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Built environment, walking trip for different purposes, and pedestrian
satisfaction
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Abstract

The purpose of this study was to analyze characteristics of the built environment that
affect pedestrian satisfaction regardless of their reason for walking; these reasons were
classified as commuting, leisure, and non-leisure. Independent variables included pedestrian
and built environment, both street- and neighborhood-level, characteristics, while using a
multilevel ordered logistic model enabled several analyses. First, pedestrian satisfaction was
determined according to purpose; second, positive satisfaction factors, including floor area
and building density ratios, land use, number of streets, and pavement width, were
incorporated; and third, the difference in satisfaction impact factors according to each
individual's purpose and features of the built environment were identified. Overall, the
variables' directionality was similar regardless of pedestrians’ reasons for walking; in light of
these reasons, though, this study reveals that the built environment could be improved to
enhance pedestrian satisfaction.
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Table 1. Analysis variables and data source

= By Ol sdrd XtE &KX
Variables Explanation of variables Source
HaiOt=EC @ very dissatisfaction, @ dissatisfaction,
Pedestrian Satisfaction (®normal, @satisfaction, Gvery satisfaction
L 2012 M2A]
MY Gender Man*, Female SEoInTAb
o] EA - - A
7PHI_ _‘T o Age Minor, Adult, Senior* Seoul
cizenal - - Pedestrian
characteri X9 Job Office worker*, Production worker, Sales and Rethity Siirye
stics H service, Students and other Y Y
BI=H & Frequency Often*, Usually, Sometimes
HEE Sidewalk width Sidewalk width(m)
£ XIZ = No. lane Number of lanes on the street
=M Centerline Existence of centerline (O=no, 1=yes)
HXHEE Braille block Existence of braille block (0=no, 1=yes)
AAZ Slop Existence of slop (0=no, 1=yes)
oA Fence Existence of fence (0=no, 1=yes)
BE/XEAE* . .
T2 P WaIking/Lar sl Walking/car mixed street (0=no, 1=yes)
£4 i AHANAE : ‘ 2009
St‘reet Side Walking/car mixed Walking/car mixed street (0=no, 1=yes) MNEA]|
environm walk - SEOIEAF
¢ type EETE] ‘ o i
en yp . | Pedestrian-only street (O=no, 1=yes) eou
characteri Pedestrian-only Pedestrian
stics Existence of crosswalk within 50m radius of | Activity Survey
|k
g|CtE T Cross walk spot (0=no, 1=yes)
Existence of bus stop within 50m radius of
A E AR}
H 28 FE Bus stop spot (0=no, 1=yes)
= . Existence of subway station within 50m radius
X ol
X|SFAY Subway station of spot (0=no, 1=yes)
SBT3 ALY . _ro, 1=
Specialized Street for Walk Specialized street for walk (0=no, 1=yes)
H 32k Pedestrian Volume average pedestrian volume
= 824 E Floor Area Ratio (3 Building total floor area / YLot area)x100
Density 2009 MZA|
AH|& Building Coverage Ratio (3 Building area / Ylot area)x100 ASSOE
Seoul building
e B o N Number of building uses within 50m radius of register
A%E F 824 o satisfacti
Number of building uses pedestrian satisfaction measurement spot
(Calculated by GIS) 2012 MFEA
e Residential & Non-Residential all balance Ind Al DB
Diversity TACEIF 8=SKs if/litfi:tI;Om ratcj)ir:s Zsfl e:éleastraian saaiir;?aectir;nex Pew tagiess
Residential & Non- Residential P DB
all balance Index measurement spot
(Calculated by GIS)
P SI=FY; o
MM g!;a‘;gg ?ojl-;uls—lsfi R Distance to the nearest bus stop (by GIS) 2012 SK
Accessibili pepEpe——— P - - X|2H|H
ty . ASFAEYMNX|] A E|_ Distance to the nearest subway station SK Geovision
Distance to Subway Station (by GIS)
*= FEHHLQ * Reference value
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Table 2. Correlation analysis of pedestrian satisfaction and street environment (Purpose of trip)

Purpose of trip
Variables Total . . Leisure of
Commuting Leisure

non-purpose

Floor Area Ratio 0.042%** 0.027** 0.068*** -0.006

Building coverage Ratio 0.010 -0.001 0.030** -0.025

Pedestrian volume 0.033*** 0.034** 0.034** 0.025

No. building uses -0.001 -0.018* 0.010 0.039

RNR -0.002 -0.024** 0.020* 0.018

Sidewalk width 0.027*** 0.020** 0.033** 0.041

No. lane 0.119%** 0.130*** 0.106*** 0.121***

Distance to Bus stop 0.002 -0.014 0.018 0.035

Distance to subway station 0.005 0.022** -0.013 -0.015

Side Pedestrian-only street 0.046%** 0.056%** 0.033** 0.053**
walk Walking/car mixed street -0.084%** -0.099*** -0.061*** -0.110%**
type Walking/cycle mixed street 0.069*** 0.080*** 0.052%** 0.087**
Centerline 0.087*** 0.108*** 0.058*** 0.110***

