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= a9l AR| 0.25 0.43 0.43 0.50 0.05 0.22 0.24 0.43
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Ao 45 e A7 | mewd | Axw | Auw
=
PR I 0.080 0.019 0.024 0.129
=elE g;f‘%ﬂ? 0.089 0.052 0.005 0.352
e | Qs 33674190 | 21366.920 | 855562 | 165793.900
RS 294850 | 286281 | 12922 | 2104.166
I 0.256 0.148 0.040 1563
A2 A A 0.771 0.421 0 1
WA A 24.504 13.223 1529 86.957
e 123
BHRGE Ao 53 Are) EBAFS (£ 4-3]9 Pk A9 57

7vshdA 71 1 kit F 294.85 2] M7} Sl Ao® yERTE wE g
7 AF F B 25 24.50%, AsFEY0] ol AP 77.07%, W
2T 1hd B 24.50 717 AT
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FFFEA TFRE 1.61 1.46 1.93 1.76
e A frol 1.35 1.25 1.61 1.44
éﬂl@# ofsE 1.50 1.51 1.53 1.66
Fe53 e 1.39 1.38 1.42 1.52
SuxE 1.06 1.07 1.04 1.06
A5 1.07 153 1.02 1.08
R o 9l Aqu) 42 1.21 2.83 1.04 1.20
AR 1.25 3.12 1.08 1.29
a4 | 794 ¥ | 1.35 1.38 1.34 1.42
EAolg | X7 avEdAs | 203 2.05 2.04 2.07
o e ol W% 2.29 2.26 2.28 2.08
A = A Ag] U 3.10 3.09 3.10 2.87
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I N s jT; = | I5 | 2q | 2R g | 4 %T;E]:—i{% %TZEE@ avus |1 2Y| mag | IR %;‘
1
0.1822 1
—0.0453 [-0.0231 1
0.0367 0.0504 [—-0.3629 1
0.1254 0.0441 [-0.2615| 0.4964 1
0.0975 0.0866 [—0.2382| 0.3959 | 0.4443 1
0.0785 0.0089 [-0.0416| 0.1236 | 0.1879 | 0.1751 1
—0.0556 |—0.0059| 0.0641 | —0.066 |—0.0957|—-0.0843|—-0.5104 1
0.0011 |—-0.0001{-0.0342[—-0.0998[—-0.0338|—-0.0381(—-0.1142(—-0.0553 1
0.0876 0.0495 | 0.0025 |—0.0049( 0.1023 | 0.0563 | 0.0512 |—0.0279| 0.0128 1
~0.0425 | 0.0119 | 0.144 |-0.1136(-0.0154|-0.0363|-0.1076| 0.067 | 0.0173 |-0.1115| 1
0.267 0.1834 [—0.0891| 0.0537 | 0.174 0.126 | 0.0606 [—0.0467| 0.0232 | —0.104 |—-0.3145 1
—0.0258 |-0.0015|-0.0057(-0.0293| 0.0292 | 0.0152 |—0.0386| 0.0162 | 0.0816 | 0.0171 |—-0.0093| 0.0082 1
—-0.0167 | 0.002 |-0.0202| —0.024 | 0.1113 | 0.0644 | 0.0344 [-0.0633| 0.0726 | 0.0243 | —0.002 | 0.0277 | 0.453 1
0.0282 0.0039 | —0.004 | 0.0119 | 0.0332 | 0.0304 | 0.0975 |—0.0873[{—0.0147|—-0.0072]|—-0.0053| 0.0067 | 0.0563 | 0.061 1
0.0025 0.0027 [—-0.0122|-0.0212| 0.0755 | 0.0386 |—0.0102|—0.0487| 0.0244 | 0.0115 | 0.0157 | 0.0097 | 0.2606 | 0.5241 | 0.6572 1
0.0284 0.0048 [—0.0051|—-0.0059| 0.0348 | 0.0346 | 0.0668 | 0.0008 | 0.0146 | 0.0197 [—-0.0174] 0.0153 | 0.1997 | 0.1121 | 0.0876 | 0.078 1
—0.0084 |-0.0005|-0.0118(-0.0115| 0.0627 | 0.0267 | 0.0748 [—0.0495| 0.0355 | 0.0127 | —0.004 | 0.0232 | 0.2521 | 0.2392 | 0.1296 | 0.2184 | 0.0461 1
—0.033 |—0.0024] 0.0028 |—0.0061|-0.0735|—0.0448|—-0.0515| 0.0203 | 0.0096 |—-0.0218| 0.0162 |—0.0135|—0.1275(—0.0583|—0.0649|—0.0487|—0.2485|—0.0291 1
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W Coef. Std.Err. z P>z | [95% Conf. Interval]
)] 4.186™ 0.109 38.27 0.000 3.972 4.400
TNRJAEA
o] -0.014™ 0.003 -456 | 0000 | —0020 | —0.008
7V ¢ -0.609" 0.061 -10.02 | 0.000 -0.728 | —0.490
=% TS 0.005™ 0.000 15.77 0.000 0.004 0.005
o Aol 1.207™ 0.140 8.61 0.000 0.932 1.482
1555=
A olgtE 0.636" 0.152 4.18 0.000 0.338 0.935
e 3
T Fuss s -0.389" 0.169 -230 | 0.021 -0.720 | —0.058
QujAHE -0.120 0.512 -0.23 0.815 -1.123 0.884
-2 9.279™ 0.300 30.98 0.000 8.692 9.866
2 ol 2l
219 U] 22 2.316 0.137 16.96 0.000 2.049 2.584
APEA] 10.339™ 0.143 72.26 0.000 10.059 10.620
223 A
s %Eégx]# -23.675 9.570 -247 | 0013 | -42431 | —4.919
Z|o =21 A
Ao %J-;?X]A -10.032" 3.982 —2.52 0012 | -17.836 | —2.227
—-1_H T
QT dE 2.69E—05" | 9,93E—06 2.71 0.007 0.000 0.000
29~ 2=
A Au|A~y] Ue 0.000 0.001 -044 | 0.663 -0.002 0.001
W
58 2.061" 1.082 1.90 0.057 -0.060 4.181
W% ERER
A 2 _:M; —-0.543 0.374 -145 | 0.147 -1.276 0.191
W2 -
= %}5 -0.031 0.012 -262 | 0.009 -0.055 | —0.008
A 19.275" 0.875 22,02 0.000 17.559 20.991
FES 86,296
#p<0.1, ##p<0.05, ##xp<0.01
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[ 4-7] B2 - &% 514 53 13
W Coef. Std Err. z P>|z | [95% Conf. Interval]
] 2.196™ 0.079 27.88 0.000 2.041 2.350
N5
o] -0.069™ 0.003 —-21.52 0.000 -0.075 | —0.063
7 5 0.010 0.040 0.26 0.795 -0.069 0.090
TEA TVHAE 0.002"* 0.000 7.41 0.000 0.001 0.002
R g ool 0.685™ 0.096 7.13 0.000 0.497 0.873
1555
v olutE 0.732™ 0.106 6.93 0.000 0.525 0.939
il 3
T Fugy e -0.156 0.115 -1.36 0.175 -0.381 0.069
Pt -0.212 0.318 -0.67 0.505 -0.836 0412
A2 1.047 0.196 5.35 0.000 0.663 1.430
] 4l
Ac] Hﬂ]i;;, -1.759 0.127 -13.82 0.000 -2008 | -1.509
A 1.655" 0.136 12.21 0.000 1.390 1.921
T34 .
=5 grEas -18.868™ 6.576 —-2.87 0.004 -31.757 | —5.980
LT Ry | O J-1_H
Z]ol& 2= A
Al %g;;fW —4.702* 2.730 -1.72 0.085 -10.052 | 0.649
e QAT A 0.00003™ | 6.81E-06 3.81 0.000 0.000 0.000
27T s
A M)Ay UE -0.001 0.001 -1.64 0.101 -0.002 0.000
W
TEg 0.324 0.744 0.44 0.663 -1.133 1.782
A= BEEE] .
4 —;10@ pe _35 -0.451 0.258 -1.75 0.081 -0.956 0.055
NG
H*;Hj—g;og © -0.022" 0.008 —2.68 0.007 —0.038 —0.006
g 10.394* 0.647 16.07 0.000 9.126 11.661
XES 49,107

