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Abstract

This paper analyzes factors affecting rail transit ridership at urban rail stations of the Daegu Metropolitan City
in 2011. Rail transit ridership is analyzed by dividing weekdays and weekends in order that their differences may
be observed. The data used in this study includes various explanatory variables, such as floor area which was
collected from building ledger and GIS cadastral map, number of bus routes(line) possible to transfer from urban
rail transit, number of students enrolled in middle and high schools, and universities located in access areas of rail
transit. For this study, multiple regression models are estimated including various explanatory variables affecting
rail transit ridership of weekdays and weekends. From the study, the number of statistically significant explanatory

variables and the relative effect of each variable are shown to be different between weekdays and weekends.
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Table 1. Variables used for empirical estimation of rail transit
ridership models
Category  Variable Unit Description
Dependent Weekday Persons/ Weekday Daily Average
Variable Ridership Day Number of Rail Transit
Riders

Weekend Persons/ Weekend Daily Average
Ridership Day Number of Rail Transit
Riders
Explanatory Residence m Floor Area of
Variables Residential Use
Commerce m Floor Area of

Commercial Use

Floor Area of Manufacturing
Use

Manufacture o

Business m Floor Area of
Service Business Service
Public m Floor Area of Public Use

Floor Area of

Neighborhood Facilities
Floor Area of Cultural Use
Floor Area of

Medical Facilities

Floor Area of Transportation

=8

Neighborhood  n

Culture m
Medicine m

Transportation m'

Facilities
Warehouse m Floor Area of Warehouse
No. of Persons Number of Students Enrolled
Students in Middle and High Schools,
and Universities in Access
Areas of Rail Transit
No. of Bus Number of Bus
Routes Routes(Lines) Possible to
(Lines) Transfer from Rail Transit
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Mean 2.261 -
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Table 3. Test statistics by rail stations

. Test . Test
Category Station Statistic Station Statistic
line 1 Daegok 11.836** Daegu Station -1.168
Jincheon 12.515%*  Chilseong Market 11.698**
Wolbae 15.712**  Sincheon 19.449%*
Sangin 11.865** Dongdaegu Station ~ -10.861*
*
Wolchon 17671%*  Keungogae 22 440**
Songhyeon 17.330%*  Ayanggyo 12.636%*
Seongdangmot 1.737  Dongchon -0.946
Daemyeong 22.830**  Haean 14.218**
Anjirang 13.796**  Bangchon 7543+
Hyeonchungno 19.623**  Yonggye 14.239**
Yeungnam 25.567%*  Yulha -0.406
University Hospital
National University ~ 27.724**  Singi 18.217**
of Education
Myeongdeok 17.106**  Banyawol 22.100%*
Banwoldang 6.825%*  Gaksan 17.294%*
Jungangno -7.578%*  Ansim 16.551%*
Lline 2 Munyang -4.278**  Seomun Market 14.513%*
Dasa 18.088**  Kyungpook 28.280**
Nat'l Univ. Hosp.
Daesil 15.028**  Daegu Bank 20.840%*
Gangchang 23.741**  Beomeo 24,254%*
Keimyung Univ. 21.440%* Suseong-gu Office ~ 18.291**
Seongseo Industrial ~ 12.372** Manchon 14,083**
Complex
Igok 15.641%*  Damti 18.439%*
Yongsan 13.189**  Yeonho 16.708**
Jukjeon 6.653** Daegu Grand Park -0.542
Gamsam 18.536**  Gosan 4.327%*
Duryu 11.562*%*  Sinmae 13.578%*
Naedang 8.432%*  Sawol 19.204%%
Bangogae 18.423**
Note 1) Banwoldang Station(Junction of Line 1 and Line 2) is included
in Line 1.

