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ABSTRACT: Recent data development has made it possible to analyze each individual’s daily commuting by using transportation card
transaction. This research utilizes about 1 million observations from the subway line no.7 of Seoul metropolitan transportation data. By
using such a massive dataset, the authors try to identify daily travel behavior of morning commute and its possible relationship between
subway usage and socio-economic factors. There are 4 main types of users and their travel behavior, and top 15 stations with the most
users for arrival and departure are selected. Accordingly, 15 stations have distinctive characteristics including population density and the
number of businesses around stations. To identify this fact, the 4 most populated stations are selected and their socio-economic factors are
examined. According to the analysis, the most departure stations are generally surrounded by hihgly populated residential areas, whereas

the most arrival stations are stood within the job concentrated districts.

KEYWORDS: Subway User Analysis, Travel Behavior, Seoul Metroline, Spatial Big Data
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Process
Trend analysis
Setting and using criteria for
data analysis
Analysis of current status for
commuting analysis
status for commuting analysis

Analysis of the socio-economic

Analysis Method
Research-related literature
survey and analysis
Public transportation data
provided by KRR, Excel
[Microsoft Office)

Public transportation data
provided by KRRI, ArcGIS (Esri)
Statistics Portal and Public
Service Portal

Category
Web-based
Data-based
Data-based
Web-based

Table 1. Research methods and process
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Table 2. Study on the Transportation Card Data Utilization

Researcher Subject Contents Researchers
- Proposal of Optimization
Lim. Park Algorithm based on a
Kim' Eom' Estimating Trip Dual-Farming Gravity The Korea
Lee " | Distribution Modelby | Model Transport
(2012) Using Transit Card Data | - Analysis of Bus and Institute
Subway Traffic in the
Sub-Han River Area
Time-distance - Calculation of Time
Accessibility Distance Accessibility of | Journal of the
Park, Lee | Computation of Seoul | Seoul Bus System Association
(2015) Bus System based on | - Spatial Structure of Korean
the T-card Transaction | Analysis of Seoul Bus Geographers
Big Databases System
- Establishment
of a mixed public
. - .| transportation operation Korea
Min, Kim, | The Efficiency of Public .
) plan Railroad
Lee, Kwak | Transport Operation - Analysis of public Research
(2015) | Using Smart Card Data ysisorp . ;
transportation operation Institute
based on transportation
card data
- Proposal of methodology
