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Impacts of Neighborhood’s Land Use and Transit Accessibility
on Residents’ Commuting Trips - A Case study of Seoul

Kyunghwan Lee"

'Department of Civil & Environmental Engineering, Kongju National University

2 o B ATL ARAE GYoR 2uel Exolgut thEREAY HYHRYel FREY AL JUL B
Y ¢le] Balo] glrh oS §18) £ ATAL 20108 SR AFEYUNRA A2 olgFto] HAL 4
o

s
sigen, HEdon 3407190 EoEY ARE BANRD o8tk BAYHE Jelduasnys og
o B3 2ele] FAUEe} EXol8ERES BOH4E, T2l ARAA NsEeA waAt e

S|
:
3
fo=]
AX =
2 Bagold SEAE A3h8S ol 88 SEe] kol AoR Uehdrh wehy TUEIANLE fEst
=
ot
=

o
=)
R

i 2 oy ok

AEAA BAYIHE iRt EARAL YEaEelsS Bt TAH FTe nA Ao Azt
et R gFRES ol8d Fogde] Que nAs Asidole] uaW WA A AT of 4327 525m

FE

Abstract The purpose of this study is to analyze neighborhood's land use and transit accessibility affecting
residents' commuting trips through a case study of Seoul. The main data source used for this research is 2010
Household Travel Survey data from which 34,071 observations were selected as the final sample. Then a
statistic analysis was carried out by applying random intercept logit model.

Analysis shows that a high level of residential density, land use mix in neighborhood results in more use of
subway for commuting. And higher access to subway station leads to more use of subway. Therefore, a high
dense and mixed use development as well as a high accessibility to transit station can contribute to activating
the use of public transportation for commuting. Finally, the walking range of subway station affecting transit
mode for commuting is estimated at between 432 to 525m.

Key Words : Land Use, Random Intercept Logit Model, Residents' Commuting Trips, Transit Accessibility
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nVep'eEIen Land use Residential density, Land use mix

ariables Neighborhood
i Al s bli L .
Environment eeess fo p.u ¢ Walking time to subway station
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Dependent . . . .
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[Table 2] Descriptive Statistics of Variables

Variables Measurement Min | Max | Avg. | S.D.
Age Years 20 90 [44.19 | 10.94
Gender Female=0, Male=1 0 1 0.72 | 045
1 : under one million won
2 : 1~2 million won
Individual’s Income 3 : 2~3 million won
Socio-economic (Monthly Income) 4 : 3~5 million won 0 6 373 | 114
Characteristics 5 : 5~10 million won
6 : over ten million won
Occupation Profession/office=1, Others=0 0 1 0.60 0.49
Vehicle ownership Number of passenger car 0 4 1.03 | 0.57
Housing type Apartment=1, Others=0 0 1 0.55 | 0.50
Residential density Household / Area(Unit/ha) 0.63 [186.60 | 56.70 | 32.10
Land use i
Neighborhood Land use mix | Lh¢ rate of businesses compared 10 ;| 437 | o5 | 314
. housings
Environment
Access to publicWalking time to subwayWalking time from home to subway| 1 90 |1047 | 711
transportation station station(min) ’ ’
Transit modal ?hmceThe use of subway compared to vehicle Subway=1, Vehicle=0 0 1 042 | 049
for commuting
3.3 EAHH Aol L viAle 845 B8] 9t B¥E +
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[Table 3] Factors affecting Residents’ transit modal choice for commuting