2) * are significant at the 5% level of significance, and
** are significant at the 1% level of significance.
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Table 4. Estimation results for the weekday rail transit ridership model
Non-Standardized Coefficient Standardized Coefficient

1 2
LI B Standard Error Beta t VIF L F

Constant 2306.284 1954.223 - 1.180(0.244) -

Residence 7.569 2.010 0.257 3.767(0.000) 1.043

Commerce 8.899 0.979 0.732 9.093(0.000) 1.451 0781 34973
Transportation 79.279 30.113 0.181 2.633(0.011) 1.058 ' (0.000)
No. of Students 0.253 0.122 0.141 2.082(0.043) 1.027

No. of Bus Routes(Lines) 255.892 103.782 0.199 2.466(0.017) 1.457

Table 5. Estimation results for the weekend rail transit ridership model
Non-Standardized Coefficient  Standardized Coefficient

Variable B Standard Error Beta t VIF i F
Constant 1258.627 1610.518 - 0.782(0.438) -
Residence 4431 1.657 0.152 2.674(0.010) 1.043 67,680
Commerce ' 8.908 0.802 0.742 11.113(0.000) 1.431 0.844 (0.000)
Transportation 111.802 24.701 0.259 4.526(0.000) 1.047
No. of Bus Routes(Lines) 265.640 85.030 0.209 3.124(0.003) 1.438
AQBEe FAE FALES F-HT 9P da ) BE AR o) @uMoR WkeE] fE
9 oz Bekr) o Yerd Zve s,
REHD A% APUA WrE FHUSG A
(+)9 BAE 7HE Aoz Uehded, ot BAE 2. SAETYE FU 08420 YER0l 24
T gAEY aEHE A5E] AGHH] EF5 EA
x| FF ol&Fart BoRltke AL on|gitt. o SAE R FE o8 a9 JFalE FAEI
714 wEHE AH5ELS ndwaEn|dol 7|} el 75 ol 88 BRI v R SAANE A8
EE A8 FAE 5] AEQd, o] vE Ader st 232 FsIom, 1 A= Table 59 2t}
o] Solu A7HEES fs) &Y 7|AFE o] 8ot T o] &8 B dlM= F7](Residence) U&=
7] 918l EAAEE o] &dhe Fart B W vE o] AAHA, 4 (Commerce) AEE] AdWd, w
v Avg g F#A (Transportation) A&HEY] AFHH, 50|
5% - dgn S Hge S5 H(4) 7}s8 W24 (No. of Bus Routes or Lines) W
o] WAE 7 Ao Uesed, o EAEE 9 7t BAMCR freofdt wgE MAEYon, 2o
AAW 5 - 25 - gt Y7L BETrE BAE RS ARE e vehlle 297157(r%) & 0.844% Ve,
F7 o] &t Wolklthe AL ofnigitt. ¢ F o] FEAAE 67.680(F22E 0.000) &% 95%
5 - W e T o] &F 8 By MFE T of AP fref g & YL glo] B¥e] &
of FgFol 7M¢ A AR yestet, o= & - 3§t AR Folfhs & + At
WE ke PSS 77 tE FAE s =AEES HAFE Alele s A% 23 ZE WeEY
olgah= o] 8T Hlwsk AdiA o 7] ujo FAEIRIZHVIF) 7F 1.438 ©l3t2 Uelyth, dRby
Yehd 2z gt o FARIARIATE 10 o]3<1 ¢ tEaidde] o
o] b Hawedds Mee S5 A (+) T #de  sivke A 28 o, 72 oldrs
o] WAE 7 Ao Uesed, o EAEE 9 By W o] v A @ A
AW ZAE RS S0 Thed M7 BaT o= & & stk
5 BAERS F5 o] 8587t otk Ae 9w FE3HE IFAAF *(Betath) 2 7t AHHSE
o} ole @A EAIEES} AW 2 31 SSA A7 2 FHARl YIS vnE F U Ho' FE o] EF
Zuo] 7] e = YA, @A 15403 2540 8 BYoMe Y AFE WA Wt Pt 2
+95 st e dFEAAEERRS o] 3l E tAl dEgEE X, O e wEHd 155 A



Analysis of Factors Affecting Rail Transit Ridership at Urban Rail Stations

Article

Tor

i

o

ol

U

e

o,

L
R

EERIET

BolMe

-
ol T8 B

=
N
2

53

7

=
-

Al

X

b, ol EAEE 94

3} 2oy,

L

pu

[}

=]

2 Jept

o

A EH o}
A

L

L

=

7HA

=

=

oA

2l

L
R

Ao R ERk

ro

I
O

\

SIAE Pl 7}

o

ad

o
A+

Table 63 Zt}.

[e)

.

H FAASG 3 (Betadh)

== R

J

=

T o

bt
3 &=

9|

E_Q._CH

BAES

2 8l Yehd 272
Sk

=2

.

