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A Study on Improving Minimum Level of Service for Public Transportation Using
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ABSTRACT

User-centered public transportation services such as DRT, Autonomous Transit etc. have been
provied but current minimum level of service for public transportation has been evaluated by the
operator because there is no data on user’s accessibility to use public transportation. This study was
performed GRID analysis using altteul transport card data including user’s accessibility to use public
transportation. The analysis result showed that user’s accessibility to use public transportation was
different within a same dong area. We proposed improving minimum level of service for public
transportation considered by the user. The result of applying the proposed method showed that many
area was changed to unsatisfied area for minimum level of service for public transportation

Key words : Public Transportation, Minimum Level of Service, User, Accessibility, Altteul Transport
Card Data
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YEFRE A2 £F 2AE THEREY $4 2 08570 B3 WE, Alexd Az o
FELERAA AR IS LT F2AS) 24 WS F AT, A & AFRE Al
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o 992 HFLE H2YE Bk 2Aolth BFRE Ao SEANY hFRE A B
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<Table 1> The Evaluation Item of Minimum Level of Service for Public Transportation

B :
valuation Evaluation Area Analysis Criteria
Item
+ The Road Length included in the 400m Range at the Bus
Residential, Commercial, Industrial area Stop.
among Urban areas. + The Road Length included in the 800m Range at the
Spatial Subway Station.
Accessibility - The Road Length included in the 800m Range at the Bus
Other area Stop.
(Green area among Urban areas, Non-urban areas) | - The Road Length included in the 800m Range at the
Subway Station.
- (Low Density) Population density is 1
(Low Density) Popu a21on cnsity 18 fess) Runs 1 times per hour. (Once every 60 minutes.)
than 200 persons/km
Dong- | * (Medium Density) Population density i . .
ong (Medium Density) OPHZHOH sty s Runs 1.33 times per hour. (Once every 45 minutes.)
Area 200 ~ 8,350 persons/km
T 1 - (High Density) Population density i . .
empo@. (High Density) Popula 0;1 ensity s more |- Runs 6 times per hour. (Once every 10 minutes.)
Accessibility than 8,350 persons/km
+ (Low Density) Population density is 1
(Low Density) Pop a20 sy 1811 Runs 4 times per day.
Ri- than 110 persons/km
Area | - (High Density) Population density is more ,
R * Runs 9 times per day.
than 110 persons/km

TN AL B4 (Y9 AA =204 O] tiFnFAAMA{TE 2 XE9) 71E 94
e B2 "9] HI&(%)E B7tst, £4 7|&L &5 AYFHES] A9 9 o] & #3 |
AT A1) FRd wet EAASFGFAAS A 1 9 A9z FRAN. 7E A
v]=9] ‘Transportation Research Board(2013)’3} @=12] ‘Vale of Glamorgan Council(2005)°, *J7}229] ‘Land
Transport Guru(2023)’, = FTATHE ‘WFH RS 98 H oA vlx 7|2 AR SAATHE 472013y
o AFE skl AATA S H(MOLIT, 2022), =AA Y-S M2 FA 7]F 400m, ALY 71F 800m
£ 71 A= 3, 1 9 A HAAFA, AskE E’_l:r 800m=E 7|EAE = At &3t Ak
AN HEPL B4 A9 dA A7 7 oyl 23335 U 7SS wEshe AR ¥E%)=E Bt
s, &3l Hrt 7|22 AARFA SFAEE AlE ‘ﬁL’—‘J’, 0] =-2] “Transportation Research Board(2013)’
W HE g AFE Faste] dF Bro wat JATS AR 1~63], HARE 49 4~93E 2835t
SITHMOLIT, 2022).
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<Table 2> Minimum Level of Service for Public Transportation in Overseas

