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Abstract

Recently, urban and transportation planning for Transit Oriented Development(TOD) has become a major issue. For the
effective policy implementation of TOD, it is important to understand the travel behavior of residents in housing areas.
In this study, we compared the travel behaviors of residents by housing types based on 'the 2010 Household Travel
Survey Data' focusing on metropolitan areas. By building an estimation model for subway trip frequency by housing
types, it was identified that the factors influencing subway trips and ultimately suggested implications to increase the use
of the subway. The highest share of bus mode was for detached house residents with 22.8%, whereas the share of
subway mode was highest by efficiency apartment residents with 17.5%. Walking distance to the subway from efficiency
apartment and row house were verified as 661meters and 749meters. As the residents of each housing type have more
cars and bicycles, their subway trips were decreased. It was also found that subway trips were increased when the
population density of residence was high with good accessibility to subway stations and poor accessibility to bus service.
In this study, the statistical findings to differentiate the planning factors of public transportation by housing types were
also provided. The results of this study would be used for urban design considering the travel behaviors of residents by
housing types and can also be utilized for promoting the patronage of public transportation. Some limitations and a future
research agenda have also been discussed.
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Table 1. Descriptive statistics by housing types

Category  Apartment

Row  Multiplex Detached Efficiency

House  House  House Apartment
Sample 115219 32,615 30,507 42,670 1,851
Size
Income 39317 28064 2639  260.18  279.38
(10,000 won) ~ (116.60) (113.31) (111.96) (117.62) (122.28)
Family 332 3.03 2.80 2.81 1.83
Members (109 (122 (129 (127)  (1.18)
No. of Autos 1.08 0.81 0.67 0.87 0.67
(0.63)  (0.64) (0.65) (0.75) (0.65)
No. of Bicydes 0.52 0.31 0.34 037 0.23
(092 (0.71) (0.74) (0.74) (0.65)
No. of 0.02 0.04 0.05 0.08 0.02
Motorcycles (0.13)  (0.20) (0.23) (0.30) (0.20)
Trips per 6.84 5.88 5.48 5.12 3.70
Household
Trips per 2.19 2.06 2.07 1.88 213
Person
Population 18,384 19,629 22,860 15604 19,473
Density (13,652) (13,268) (12,888) (14,396) (12,246)
of Zone
Note. () means standard error
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Table 2. Mode share by housing types (Unit: %)

Row  Multiplex Detached Efficiency

Al AETITE House House House  Apartment

Walk 321 33.92 36.00 28.29 27.25
Car 34.55 28.01 23.37 32.66 3473
Bus 18.73 22.00 21.13 22.78 17.78

Subway (WAl 13.04 15.54 12.85 17.49

Rail 0.08 0.07 0.08 0.07 0.09

Taxi 0.87 0.93 1.07 0.85 0.80

Bicycle 1.96 2.03 2.82 2.49 1.87
?=12,610  p-value=0.000

Table 3. Trips by housing types and modes (Unit; trips/day)

Row  Multiplex Detached Efficiency

CHIER] AP House House House  Apartment

Walk 0.70 0.68 0.72 0.51 0.57
Car 0.75 0.56 0.47 0.58 0.73
Bus 0.41 0.44 0.42 0.41 0.37
Subway 0.25 0.26 0.31 0.23 0.37
Rail 0.002 0.001 0.002 0.001 0.002
Taxi 0.02 0.02 0.02 0.02 0.02
Bicycle 0.04 0.04 0.06 0.04 0.04
Etc 0.03 0.06 0.06 0.09 0.03
Total 2.19 2.06 2.07 1.88 213

Article

&
(e
oflt
i)
)
3
o
o
P

U,
o,
=t
o
03{:’,
>
N
iy
of
o2
A
AC)

N
r—l; 4
ot
)

4

o
rir
H
Q
=)
D
N
Ut
S
~N
N,
o
fr =
Og:{l
rlo
)