=
=

3

SHA
S}

7}
U Fd® o

=
=

1

3l

@
i
T
2

How g 2 9

b, ol EAEE 94

= Uetse

g 7He Qe

oA

A
4

Ranking
1
2
3

Weekend Model

Beta
0.152
0.742
0.259
0.209

7457} thF-2ol7]

=2
=

2
1
4

Ranking
3

A7} o

=

==
W A=A (No. of Bus Routes or

Weekday Model

Beta
0.257
0.732
0.181
0.199

AAAY =A]
7] (Residence)

=
-

Variable
Residence
Commerce
Transportation
No. of Bus
Routes(Lines)

J
Table 6. Comparison of the value of beta between the weekday

and the weekend models

So] AaAAst A

=
T

dl, |

L

= 4

2L
o]

=,
A WErst

L

A1} v

Ao vehgt

L

pu

7HA

J

=

=

7] wel vehd datz &
AT oA B o7tdEe] FEHG T A2 ¥ &

al

Uehgon, $2 °f
(+)e &4
AW =2

=13

=

5

0.141

No. of Students

ox

A+
o

e

"l
e

=
&
o

Journal of Korean Society of Transportation Vol.32 No.2, April 2014

148



%

g]

Article

e = - 5

9

3 w4

o O]
S

=

=

o

=
o —

A7}

T

3} Al9=91 Betadk

R,
43} 7

]

=
T

0% ghgo
A

Atk 1 tge

4(No. of Bus Routes or Lines),

* YUN, Dae Sic

A
ps

of Bus Routes or Lines),
q

2 Yeltth 4 (Residence) A1&E2] o

it it

I:H/“

o

i

A4=(No. of Students)
¥

(No.

(Transportation) %

hil

i

k3
=H

<
M

Tt w5 HH (Transportation) %
=

A (Residence) 7

LEE, Chan Hwi
= A

o2 et

]_

5

A
Al

J

7

e

)
e

hss
ol
ox

1

[N

I aedd

3

o), o] 2]

L

o]
AT

o A% A o4 L cBFoR 9

Rl

<]

o PR =42

3

a1 9

5

A=)
24

JEE A Ao Ykt

(e}

tod AAIAW 1071

o

A& ¥ 500mE 4%

TR

o
i

ol
o
)

3} 2}

[e]
A=

o

L
L

FFA

ul
=

i

G

A7 3

2

3

1

(3

B

a1 4

S

g ARE HE

2

FE T4

=
-

Aol A

%0

toto] 53 FEE ol B35

k1

X

ofy

o] ohd ]

o o] g%l

U

o

Ly
-

|
=

FEalo] BA

=
=

A 7NFEoE AR

ol

A

Tor

AT o A
149

i

9|
o

ol

A

, 20144 43

=

thetmssta( x| #M32@ 2



Article Analysis of Factors Affecting Rail Transit Ridership at Urban Rail Stations

T
9,
=0
e
b
X,
i
N
=Y
&

T &
5
o2
ot

(e}
W
=l
oo
N
RN

X
=)
H

i 1l
re
-4
o,
>

e

o to
>
L

1

lo
12
X
e
o

ki

n)
ol

M
2,
|
o
38
D)
g
1
>
i
1
o 12
o
o
ot
i)
-l
-
He
o
=l
o,

e
1%
oflt

ool 2 R

o

RJ

o,

=

ki

>

it

k1

= 2

N
olf

o
Y,

o T
g
A
=
i,
i

et o
o -

_04 HE
12

o

&

ui

e

i

nj

o2

>

o 4

pors)
2
rw
re
-
=2
2
rr
1
>,
s
1
2
i3
o,
oo
Y
i fo
(¢
v o,
o2

O,
o
)
ofo

o}

X

o Mo
o

4 Je
Moo
_O‘L

£

T

2,

o

(o]

k)

o R
02
Y
1
o

o

ko

wE N S L o

5 U o

o
o,
e
L
il
N
N
2
&
re
re
-
3
-
M
o

ofN o N fo
i
(A L
=)
o A
K
o
mN
i)
e
51192
ko
i)
e
>
N
==
e
N
o
N

k1
>

%0,
-
N
e

o
ko I

et

REFERENCES

Armbruster B. (2010), Factors Affecting Transit Ridership
at the Metropolitan Level 2002-2007, A Thesis for
the Degree of Master of Public Policy, Georgetown
University.