#p<0.1, #¥p<0.05, #=+p<0.01
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¥ 4-8] HEEEY - Y 54 33 2F
W Coef. Std Err. z P>|z | [95% Conf. Interval]
eh:] 1.056™ 0.079 13.31 0.000 0.901 1.212
TNAEA
o] 0.006"* 0.002 2.92 0.003 0.002 0.010
7 -0.422™ 0.041 -10.31 0.000 -0502 | —0.342
TEA IVPAE 0.001™ 0.000 4.35 0.000 0.000 0.001
o Aol 0.707" 0.090 7.89 0.000 0531 0.882
1555=
2 olmte 0.282 0.095 2.97 0.003 0.096 0.468
W §
T | Fasy e -0.042 0.106 -0.39 0.696 -0.250 0.167
Q| AE 0.212 0.390 0.54 0.587 -0.552 0.976
A4 0.986™ 0.358 2.76 0.006 0.285 1.687
4 ] 5l
2] P 0.064 0.161 0.4 0.690 -0.251 0.379
AR —-0.586™ 0.192 -3.05 0.002 -0962 | —0.210
737
sarm PRSP -1.486 4.116 -0.36 0.718 -9.553 6.581
Z|o 2= A
EX|o]& %ETE%L}]# -3115° 1.745 -1.79 0.074 —-6.535 0.305
QT W= 3.37E-06 | 4.24E-06 0.8 0.426 ~4.94E- | L17E~
20 2= 06 05
;%23 Au2g] WE 0.000 0.000 0.36 0.717 —0.001 0.001
T
T2 1.425™ 0.464 3.07 0.002 0515 2.335
% e _ B B
A=y B :&; 0.103 0.159 0.65 0517 0414 0.209
A=A
Hﬂg@}? -0.015™ 0.005 -3.05 0.002 -0.025 | —0.006
o] 3.141 0.421 7.47 0.000 2.317 3.966
FES 28,299

