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ABSTRACT
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Purpose: The purpose of the study is to analyze the relationship between travel behavior
and urban spatial characteristics in a hierarchical manner.

Method: This study analyzed the relationship between traffic patterns and urban spatial
characteristics for 83 cities in Korea by using a hierarchical linear model.

Results: It was found that the urban spatial characteristics influenced the choice of
transportation mode and travel time with personal attributes. However, the degree of
influence on the choice of the means and the time required is relatively low through the
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policy of changing the city attribute, so the policy effect of mobilizing the land use policy
for the traffic is theoretically, but the scale is not bigger than expected.

Conclusion: In high density or the bigger scale of the city, the mass transportation
system is widely supplied and used, but it does not overcome the drawback that it takes
more time than the autos.
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1. M2

F7] AdArE o Fush A3 2401% A BN B 871202 Wakst ol A0 Lol d thrd A
5 FAS0] ZAe] Axih AR WA Zae] YAE AesheA Uehhs AsgSolth AuH o Bale] 1FA
Seto BusE 5o EARM0l BRACE otk 9 AHed el BEE EARAS U0E AZHHA o8
WASIA SH IRk AR Bk 53] mASHe] BE AU 1 971 SHEA BAFA AT
Aol Bags A B&A thE Baol Eobzlch

A

ke WA AY g3tstaal st myol HFehaA tieasoly R A2 tFuEsrd $ai] A A
A

oi
kﬂ
rlr :
:.é
f
Ao

£ A8t o} (Schwanen, Dijist, and Dieleman, 2001). A= A|F9] (new urbanism) & 74 ZAAE S
jeitiqlo] A E FowA EAAR T 22 7AAZA Y] A ZE 2 e A Feta, nFAA S} BHste theunFAF
P ML By WA TP F8AE A2 Uk IR EZN IUEA (compact city) & THEFE EA 59
Ol FATE ZAAANTL FEARGE dFuTY o]SHILE B9 wFAUAE Hste T titolgts Aol

Ty 2 A wFlHA BEA T il whEo] o] SHA A|EA Tk AFH vlE BA9 247
= EAEEO R QISIA AFAke] AR 238 Tadt Ao 2 et (Gordon and Richardson, 1996). A=A

T AR nAEAL S AHsHA 1EEA ] HEEES AFH0E 3¢ gt AT7AAE AANEHAT (A1E,
1998, 2005; Gordon & Richardson, 1996, 1997; Gordon etc., 1998; Giuliano & Small, 1991; Breheny, 1992a,
1992b, Seo, 2002).
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2. OIE’H k=gl
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T ATHS 327 TR vl & ARME H4EE Foto a8o] Ssste #A A
o AA ] }t} (Shen et a., 2009). 7121 RE ARE hstA 71X Hae] &S 94
HA o] gigks AEdiths Zojtt. Bt Agd Sy HAE AAH QAW v ofye} o] A5 FHA
=5 ”H-Or %ﬁ?‘s}ﬁ‘r. oSk Zd:”ﬂ"ﬂ/ﬂ o] &3t= ZAQRNES AFRJITA 2%, F4 2%, FHEH LS, 18
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AR R 0AE ASH AF2e v o FAA e Aelet AFA A4E ovials Aol
Uolt= Fjele] Agd S Aueks aolow BT 4 b A4 5H L UeitE B95w deol] tho]o] G
el deE dadT ARE ANFD QA SAT owF FHRY FFL WAL Fa adlelth A7 tT A
9 T 893 45 QA0 Uo7l BL4E UFLES oSBT ATANE AN S WOlE S84E o) 8T

b= 234=% A= St (Bhat, 1998; Cirillo and Axhauen, 2006).
olof HEo] AEalls I e FFWAE UehlaL A Gk AR A9 el tE FEeE F

gk FEs ZAaAT7] Sl tiFnERte $8AE Wol o] &dtt FA%H. v At Qs s &=t
e S84 O Bol o]&3the A5 Jok guky o ® AE A qho] ofue} yolof niy A 2 7 3 183
d v AYE B2 A7AHAA AAEL Ak (Bhat, 1998).
WETFEE dHE FRAE AASIL QA= FAT A, 25, ASA A9, A FAY Foll FIFe mA
HOE WEE e TP FYo] BokdA AsaE Bol o &
2)

Aee £53 A5G AH B AT 2HH A

& 7hs/d ol wobthe= Zlolth (Limtanakool et al., 2006).
TR AL Faade] e S mAT AAtA FAAE v A A G Akl HlEl S| Aol A Al gk
HEaE o]&Hol o] tFusS o8& 7otk (Bhat, 1998; Cevero, 2002).