B -
valuation Nation Service Index Analysis Criteria
Item
. - Ratio of the number of households within a certain range of bus stops
K Station Range (Urban areas: 350m, Rural arcas: 800m)
Spatial | poon Station Interval | - 300~500m (Parts of Fukuoka-ken)
Accessibility —— - — - - -
Singapore Station Range - Bus stops within a radius of 400m if demand exists
USA Service Coverage | - Bus stops 400m, Busway-Rail stations : 800m
- Very frequent service, no need for passengers to consult schedules
<5min | - Feasible for bus or rail service in very high-density corridors, and where
routes converge to serve a major activity center
+ Frequent service, no need for passengers to consult schedules
5-10min | - Feasible on high-density corridors with bus or rail-service, and where routes
converge to serve a major activity center
- Relatively frequent service, but passengers will usually check scheduled arrival
11-15 min times to minimize their waiting time at the stop or station
- Feasible in higher-density corridors, routes with strong anchors on both ends,
and park-and-ride based peak-period commuter bus service
AI:;ZS;’;?; USA I’;egiie 1630 miy | Passengers will check scheduled arival times to minimize their waiting time
¥ ¥ - Feasible in moderate-density corridors
. | * Non-clockface headways require passengers to check scheduled arrival times
31-59 min B . .
- Feasible in low-to-moderate density corridors
* Provides a minimal service level to meet basic travel needs
60 min - Potentially feasible at densities as low as 4 dwelling units/net acre, depending
on ability to subsidize service
+ Undesirable for urban transit service due to typical long waits for return trips
60 min and when a bus is missed
+ May wish to consider some form of demand-responsive transit to provide
service that better meets passengers’ travel needs
HFHo® dFuF HoiMH 2 £ I 29 AR H28S e Bsto 80% o3 W

A5 g FE AY, 60-80%= HLAY, 60% Pl AR Qo z HA ATt 20218 2AF A3} 1A
T A9 g1 Y 643%, AL A 17.7%, ALAS 18.0%2 EAFHNeH, HAY AL FH Y
50.5%, HF AY 22.0%, ARG 275%Z B4 = Ah

T FRE H2ANs £E B Aske ¥ARA Ao} £839Y BESY 59 2A Fo
2 AgH7] G8) AP Hase Auls $EE FuslgeA Bk FE40) Qlof o §A7h A7
e AT AT 2 AL B A2t ofd JRAdY T3 JEY BFLF SYYES FoE
She FEA B WS AW glov, WASE GAR JolF BA /1FL AgHT Aok £ A
o W hFLE A2 A ANl ASNE AP WA Age) BY A HAuAGOR w5
F e 5 AY ) Bk S0l shtel Y sz AARE A0 Jor, Boel B8FE =2 4
27b KIDBIA AZsHe 242 ol de] =25 B30 nel o A= 2 B2} 244 A9)
Atk Aol ek

olgd 4 7IEo® A AWAADA NS Adete s HeuF HaMvz £ B4 A3t
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<Fig. 1> Access Time and Distance for using Public Transportation based Altteul Transport Card Data
(Gojan-dong, Ansan)
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<Table 3> Altteul Transport Card System Collection Data

Division Collection Data Division Collection Data
- The Starting Coordinate - The Starting Time

Location | - The Boarding Bus Stop(station) Coordinate Time + The Boarding Bus(Subway) Time
- The Getting off Bus Stop(station) Coordinate - The Getting off Bus Stop(station) Time
+ The Arrival Coordinate * The Arrival Time

B dFoAE 20219 1458 FEE ELFTIE HOlHE HEAEZ
Ae) thEas A Azt R Ae] B4 FRIATE 4714 A AL
aol2 AoJatgon, A Ae A YTuETIE A2H9 ntde 3]
TYA BN Ao S-AAH FHE b AAAN 14T grow AAAn

AR Aol A Ao} o] &
2053 A247} 5817 A7

AFE AT oA AR

gl

<Table 4> The Number of Using Altteul Transport Card data in Metropolitan Area

Local Government # of Data Local Government # of Data Local Government # of Data
Seoul 4,574,626 Incheon 905,102 Gyeonggi 3,224,500
Sum 8,704,228
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<Table 5> Access Time of Dong and Ri Area based Altteul Transport Card Data

