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What Variables Make the Perceived Walking Distance Shorter than Real
Physical Distance?

ASHL - S - HEF
Im, Ha Na - Kim, Tae Hyun - Choi, Chang Gyu

Abstract

In the same street environment, people perceive different images on both physical and structure
of streets. According to the psychology studies, the greater number of elements and the more
segments of walking pathway associated with longer perceived distance of pedestrians. Urban
planner and designer have argued that human make better estimates of shorter distance from
the attractive places. In addition, from the previous psychology studies explained that diversity
attribute in urban planning and design will be possible to encourage longer perceived distance.
In order to investigate the current relationship between street environment and pedestrian in Seoul,
this study examines the determining factors of influences on walking distance ratio (perceived
distance per physical distance} of pedestrians surrounding Gangnam station area. The survey
method is conducted to pedestrians in and surrounding Gangnam station. This survey was focused
mainly on perceived distance, perceived time, purpose, satisfaction, and environment factors of
walking for the selected path from origin to destination. Walking environment factors are classified
into psychological safety, sidewalk safety, pedestrian environments, sidewalk condition, connectivity,
convenience, and diversity of space and attraction. In the findings, the walking environments and
attraction space revealed shorter in the perceived distance. However, crosswalks, traffic signals,
connectivity, and diversity of space were longer for the perceived distance. Through the results
of this research, understanding the factors that affect the perceived distance with walking
environmental factors will serve to improve both quality and quantity of walking. Creating street
environment for walking will be used as a key development policy in inner Seoul city areas.
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Figure 1. Survey area (Around the
Gangnam station)
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Table 1. Item of Survey

T& Classification

ME3HE Item of Survey

Q9sy
characteristic of day

F5/FY, MU F/H/ 22/
Weekday/Weekend, Time(morning/lunch time/afternoon/night)

LR
characteristic of area

HUNY TEX|S, YDA LRI
Commercial area, Office area

QILEN
demographic characteristic

g8 o MY HFA|

Gender, Age, Job, Residence

HAHEH
Character of walk

SN, HHble, BAURE, HalY, 2AX|AZ|(m), 2AXAZHE)

Purpose, Frequency, Satisfaction, Convenience, Perceived distance(m), Perceived

time(min)

A2
Route choice

QIX| AR % MEHAR F(CHAZ] RF
Number of percelved route, Ch0|ce route, Shortest distance

&y
Safety

HEO| 0|7t ZESIC} Sidewalk length is appropriate.

HEQF KMol &=0| Xo|7t EHaIsIC} Different height between sidewalk and road.

_,
i
o

AAILO| & 23X QUCH Vehicle barriers, like fence is well installed.

K2 27t 7H, QX|7F ®ESICt Vehide entrance and exit location is suitable.
x|

OFZHofl Z=HO| B0 ARZEX|CHZ} QICtH Bright and less blind spots at night.

WEALDO| #0] HCtu =7IC} The risk of traffic accident is low.

=y
Comfort-

ability

EEA0l

HE Z0| HCt Wide Sidewalk.

HEOo| ZFO| & E|0 Tt Sidewalk is well paved.

HEQS| 20| gIaMoz AM™BILt Sidewalk width is constant.

Hr
o
Rl
ﬁo
Y

I RS A2 B9 4= QI Uncrowded with suitable walking speed.

rlt
N
-

S 28l il 4-7t giCt Obstacle factors on walking is limited.
Zx

N
Hu
4
R:s
b

=

ik

FEX QICH Tree and bench are well installed.

=
HE A9 O, &8 50| MLt Noise and smoke on sidewalk is less.

Factoe of
Walking
environment
aiy
Connectivity

H3lAt E27F & 2K QUL Pathway is well organized.

CHEQt S520| & AZAZ|O| RUCt Roads and alleys are well connected.

=
HEQ 715 Zl-=To| AA0| 20|8ICt Sidewalk and building are well connected.

ol

CHEE Tt AX[7H240] HESIRACt The number of crosswalk is appropriate.