252 BYFte) /Mt 83 AA 8o Iutg oz F8Ato| 8 A5 A (+)Y A dFuFolEAe
71 ditjolth Zii%% S8 AHE Al ﬂ]%ﬁ‘ﬂii Z-g3tal Qlo] AFo] L 75 7hEov teuE s o8| Btk
& < PA e MR F55 S84 o] & gEo] 5o

o E3] ofdo|7} = 73—?—°ﬂ Q“XP°]Q“4 B8Ao] EolA MY Eo] B £02 $EARFE FI5TY Ay
- AARFHQ 8o g FgAo] o] AH(+)Y FAE UeHL Ytk (Bhat, 1998; Cirillo and Axhauen, 2006).

Ewing and Cevero (2001)& S3FeE AAsI= SAITHEA
destination accessibility, distance to transit) & A|AISIL Atk D= TS5 Ao F83 9102 Hjwa dF
Aol JA FEEHIL AT A= ZE wFFH g3 Hd SAALE 7 AA e FToe] AAYEE A7
I ERY AL o] &t sAE %‘3’4%‘3} mebA BE7E & EAA A TR FAR 27 el FaEo] Slo 1
o] $EE &2 Zloltt (Limtanakool et al., 2006).

S EAo] 8o EFHEE /]“]a— A AFA B A5 502 SAHY A8t th A9 T3 EFolA
EAo]§o] £YP5rt 01 FEAE o] &St AY 71E FEo| tlFeuss o8 FERT e 210 YT Cevero, 2002).
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lfmEs) 5 | =
Serte] Mo JRs vk BAIFEAA tFnEaE AT tekst FFAE0] oA YA EEstLtel me} oiF
wEHIAEe] ALY wiolth 1 9 TA AR 759 22 A A A4 AP o FIFE mioh
2.3 MASOo|EM

AEake] B EAEY F7E W3l T3 8-S sta FA A2 JES] AT AsAte] el
FUEE 2345 2ttt EA7])50] A Yo R BitE e AL dFsusd ER9 2L u5FHe F840] Asat
of vl ZA4g AxdS ©e HyPAFodlAM A Ak 9tk (Schwan, Dijist, and Dieleman, 2001). 252 BFEo] 4
HAA Yoyt SEET} ol 0B EA T2 TS E WPt Aotk ey Asat o &gl tE e e
2 O ZAEA AR tiFuFol tidk #3e AHFEAE sta A 119 tiFns AAAE & 25 g E g
A5t ojE2rE Yol 2 £ gltkE Aotk (Newman and Kenworthy, 1992).

19+ AF8) - A AL aQlo] wigE o] AR AT 18l RlEe] AEshe A9

wel wESTo] M) w3 w55t Mase mela] FAXE HAeE 1

o FAYA Ao w}i]ri S| Melo] gt & Q= Zlolt ol g
5 Sl Zloltt.
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2 AT FHYH TS A NJAS T =ASE S BAE FHskeE 1 240 T ol E Hd #4 AREA
MA&EARE 20108 VM BRAHNRAY ASE 4310 TAEAHS ‘EAFAAE ASE Fgdrh FAHYI 52
Fefo] BAHELS FITE tsusd 849 o8 £} T4 AR o] AWshs MR AleEd /i
&3 A2rE] EASHOE F RS 283tk Table 12 £ A7 BARPNAN Z-&st= FAXA 4 £49 A
HeE YEa o