Access Time (min) Access Distance (m)
Area Division
Satisfied | Vulnerable Blind Total Satisfied | Vulnerable Blind Total
# of Area 1,441 244 188 1,873 1,441 244 188 1,873
# of Data 7,704,030 | 688,774 116,817 | 8,509,621 | 7,704,030 | 688,774 116,817 | 8,509,621
Dong Average 9.49 9.95 1091 9.55 271.66 293.35 348.39 27447
SD 8.03 8.17 8.34 8.05 266.77 274.58 27292 267.70
Ccv 0.85 0.82 0.76 0.84 0.98 0.94 0.78 0.98
# of Area 809 321 151 1,281 809 321 151 1,281
# of Data 150,290 32,970 4,727 187,987 150,290 32,970 4,727 187,987
Ri Average 10.82 11.63 11.70 10.98 301.68 345.93 389.77 311.65
SD 8.56 8.75 9.91 8.63 292.71 348.78 462.88 309.29
Ccv 0.79 0.75 0.85 0.79 0.97 1.01 1.19 0.99

3 EEHUAE BT YroA AEste HEATE Tl tsus HaMuls Fr, Fof, A A
o] FAR WAE gt on, HEAsrt S45 g8 AQd ve] WAt ag= AL grdt. F
Aol A AT ARE 5L Aol tidk HEAsrE E Aol wsl ek, A Aqom s AA YE
U=t ol dsusAE@ERE 5) 2 A8lsE WSy fEd o] 8yt g Al & ¢ 3l
Uehd 1o AlgdEY. B 2] A9 F A3 g2A H o, A A9er deE HEAsvE 27 b
Ehet ol Al 2 wjasle 5 5 A9 dAz Qs BT Ao dddn.

4c0m-~

" <Dong-Area>
[ ~200m
4 47 [ 2cc.200m
‘ | b el I sco-s00m
, .

<Li-Area>
~200m
20C--300m

Access Time Access Distance

<Fig. 2> Access Time and Distance on Metropolitan Area
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<Table 6> The result of Minimum Level of Service for Public Transportation by GRID Analysis

Access Time (min) Access Distance (m)
Area Satisfied Non-satisfied Total Satisfied Non-satisfied Total
# of GRID 5,538 5,149 10,687 5,538 5,149 10,687
Average 7.73 12.12 9.47 198.39 379.84 270.31
SD 7.00 8.59 7.96 209.66 291.82 261.08
Ccv 0.91 0.71 0.84 1.06 0.77 0.97

[o
N

GRID 7|&¢] tH FTIE HaAH 2 FE 7ES BT IUE Y9 AR HEA 71E0] 108S TE
o7 g1 oRE At on, oo wE GRID 7|8t WA F/EY H H A 2 Aele <Table 6>
2o % 106877H GRID Z 51.8%%] 5,53871¢] GRID7} &E AHo 2 UEIRLOH, o]E GRIDY B A
/\17&% 7738, H AT A= 198.39m=E B4 E dHA w8 R X d o2 el 51497] GRIDS] HH A
AZFe 12128, Bt A AgE 379.84mE FR A Ho| Hla) A Jebtth "EAG GA <Table 5>01 A
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N Satis fied grid
SR = USAHISTICAGTIL | ettt r e ee et rn e e e rrna e neneen (1)
NArLLgrid
A71M, SR = A9 U] HAMu]2 FF 3 H 1) E(Satisfied Ratio)

nSa,tisf’iedgrid = X]Q LH jﬂik]ﬂ]i ‘/':% :é:‘]—i GRID _/":’ nALLgrid = X]Q LH ;‘ﬂiﬂ GRID —)’:

<Table 7> Comparison Existing Method and Improving Method

Minimum LOS Existing Method Improving Method Difference
of Public Transportation | # of Dong Ratio(%) # of Dong Ratio(%) # of Dong Ratio(%)
Satisfied 375 87.21 220 51.16 -155 -36.05
Non-satisfied 55 12.79 210 48.84 +155 +36.05
Sum 430 100.00 430 100.00

F7H o2 71E T HLAH 2 FE2 FU FR Aol on), i Bt A8 A dFAF

HaAH 2 FE 4 AL old F AHE R GIS 248 Fds) , 7L A= <Fig. 3>
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<Fig. 3> The Change Case of Applying Improving Method
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