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Analysis of Seoul Metropolitan Subway Network Characteristics Using
Network Centrality Measures

OIgd - old&™

Jeong Won Lee - Kang Won Lee

Abstract In this study we investigate the importance of the subway station using network centrality measures. For
centrality measures, we have used betweenness centrality, closeness centrality, and degree centrality. A new measure
called weighted betweenness centrality is proposed, that combines both traditional betweenness centrality and passenger
flow between stations. Through correlation analysis and power-law analysis of passenger flow on the Seoul metropoli-
tan subway network, we have shown that weighted betweenness centrality is a meaningful and practical measure. We
have also shown that passenger flow between any two stations follows a highly skewed power-law distribution.

Keywords : Betweenness Centrality, Closeness Centrality, Degree Centrality, Power-Law, Correlation Coefficient
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(Mean=0.042, Std=0.038)

Fig. 1. Top 20 stations of BC.
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(Mean=0.019, Std=0.019)

Fig. 2. Top 20 stations of WBC.
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Wangsimni 0.02514 R
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Myeongdong 0.02510 R
Samgakji 0.02510 R

Euljiro 3ga 0.02498 1
Gongdeok 0.02493 R

Yongsan 0.02492 1

Chongshin University 0.02480 R
Jongno 3ga 0.02480 1
Seobinggo 0.02475 8

Hannam 0.02473 1

Sinyongsan 0.02473 1

Sadang 0.02467 B

0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
(Mean=0.018, Std=0.005)

Fig. 3. Top 20 stations of CC.
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3.2.4 X4 ZAA(DC)
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Gongdeok

Wangsimni

Hongik University

Digital Media City

Seoul

Gimpo International Airport

Express Bus Terminal

Jongno 3ga

Dongdaemun History Culture Park

Sindorim

Daegok

Ichon

Jamsil

Bupyeong

Hapjeong

Dogok

Chongshin University

Gunja

Bulgwang

Daerim ; ) 1

0.000 0.005 0.010 0.015 0.020
(Mean=0.005, Std=0.002)

Fig. 4. Top 20 stations of DC.
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Fig. 5. Correlation between BC and WBC. Fig. 6. Correlation between BC and WBC".
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Fig. 7. CCDF of passenger flow.

4 $ABEe Bavt o B naiAe] Al A Sof woly ASHEE thiom SaE v ARHI2] FhelA of

AR SIke. 2 ATlH FHT @A, BAK) $AEYS] EYNORE N 2w A3HEY $45F 5L
Foshe] S Sleh. @A), 2] SAEEY Bl oheh QR o Alole] A4 B (On-Board) 574 2, 7} o
2 AUrks 57 S(Through flow), 94 AR 52t ASHAS o]§3h % 47 & 3 54 9 Aashe 57 49 vgs
o] Bl oo TR (Throughput) Foll et ARE HlgoR $A5E E4S Ml FUHOR AT stefd 4 gckel
A 4w A3hEo] thak Bek AAHeln Al Hajo] 7ksE Zolth

X

ﬂll

42 CIE Y XIE AlO[S] 2|

BC2} WBC 12]11 DC2} CCA}o]2] Pearson AFAS L5lo] thS Table 10 A2]519al Fig. 81} Fig. 9o AHA ==
Uehic},

A BC2} DC Afo]2 ”ﬂrzﬂ’“L 0.59= UEht 733 AoaAE Hol ] 3t} ol A[shd gsdoleial siA 99
Q57 WEEA] 2] Qrhe ARIS UEITh 3ol AT BrlE 247} 28 eS| oe] FRES ez BC 49 207)

Table 1. Correlation coefficients between centrality measures.

Closeness centrality (CC) Degree centrality (DC)
Betweenness centrality (BC) 0.41 0.59
Weighted betweenness centrality (WBC) 0.65 0.63
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