S

tlo |o

oft it

Ioo N
Buj

o ok
R
[

AE olHt} 71 21.48-26.
Ueldth &, B33 A A
S5km/h, 20km/hZ AAT 3%
TH BgAGL oF 1.38-1.61km, A
o} 7.16-8.9kmelH A A Y@ o] =X
B} oF 5.19-5.548) §& Aoz Yepgt} o]
Calthorpe(1993) &< ATelA AAIE =|5}2 2]
HAYR 600met 2P == A, X g 0] 83
7] 91 =R AR} 54 Fs 9T mEAR
o7} UeS HoFE Aot}

28t o] gate] it FYATHE F 47-547 0.2 W
29] 40-41%2 Blwd)] oF 108 = 2 Aoz 24y
dom, it FPAE Ee AehHo] AR oF dkm
T 7 o2 RIS &, v} A3k o] gt
T SYPA} S AelE o] S Holu &

-3
—

ofr
-

I

NS (o oft
o
Y
¥
Oglé

R
o
=l
)
ro
N
==

of
og‘:,ﬂ

ol ot
[ O 1 A = 3

Il

e
12 flo

Al SR} FPN]Ee] TP
He 22 jadselor & 287t 9l
o 3|28 AFRe] Aol i B S
A7 B FEfel el 7 we 2es

Table 4. Average travel time by housing types and modes
(Unit: minute)

Row  Multiplex Detached Efficiency

Gategory S Apaltinent House House House  Apartment

Walk 16.54 18.09 17.95 19.27 18.96
Car 36.17 38.47 39.36 35.96 38.23
Bus 41.54 40.73 40.74 4137 40.17

Subway 54.10 53.33 51.57 52.99 47.77

Rail 86.74 86.34 99.91 91.98 65.10
Taxi 29.60 25.95 25.98 30.44 23.39
Bicycle 21.48 22.03 22.29 23.64 26.71
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Table 5. Average travel distance by housing types and modes
(Unit: km)

Row  Multiplex Detached Efficiency

CBERI ADELIT) House House House  Apartment

Walk 1.38 1.51 1.50 1.61 1.58
Car 12.02 11.90 11.70 13.36 11.60
Bus 10.13 8.48 8.24 9.7 8.60
Subway 14.34 13.35 12.41 13.26 12.04
Rail 21.40 22.80 26.49 29.47 23.50
Taxi 7.06 6.49 5.92 6.24 5.23
Bicycle 7.16 7.34 743 7.88 8.90

Row
~ House

Efficiency
Apartment

Detached Multiplex
House House

Figure 1. Average travel distance of mode by housing type

Table 6. Analysis of variance for subway trips by housing types

Sum of Squares df  Mean Square F  Sig.

Between- 26.902 4 6.725 9.722 0.000
Group

Within- 259,093.833 374526 0.692

Group

Total 259,120.735 374530

Table 7. Modal share and trips of subway by housing types

Row  Multiplex Detached Efficiency
House House House  Apartment

Mode 11.71%  13.04%  1554% 12.85%  17.49%
Share
Trips 0.25 0.26 0.31 0.23 0.37
(per day)

Apartment
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Table 8. Comparison of walking distances to subway station by
housing types

Row  Multiplex Detached Efficiency

Apartment iose  House  House Apartment

Mean(m) 74161 74954 73452 72823 661.47
Std. dev. 33215 33015 32116 33291 305.51
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Figure 2. Distribution curve of walking distances to subway
station by housing type

Table 9. Analysis of variance for walking distances to subway
station by housing types

Sum of Squares  df  Mean Square F Sig.

Between- 29,616,586 4 7404147 68 0.000
Group

Within- 40,829,914,701 374,526 109,018

Group

Total 40,859,531,288 374,530

Table 10. Multiple comparison of p-value for walking distances
to subway station by housing types

Row  Multiplex Detached Efficiency

AR House  House House  Apartment
Apartment - 0.000 0.000 0.000 0.000
Row 0.000 - 0.000 0.000 0.000
House
Multiplex 0.000  0.000 - 0.036 0.000
House
Detached 0.000  0.000 0.036 = 0.000
House

Efficiency 0.000  0.000 0.000 0.000 -
Apartment
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Table 11. Comparison of walking distances to bus station by
housing types