2CEE MSFEI|7F MASIACE Signal light of crosswalk is suitable.

ma) -
Aleld
Convenience

HoNd=(FRd= 5) CHLMA 7L & HiX|E/D 20k=T| Ft
Amenltles |nformat|on systems are located in good position.

LHEWE Alele| QHUM|A 7t & HiX|ET Lop=T| FEt
Public transportation information systems are located in good position.

AL 2851 Slope of sidewalk is continuous.

NSy

Activity

B FHO| EORA[AO| CHFSICE Stores around sidewalk are diverse.

HEO| FH ZTO| CHESC} Landscape around sidewalk is colorful.

7t29H HE=F 0| CAFRI0| Z0|ECt Building design around streets is interesting.

ORI & 23157H0| ZESICt Cultural space like open stage is sufficient.

o
S 59| ZAMZH0| ZHEBICH Rest space like park is sufficient.
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Table 3. Data establishment

22 o4 54y 1%
Classification Variable Data implementation method Reference
EPNTES
Rt Nz Hg O K| 2|41 2|10 g
vgriable Feel walking distance ratio Perceived Walking Distance/Physical Distance*100 Ratio
g4 EX R HO[(EX)
Gender Men, Female Dummy(Men)
o LEN
S b 10ty, 20cy, 300y, 400§ of 4 § 0j (20t4)
Demogralphllc Age Teenage, Twenty, Thirty, Over forty Dummy(Twenty)
characteristic i ‘ ‘
=T N2EH, BR2MSY, BU/AY 5 B0/ (8 4)
Job Office/Professional job, Specialized/Freelance job, Student Dummy(Student)
Sgdr o= =5 ET/UR SY, 0H/2% § HO(Ye)
Independent 2354 Purpose Business, Study, Leisure Dummy(Business)
variable Characteristics — — —
of walking ue 0, #1-59, 8 1-29, 640 19 5 Ho(e)
Frequency | Everyday, 1-Stimes/week, 1-2times/month, Ltimes/6month | Dummy(Everyday)
NYEY ZAA Y MOAM WK G HOAA TXK G G O/(& &)
characteristic of | Research SN2 2EXE, G2A2 BEXG Dummy
Commercial area, Office area .
area area (Commercial Area)
Y8309 QHY, ARY, A, HANAY, Y 2UAFS
Factor of walking environment | Safety, Comfortability, Connectivity, Convenience, Activity Factor score

D) IREABE S

SHAR: HRH441%) B0 IRHEE.9%)7F B

T8 ArEshl 0158 BHol A8e] Sl U o oimge sonierenrt JR mskor, Rige
HIRSE oLl AMSES GECRGE 3. /eI Tt AR IEEIe0%)0) 1Sk
RIS, AHE, 28 S M 1y omsgol By sl FER} 9o, of

ol B4 ¢lof 2679 TEeles, He JHells

IEotALE SEER S gEs AR

B 4. 7E4 J|ZSAY
Table 4. Descriptive statistics of demographic

characteristics

O BAE QOIHAS Eg HAR OkEl0)
== EI'H‘—I .\J_‘_TLJ-\—]E oOH ]\:ETE_' H:‘TO]'ME]'- BI2(N=170) e | v
SHIRMS B9 AdAEIl BFS TRl B3 Varizbl Frequency | _Ratio
— . - S| X Men 75 4.1
%]—09(\3_1% EEO]'(/)»:}\OU%, Zl:‘%i]' ZIEPE']_— %%)Oﬂ U:]'E]' Géjnc?er 0;|X|- Female g5 55.9
ABEa0I0) Ao S Zolek B Fo] 2 10r] Teenage 16 | o4
- of 2y 20CH Twenty 115 67.6
© 1] BHAE03 3
2 Lol SAISIRT, Age 30C}| Thirty 28 165
40C}| OJAf Over forty 11 6.5
IV. 538 AHAH2|QF ©IX|H2|e| X}o BE/AEA 17 100
.5 o = '"7'| I I' [ |7'| |—| I' IO'" Specialized/Freelance job ’
ask2 O|X|= Halistzd EAM X104 AMR/7 =5
g OIXI= sSE=a e Job Oﬁice/P_r'c_)fessioRaI job 34 200
(CHySHA/CHSH Student 97 57.1
L 7|=8AZF 7|EFf etc 2 129
ZEAE | 105
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Table 5. Descriptive statistics of characteristics
of walking

