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ABSTRACT KEYWORD

Purpose: This study aims to analyze night-time public bike usage to examine urban night-time mobility patterns ~ 33AHIA
and characteristics. At night, public bikes can serve as an alternative mode of transport in areas where regular public glpé ors
transit has stopped operating, where access to late-night buses is limited, or where the use of taxis or private cars is 0F73 2
costly or inconvenient. Considering these characteristics, this study seeks to identify how public bikes are used at 292127

night. Method: Using Seoul’s public bike usage records, this study focuses on night-time mobility patterns. To

capture night-time travel patterns, hourly rent and return patterns by docking station were clustered using ~FPublic Bike .
. . . . . . .. . . Night-Time Mobility
hierarchical clustering. Clusters with notable night-time activity were then again grouped, and the resulting clusters Mobility

were compared in terms of land use type, trip distance, and user age. Result: The paper revealed that areas with  Njght Economy
frequent night-time public bike usage were located primarily in the outskirts of Seoul rather than the city center.  Bike-Sharing System
Clusters also exhibited distinct differences in travel distance and user age. These findings suggest that, due to their
potential to substitute for public transit, public bikes are more actively used with limited access to conventional
transportation services during the night.
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Table 1. Basic statistics

Type Avgerage

Hourly number of rents 923

Hourly number of returns 92.8

Distance (m) 2,328

Duration (min) 16.05
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Fig. 3. Cluster distribution in Seoul

Table 2. Land use ratio of clusters (rent) Table 3. Land use ratio of clusters (return)
Land use 1 5 6 Land use 2 4
Green 7.26 11.90 8.96 Green 7.35 12.75
Commercial 10.94 6.32 10.97 Commercial 7.77 15.62
Class 1 general residential 5.75 5.64 5.02 Class I general residential 7.05 4.79
Class II general residential 29.55 29.97 23.39 Class II general residential 3539 17.82
Class III general residential 28.55 27.00 35.68 Class III general residential 28.06 25.49
Quasi-industrial 10.25 12.55 10.36 Quasi-industrial 7.95 16.12
Quasi-residential 7.61 6.35 5.53 Quasi-residential 6.31 7.30
etc. 0.10 0.26 0.08 etc. 0.11 0.11
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Table 4. Clustering results and description

Cluster Rent Retum N

Table 6. Descriptive statistics and results for Kruskal-Wallis test

for distance
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Table 5. Land use ratio of clusters

Land use A B C D E F
Green 5.55 | 10.25 | 10.35 | 2.61 8.98 | 13.25
Commercial 9.68 | 13.63 | 472 | 17.72 | 9.79 | 17.15

Class 1 general

. 7.23 3.25 6.12 6.75 5.61 2.55
residential

Class II general

. 36.73 | 18.64 | 31.78 | 9.78 | 28.33 | 1091
residential

) Std.
Cluster Average Median Deviation
A 2296 2102 752
B 1921 1830 475
C 1945 1932 404
Rent
D 1678 1780 462
E 2469 2012 1171
F 1903 1748 458
Y = 26.048, df = 5, p = 0.000
A 2575 2110 1428
B 2814 2211 1931
C 2741 2032 2089
Return
D 3510 2809 2910
E 3734 2779 2827
F 3842 2341 4596

Class IIl general | )¢ o) | 2956 | 3046 | 1661 | 3059 | 33.62

¥ = 103.76, df = 5, p = 0.000

Table 7. Results of pairwise comparisons of distance (rent)

residential

Quasi-industrial 7.68 | 16.21 | 9.23 | 3446 | 10.70 | 15.19
Quasi-residential 622 | 839 | 7.3 | 1125 | 5.87 7.34
etc. 0.09 | 0.07 | 022 | 082 | 0.12 0.00

g& Hlwsha C afjelo] 7P W2 A vl Eev. A Hd
< 6 e Foll 7H w2 A2FLHFAA S vlgS Holr, E ofjd
< 3WE F 7P H2 A2 LR AR vlaS Helnk, ASHE 7
g2 tofol A A} tjof Sl Apo] & Hol=d] H|2F, 35Ut
FANI FFAA o] FF= F Ao HH,

¢}
o

I rlo
o |
Ry
o
tlo
b
Q
MN
i)
A
2
W}
£

rlo
AN
ofd
2
N @
12 r
[
Hi o
=
>
N
N
2l
>
ol
4
r
N
a
R}
12
1o,

RN R =
>, ru% m:lg Mo ro <
, = =2 =
F%" —T)-l‘ w o
T X e,
= XN R
iy =
o}:] 12 —
) lo
)
182
N
N
N
R}
18
)
o
o,
AT
k1

R}
18
A=)
I
)
R}

B N b o
R
o
s
i
i}
i)
)
=
@)
to
1
=
E=l)
:L
i
=
2

Qo
M
™
g o
o o
o[-rll'rU
Al

v

1 o
r&

39| ztol g EA517] 4 olF A2

FH Ol Kruskal-Wallis A4S AAStY dge

L % A A8 T}, Kruskal-Wallis 42 37 o]A4H9]

BEYT 2RO S Aol & ARG At iR A e s
F

rr
=)
Sl
-
[
)
D:
E
[}

o Hw
o5 7a|7} At S whe A oo} o A4S AAshgrt £
Kruskal-Wallis 474 9] 77 7Hd2 RE o] Fggke] 2ot o]
ANOVA 49| 715 72 e o] gato] 2ot

R P

110 KIEAE Journal, Vol. 25, No. 5, Oct. 2025

A B C D E
B | 0.0024***
C | 0.0109%* 1.0000
D 0.0999 1.0000 1.0000
E 1.0000 0.4908 1.0000 0.4188
F 0.7912 1.0000 1.0000 1.0000 1.0000

#p<0.1, *%p<0.05, ***p<0.01

A =1 C7F AY 2 e Ho]EHTable 6.). pairwise
comparison= 59l Z +HHEE H|W5HH to o]F A= ASHB,
AS}C A At EAZ 0 2§05t zpo] 7} 9ltkal UreRTH Table 7.).
W whgS 7|20 = 9F o] FA = 870 BollA BAACE F9
gk Zpol7t gtk e THTable 8.). 8§H o] A=l oAl AF
9]HQ DoF E7F BT A th A shldQl A, B, CoF A 0= {9
gk 2fo)7t Q= Ao = Ve Th

tfofel Hhgel A & gt vhol= 30th 2 UrehstA|Rt Ce D)
Uo7 A e E9F FollA] tho] 7k WHA| Lrebidth(Table 9.).
dofoll A= Cet D= A, B, ESF EAI4 0 & §-0J_F 2ol 7k Lretit i,
ESF Fol A& CoF D gl A 213k 2to]7F Yrehytth(Table 10.).
Hhgol A= CoF D= E9F FollA B&% {93t Zpol7} Lpepstth

(Table 11.).

Urole} 722 FESHA AL tho] o]F el A1 whde FO
o] Lol 371, B ¥ A2l B o] 371, C Wi A}
AT ol B 1, Di g 727t A3 ot e B, B vt
VI AR B A} A2, P o7t AE Bole

o] 2]t AHe 7t § W2 o7k A17H0] o] o] & wfle] ThE
% 9l LEhT) TBARAL Azkdhe] et B AAo] et
Ytk A7 Autet b 2 ozt Azt B Aol vt
Uhe Ao BIITHIS),



olo
i
__i

Table 11. Results of pairwise comparisons of age (return)

Table 8. Results of pairwise comparisons of distance (return)
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