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Contents lists available at ScienceDirect 3 Journal of
Transport

Contents lists available at ScienceDirect

THE MTBIATIONAL XUk 08
LRRAR POLICY AND FLARTING

., Journal of Transport Geography
Cities

journal homepage: www.elsevier.com/locate/jtrangeo

journal homepage: www.elsevier.com/locate/cities

Exploring the impacts of land use by service coverage and station-level @Cmsmk

Viewpoint accessibility on rail transit ridership
(Re)Designing the built environment to support physical activity: @Cmsmk [Hyungun Sung*], Keechoo Choi"?, Sugie Lee*, SangHyun Cheon
Bringing public health back into urban design and planning CDepartment of Transportarin System Ensimeering. Ao Universisy 5 Woncheon Do, Yousstons.Che. Suwon 445,740, Repubie of Korea 11 e o ores

€ Department of Urban Planning & Engineering, Hanyang University, 222 Wangsimni-ro, Seongdong-Gu, Seoul 133-791, Republic of Korea
9 Department of Urban Planning & Design, School of Engineering, Hongik University, 94 Wausan-ro, Mapo-gu, Seoul 121-791, Republic of Korea

Mohammad Javad Koohsari *>*, Hannah Badland?, Billie Giles-Corti®

Analysis results for Seoul by service boundaries.

*McCaughey VicHealth Centre for Community Wellbeing, Melbourne School of Population and Global Health, University of Melbourne, Melbourne, Australia

® Behavioural Epidemiology Laboratory, Baker IDI Heart and Diabetes Institute, Melbourne, Australia 250 m 500 m 750 m 1km 1.5 km
Coef. t Coef. t Coef. t Coef. t Coef. t
Built environment
Constant 5703 s 4.03 5496 s 416 10112 w4 725 11.553  s4s 850 10124 s 6.88
kY Density
E At which scale? Residential 1512 sss 294 0762 343 0.830 s 359 0697 1.78 0.363 0.87
B c.q Residential density Small-scale neighborhood living 3106 s+ 564 2609 5.02 1.084 1.65 1.228 090 1.185 0.84
E; atikmor1okm Large-scale commercial 0422 035 3324 wax 348 0.649 0.41 4,188 1.20 0419 0.05
§. around people? Large-scale public service 3.083 - 1.89 0743 0.94 1.755  +4 232 7873 4 250 0879 0.31
o —-).'" Physical Activity“.' Health Office 1861 s 2.65 1107 #xx 278 1.515  + 2.25 0.195 0.07 1.357 0.66
A, -Fortransportation / Risk Factors Diversity
A roreonsion g Res. & non-res. use 0496 s+  -252 0051 025 -0407 -+ 167 0632 « 257 0126 0.42
$ Howmuch? N Res. & small-scale neighborhood living 0569 =+  3.13  0.051 023 0221 090 -0.103 049 -0.280 1.21
E e.g. Increasing density use
£ j‘ioo‘:?;g”;effgns g o Minutes of walkin Res. & large-scale commercial use 0129 068 -0.112 047 0481 168 NA NA
3 per hiectare? x 9 Res. & office use 0.068 044 0021 0.12 0.087 034 -0.061 030 -0.072 0.32
E L » Threshold Large-scale commercial & office use 0.079 0.68 0.092 0.80 0.192 1.71 0.078 0.62 0.226 1.39
H Index for the 5 nonresidential facility 0.104 0.44 0.253 0.98 0.589 2.28 0464 1.76 0.091 0.29
use types
Station accessibility
P Number of station entrances/exits 0.062 s 379 0066 s+ 420 0.061 379 0073 s 439 0.071 4.06
P Number of bus routes by station 0.008 s+ 2.75 0.009  #xs 3.29 0013 s+ 4,69 0.014  #4s 5.10 0.013 ok 4,60
Distance to closest station (log) 0.077 050 0148 1.01 0306 + 1.92 0.386 241 0.148 0.87
H Transfer station (1 =Yes, 0=No) 0.131 1.16  0.097 0.87  0.107 0.89  0.054 046 -0.134 1.08
Railway type (1=intra-urban railway, 0290 == 2.25 0421w 332 0399 s 3.10 0474 s 362 0424 3.04
o 0 = inter-urban railway)
HE Distance from city hall station (log) 0.063 096  0.000 0.00 -0.046 0.73 0.029 048 0.021 0.33
o= Distance from Gangnam Station (log) 0135 « 1.85 0117  « 1.70 0.020 « 0.30 0.053 0.85 0.103 1.49
Residential density Model statistics
Lambda (1) 0.652  sxs 360 0648 «xx 355 0563 2.63 0439 =« 1.73 0497 4 2.11
v AI '6;“ IA:I H _JI\_% OI _g_ ?_l-ﬁ;." ol 0" [[I. EI- Moran’s I (error) 4333 s 5795  wex 4026 e 2791 s 2331 o