Model 1 Model 2 Model 3
Coeff. . Coeff. . Coeff. .
(SE) Odd ratio | p-value (SE) Odd ratio | p-value (SE) Odd ratio p-value
Individual’s Socio-economic Characteristics
-0.3833*** -0.3842*** -0.3851%**
Gender (0.0344) 0.6816 <0.001 0.0345) 0.6810 <0.001 (0.0344) 0.6804 <0.001
-0.0168*** -0.0168*** -0.0168***
Age (0.0015) 0.9834 <0.001 (0.0015) 0.9834 <0.001 (0.0015) 0.9833 <0.001
-0.0280%** -0.0283%* -0.0310%*
Income (0.0125) 0.9724 0.025 (0.0125) 0.9721 0.024 (0.0125) 0.9695 0.013
. 0.1742%** 0.1757%** 0.1738***
Occupation (0.0257) 1.1903 <0.001 (0.0258) 1.1921 <0.001 (0.0257) 1.1898 <0.001
. -0.4912%** -0.4925%** -0.4939%**
Vehicle own (0.0320) 0.6119 <0.001 0.0321) 0.6111 <0.001 0.0321) 0.6103 <0.001
. 0.0691%** 0.0699%* 0.0695%*
Housing type (0.0278) 1.0716 0.013 (0.0279) 1.0724 0.012 (0.0278) 1.0720 0.012
Neighborhood’s Landuse Characteristics
Residential 0.0031*** 0.0031***
density (0.0009) 1.0031 <0.001 (0.0009) 1.0031 <0.001
. 0.0753%** 0.0757***
Land use mix (0.0008) 1.0782 <0.001 (0.0008) 1.0786 <0.001
Access to Public Transportation
Walking time
-0.0082***
to su?way 0.0021) 0.9919 <0.001
station
1.2004*** 0.9625%** 1.0673***
Constant 0.0966) 3.3214 <0.001 0.1136) 2.6181 <0.001 0.1192) 2.9074 <0.001

#p=.10 **p=.05 ***p=01
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[Table 4] Collaboration between walking accessibility to subway station and transit modal choice for commuting

?; ;ff) 0Odd ratio p-value
Individual’s Socio-economic Characteristics
~ Sk
Gender O((_:a i(;)‘;i 2 0.6808 <0.001
~ ko
Age 0((()):)2815) 0.9833 <0.001
~ *%
Income (()003 1021 5) 0.9704 0.016
Kkk
Occupation O((l)704265 8) 1.1908 <0.001
~ ko
Vehicle own O(g?)zi 1 0.6106 <0.001
*%
Housing type ?gggg 8) 1.0718 0.012
Neighborhood’s Landuse Characteristics
*khk
Residential density 0(8%3010 9 1.0031 <0.001
*kk
Land use mix 0(?)7;058 3) 1.0784 <0.001
Access to Public Transportation
%Kk
Group 1 (<5min) 0(3)3()3297 8) 1.0762 0.008
Kkk
Group 2 (6~7min) 0((1)2.;?5 5) 1.1354 0.005
Group 3 (8 ~9min) (ggzgg) 1.1022 0.155
Group 4 (=>10min) referent
*kk
Constant Oé(9)318132 6) 2.5557 <0.001

#p=.10 **p=.05 ***p=01

4599



bty a st el Al Alldd A9, 2013

5. 28

18
-
rr

MEAE e s 219 EXolg tis

4ol A AuEe] Bt

wastgon, 2o HAA0E aof

R

o
alles
H oo

2 K
b

of A a3 of
)
ok
v o
2}

i
)

ofr
o

ARB| A A EAdo] Bttt
A3} 752 HIESH
chAElo] oFRS u)x|

SRRy |

0m$‘
i)

N

i

ol
o
ML o
2

;
©
i1
offt
ru
4

-

o
rr
N
i
re
0
2,
>
e o
jl
s
o)
o
o,
O

2
r =
9 32

ox L TRl rr

oo = 3L o
o 12 &
N 2

jatad

iy

o

fo

rO

flo

o

o

>

lo

~

>

oM,

Y

RUNY

48 Baggeld SaxtuTh AHAL
BolXe Ao vehth olof g Ak 7129 &

AN
BRSO 5T EREAAL HAHIAHS 2o
%
2]

Fi= wAA

flo
3
kl
ol
o
i3

2
£
T
o
o

2t sEol FHFE A=
3 F 432~525m&

APREISIG o= FAPE HiFaes o8] flsf
ol=ojzl wdl H3YAT o] sk, TOD, Transit
Village Aol 2 oA AAET o HELERFA
o] H3Y H91(eF 400~600m)2te oA frARE 45
ot 2 % 9t}

& s 2Ee Exolgat e agAld BT
4 WA R SHEFe Sl ol EUIE &
glo] EXo] g} tiFargAld RaPTgol sIAl
gof njxl= IS Ao Eit ASEHE T

=)