HHU

U

tH=(N=170) HIE(E) | HE%)
Variable frequency | ratio
ZE1/2E Business 28 16.5
gE SFOIZHE Study 24 141
Pu?pgse 07/ QEl/®IW Leisure 86 50.6
F|EF etc EY) 188
O Everyday 10 59
E{E Z=CEO[ 1 Stimes/week | 74 435
Frelq_uency.%'a% 1-2times/month 54 318
FiEf etc EY) 188

SHAPT Auiet 420 Haetdol tigh tE
oF ZolA ALpZlo] Helet J=E 58 YA A
ERHe AR - ETE/EESEN2
E ZRAKILL o] dile Havt Hears T
T Helghs gnjsitt. BHARES] A9id=ol o)
St TRELO] By 2798 HIw& TEsk= Uiy,
HEge] Wire 3109% Thh B¥EEo] Higol
2 g € = AtHRE 6.

H 6 SYIEC U SHEY J|IXSAY
Table 6. Descriptive statistics of satisfaction and
convenience Variable

A

K

25 2 EZEA}
Classification M SD
HAoEE
Satisfaction 2ot £32
S gl &
> AHe| D 3.10 881
onvenience

3) Py 54

HAAES0] AdEiet 450] ArATl= Bt 410.

106 | (ADLCHSHEE-ZA|AH SIS

55m, QIRIACE=E

QIKIATIZE ©F 100m &k BA Ltk

L} &A=

HE2A, it AdADNE
11.2%5E Zof 203% 74K E3skal QILk

B 7. dNAH2|eE 2RAHL|S| 7|=SAF

Wi 31912m=, AAADHECT

HE I8

=0H2= i

RALIE AAATE Lhe #l9)

2 79.7%012L F&

Table 7. Descriptive statistics of physical and
perceived distance

T= E& | Zof | "o | ZEEk
Classification Min Max M SD
Al
Phyesﬂfﬁgt"ﬁce 56 | 1,200 | 41055 229872
SUX|AEZ|(M)

Beieaived oistarics 10 1,500 | 319.12 (272694
71210
Feel walking 112 | 2930 | 797 | 57.15
distance
4 ByEy 54
Hesd S8 ArjEom %Lm o} 3
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Table 8. Descriptive statistics of Characteristics of walking environment

HHSIZHQQl Factor of walking environment %Mi E-"":E il
HEO| 0|7t ZES|C} Sidewalk length is appropriate. 3.25 848
HEQ} XHEQ| =0| X[0|7} EH4IS|L Different height between sidewalk and road. 3.38 864
O A K2 REQART7E 742, QX174 ML Vehide entrance and exit location is suitable. 2.87 904
Safety HA S X12F A0 & 28K QIC} Vehide barriers, like fence is well installed. 2.90 965
OFZtof| Z=THO| 90 AFZIX|CHZ} RICH Bright and less blind spots at night. 3.18 1011
ISALDO| Q0| FCt =7ICt The risk of traffic accident is low. 2.83 973
HE 20| 4rt Wide Sidewalk. 2.95 1.016
HEO| FFO| & |0 QUCt Sidewalk is well paved. BISil 937
A5y HEO| Zo| gaxoz AMSIC Sidewalk width is constant. 343 978
Comfort- [2H|X| %1 k= £ 2 E3WSEL 4= QICt Unarowded with suitable walking speed. 2.24 1179
ability 0 =712 5 23 His|471 QICt Obstade factors on walking is limited. 270 972
7124 HIX] 50| & ZEX QICt Tree and bench are well installed. 272 998
HE Ao| 0§, 42 £0| &L} Naise and smoke on sidewalk is less. 1.92 884
XL E27} & ZEA QUCt Pathway is well organized. 3.09 837
CHZe} 22210| & | QUCt Roads and alleys are well connected. 3.35 764
Cor;ojnicﬁw ty HEQ} HE R-=Q70| HA0| O[SICt Sidewalk and building are well connected. 3.37 806
EITtE Tt MX[ZH40] EESIACH The number of crosswalk is appropriate. 2.66 936
BICHEE M7 |7F MESIQICE Signal light of crosswalk is suitable. 3.04 824
HONEEFRU= 5) AUHATE 2 BIXI=IDL 2ot &t 318 817