= Lagrange multiplier (error) 5582 = 10918  ##s 4519 1.668 1.031
10l = o == R-squared 0.368 0415 0379 0.363 0.258
%! = x—-II ?—I ﬂ A-I ﬁ 7' Il:l_l. '|'_'£|| - = cél- EI Akaike's information criterion (AIC) 691.5 668.3 685.9 690.6 7374
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GiZScore

) 20
WD < 2seste.0ev.  EE=J196-258SaDf 2

[TITIT) -2.58 - -1.96 std. Dev. B > 2.58 sta. Dev.

GiZScore 0
WD <258 ste.0ev. =] 1.96-2.58 Std. Dev b

| | Kilometers
[ITTTT] -2.58 - -1.96 Std. Dev. B > 2.58 Std. Dev
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Road Center Line

Buffer Zone

»
LI Y
]
L]

Intersections

[ Apartment Road Width{m)

[]Town House = 1.20000 - 4.20000

[ Detached House == 420001 - 7.00000
- [ Public Institutions = 7.00001 - 13.00000

[1Educational Facilities = 13.00001 - 24.00000
[ Sports Facilities = 24 00001 - 60.00000
I [ndustrial Facilities

I Ccmmercial Building

B edical Facilities

[ Welfare Facilities

B Cultural Facilities

=)
% [ Religicus Facilities
e W Service Facilities
G
cﬂ“% []Etc.

1:5,000 Digital Map

> Street Connectivity
v" Data : Rode Center Line(Length, Road Level),

Intersection(Count)

v" Sum of 3 z-scores
. Street Density = Total street length per unit of area /
Buffer Area
. Intersection Density = # Intersections area / Buffer Area
: Average Block Length = Sum of link length per unit of

area / # of intersections per unit of area

Conversion to GDB
: Network Length
: Get # Link

Calculate Buffer
Area

Get # Intersections
In Buffer Zone

Street Density

s

A

\

Average Block Length ]7

Street Connectivity
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[ Exclusive Residential
[ Co-residential
M [ndustrial Facilities
B Commercial Business District
B Mized Drea
[ Culture and Sports Facilities
I Airport
Il Fort
0 Railway Area
Motorway
[ Traffic Communication Facilities
I Environment Facility
BB Administrative Facilities
[ Fublic Facilities

Sub Scale Land Use Map

[ Exclusive Residential
[ Co-residential
M [ndustrial Facilities

“1 B Commercial Business District

B Mized Drea
[ Culture and Sports Facilities
I Airport
Il Fort
0 Railway Area

Motorway
[ Traffic Communication Facilities N
I Environment Facility W¢>E
I Administrative Facilities 200 i
[ Public Facilities 1 Meters

Micro Scale Land Use Map

DN N N N N

DN N N NN
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1: 25,000 Scale
Landsat TM + IRS 1C
Spot, KOMPSAT-2

1: 5,000 Scale
Kompsat 2, IKONOS
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Al

<Dasymetric 7f @ = >
ks

A= A=Y MEE dSY 2011 | CHAIBWEZ DT 7| # S 0|8ct &K g0l =, S=5Tt2| X, 29(5), pp. 479-485.