Table 1. Description of Variable

7l JHEAEA, Lo, **t‘é 24
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Table 2& £ AFolA 85 A1FEA MAEAANA 7ol &3 HEEo] tigh 7| 25AE Yepdth 40149
47.8%7} 7FFol wl-e-Aket A= 2H2 20.4%, 29.7% 5 AASHAL AT Yole 47t 26.2%E M8 BAL Ot
50t) 22.7%<}F 30t 18.7%<] 2.2 UElth YAE 59.3%°1H oz2k= 40.7%2 EA7E U B 202 Yepth A
2 FYATF 23.4%E 7P BA O OE2 A 14.4% AYTH 11.9% 7159 11.3%°] <02 Hwd A fopd 12
LHERSE T

Table 2. Statistics for Individual Variable

= HAE
74 257,475 47.8
ol Hj--2 109,815 204
andl A 159,732 29.7
71Ek 11,191 2.0
60 °]d 74,683 13.7
50th 122,161 2.7
ol 40th 141,141 26.2
30th 100,339 18.7
20t) 66,331 123
10th 33,558 63
- w4 318,938 59.3
SE 219,275 40.7
A 77,246 144
APFH 64,109 119
A&7} 50,716 9.4
AR A AL 54,180 10.1
AGTH Tl AR 50,832 9.4
H A 126,167 234
FHAY 5,301 1.0
7154 60,660 113
7)€ 49,002 91

Table 32 & A7olA &&a AlFEA NASAANA 7h7ol £ dgol W 7|25AE Yehith B4t
ATAFE 42 o)l 42.0%F i B2 Holn 1 tha2 3¢ 26. 4% 290 14.6% 19 4.6% <olw BurtTAdFrE
3.44%10.2 7hrelpvt vlw A g dolth v H3tokgo] §ls 7h7F 88.%% thREolv e BAstal = The
87. %% & AFS BHF3sta 9l o2 Yehgth

AW 54.3%7F oktEC] a1 9lor AT At TTF ol Ab= Abghe] 25.2%, EEFEL 18.8%°1H, 69.4%
7k A7) el A A= A o7 YeRth 7HFRA A5 300~4007H 0l87E 31.6% % M4 Bl 71 T2 200~300%
€ ©]3} 29% 100~200%H 13} 17.2% 400~500%H €13} 15.1% wolm AAH R Uepsth Asha7ta) ZHAZR
6~10% °|3t7} 27.6%= 71 BIL 18 oluf 24.2% 1~5% °l8} 20.1% =olm AAHSZ 10% o7} 71.9%2 ti
< A Sk A [FAA EBAE 4~6% ©l5l7h 43.7%2 7P B 1~3% ot 30%°1H 10% o4=
18.5%0) ©ahs 202 Ve
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Table 3. Statistics for Household Variable

HE HAE
19 24,928 46
291 78,337 14.6
et 39l 141,946 264
491 226,301 420
521 ol’¢ 66,701 124
w25t o Ae 473,772 88.0
191 o) 64,441 12.0
. s 69,761 13.0
FF o
As 468,452 87.0
ol E 292,298 54.3
dg7y 71,910 134
FHIRF = yA=d e 63,759 11.8
o= 100,974 18.8
71Ek 9,272 1.7
A7k 373,407 69.4
. gxﬂ 117,583 218
AA 33,917 6.3
7]} 13,306 25
1009+ o]a} 36,163 6.7
100~200%HY o] &} 92,444 17.2
THTRA EAE 200~3007H o] 3} 156,135 29.0
300~4001H ©)&} 169,828 31.6
400~5005+ ©]3} 81,142 15.1
18y 130,001 242
1~5% ol3t 102,885 20.1
. 6~10% °|3} 148,619 27.6
ASA7A ZRATE
11~15% o]3} 65,041 12.0
16~20% o]3} 40,578 7.5
218 ol 51,089 93
1o 15,649 29
1~3% o]s} 161,519 30.0
WA FA7A] EEATE 4~6% o]3} 234,891 43.7
7~9% o|3} 25,142 47
10% o1 101,012 185
Table 47 £ AF A &3 A1FE NAEHNA T4l &3 AFEe tig 7 =FAE UrE‘r”dD}. —Er“EH“X}EI
65.3%7F A7t 54 PO 2 S0 H|3| =2 HFoE YEHT. FAFES S8V 48.7%2 7 B W2 29.5%
A4 21.1% dsnsd 5827 HIsg v5 o2 Yyt Fdo L85 s AR 21~30% ©l87t 24.7% % 7}75 i)

