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Analysis of Influential Factors to Public Transportation Accessibility using
Pedestrian Route Guide API 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 API 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 APL 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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Figure 2. Example of the calculation of accessibility level based on walking distance (left) and
walking time (right) (Yangjae station)
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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
UMY Yangcheonhyanggyo (#9) 78.3% | 83.4% | M55 Sinmokdong (#9) 38.3% | 43.0%
Botxfed Muakjae (#3) 78.2% | 84.1% | $tACHS Hanyang univ. (#2) 38.2% | 40.6%
& J4 Danggogae (#4) 74.1% | 784% | 3% Geumho (#3) 38.2% | 42.0%
70| Geoyeo (#5) 72.0% | 80.4% | 312ITH Hwarangdae (#6) 37.3% | 40.0%
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EMQRAX|Y Ttukseom Park (#7) 717% | 77.8% | +2C|X|ZEHX|S Guro digital complex (#2) | 36.6% | 39.9%
=H S Nokbeon (#3) 70.2% | 79.5% | 2 FAHY Geumcheon-gu office (#1) 35.9% | 38.0%
APEHS Sadang (#2, 4) 70.1% | 79.8% | =M< Susaek (Gyeongui Line) 34.2% | 32.2%
Z£=2FAS Suraksan (#7) 69.8% | 774% | LS Guil (#1) 32.8% | 30.7%
O O|LtE S Yeouinaru (#5) 69.6% | 74.3% | Or=LIE 2 Magongnaru (#9) 31.7% | 33.6%
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Figure 4. Walking accessibility level based on distance (left) and time (right) (Bangbae station)
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Figure 5. Walking accessibility level based on distance (left) and time (right) (Yongdap station)
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ghe] Zrd|A el A o] o Fule]  S¥asRe P B2V, QBT wAR UL,
Bagdol W Aow AzsE = givk Wi, ek 7, HRo 7, AAE e Ol
F999] Aol nasY g RPN FA  Salednt Wee] 75 e et P,
oA AR A ol FA] W2 Aow v AA, Bt =571 2 Askd g g 500m
Ehtom, ol FHel nagel BHsta, A ool X3 sl B5 F AdRAel sFshs
Aow Qa Ashdelon Aol RS e BHL AH F THIYT. £ AT A8
Aoz AWE S v, A e BEo| 2= nae] RS AW
Fomn Py ol stobd Row dPgsirk
43. X|sPEY 28 =1 FH E2HY A, el ek g zF AshA e v
st70| A 500m ool «1x]3] = Bl AHAHAE AL
Gtk B ol E O, dishal v, a1
1) g4 Ho| Y My I} 2L ANRAA 5 wakal, ARl 4
ARG D87 S B 51 4 2He) ek X TA st B} A
3 3ol AN SENTFRE = AT on 2 Qo @A ATk w
TEI A A S 8o, B gFa AxA L A5 Aosla gl ARt
Aot BaAIZE Zhztel] tisf) wA& ARtk e E o)l gsldnt
B 3 85 8l Az =X
Table 3. Variable description and data source
T& Category Ab=HEH Calculation method =X Source
w7z Fay |(EB2El 500m O|Ljol XjotEAoR Favksel X9 &) / SK Zaful
i dreranee | KISPES BHE 500m HHI X|2jo| HA 23R}
z== |Walking distance bl b - thi king di S
N accessibility (Area accessible to subway station within 500m walking distance) / 20y
iy Area of subway station 500m buffer APl M
Depen. | sy A|7F 24 (A7 72 O|LfOf| XSHEAOR Fovkssh XA BH) / (SK Planet
var. e (= R[sh e 8 500m HiH X|Sjo| Bix pedestrian route
accessigbilit (Area accessible to subway station within 7minutes walking time) / ~guide API
y Area of subway station 500m buffer information)
B 2237| [K[SHES 97 S00m HH X|% U 250 W@ 37|
Avg. block size |Average size of blocks in subway station 500m buffer
=
AE RSP # 500m BT X9 Lf AZ2o| U BN =S
Building group |Total area of building groups in subway station 500m buffer (Rlo_adr nlame
mazas  (NOHESSE S00m Sim AS L 47] ol Ak 5/ address
&2 |(Intersection AlSHE 9 '-pc? 500m .H'M X|%o| BH . ) electronic map)
i density Number of intersections (more than four-way) in subway station
i 500m buffer / Area of subway station 500m buffer
Indep. | 2 o).} Kot HHE 500m HE XY L S-odel ¢ ofF (HofE) camxa
var F? 'E L= Dummy variable for park/river penetration in subway station 500m ST
- |Park/river buffer HiEX| =
R
oo RISPES 17 S00m B A|% Lf BEo| BE o (GOjE) (Roac ame
REainay tI?ufrfnmy variable for railway penetration in subway station 500m background map)
uffer
AAE £F  |KBPEY v 500m BEH A% L nEo| EEEAL AA[A[SE (DEM)
Slope degree Standard deviation of altitude within subway station 500m buffer | T <
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At A2 el s AR AdEisinh

Lj\aH J__OJ o]‘ LTI_.

