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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 -
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Ha, Jaehyun - Lee, Sugie

Abstract

This study examines the vulnerable areas of public transit services focusing on the mobility
to major employment centers in Seoul, Korea. To account for real traffic conditions of peak
hours and congestion, we used the route guide information provided by Google Map
Direction API and SK Planet T-map APL We have identified the vulnerable areas of public
transit services in terms of transportation mobility, travel demand, and household income
level. We used demographic and socioeconomic information to identify vulnerable areas for
public transit services where average income level is low and the travel demand to major
employment centers are high. The contribution of this research is as follows. First, we
provided new methods to identify vulnerable areas of public transit services based on
real-world traffic conditions using a route guide information system such as Google Map
Direction API and SK T-map APL Second, we have specifically identified both the most
vulnerable areas and potentially vulnerable areas of public transit services based on residents’
income and transportation mobility. Third, this study discussed the efficiency and equity of
public transit services in the context of transportation planning. This study should contribute
to transportation planning to achieve the higher mobility of low-income communities to
major employment centers in Seoul, Korea.
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Table 1. Main factors for an analysis of transportation equity

T 2 94
Category Related factors
DEH| WEMH|A 0|80 HE A X|EHELE HFUE 25 RFH, AZEFY &
Transportation TAlZelH, S8, A S
cost Financial expenses for using transportation service (including public transit fare,
vehicle ownership and operating expenses, road tolls, parking fees, etc.)
Nz SR ZBOIM KSR, SEMH 5 DELES0| AlM EXp U HHFUM0| HRLE
HIE | o eIt B M3 S
Qs Vehicle taxes and government fees, and fuel taxes
cost | A2 SUAIZ, B 2RAIZL BIAIZ, AL AT, BISE S
factors Time cost Travel time, transfer time, access time, average speed, etc.
S8 HOE | s s o s A7 S
= s g4, 2 2] B8 A2 5
convenience No. of transfer, transfer distance, transfer time, etc.
MR HE |CO, W 9% 2F, BTOR OIst Azt &4, READ S
Social cost CO; and pollution, time loss caused by congestion, traffic accident, etc.
%} HSus 23+t #Het v82l+s, ZRWE FA4t X 225 S
I_'n_vestment Ratio of cost return (related with public transit operating revenue), government
investment and subsidies, etc.
HEuUs =M & 2Ws4 HIOIE H2E, D422 1C QEY, Holg 8 HEY
24 S T8 UEusAe 2L R HE &
Accessibility No. of public transit route, frequency of public transit service, accessibility to major
markets, proximity to highway 1.C, accessibility to main public transit facilities, etc.
mol | oz SHLE, XHE, 608 =22 XF 2t S| Of A2 HIE §
ax Mcjzl‘)iit Travel speed, delay rate, distance that can be accessed within 60-minute, ratio of
y actual travel distance and air line distance between two points, etc.
Benefit | olmigy cE U XH7 O|8XISL| HLST, HRLE s S
factors | yternal effects | Health promotion of walking or biking people, community activation, etc.
MH|A = HY W 0|8 75t WEH 4 QY A, Ed, Hiktd s
Servic_e Eujlit No. of travel modes available in an area, traffic safety, punctuality, comfort, transit
Y allocation interval, etc.
sxx oy | BO7IEI-AZH S 18 ©3Y U Jot meie 1gYIslel Wl HE § Fe
= o =
S REAL YRl 2 RTINS S
moacts Access to employment (related with economic opportunities), impacts on property
P values effected by main transport facilities, etc.

Source: Extracted from Jung

et al. (2011, p.9).
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Table 2. Types of social exclusion in transportation and the relevance with this research

T Hixel HEf X =2 Che AT = AFeto| Y
Category Type of social exclusion and groups Relevance with this research
e DZIMO| NBl EL BEXH3 NEA|IMEZ 0
S n e e SR U neEumIN et B Rl AT
X2 HiH el mop T ZARE0] 0|5 HHOIM K 20| A=A
AIX|9f Z£0) pyiE
. Inaccessibility caused by spatial isolation == . - .
Geographical P . . . Examine the inaccessibility of residents
. or inefficient transit facilities (Residents in - .
exclusion who live in long-distant urban areas from

area)

rural area, peripheral area, or small urban

the major employment centers

FAHR|et SYdES 2T Al

Pl

AEE=Z2H HiF | H2|Z AT 2 Mt

Exclusion from
facilities

area and daily-living facilities

o oo
Groups with no automobiles

nx
N
|0

Lack of accessibility between residential

A7t SEBAS 012 + gl ME

oH
N
2

4~50| Lo} X718 018 4 g AT
of ®|Z7t Ha|7t A HoZ =7, ofof Cf
off MBI e

Examine the relationship between the spa-
tial distributions of low income group and
job locations