"y - Amenities information systems are Iocated in good position.
Aoy tHSRE AEQ| QHMAPE 2 HiXI=|D 2ot ETt - 331 931

Convenience | Public transportation |nfom1at|on systems are located in good pasition.

HEZAT| A5} Slope of sidewalk is continuous. 3.42 977
HE ZH0|| THRA[AO| CHESICE Stores around sidewalk are diverse. 3.82 983
HEO| ZH ZA0| CHYSC} Landscape around sidewalk is colorful. 3.22 951
;Hciﬁy 7|2 H=E0| CIXII0| ZO|SCt Building design around streets is interesting. 3.03 1.079
ORIZLH 5 E3}87H0| ZEB|Ct Cultural space like open stage is suffident. 244 903
32 SO| BAIZZI0| HESILt Rest space like park is sufficient. 234 1.021

9 WA ®H 4E, SES 74 3¢ S0 tigt B QRME Soll Qfle FEdhL E0lE g9olRMs

2 FeE S 4= QU Soll QRITLA7 EFLSHA] ASSITE
BAE QOIRAMOR & 26719 Hert 8719
2 H3iEIZAQOl QOlEM QRICE Forgglon, ERIE QoA Ayt (R
e EF 196 OJAO|QOMH, RMSEAZL 0842 Q
2] Al EREE0] AEst Ao gt 2 7T AR
HEAQO! WHNE EME RIEME AAlst QOIFE At ePdoll SiiEet= 671e] JiEH
QUL oY, MEY & B B T EMY @ 2 V9 QQer RIlon, TAlEMe
61.8%5 ATl ATk A HE Q01 wSAk

SEAE | 107



Yot} - HENH - HEH
B9 Hdztgdesol 9olgy Al
Table 9. Result of factor analysis
WH N =
Qo1 o Cheront emy | ATE | @y | may | 4sy
Factor T£ Classification Safety ability Connectivity|Convenience|  Activity
1 2 J 4 5 b 7 8
LISAINO| 0] FCHD 710 850l 114
N2® o [The risk of traffic acddent is low. : '
5CS DT ORI O] Si ARIXICHZE SiCt
Psycsf;(?el?glcal Bright and less blind spots at night. /32 103
} S AR ANl & 25N oIt 61| 310
‘ehide barriers, like fence is well installed. ' '
I o| ZI0|7} #2351} Sidewalk length is appropriate. -023| 852
BEE OF  |=co X0l £0] Xjo|7} SHAsICH Sl 713
Sidewalk  [Different height between sidewalk and road. ' '
safety  [xjas mmoImzt 712 SIRIF HTeict i
‘ehicle entrance and exit location is suitable. ' :
= o] fSl 28 501 Je
Noise and smoke on sidewalk is less. 8l -148
S FnE 2T 5 2 Yoleart it
EPOLX“%}@ [Cbstacle factors on walking is limited. 743 158
environments S0P G0 SR &2 SHE & Ot 721|306
Uncrowded with suitable walking speed. ' '
P12% SIK| SO| & 2 St N
[Tree and bench are well installed. ' '
HEAR HEo| Z0| giaxoz AH™SIC} Sidewalk width is constant. 007 896
Sidewalk  |2E9| ZFO| & E£|0] T} Sidewalk is well paved. 081 .894
condition g E0| HCH Wide Sidewalk. 501510
et B220| 2 CIZE/of QUrt -
Roads and alleys are well connected. '
5ol 212 TS| 40| ool -
Sidewalk and building are well connected. '
28 lmciwe MsF|t sEsiot 763
Connectivity  Signal light of crosswalk is suitable. :
X} S22} & 28K QICt Pathway is well organized. 747
BERE Tt AXIZI0| RS ™
[The number of crosswalk is appropriate. '
CiSils AREo] CHEMA 2 HiX|=[11 2opr| 2Tt
. Public transportation information systems are located 865
e © in_good position.
Convenience lsio|xug(zi2 S) QIKAPL & HIXIEIR Hop=| et -
Amenities information systems are located in good position. '
29 So| HAB0| SR - m
IR ME N Rest space like park is sufficient. ' '
Diversity of IRIP S SUASTO| SEIAC 79 241
cpace ICultural space like open stage is sufficient.
P P29 71%0] Cixjlo] BOjECH N
Building design around streets is interesting. ' '
2 FRHOY HORA[EO| CHSITE -109] 843
L3t 2Ha [Stores around sidewalk are diverse. ' '
Attraction  |29| F=H 20| CHHSCH 293] 725
Landscape around sidewalk is colorful. ) '
KMO 735 716 /64 500 664
T A 70K = Approximation X 226.776 338.313 | 254.641 | 47.158 139341
RS L Degrees of freedom 15 21 10 1 10
S 0|g § Significance probability .000 .000 .000 .000 .000
AdE = HA Total explained variance 61.8% 62.2% 54.7% 74.8% 66.6%
¥ROFE BE 748 B4 ) 47 B¥: Kaser S8 OF HAL
108 | (ApOjs=E-cAA g
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Table 10. Result of Regression