for building integrated
Rail-Bus Integrated public transport network
Shin Transit Network Using | - Establishment of The Seoul
(2015) Public Transportation | Transfer Link for Transit Institute
Card Data Behavior of Public
Transportation Lines by
Transfer Range
- Study on the Estimation
Estimating Station of Road Transfer Usmg
. the Traffic Card Data in
Transfer Trips of Seoul . .
. the Capital Region Korean
Lee Metropolitan Urban - . L
. . .| - Proposal of Historical | Society of Civil
(2018)  |Railway Stations - Using S ;
. Reverse Estimation Engineers
Transportation Card .
Data - Method Using
Transportation Card
Data
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Table 5. Commute Time at 15 Departure Stations 2 EHE TSt nESTHOR SR F Al &F 202 0[Lie
— —_ Hal7h R8 SIS moty 4 Ik B, HA Y XI5
Depature = S == o=
St';tion Min. Max. Avg. Min. Max. Avg. B5S Sl Scots e AEXIY 8% Kok B0 AR5
Time | Time | Time | Time | Time | Time = Azt CiZ0f iAol S 9ish Q% AlZE Hx| o
1. Gwangmyeong 10 Thrs 46 17 Thrs 52 o i o= -
sageori mins | 59mins | mins mins | 55mins | mins == Ife o QUL 0l &= KlotE FAL AIE Al HALZ 2|
2. Cheolsan J Thrs 47 13 Thrs 5% T2d & F2 eHo CiYstet 22 Mk €82 = UAS A
’ mins | 57mins | mins mins | 59mins | mins
H n | s | © 2 | ihrs | 58 olck.
-agye mins | 59mins | mins mins | 56mins | mins
" 1hi 42 22 1h 51 . .
hMyeonmok || o0 L e | ins | 47mins | min Table 6. The Number of Users within 3km Radius of 15
5. Sindaebang 10 Thrs 37 14 Thrs 47 Departure Stations
samgeori mins | 58mins | mins mins | 45mins | mins
Type B Type D
6. Junggye 13 Thrs 50 26 Thrs 59 S
’ mins | 59mins | mins mins | 43mins | mins
e - P - Station | A.Total | ®: %" /A Ratio| A. Total | 2. U%€"S B/ Ratio
! rs rs Users (%) | Users (%)
7. 5agajeong mins | 56mins | mins mins | 59mins | mins 3km ° 3km °
8. Madeul 10 Thrs 48 16 Thrs 54 1. Gwangmyeong 2598 1900 3% 469 375 80%
: mins 57mins mins mins 5Tmins mins sageori ' '
10 Thrs 47 22 Thrs 57
9. Sangbong mins | 58mins | mins mins | 56mins | mins 2.Cheolsan 578 510 88% 3,014 2,546 84%
10. Bupyong-gu 10 Thrs 1hrs 19 Thrs Thrs
Office mins | 59mins mins | 57mins | 8mins 3. Hagye 1,279 1,243 9% 334 325 97%
11.Onsu 6 Thrs Lh- 12 1hrs 52
. mins | 59mins mins mins | 49mins mins 4. Myeonmok 1,636 1,628 99% 375 375 100%
12. Gunia 12 Thrs 39 22 Thrs 49 5. Sindach
-uny mins | 49mins | mins mins | 54mins | mins - s;r;na:o?ing 1,050 1,000 95% 180 177 989%
13. Jangseung 10 Thrs 33 21 Thrs 47 g
baegi mins | 43mins | mins mins | 35mins | mins 6. Junggye 774 754 97% 186 181 97%
) 8 Thrs 51 16 Thrs 59
14. Chunui mins | 57mins mins mins | 44mins mins
7. Sagajeong 898 794 88% 225 193 86%
9 Thrs 33 19 Thrs 51
15. Cheongdam : ) . . . .
mins | 39mins | mins mins | 42mins | mins
8. Madeul 502 499 99% 163 162 99%