#p<0.1, #¥p<0.05, #=+p<0.01
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W Coef. Std Err. z P>|z | [95% Conf. Interval]
A 3.982™ 0.911 4.37 0.000 2.196 5.768
TNAEA
L}o] -0.116™ 0.027 -428 | 0000 | -0169 | —0.063
7 -0.727 0.556 -1.31 0.191 -1.816 0.362
TEA IVHAE -0.005" 0.003 -1.89 | 0.059 -0.011 0.000
o 2 fol 10497 1.239 8.47 0.000 8.069 12.926
157
v olutE 4.632" 1.326 3.49 0.000 2.034 7.231
W 3
T | Fasy =g 3.257" 1.401 2.32 0.020 0510 6.004
LN 0.601 4.108 0.15 0.884 -7.451 8.653
-2 13.013™ 2.661 4.89 0.000 7.796 18.229
%UH =1
A4 A2 ~0.641 1.149 -056 | 0577 | -2894 | 1611
ARFE] 4.365™ 1.224 3.57 0.000 1.966 6.763
34
sa7 GrEa 7.809 51.275 0.15 0.879 | —92.689 | 108.306
Z]ol& =21 A
=01 %1;;%&13; —26.967 21.762 -124 | 0215 | -69.620 | 15.687
QT dE —347E-05 | 5.16E-05 —-0.67 0.500 0.000 0.000
Ve ik
A A2 WE 0.007 0.004 1.58 0.115 -0.002 0.016
W
TE2g 7.682 6.003 1.28 0.201 —4.083 19.448
A A5k
A —:&g X _:M; —-1.422 1.984 -0.72 | 0473 -5.311 2.466
M7
P —-0.020 0.063 -032 | 0750 | -0.144 0.104
o] 20.937* 5.122 4.09 0.000 10.899 30.976
XEF 4,210
#p<0.1, ##p<0.05, ##xp<0.01
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Abstract

The Influence of Mixed Land—Use

on Travel Behavior
— An Analysis on Horizontal and
Vertical Mixed Land—Use —

Jungmin Yi

Urban and Regional Planning
Department of Environmental Planning
The Graduate School

Seoul National University

Mixed land—use is a major means for sustainable cities and low—
carbon, green—growth cities. It enables efficient urban transport and
energy consumption. Mixed land—use is commonly classified into
horizontal land—use mix and vertical land—use mix. Each refers to
mixed—use on flat surface and vertical clusters. In compact cities such
as the Seoul Metropolitan Area, it is necessary to consider not only the

horizontal range but also the vertical range in terms of land—use.
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However, previous studies have mainly limited their criteria to
horizontal land—use mix. Also, studies comparing the effects of the two
types of land—use mix on travel behavior are still yet to be explored.

The purpose of this study is to define the concepts of a horizontal
and vertical land—use mix and to analyze the effect of mixed land—use
on daily travel distance. First, the study calculated the horizontal and
vertical land—use mix index for each administrative district by using the
building floor—use data. Horizontal land—use mix, measured by the
Entropy Index using weighted floor—use data, is defined at the level of
mixed land—use in horizontal scope within the administrative district.
Vertical land—use mix, measured using Gini Coefficient, is defined
through the distribution (evenness) of complex—use building. Then, the
study constructed the multi—level regression model using the travel
data from the 2016 Household Travel Diary Survey to verify the effects
of individual and regional characteristics. Individual characteristics
include gender, age, occupation, etc., and regional characteristics
include the indices of horizontal and vertical land—use mix.

As a result of the analysis, both horizontal and vertical land—use
mix had a statistically significant correlation with weekday daily travel

distance and commuting travel distance. Meanwhile, only vertical land—
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use mix was statistically significant for daily (hon—commuting) purpose
travel, and both land—use mix indices were not significant in the
weekend model. Next, the degree of influence of each index on travel
was compared through the marginal effect. In the daily travel distance
model, the effect of vertical land—use mix was 1.18 times higher than
that of horizontal land—use mix, whereas in the commuting model, the
effect of horizontal land—use mix was 1.44 times higher than that of
vertical land—use mix.

According to these results, each type of mixed land—use have
different influences on travel behavior by purpose. So, it is necessary
to consider these in land—use planning or transportation planning.
Recently, the need for flexibility of the zoning system has been actively
discussed. These results can be a basic study for the development and

management of sustainable cities and desirable land—use mix strategies.

Keywords : mixed land—use, horizontal land—use mix, vertical land—
use mix, land—use mix index, travel distance, hierarchical linear model
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