[t

O|s M3 HISF A= ZiA
%‘Xﬂﬁ HHX‘" - HiL .”_|I = T+

Economic

. and temporal costs
exclusion

Has, 71z od 224

O|zargo| 2dsts STAILH HE=2=2

Lack of accessibility caused by trans-
portation costs in terms of both monetary

Low income, married-female labors

HEnss 8¢ 01590 ot E2 H
2 Fidl= VI oEY 510 §f
XS oSty tEns dHEY e @
o AME MS

Identify urban areas depending on
high-cost automobiles with lower mobility

with public transportation systems

=2
=)
[
=

Source: Extracted from Noh (2007, p. 462)
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F= gy SERES BEA|TFH

Method for route search Shortest-path constraint

Optimum-route constraint

SERTEIETRE
API usage limits per day

2,500 request per day per ip

500,000 request per day (custom)

APl ™Al 8oz 24
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Table 4. Descriptive statistics for travel time and distance to employment centers from admin. dong

B~ M Variable description o gt —— -
ok ESESA Z|cHgk BEH
%.7‘_17(! aS = Mean Min. Max. Std.dev
Destination Mode Category
City center Transit Travel time 40.2 6.3 68.9 118
(Euljiro 1-ga STN) Travel distance 12293.8 12116 23583.7 53589
lat: 37.566056 Vehid Travel time 349 55 63.5 134
. ehicle
long: 126.982662 Travel distance 11400.7 11743 251533 4830.8
Gangnam Transit Travel .tlme 474 10.6 85.2 16.1
(Gangnam STN) Travel distance 155614 1556.3 34198.6 6381.8
lat: 37.497942 Vehic] Travel time 443 7.5 75.1 16.2
. ehicle
long: 127.027621 Travel distance 13882.3 1743.2 29859.9 5717.8
Yeongdeungpo Transit Travel .tlme 40.2 9.5 76.7 146
(Yeouido STN) Travel distance 142579 1451.7 31975.8 7348.7
lat: 37.521724 Vehic] Travel time 326 6.0 61.5 125
. ehicle
long: 126.924271 Travel distance 15024.4 1724.2 35062.6 8292.2
Transit Travel time (Pt) 426 223 76.1 11.2
ransi
Average travel Travel distance (Pd) 14037.7 6590.5 26780.3 4449.7
characteristics to 3 Travel G e 373 67 67 18
emp. centers Vehicle ravel time (Ct) . . X .
Travel distance (Cd) 13435.8 6050.1 27763 4935.8

* Units for travel time and distance is ‘minute’ and ‘meter’, respectively.
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Table 5. Descriptive statistics of variables to analyze vulnerable areas for transit services

Hae 43 RCade ESE A ZSigt | BEEA

Variable description Mean Min. Max. Std.dev
Ens SHAZHPY - XAkt SHAIZHCY (&)
Transit travel time (Pt) - Vehicle travel time (Ct) >3 100 212 >9
HEns S8AZ|(P) - K=kt SHAH2|(Cd) (M) )
Transit travel distance (Pd) - Vehicle travel distance (Cd) (m) 601.9 47817 47913 12455
HESH HAMAIT(25~49M) H|E (%)
ococo =2 T o
Ratio of prime age (25-49) worker for administrative dong 414 300 613 37
UHEH AS(FEJIZ) 23 (KHY/m?
coo = S f—!) T (H&/m?) . . 5415.6 0.0 16147.2 2251.6
Average income (housing price) for administrative dong
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Table 6. Priority area

types for the improvement in public transit services

XS 2% | AUBN | UBEE | gmen
Y | G o1 | odpEg | MEA E | (SST Q¥ 4% 3 oY YWS
T2 |Income level| Ratio of | Vulnerability a dr'nin Interpretations and case dong areas
Type (housing prime age of transit don ‘ for each type
price) worker service 9
1 | 1~2 decile | 9~10 decile | 9~10 decile 1 * Areas where improvements on public transit
service are urgent due to low levels of public
2 3 decile 8 decile 8 decile 4 transit service, low income levels, and high
A demand for commuting to major employment
3 4 decile 7 decile 7 decile 9 centers.
] _ _ *28 administrative dongs including Thwa,
4 | 5 decile 6 decile 6 decile 14 Jangchung, Seongsan-1, Nakseongdae.
1 | 1~2 decile 9~10 decile 8 * Areas where public transit services are low,
while both the income level and demand for
2 | 3 decile 8 decile 8 commuting to major employment centers are
B ] 1~5 decile ] low.
3 4 decile 7 decile 8 * 38 administrative dongs including Changsin, Pil,
Jeongneung, Insu, Chang-3, Eungam, Hongeun,
4 5 decile 6 decile 14 Bukgajwa.
1 9~10 decile | 9~10 decile 8 * Areas where public transit services are low,
— while both the income level and demand for
2 8 decile 8 decile 22 commuting to major employment centers are
C [ 6~10 decile ' _ high.
3 7 decile 7 decile 23 +80 administrative dongs including Sinchon,
| Sadang-4,5, Seocho-1, Bangbae-1, Daechi,
4 6 decile 6 decile 27 Yeoksam-1,2.
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