Type B: (Bus-Sub-Sub)  Type D: (Bus-Sub-Sub-Bus)

HiRFAIZE S2 T2dSh 8t 3km He| (208 O|LH)E M50

TIA| ol ChH|SH B L A O8] HIES HTE X} 5t

Figure 2. Status of bus stops by users
at 15 departure stations

Table 601 A 20I% TH2F 80% Ol AFSAZE & =4 gy

3km O[LHollM HZsh=s e mefe 4~ AU 0]

9. Sangbong 1,896 1,485 78% 384 323 57%

10-Bupyong-gu | yegs | gg0 | 49% | 314 179 | 57%

Office
11. Onsu 2,546 2,19 86% Lbb 392 88%
12.Gunja 310 249 80% 85 79 93%

13. Jangseung

) 454 440 97% 73 73 100%

baegi
14. Chunui 669 657 98% 125 123 98%
15. Cheongdam 232 194 98% 46 39 85%

Data Source: 2018. KRRI
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Table 7. Commute Time at 15 Arrival Stations

Type C Type D
Arrival
Station Min. Max. Avg. Min. Max. Avg.
Time Time Time Time Time Time
1. Gasan Gigital h Thrs . . Thrs .
Complex 8mins 45mins 34mins | 13mins 50mins 44mins
2.Cheongdam | 9mins thrs 40mins | 23mins Ihrs 54mins
45mins 52mins
3.Hak-dong | 13mins | )" | 44mins | 19mins | "™ | Sgmins
’ 9 42mins 46mins
4. Nonhyeon 8mins 1hr_s 4émins | 24mins 1hr_s 59mins
5Tmins 59mins
5. Gangnam-Gu . Thrs . . Thrs .
Office 12mins 3B5mins 41mins | 19mins 58mins 54mins
6.Namguro | 12mins | 0™ | 34mins | 17mins | /™" | 39mins
' 9 59mins 24mins
7. Express Bus . Thrs . . Thrs Thrs
Terminal 16mins 45mins 48mins | 26mins 59mins | 4mins
8. Naebang 9mins 22::;5 41mins | 19mins 52::;5 55mins
9. Konkuk Univ. | 15mins | ™" | 48mins | 28mins | 0TS | 1hrs
5Tmins 49mins | 2mins
10.Chunui | 7mins | ™ | 29mins | 13mins | ™ | 39mins
42mins 49mins
1M.Isu 13mins | 2" | 39mins | 19mins | 0" | 48mins
33mins 45mins
12.Sinjung-dong | 11mins Thrs 30mins | 20mins Thrs 42mins
->injung 9 55mins 5Tmins
13.Onsu 11mins 1hr_s 34mins | 17mins 1hr_s 40mins
53mins 56mins
. Thrs . . Thrs
14. Banpo 15mins 37mins 4bmins | 27mins 49mins Thrs
15. Bupyong-gu . Thrs . . Thrs .
Office 12mins 42mins 44mins | 17mins 42mins 52mins
Type C: (Sub-Sub-Bus)  Type D: (Bus-Sub-Sub-Bus)
432, Xt iz
A {5T1A0| CHEH SZE HA Sxt §ig 2 HIEE 2A
57| I3t HA™IEO| fIX[2t 0|22 +~F ArcGISE &8
5to Mot FAER FESIH HA SIRHXES| 2EEef
Ag 7IEC= HARl HiXIAZE S m2{gh ¥hE 3km ®LI(20

20180425 150 C& ) HiA St} &8

Figure 3. Status of bus stops by users at 15 arrival stations
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Table 8. The Number of Users within 3km Radius of 15
Arrival Stations

Type B Type D
Arrivals Station B.Users| B/A B.Users| B/A
Naoial | yithin | Ratio | 4Tt | within | Ratio
3km (%) 3km (%)

1. Gasan Gigital

715 687 96% 417 408 98%
Complex

2.Cheongdam 914 905 99% 914 905 99%

3. Hak-dong 1,208 1113 92% 399 367 92%

4. Nonhyeon 1,359 1,162 86% 443 394 92%

5. Gangnam-Gu

) 718 705 98% 342 340 99%
Office

6. Namguro 283 262 84% 128 124 96%

7. Express Bus

B 296 255 86% 106 90 85%
Terminal

8. Naebang 575 569 99% 278 276 99%

9. Konkuk Univ. 161 135 84% 78 70 89%
10. Chunui 346 341 98% 176 174 98%
1. Isu 206 180 87% 82 79 98%

12.Sinjung-dong | 298 281 94% 132 131 99%

13. Onsu W4 | 336 | 8% | 1M 15 | 8%
14. Banpo 203 170 | 8% 58 50 86%
15.Bupyong-gu |4, 85 46% 92 63 8%

Office

Data Source: 2018. KRRI
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Table 10. Conditions of Business of 3km around Gasan
Digital Complex Station and Cheongdam Station

&T EYHCR FHS ¢ Station Administrative Divisions | The Number of | The Number of

within 3km businesses workers

Guro-gu 28,464 170,431

Table 9. Conditions of Population Density of 3km around

Bupyeong—gu Office Station and Maddle Station Geumcheon-gu 22,810 196,709

X Gwanak-gu 3,813 14,113

Administrative Divisions P%Zl:\lsaittl;n Gasan Digial

Station within 3 km Population | Arealha) average CSOtf:tiF;liX Dongjak-gu 1,062 4,104
[pop/hal Yeongdeungpo-gu 4,649 18,891

Bupyeong-gu 540,672 2,769 193.37 Gwangmyeong 12,108 48,820

B Gyeyang-gu 143,998 1,008 142.85 Total 72,896 453,068

upyeong-gu

Office Station Wonmi-gu 89,492 360 24858 Gangnam-gu 59,82 577,342
Total 774,162 4,164 185.92 Songpa-gu 3,996 28,702

Nowon-gu 357,570 2,221 160.99 Chgfa”t?od:m Gwangjin-gu 6,549 27325

'\S"fd.e“l Dobong-gu 259,439 916 283.23 Seongdong-gu 9,409 74,319

ation

Total 617,009 3137 196.69 Total 79,776 707,688

Data Source: 2018. Kosis

Data Source: 2017, Data Seoul
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