I1os

sqs= Aol fle

< 11~20+% ©l8t 19.7% 31~40%

57 83.9% % HFES

ol3}t 12.6% <o
ARkl = Aoz YR

19 AAAoR 3
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Table 4. Statistics for Travel Variable

sz ?17} 351,664 65.3
=z 186,549 347
=82k 262,227 48.7
e W2 154,127 29.5
LA RE 113,430 211
g A| 8,429 1.6
101 53,678 9.8
11~20% |3} 105,246 19.7
21~30% |3} 133,231 247
L ki 31~40% 3} 68,529 12.6
41~50% ©]3} 44,351 8.1
51~60% ©o]3} 66,547 123
612017 66,631 11.7
. 0 451,553 839
RS 130 o4 86,660 16.2

Table 5= & AFolA 283 A24E A= 837 EA9 EAEA MaEd te 7|2 5AE VYepdth HA =9
A= He 301,995™ 0™, HA AT FollA 650]74<] Q17021 E’éz‘i}%% Bt 12%% & AL opUH, A7 EE
21799 /i 2 LERTE

AAAFSY 1EATE H 97,7239, 19YGDPE BT 6,606,934, 190924 gt

AAZH A %< ‘é%%%#—t— B 103.95010 FrAFE B 125752 vl e 47t g3dshn g Aoz e

Q & B 25%0H FAFANALFE B 11779712 ettt AdA#]
637422 et

12
rlo
M
©
>
o
rj(g
o
fru
=
fu)
3

U[o
e

Table 5. Statistics for Urban Character Variable

e B FEUA
2l HLOG) 5.48 0.44
by 1F3H&(%) 12 0.04
AFEE 2179.33 3386.67
AEAF(LOG) 4.99 047
A 1219 GDP(LOG) 6.82 0.49
1A A A Fol (9) 962.72 847.96
el IR 103.95 38.74
h Bed S 125.75 23.25
=7 A 718H&(%) 25 0.11
T FAAA S 117.79 139.79
A AFALHAAF(AF A T ) 117.63 31.96
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3.2 21" BAMYHE

A E Ao 22e AR TE AN AEH TRE 45 E4L /AT A9 BAE EAHoR 77
S BAYMOE JAA REe BB AANGRI L FHAFE NASRIN AT FPAFE 5952
A B9l 35 AP (15, A Deke F el £FoIH SHR AR 02 F2ol4 S48 W) B
e BHSHE RYOEM 2 AAS b £ Aol 15 EHOEVE JFL Bor] 5 Ao £ IF &5
AQle ok e Ao} gl &3 NS PEHE B4S 23 Aok AAskE Zolch £83(2006) 0] A
S 1 BEAY B 257 2Re 0L 2

142 19D Y = Boj + B X5+ L)
FE (1% A9 F) Boj = Voo & Vot Wy F 1, @
Bij = vi, T Wit uy (3)

= B2 2 ANSze] AR HAAFoIT X, = 15
A AT 4 A= FAA] EAL oJulT, A, & A5 BHELI random effect) 24 FRAIE S BAE ol @

ok &, 5, ~ N(0,0°) 02 7HRT W, & Algle] 9 jX9e) B4 8Q1e onlstal v, 9 v, & 25F9] AU 577
ol w8 uyE 25Ee] FEAHREAM AGFEe] Faolth

A7 wy; ~ N(0,7,,)s uy; ~ N(O,7y,)s Covlu,ju;) =71, =1,& 7P wekal 2 (2) 9 2 (3)& A (DA &
B ATRIAE B8 (D el

Yii = Voo Voy Wi+ 01, X F v X Wi uy ;X5 ug; + (4)