(R

9= 44) o4 3

2) 7|*E7;”'='A-1
3 AA= E ATellA] E85F W] V)BT
&S AL ek =
A, Aol AL oF 30% F=olA 80%7}
2] zfolg Helom, PO == 60% T8l A
o= JERs 01t 7} A&t o] 24l
2ol =4 ol 50%7HA Aol 7t
g Ues AW?‘&E}. EA, Ak TR 5
3 =

A = shel Py EEg7)= HyA o2 0.01 1k

B 4 B0 JlasAE
Table 4. Descriptive statistics for variables

]l Zlo HEptTh A, 3-9-313do] 2807 #Is}
A F 707) AehE S vE 500m A& BEs)
E 2o Yyttt ¢, Hrs Fd-shan
A& 3970 AskE o] ¥k 500m A& A=
o= JEJ ok, v Eo 2 VIFgES: Abv] v

2.5900.% AR i &

3) a2

35 Al AR Wi ko] ek
A AYE deit 8 A ve 2 3l
A, BAE S AR veA] SEves 35
A A ek B feleh s Bl
o FAM e R, Bt 2547, dew, T,
AR o] R, wAtR s e ddE
Hoiek A, SHUGE 3t JIS Auiny,
wxtEdEE Gyt B0 R AEwdt 52 4

LR I L D
WS AR, 9 A A5 RYAE]

== e B2 | B2EN | 259 | ARE |
Category Unit Mean Std.dev Min. Max.

Z2w2 | Walking distance accessibility ratio 0.593 0.083 0317 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
Building group km* 0.260 0.145 0.041 0.854 1405
%Eif Intersection density number/ir | 43212 | 32178 0000 | 189090 | 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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HAX Z2oM APFYEE 8% HiEuE MY I8¢ 24

H 5 ATEN 21}
Table 5. Correlation analysis result
H Accessibility | Accessibility | Avg. block | Building |Intersection . .
Variable (distance) (time) size group density Park/river | - Railway - |Slope level
Accessibility "
(distance) 1000
A§ce55|b|||ty 0944 *** | 1000 **
(time)
Avg. block size | -0.194 *** |-0.198 *** | 1000 ***
Building group | -0.261 *** | -0.251 *** | 0.420 *** | 1.000 ***
Intersect. density| 0.377 *** | 0.394 *** | -0.415 ** | -0.397 *** | 1.000 ***
Park/river -0.375 *** | -0.393 *** | (0152 ** |-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) 3|HEM Ueom, AEte] Wae] S5 Ashdd A

F 68 F AellM b A et Al Al o) 9 A E AoR Yehg) ti
S el ZElHQl 40 AWdE AR R PEFE ol E x|, tietul ¢, 9A}
913l Alddeh ]| Aifoltk BA AT B A% To AskHe] RS AFEhs ©
T 0], A T SRl 2 Ast Aleaw B ik A, 2 R HdEto)
4olo) wPPTAY] FolE L T AR H8 g AGNAE ALz olF5] 9
UeRgTh 94, BEA BE A7 ASAY H 8 e apR oo $ajshs 49t Wk o
e S0 WAE T ACR YEbtE ) 44 o)) wAlR W) BE4E Xehd
AR, BEe) WAe] F52 A F nash=dl g2l £ Aoz HINT %A A 4
9lo] A2E Sajslolok & sHgo] Fobdu, ool s}x W walAe] ARAE, = Hue A
el st o o] magTe] ol & AUtk o 789 Anale] Hr) BEe| T7]7} 2=,
# 6. 2|42
Table 6. Regression analysis result

H= Walking distance accessibility Walking time accessibility
Variable Coef. t Coef. t
Intercept 0.614 *** 39.72 0.655 *** 25.10
"o 2237| Average block size -0.016 * -1.88 -0.020 * -1.93
A== Building group -0.074 ** -2.15 -0.077 * -1.85
WAIZ YT Intersection density 0.000 * 192 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
HALE Slope degree -0.001 -0.24 0.006 111
E%%Z‘“Xl 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
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