and Jun, B. W., 2012. “Environmental
Equity Analysis of the Accessibility to Public
Transportation Services in Daegu City”, Jowmnal
of the Korean Association of Geographic
Information Studies, 15(1): 76-86.
. AN - 2SS ATB], 2008, “THEWSAHIA FF

ABS A Bx BY, Te=ARIgEsEA),

112): 1-12.

Kim, J. I, Kang, S. K, and Kwon, J. H, 2008.
“The Spatial Characteristics of Transit-Poors in
Urban Areas’, Journal of the Korean Association
of Geographic Information Studies, 11(2): 1-12.

. WAJS) 2007, “wES0] ARSIA HiFlol RIXlE HEF
[LEX|2ISISIR]), 41(4): 457-467.

Noh, S. H, 2007. “Impacts of Transportation on
Social Exclusion”, The Geographical Journal of
Korea, 41(4): 457-467.

. BPEY- Rao, A, 2014. “HIEYA 7]Hte] Heligrd
24 tdisus dF8 H24 Bdg ShHoE
M2 AVAAISHSIK], 15(4): 189-201.

Park, J. I, and Rao, A, 2014. “Network-based

Journal of Korea Planning Association Vol.52 No.3 (2017)

. O L7 AT O]

. AYs o ZslE 2011 “BESt AIIE flst
Quut FHO) ARA dEd Al ger, &7l =

Spatial ~ Justice through the Analysis of
Transportation Accessibility of Seoul’, Journal of
Korea Planning Association, 50(4): 69-85.

A, 2012, ‘A
7Y RAKE HIEOR g uE g84 BA
S ARIZISSIA] ), 15(1): 75-86.

Lee, W. D, Na, Y, Park, S, Lee, B, and Joh, C.
H, 2012. “Transportation Equity Analysis Based
on the Metropolitan Household Survey’, Journal
of the Korean Urban Geographical Society,
15(1): 75-86.

EdTE.

Jung, 1. H, Lee, B. J, and Kim, H, 2011. 7he
Strategies of Equity Improvement Toward Fair
Society the  Equity
Transportation Folicy; Gyeonggi: Korea Research

Focusing  on n

Institute for Human Settlements.

. OIS, 2014, “AlEC] gV Raet thEN

E B2, BHEEAREERA), 17(2): 119-136.
Cho, D, 2014. “The Spatial Distribution of the
Single-households Elderly and Public Transport
Accessibility in Seoul”, Journal of the Korean
Urban Geographical Society;, 17(2): 119-136.

I 169



SExyE

- 0|7

10.

11

SHIS-0l5=7], 2016. “API Aol FRE &8
ot tiEusS AHIA FIORK] B4 AEAl 18 5
MRS olsde EHow", [HEAE), 516):
163-181.

Ha, J, and Lee, S, 2016. “An Analysis of
Vulnerable Areas for Public Transit Services
using API Route Guide Information: Focused
on the Mobility to Major Employment Centers
in Seoul, Korea”, Journal of Korea Planning
Association, 51(5): 163-181.

Cevero, R, Ferrell, C., Murphy, S, Goguts, N,
and Tsa, Y.-H, 2002 “Transit-oriented
Development in the United States: Experiences,
Challenges, and Prospects”, 7ransit Cooperative
Research Program Report 102 Washington, DC:
Transportation Research Board.

=

170 | T2EAE, Fs523 33 (2017)

12.

13.

14.

15.

Church, A, and Frost, M., 1999. “7ransportation
and Social Exclusion in London: Exploring
Current and Potential Indicators’, London:
London Transport Planning.

Ryan, S, and Frank, A. F, 2009. “Pedestrian
Environments and Transit Ridership”, Journal of
Public Transportation, 12(1): 39-57.
Socharoentum, M, and Karimi, H. A, 2015. “A
Comparative Analysis of Routes Generated by
Web  Mapping APIS",  Carfography  and
Geographic Information Science, 42(1): 33-43.
Wang, F., and Xu, Y., 2011. “Estimating O-D
Travel Time Matrix by Google Maps API:
Implementation, Advantages and Implications”,
Annals of GIS, 17(4): 199-209.

Date Received 2017-04-26
Date Reviewed 2017-05-22
Date Accepted 2017-05-22
Date Revised 2017-06-12
Final Received 2017-06-12