Braille block 0.074*** 0.078*** 0.070*** 0.074**

Slop -0.019** -0.022*+* -0.005 -0.086**

Fence 0.064*** 0.071*** 0.061*** 0.033

Bus stop 0.028*** 0.031** 0.022** 0.041

Subway station -0.042%+* -0.021** -0.067++* -0.045*

Cross walk 0.070*** 0.078*** 0.064*** 0.052**

Specialized street for walk 0.092*** 0.068*** 0.117*** 0.128***
=4 HMELE OF 17%, HIEA o7igd Hall LB gRdEs 7IE A7S00A dsete 4
BKELE OF 26% LERSIT) HEle MR ASHIIT O 28,
He BAE Hel okEo] ek HiXle 291 1998, skt 2l 2014). O]Q1d-AHS(1998)2 H
g BAaI0l AA MEAl FHE tYeR Hall AR et A5y} HEgkE TSR] SEA
HEE0] deks tiAle 7iQl B ViEs Sde ¢ ges iRt SR, & AFolME Vs
BAILE (B 3 2. S8 BoA o, ¥ UEcke ARSS] HANELRY 52 ZI0R% UE)
%k, AlY 50| HFTSE0) ek viRle 22 KTk Ol AFEES teRE AREE0] Adsh |
2 UERCEL ZARE 9 W 8RED dWe,  dER0) tiet =gy USRS Hlueh VIE A
A5E FEL 7o /e o Sde 3 AR 7 2, 58 AEE AWWle HdxEs thy
a7, HE & HER B4, da, HASsIA] fF  CF HAWEEE ZARIRY] tiREolzt FEELE
S0l |aoulsHA Ueten, MAERE B Aok AHIZA obd B VBN RS AFRA] SA
o 79 FRe HESASAIEZIK G ARl B KQl HITSEYE A LKL UE 5530
HEE0] deks tiRle A2z gRIEICE Hlis ES&cte B5QE HAZ=S o= AlRE
w=0lof His nldEAe] HATSEYE O 54 o HAWELRYE 50, SISt FX01A] ARRA
UEIOM, ZARIEE A WEshe ARIERD  SARKIS SEHIE0! 718 52 Q% H|FolHo}

7he HEchke Al

i
o

9] HYURELY} 52 ZI08

AARHE ROk 250) BE FRBE B7)
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Table 3. Analysis results of multi-level ordinal logistic regression (Purpose of trip)

By 249t 54 24

: . Leisure of
Total Commuting Leisure
Variables Non-purpose
Coef Coef Coef Coef
Gender (Man) -0.0278 0.0344 -0.1118** 0.0535
L Senior Minor 0.2591*** 0.2453** 0.3099** 04616
E Personal Adult -0.0156 0.0447 0.0401 -0.4453*+*
\ characteri Often Usu§lly -0.0040 -0.0101 0.0668 0.0506
E s Sometimes 0.2585*** 0.2024** 0.3518*** 0.2330
L Office Production worker -0.0267 -0.0033 -0.0932 0.1338
1 worker Sales and service -0.1405*** -0.1791*** -0.0728 0.1969
Students and other -0.0701* -0.1013* 0.0941 -0.016
Floor Area Ratio 0.0043*** 0.004*+* 0.0045*** 0.0036
Density Building coverage Ratio -0.0203*** -0.0221*** -0.0163*** -0.0218*
Pedestrian volume 0.0000 0.0000 0.0000 0.0000
Diversit Number of building uses 0.0409* 0.0335 0.0092 0.2244*
— RNR 201329+ 20,228 00423 -04092%
Centerline (0=no, 1=yes) 0.0022 0.1083* -0.1513** 0.1125
No. lane 0.0693*** 0.0598*** 0.083*** 0.0428
Sidewalk width 0.0173** 0.0194* 0.0062 0.0824***
Street Walking/ Pedestrian-only
envwcinm car ctreet -0.0219 0.0113 -0.0943 0.2561
L cha?gcteri mixed | Walking/cycle mixed
E € 0.3115*** 0.4319*** 0.1367 0.5908**
stics street street
N Braille block (0=no, 1=yes) 0.0806*** 0.0906** 0.0751 0.0597
. Slop (0=no, 1=yes) -0.0533 -0.0612 0.0048 -0.4259*+*
L Fence (0=no, 1=yes) 0.1113*** 0.1167** 0.1448*** -0.0566
2 Bus stop (0=no, 1=yes) -0.1172%+* -0.1276*** -0.1351*** 0.0723
Subway station (O=no, 1=yes) -0.0757* 0.0297 -0.2088*** -0.0793
A ibili
Ccetsys' "1 Cross walk (0=no, 1=yes) 01284+ 01017+ | 01874+ -00125
Distance to Bus stop 0.0007*** 0.0007** 0.0008** 0.0004
Distance to subway station 0.0001** 0.0001** 0.0001 0.0001
Regional Specialized street for walk
characteri 3 0.5189*** 0.3573*** 0.6957*** 0.6864***
it (0=no, 1=yes)
No. level 1 units 19,540 9,941 8,200 1,399
No. level 2 units 977 975 973 609
Condition number 9,843.85 7,663.535 8,409.48 8132.95
Loglikelihood -25,617.64 -13,227.52 -10,471.69 -1,844.67
Pseudo R? 0.036 0.133 0.179 0.259

Dependent variable :

*p<0.1, **p<0.05, **p<0.01

pedestrian satisfaction
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