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Using Transportation Card Data to Analyze City Bus Use in the
Ulsan Metropolitan City Area

ABSTRACT

This study collected and analyzed transportation card data in order to better understand the operation and usage of city buses in
Ulsan Metropolitan City in Korea. The analysis used quantitative and qualitative indicators according to the characteristics of the
data, and also the categories were classified as general status, operational status, and satisfaction. The existing city bus survey
method has limitations in terms of survey scale and in the survey process itself, which incurs various types of errors as well as
requiring a lot of time and money to conduct. In particular, the bus means indicators calculated using transportation card data were
analyzed to compensate for the shortcomings of the existing operational status survey methods that rely entirely on site surveys.
The city bus index calculated by using the transportation card data involves quantitative operation status data related to the user,
and this results in the advantage of being able to conduct a complete survey without any data loss in the data collection process. We
took the transportation card data from the entire city bus network of Ulsan Metropolitan City on Wednesday April 3, 2019. The
data included information about passenger numbers/types, bus types, bus stops, branches, bus operators, transfer information, and
so on. From the data analysis, it was found that a total of 234,477 people used the city bus on the one day, of whom 88.6% were
adults and 11.4% were students. In addition, the stop with the most passengers boarding and alighting was Industrial Tower (10,861
people), A total of 20,909 passengers got on and off during the peak evening period of 5 PM to 7 PM, and 13,903 passengers got
on and off the No. 401 bus route. In addition, the top 26 routes in terms of the highest number of passengers occupied 50% of the
total passengers, and the top five bus companies carried more than 70% of passengers, while 62.46% of the total routes carried less
than 500 passengers per day. Overall, it can be said that this study has great significance in that it confirmed the possibility of
replacing the existing survey method by analyzing city bus use by using transportation card data for Ulsan Metropolitan City.
However, due to limitations in the collection of available data, analysis was performed only on one matched data, attempts to
analyze time series data were not made, and the scope of analysis was limited because of not considering a methodology for
efficiently analyzing large amounts of real-time data.
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Table 1. Classification of Public Transportation Facilities

Policy Facility

K . . . Main Items
Classification | Classification

- Subway, light rail, and tram

Subwa; .
Y construction

Facility and Bus - Bus lane, public garage,
supply bus information system

Transfer |- Transfer Center
Other - Transportation card
Subway : ImproYement of rapid and slow
operation
Operation and Bus - Variable bus lanes, inter - branch
service system introduction, semi-public
Transfer |- Provision of transfer information

Other - Fee system

From Establishment of Basic Public Transportation, Ministry of Construction
& Transportation(2006)
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Table 4. Percentage of Passengers by Bus Type
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Table 6. Number of Passengers by Time

Timetable |Regular| Direct | Branch | Town Total Composition
Period Bus Bus |Line Bus| Bus Ratio
midnightto| 5| 10 | — | — | 117 | 004
1 o’clock
04~ 05 8 38 - - | 46 0.02
o’clock
05~06 2,552 168 8 - 2,728 0.94
o’clock
0,6 ~07 6,961 554 330 132 | 7,977 2.74
o’clock

Table 7. Number of Transit Passengers

Division Adult Student Child Total
Number of | 005 | 24540 | 2357 | 236122
Regular passes
Bus iti
Composition | gg ¢ 10.4 1.0 100.0
ratio (%)
Number of
Direct | e | 13151 | 1077 35 14,263
Bus/ C —
Limousine| “OMPosItion g 7.6 02 100.0
ratio (%)
Branch | umberof | o506 | 3077 644 | 28,947
’ passes
Line C "
Bus | -OMPOSIION| - gg ) 10.6 22 100.0
ratio (%)
Numberof | ) 995 | 1 488 277 12,758
passes
Town Bus C —
omposition
\ 86.2 1.7 22 100.0
ratio (%)
Total 258,595 | 30,182 | 3313 | 292,090

Table 5. Number of Passengers per Stop

Division | >1,000 |1,000-500| 500-100 <100 Total

Division No 1 time| . 2 . 3 . 4 Total
transfer times | times | times
Users
2

(Transfer 228,984 (38,708| 2,188 | 106 4 ( 46192)90960)
passengers) ’
Composition

ratio (%)

84.8 | 143 | 0.8 0.0 | 0.0 100.0
compared to all

users

Composition

ratio (%) 1.5 4.1 14.5 79.8 100

Composition
ratio (%)
compared to - 944 | 53 0.3 0.0 100.0
transit
passengers
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Table 8. Number of Transit Passengers

>1,000 | 1,000-50 | 500-300 | 300-200 | 200-100
Division R . . . .
times 0 times times times times
Number of | ¢ 16 27 16 26
routes
Composition
. 1.98 5.8 8.91 5.8 8.58
ratio (%)
Division 1(.)0_50 5.0_1 No Total
times times transfer
Number of | 154 26 303
routes
Composition |, 5 | 5563 | gsg 100.00
ratio (%)

Table 9. Number of Transit Passengers

Number of
users > 5,000 |5,000-4,000 | 4,000-3,000 | 3,000-2,000
(people)
Number of 10 3 10 ”
routes
Composition
ratio (%) 332 1.00 3.32 7.31
Number of | 5 5551000 | 1,000-500 | 201"
users more
Number of 34 34 188 301
routes
Composition
: 11.30 11.30 62.46 100.00
ratio (%)
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Table 10. Key Statistics from Transportation Card Use Analysis

234,477 people (adults 88.6%; students 10.4%)

Users in 1 D .
sers m 1 LUay -Transit passengers: 44.210

1st place regular bus; 2nd branch line bus; 3rd

Bus Type direct bus / limousine; 4th downtown bus

1st Industrial Tower, 2nd Intercity Express
Terminal, 3rd University of Ulsan

-1st 401 times; 2nd No. 127; 3rd No. 106
17:00-19:00 hours, 20,909 people

1st place Hansung Transportation Company;
2nd Ulsan Passengers Company; 3rd Namsung
Passengers Company

Point
Order with

the most Route
passengers Slot

Transport
Company
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