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A Study on the Factors Affecting Crowding Degree in the Subway Train
Considering the Seoul Metropolitan Subway Network and the Land Use of
Its Catchment Area
A" . O[RE - 0|
Kang, Yeonggyeong, Yi, Changhyo - Lee, Seungil

Abstract

Subway has many virtues so that it is appropriate for metropolitan area. Local
governments of many metropolitan cities try to encourage people to use subway. However, in
Seoul, passengers are heavily concentrated in specific areas. This results in crowded subway
train. On the other hand, in some areas, there are few passengers. In light of enormous
subway construction cost, this imbalance is inefficient. Therefore, distributing passengers
evenly should be considered. To do so, it is needed to identify what factors cause crowed
subway train. The goal of this study is to identify the factors using regression analysis. A
dependent variable of the model is the average crowding degree from 8 am. to 9 a.m. in
subway train in Seoul. Independent variables are land use of subway station area,
betweenness centrality, and the number of nearby transfer stations. The analysis showed
difference of land-use factors’ influence by direction of subway and importance of
betweenness centrality. This implies that the change of subway line or development of
destination station areas with high betweenness centrality may worsen crowding degree of
subway train.
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Keywords = Crowding Degree, Subway Network, Betweenness centrality, Land Use, Seoul
Metropolitan Area
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Figure 1. Map and Direction of Seoul Metro Line 1 to Line 8
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Table 1. Average Daily Ridership and Mode
Share of Metro in Korea

ME
Seoul 3,321,207** 36.20%*
B
Busan 844,094** 14.30%*
O
Da";lu 345,561** 7.30%*
olx
IncI:_h:on 247,582%* 10.40%*
o
Dagjeon 105,137** 3.70%**
p=
Gw‘: nngu 49,550+ 2.70%**
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s
Uptrain -837 206 | 238 | 040
s

downtrain
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Table 3. Regression Model Specification

tion

o EAEE A EHES BY 27 SAIREH ATIA| o AlZH Bagt

D t . . .
epgnden y Average crowding degree in a subway train from 8 am. to 9 am.
variable
LTS J|FESRZ O|T0f KTt S =M LY 107§ Hof HHY 500m L A
. H EX|018 UE(HFE B HISRT/ANA BE)O| BRYY
1

Average density of total floor space at the station area of previous 10
stations

g J71EC2 0|20 Xet Y =M L 107§ Hof HH 500m L M|
Ty H EX|0|8 Le(ARE & HETEH/IM T BH)2| Badk
Average density of total floor space at the station area of next 10 stations

O|Hof| Ix|et S =4 L 107§ %4of Etg 500m Lf HMA =g & HIEHH
H ojHl 33, 49 4FE8L WA HEo gt

o Average ratio of non-residential floor space to total floor space in previous
range
=EERS
Independent
ariable Ol£0f SIA[S EY A U 107 0| ¥ S00m U QM HEE B uicte

Ty N O 33 &Y d4F8= TN vl Bt
Average ratio of non-residential floor space to total floor space in next range

o8 pte| oIiE S Xl

? Betweenness centrality of each link between each stations in subway network
r o|Fof /Xt 8 =M L} 1004 o & 592 #=

6 The number of transfer stations within the previous range
. ol YUXIP SY =M L 107 & B BEAS| 4

¢ The number of transfer stations within the next range
. ST Bzl 23 ol

8

The absence or presence of effect of metro loop line
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Table 4. Descriptive statistics

y | 488 200| 176.00 69.97 40.08 %
T, | 488 .017 2.66 164 AL |m?/m?
T, | 488 .017 2.66 163 AL |m?*/m?
T4 | 488 .09 1.00 49 A5 (m?/m?
T, | 488 .09 1.00 490 A5 jm?/m?
5 | 488 468 | 29715 765241 | 5547.68| No.
T, | 488 0 7 343 163 | No.
x, | 488 Q 7 343 158 | No.
- HH| 48871 12 T =gtd 87 ¢t
8 The number of Loop line is 87
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Table 6. Coefficient estimates

EBR
| Tolerance
AbA
(&) -6.830 11155 -612 541
Const.
o|F EX|0|2Y
'55 | |°,EE Zy 1.353 4.834 014 280 780 479 | 2.088
Previous density
o|= o . .
R P e 000 494 | 202
Next density . ~
O|& H|ZF=H H|& L
1T HIFA dig T | 2802 010 338 | 2.960
Previous ratio h .
0| HIFHA HIg o
Newt ratio x| : ; 7.1‘12,’6‘ | _.ooo 458 | 2183
OHZH= AL A ; ; o . ' ! .
hS 88 T 001 OOOY 0 165 4144 000 728 | 1374
Betweenness ... | |
ol Ba e
I8 eSa Tel 4898+ 1380 @ 199 | .3549 .000 369 | 2711
Prev. transfer st. . _#; . ‘ ‘
NERTEERS .. =
T, 2723 1350 | .107 2017 044 411 | 2432
Next transfer st. . . = ,
23 o=
S ot Tg -3.560 5.197 -.034 -.685 494 460 | 2172
Loop line ‘
* p-value<0.1, ** p-value<0.05, ***: p-value<0.01
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Figure 4. Betweenness centrality by edges between metro stations in Seoul
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