Chen C., Chen J., Barry J. (2009), Diurnal Pattern of
Transit Ridership: A Case Study of the New York
City Subway System, Journal of Transport Geography,
17, 176-186.

Doi M., Allen W. B. (1986), A Time Series Analysis of
Monthly Ridership for an Urban Rail Rapid Transit
Line, Transportation, 13(3), 257-269.

Johnson A. (2003), Bus Transit and Land Use: Illumi-
nating the Interaction, Journal of Public Transportation,
6(4), 21-39.

Kim D-O., Ryu Y-G., Choi H-G. (2002), A Study on
the Setting Up Method of Subway Access/Egress
Area by Walking and Its Application, Journal of
Korea Planners Association, 37(5), 177-186.

Kim J. I. (2013), The Determinants of Subway Riderships
at AM-peak in Daegu Metropolitan City: Focusing

150

on the Land Use of Station Neighborhood Areas,
Journal of Transport Research, 20(1), 15-25.

Kim J., Lee M. S. (2010), A Study for the Analysis on
Relationship Between Transit Riderships and
Characteristics of Transit Centers, Journal of the
Architectural Institute of Korea: Planning &
Design, 56(10), 305-312.

Kim T. H.,, Shin Y. C, Sung H. G. (2013), The
Relationship of Distance-based TOD Planning
Elements to Public Transit Ridership in Seoul
Subway Station Areas, Journal of Korea Planners
Association, 48(2), 51-64.

Lee G. S., Hong J. Y., Min H. H., Park J. S. (2007),
Relationships Between Topological Structures of
Traffic Flows on the Subway Networks and Land
Use Patterns in the Metropolitan Seoul, Journal of
the Economic Geographical Society of Korea,
10(4), 427-443.

Lee H. Y., Roh S. C. (2012), Advanced Statistical
Analysis, Bobmun Sa.

Oh Y. T.,, Kim T. H., Park J. J., Rho J. H. (2009), An
Empirical Analysis of Influencing Factors toward
Public Transportation Demand Considering Land
Use Type Seoul Subway Station Area in Seoul,
Journal of the Korean Society of Civil Engineers,
29(4D), 467-472.

Park D. J., Kim J. J., Lee S. 1. (2007), The Study on
Classification of Subway Catchment Area Corres-
ponding With TOD Concept in Seoul, Korea
Planners Association 2007 Autumn Conference,
299-306.

Sohn D. W., Kim J. (2011), An Analysis of the
Relationship Between the Morphological Character-
istics of Transit Centers and Transit Riderships in
Seoul Metropolitan Region, Journal of the Architec-
tural Institute of Korea: Planning & Design, 27(6),
177-184.

Sung H. G., Kim D. J., Park J. H. (2008), Impacts of
Land Use and Urban Design Characteristics on
Transit Ridership in the Seoul Rail Station Areas,
J. Korean Soc. Transp., 26(4), Korean Society of
Transportation, 135-147.

Journal of Korean Society of Transportation Vol.32 No.2, April 2014



LEE, Chan Hwi - YUN, Dae Sic

Sung H. G, Kim T. H. (2005), A Study on Categorizing
Subway Station Areas in Seoul by Rail Use
Pattern, J. Korean Soc. Transp., 23(8), Korean
Society of Transportation, 19-29.

Sung H. G., Rho J. H., Kim T. H., Park J. H. (2006),
A Study on the Effects of Land Use on Travel
Pattern in the Rail Station Areas of a Dense City:
A Case of Seoul, Journal of Korea Planners
Association, 41(4), 59-75.

Taylor B. D., Miller D., Iseki H., Fink C. (2009),
Nature and/or Nurture? Analyzing the Determinants
of Transit Ridership across US Urbanized Areas,
Transportation Research, Part A, 43(1), 60-77.

Yun D-S., Ko J-J. (2006), Analysis of Daegu Citizens'
Subway Use Characteristics and Access Area of
Subway Station, Journal of the Korean Regional
Science Association, 22(2), 251-274.

& FERMA 1 OfFHE

S WAHMA - 24

S =251 : 2014 1. 13

& =FAAKY © 2014 3. 5 (1XD
2014. 3. 25 (2&h
2014. 4. 1 (3%p

S AMAIEEY 2014, 4. 1

& HEMFI|S - 2014, 8. 31

& 32l oy At

& 1921 abstract WHE

et ssta x| 323 235, 20144 42

Article

151