28 Model 1 M(Cfe%' . Moael 3
o g PSP T S T2
Classification (™A, Total) Weekday) Weekend)
M= Cons 35493 21.890 97.684*
g4 Gender 8728 -7.502 18502
Dummy_Teenage 5.370 6.052 24.172
ageor) [ . .
ummy_Thirty 5.043 22524 -35.760
OIPEN Age(Twenty)
Demographic Dummy_Over forty 41.958** 14.177 103.741*
characteristic Dummy._Office/Technigue job 22,529 21110 22260
HEED) D Specialized/Free job 3925 26.703 9.397
Job(Student) ummy_Specialized/Free jo : ; -9.
Dummy_Etc -8.284 -1.061 -2.324
RS L)
characteristic of area Dummy _Office Area 30.519%** 34.292** 19.570
(commercial)
A|ZHOFE) Dummy_Lunch time -12.386 4.545 23.885
Time Dummy_Afternoon -11.934 6.221 18.686
(moming) b mmy_Night 1483 46.250" 16,056
HIEN =P =Ttet=N Dummy_Study 7.164 33.689 -34.065
Characteristics Purpose Dummy_Leisure 3.376 -11.553 -18.966
of walking (business) 'y Etc 7363 17.729 -18.676
HI (O] ) Dummy_1-5/week 33.394* 33.547 -53.178
Frequency | Dummy_1-2/month 41.231* 35.259 -534
(Everyday) [ pummy_Etc 18405 27.899 13411
ME|® OfH® Psychological safety 2.812 -4.249 17.187**
EE O Sidewalk safety -.210 1.322 7.209
23 SR 3 Pedestrian environments -14.059** -8.740 -17.734**
A
5; 2 EME Sidewalk condition -5.744 -11.495 3.704
Factor of HZ Y Connectivity 15.490** 11.980 -412
walkin
environmgent Hz| 4 Convenience -7.757 -5.214 -6.231
S7HE M= Diversity of space 12.584** 4.695 6.846
y O sp
CHaFst 72| Attraction -12.178** 2534 -33.851***
N 170 89 81
Adj R-squared 091 134 .295
Durbin-Watson 2.105 1.8%4 2.317
S o|stE Significance probability 032 084 .004

X B HZAZ|HIE(%) /7 **p<0.001, *p<0.05, *p<0.1

110 |  (ADOHSHEE-ZA|AH SIS
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