» Dasymetric Mapping Method

v' Transformation of data from a set of arbitrary source AR AAHQ} AHSE HAHLS C}= £ 9lr).
zones to a dasy-metric map via the overlay of the MR AFZLO| AF= X|HOES TS OIZAl
source zones with an ancillary dataset M H3IE 2 2 ol27R?

v’ Data = JipGyeGu Statistic Map(Census) 0|2{3F W32 OtE = 9 AL ‘o{C|0j’, ‘Y OfL}

Land Cover Map(Sub Spatial Map) =3 s12
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> Data

: Building Floor Information, Micro Land Cover Map

: Sum of Total Floor Area of Neighborhood-convenience Facilities(1, 2 Type)/ Commercial Area of Buffer Zone

1 [F2 TEUANNS EUAUS BHEE BB | EAMZS BAGIST ZUT  SEE o
2 |BMBGA SART SES CfX| 2423 1 1 LB 2 AN o074 M4 2 1 ol 278.91
3 |EMDEA HMET HEE OfX| 242-3 1 1 P PUE=IN P fo074 14 2 10 SHSAE 276.91
4 |Eamoa] SART EEE X 242-3 1 1 IS HEAL o074 N4 2 11 = HET 25721
S |RATolA EART BES CfX| 242-3 1 1 1B e A o974 14 2 12 wASHE 2169
6 |RUBHA SUET BHE 4] 2423 1 1 A1 E TS CEERZ ST 2 13 ol 27601
7| RMEEA RAET BES R 242-3 £t 1 A1T T2 ATA S Bog7s 4 2 4 o3 27691
3 |HMDGA| EMRT EME CfX| 242-3 1 1 H1Z D2 MEA| A f0074 N4 2 15 B "85.88
0 |HARGA AT BEE CfX| 242-3 €1 1 A1 D 2B 9974 14 2 16 2|8 276,91 Total 186456 Floo
10 |BAZGA| BART SFHE fX| 242-3 1 1 HIZ D2 ML 99074 N4 2 17 JIEFH1B AL 13513 ! r
11 [RNTA| BMET BEE fX] 242-3 1 1 ArEoEldsa - 99974  Na 2 2 o|# 27691 Row Data( XlXS)
2 | EEeA| SAEIT BEE R 242-3 "1 "1 |15 2 21 WS A og74 4 2 3 x| 30| 2l 276.01 :
—
\ 4
Buffer Commercial A
G dlng uirer Lo ercla rea
. - ¢ s%e o
‘ ' * . > - . *
D X “ - * -
SHHEIEvE =25
2ME1E 1| EEENE EARHE L
7920 1) JIEIESAE LA
7920 1| JEIEEA 2 LA
5711 1| ANEHEENE ST
56294 1| JEHEEA 2 LA
4998 1| FEE=SS ST
49248 1282 L EA
4653 2| NEIEENE SLEE
4643,02 3| JEEEN 2 L EA
4550,04 4 [HHE: LR A
4CEZ 42 2| HE LA

Calculation Commercial Density(Floor Area Ratio)



Kd

nl

XN ok
i 1+

=
=

FE|AA

al
L

StX
=Ry

4
=

o
[eX
=k

K0 .
a <
0! = N
iy Mmo I
_ 10 =
S
gl *_M_Iu. >3
30 i
| |&r| [T ©
i = f b
ol || | W
mo| | RO o ol oF
T 1
I I N L O e B
e = D I ™
N =K 4
or| |3 u| |8 |H
N mm K orl oK
= IR R
et I v vl O T
TS| (U R | s
IH = o |8 |=
i 10 ol T —
- - 2! S
~ 1 T 1B |
il T
— A o 70
H = I 1 ST
= |l < © <
gl rJ Ll e Br
< o bl - N
M
| B (R
RN
<k n 1/0 _
Tl - = N > =
3 W % O =
el 1G] |
[
<]
o OR
wjn o
e}

=
=

| X|&E 9
ol KA

1A
i
)

—
(@)
=1
a1
—

3&
SHX
| —

=
o

22



1x A& A8 X =
1x = Xf O X| =

S71% ol 7ot
MAMA 2RtE A 2A

- W2 4,281 | + S48 2,051,940 7|
+ Ard0pE 11,257 f L8AE =4

SUA =L A= JOIN

H
3O, AHEITGH T2, YA
n = 7 .
% . oed AR ASE 4 =M otm
=pe
7Hs N _
58+ AT IR A, MY DS, TANE S)
I 7#-?‘-?‘—'?'—, HRYE, AA8E s, FHAE 3)

[

23