Row  Multiplex Detached Efficiency

Apartment o se  House  House Apartment

Mean(m) 38850 42384 43009 42259  385.18

Std. dev.  219.86 23945 23883 24312  231.46

50%

——Apartment

Apartment
f -

- N

40% / N
\
/ Efficiency \\
30% apartment A
= Multiplex
house
20%

==Detached
house
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10%

- ~Efficiency
apartment

0%

300 600 900 1,200 (Unit: Meter)

Figure 3. Distribution curve of walking distances to bus station by
housing types
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Table 12. Analysis of variance for walking distance to bus Station

by housing types

Sum of Squares df  Mean Square F  Sig.
Between- 129,048,960 4 32,262,240 613 0.000
Group
Within- 19,721,513,435 374,526 52,657
Group
Total 19,850,562,395 374,530

Table 13. Multiple comparison of p-value for walking distances
to bus station by housing types

Row Multiplex Detached Efficiency

AT A House  House House  Apartment
Apartment - 0.000 0.000 0.000 0.974
Row 0.000 = 0.000 0.934 0.000
House
Multiplex 0.000  0.000 - 0.000 0.000
House
Detached 0.000 0934 0.000 - 0.000
House
Efficiency 0.974  0.000 0.000 0.000 -
Apartment
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Table 14. Comparison of the regression model for subway trips by housing types
Apartment Row Multiplex Detached Efficiency
Variables P House House House Apartment

Coef.  t-value  Coef. t-value Coef. t-value

Coef. t-value Coef. t-value

Constant 0.470 33.206* 0548  8929* 0554  8.497*

Household Family Members -0.006 -2491*  -0.021 -4.688*  -0.010 -2.114*
Attributes

No. of Autos -0.112 -49.053*  -0.115 -26.252*  -0.116 -26.201*
No. of Bicycles -0.040 -18547  -0.034 -8327*  -0.039 -9.366*
Low Income 0.004  1.930 -0.002  -0.048 -0.042  -1.181
High Income 0.011 4813 0.024 1214 0.004  0.205

Personal  Trips per Person 0.194 87.938* 0.202  46.799* 0211 49.187*

Attributes
Age 0.034 10.066*  -0.022 -3.64*  -0.006  -0.943

Driver's License 0.062 21.360* 0.030  5.825* 0.031  6.159*

Female 0.012  4837* 0.019  4.305* 0.017  3.887*
Student -0.092 -23.495%  -0.145 -21.105*  -0.147 -22.114*
Unemployed -0.148 -52.846*  -0.133 -25.034*  -0.128 -24.028*

Function Labor/etc. ~ -0.059 -25.778*  -0.060 -13.114*  -0.051 -11.219*

0517 9.029* 0.568  4.945*
0.007  1.430 -0.014  -0.508
-0.099 -22725*  -0.189  -7.914*
-0.025 -6.117*  -0.044  -2.053*

-0.030  -0.99 -0.012  -0.538
-0.002  -0.131 -0.026  -1.245
0.237  55.783* 0.210  10.459*
-0.049 -8238*  -0.055 -2.151*
0.025  5.146* 0.052  2.260*
0.014  3.147* 0.006  0.295
-0.114 -18.283*  -0.063 -2.291*
-0.104 -19.132*  -0.089  -3.660*
-0.050 -10.936*  -0.072 -3.429*

Urban Distances to -0.136 -63.712*  -0.112 -26.889*  -0.097 -23375*  -0.115 -28.070*  -0.094 -4.637*
Attributes  Subway Station
Distances to 0.044  20.506* 0.033  7.817* 0.029  7.029* 0.040  9.721* 0.027  1.295
Bus Station
Population Density ~ 0.021  10.058* 0.032  7.816* 0.004  0.8% 0.036  8.962* 0.058  2.917*
of Zone
Total N. 203,159 55,603 56,185 57,206 2,378
P-value 1536.3(0.000) 375.6(0.000) 371.9(0.000) 411.9(0.000) 22.7(0.000)
Adjusted R? 0.102 0.097 0.096 0.103 0.120
* p<0.05
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