MN
o

A (@) 9 AANERE L 1553 255 sk Radsta ugadel FEEHE FEste] B4 APs=S i

3.3 2MZD

Table 6& FHAHAREI} FEPAEFH o A w2 28 23] BA7A0 9} =27 434 (ICC: Intra—Class
Correlation) = YeRATE ICCE2 00l ZHTTFE F5-E2 MUALAH e F B4k vgo] FHoAA = v E 100%
o] 7WHE4E MASA T TAEATES] FBBAVE 2o AL rdt. FlsEdY

=

S4o] MESTAHC] NS BRo] G MAE Ao ekt A 45T
ootk =8 FYAGRYAAE 6.64%2 M e gl 9 ML FRATL A A0 ekt A7
AZshe Aol
Je mEel} EXol 8845} dstel Auste EASAS WaAYE AR B FHAES WA A5

£ 14.6% BT BN WAL AEE 664%0] B4 202 o|gH o AP Asfolth. 5 LEL 919
A Aol 4 A e A HAEAE olgH o glot 1 el talE Aunts 24 ge Aoz ANT 5
oIt} QA AW vhe) 2o] tFLEFA EANET TAALL B FaESBHNE ERake AL 1 4 &3
7 S AL 2 AEA ghe Aol

Q

tio
jisa
"
¢

o

2) AAA BAYHES AYATE 19" TP} =AFIELA &
&3] AT WE.

&
4o
o
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A
1%

T (MF=, 2015)
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Table 6. Variance components and ICC

Intra-Class Correlation

(ICO)(H: %)

14.61

6.64

=
!

A2

1.47889
62.4897

A1

(A&

8.64044

)

ze)

A

878.5048
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S
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Table 7. Estimation of Model

2u Sy EYPA7 R
Coefficient t-ratio Coefficient t-ratio

LA 0.481 32.691%** 1.180 12.076%**
L}o] 0.008 6.627++* -0.088 -10.781 %
A 0.354 10.642%+* -5.446 29 466+
AATH -0.021 -3.403*+* 0.744 14.8071**
TS -0.026 -2.631% -0.188 2.756**
HEEE S -0.035 -1.787* -0.174 -0.967

A1z i}ﬂ%ki-:r -1.656 -49 402%* -0.159 0.660

M) TSR -0.003 -0.332 0.402 5.735%%
A -0.035 -2.571%* -0.660 -6.584%+*
THTRAA LS -0.090 -10.464* -0.179 2.433%
ASHANAERAIZE -0.013 -5.107%** 0.014 1.307
WA G R EHA 7 0.009 3.842%+* 0.147 9.963**+
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TR FAZAH NAAA HAE HIFA Aol £3 7SS THEE 4 2T Uil wEsd A
of 3AACE fFoahA dista Ak A2FER] EAEES EHEE =A9 Aok AAF 29, EAEA 1 Ad
a]lo] wFFee] Addl FAXOE fFoatA e MIAL vt o= ol&H THAA AT AFIHEE HSde
Aoz A|Rle] B4y 7h 543 e TR AFshs =419 o2 A AAZ SAo] e g 42
WEAQD aRle BN FE AAEE AL e PR te Aol EAISA pEEe] BAA BEe ARy
AT7F BaL BErt w245, A7 B3 BRI 245, AZHEEC] wal FAAR0] Bers tFuse Bl
o] g3sh= Aoz UEhgth o2 A 7€ v AEEA FE dF-E SR sks Ao &5 AAH Ao R
AN = Aok

THYNNRR ] FAZAA FHFE AP o) FAHAI} vlszE A N AA A S-S HIFESA Tde] £i 73
sHAE SA thFEEo] A TR FAHCE FosiA At Ut A2eEd EAEHES AVEE =49
7-oF A 2], aE)al ZAEA 8Rlo] TRt FAA LR FofsiAl FFe VAL ATk o] &4 M AR
AT7HdE AFshe Aol A7 Bl Bvt 2255, AV B AAGEIY 45, AVHEREe] wal Ao
BETE Ato] Wol &85 = AR Ueyith o]dd Ade 7€ vl A-EAN FAAE AFHE AR 44 T
By w2 A fode AEE Aol

#Alel 2
o =& AFUTL 2016 8% A ATH] Aol ofste] ATHAE.
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