-

)

gEmEolgo] Gake nlXE Ashaee] uaw
2 ANk ZRelA ofn)7} gicka Az
Sefubet SAolq tiERLEC 8-S SAB] et
ARG 2YsHe BN B Aol ATt BE
& Q1% o

H o do

ila}

References

[1] K. H. Lee, "The Effects of Compact City Development

on Public Transportation Commuting : The case of 54
medium and small-sized cities in Korea", Journal of The
Korean Society of Hazard Mitigation 10(2), pp.55~60,
2010

[2] K. H. Lee, S. N. Kim, K. H. Ahn, "Effects of Land Use
and Urban Form on Bicycle Commuting in Small and
Medium-sized Cites", Journal of the Korean Planners
Association 43(5), pp.49~61, 2008

[3] J. H. Rhim, "The Land Use Characteristics of Rail
Transit Station Area Influencing Transit Demand : A
Case Study of Seoul", A dissertation for the degree of
doctor, Seoul National University, 2006

[4] R. Cervero, "Mixed Land Uses and Commuting
Evidence From the American Housing Survey",
Transportation Research A 30, pp.361~377, 1996
DOL: http://dx.doi.org/10.1016/0965-8564(95)00033-X

[51 J. G. Strathman, K. J. Dueker, "Transit Service, Parking

Charges and Mode Choice for the Journey-to-Work :
An Analysis of the 1990 NPTS, Presented at 75th
Annual Meeting of The Transportation Research Board,
1996

[6] M. Buch, M. Hickman, "The Link Between Land Use
and Transit : Recent Experience in Dallas, Submiteed
for 78th Annual Meeting of the Transportation Research
Board, 1999

[77 M. J. Jeon, "The Relationships between Land Use
Patterns and Mode Choices for Home-Based Work Trips
: The Case of Seoul Metropolitan Region", Journal of
Korean Society of Transportation 15(3), pp.39~49, 1997

[8] S. Y. Shin, "Jobs-Housing Accessibility and Commuting
: The Case of Seoul Metropolitan Area", Journal of the
Korean Planners Association 38(4), pp.73~87, 2003

[9] J. H. Hong, "The Influence of Compact and Mixed Land
Use on the Transit Modal Choice", A dissertation for
the degree of master, Seoul National University, 2007

[10] H. G. Sung, "Impacts of the Structural Relationship for
Transit Accessibility and Jobs-Housing Balance in
Residential Location Choice on Travel Behavior at the
Household Level", Journal of the Korean Planners
Association 47(4), pp.265~282, 2012

[11] H. G. Sung, J. H. Rho, T. H. Kim, J. H. Park, "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 the Korean Planners Association
41(4), pp.59~75, 2006

[12] S. H. Kim, C. M. Lee, K. H. Ahn, "The Influence of
Walking Distance to a Transit Stop on Modal Choice",

Journal of the Korean Planners Association 36(7),

4600



i

o] EXo] g} thFuFAl

pp.297~307, 2001

[13] D. O. Kim, Y. G. Rye, H. G. Choi, "A Study on the
Setting up Method of Subway Access/Egress Area by
Walking and its Application", Journal of the Korean
Planners Association 37(5), pp.177~186, 2002

[14] N. J. Kim, "Estimating the Subway Station Influence
Area by the Distribution of Walking Distance and the
Changes of Housing Sale Prices : Focused on the
Subway Stations of Jungang Line in Gury and
Namyangju City:, Journal of the Korean Planners
Association 47(6), pp.29~38, 2012

[15] K. H. Lee, "Effects of Neighborhood Environment on
Residents' Walking Time and Health - A Case Study of
40 Areas in Seoul", A dissertation for the degree of
doctor, Seoul National University, 2008

[16] S. H. Oh, J. H. Namgung, "Pedestrian City - 12
Guidelines for Better Pedestrian Environment”, AURI,
2011

0] & 2hKyunghwan Lee) (3|9

e 20004 8¢ : AejEt
3 (F8AD

e 2003 29 : AMeTEw E=AA

ADs2 (F84AAh

2008 29 : AetEtw A3k

AAA"EgEE EAEAEY

(Fshubap

20099 39 ~ &Af : T

A A TR Al wER

e

El
)
Hy
o

L]
of

L

o

Tl
SAAE W A, SR A, EARRA

4601




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


