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A Study on the Impacts of Residential Neighborhood Environment on
Non-Shortest Route Selection of Pedestrian Vulnerable Groups
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Abstract

The purpose of this study is to identify factors that affect the walking activity according to the life cycle flow, focusing
on the vulnerable group with high exposure to risk and environmental factors. The results showed that as the walking
distance increased, pedestrians tended to consider various factors. This is because the distance traveled and the degree
of route connection are critical factors in route selection. By analyzing walking vulnerability by group, it was confirmed that
the elementary school group, which was vulnerable to safety owing to limited visibility and high activity, was more affected
by physical condition factors than network resistance factors. The group comprising guardians of infants and toddlers
who frequently ride a stroller and cannot go out freely had a higher preference for the safe route over the fast route. The
elderly, who have a relatively long walking time and a strong tendency to take risks compared to other groups, tended to
select a detour depending on the availability of sidewalks and proximity to the street. This study facilitates walking by
establishing a walking environment in residential areas and improving the factors that affect daily life and walking activities
centered on the life cycle using the route selection analysis results.
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Figure 1. Four stages of the site selection process
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Figure 2. Structure of the research model
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Table 1. Variable selection and variable description
Variable Description

House (density)

Source

Total area/lot area (average)

Apartment house (density)

Total area/lot area (average)

Land use Road Name Address DB (2021)
. _ Number of neighborhood facilities (based on street
Neighborhood facilities segment units)
Block size (average) Area of adjacent blocks along the roadside (average)
; Public Data Portal
Block Slenderness ratio Block depth/block frontage QGIS (geometry)
Number of parcels Number of parcels (average)
s o ; Building height (average) *Based on adjacent buildings
Buildin Building height (average
. ahedtiamee) along the street Road Name Address DB (2021)
Sidewalk Sidewalk: nonexistence (0), existence (1)
Street distance Length of segment QGIS (geometry)/ Survey
Road Road width (m) Width of segment
system Classification of road hierarchy functions (arterial road/ Road Name Address DB (2021)
_ back road, etc.) Seoul Metropolitan Government
Road hierarchy Legal hierarchy of roads (2=daero, 3=ro, 4=gil, 5=only ~ Big Data Campus (2017)
inner road/byway)”
Slope (%) Road slope QGIS (geometry)
Off-street parking share (%)* aNrLé?sl;er of off-street parking lots (number of parking
; ez Nurmber of illegal parking enforcement and number of )
Network Access to public facilities™ reports of illegal parking Seoul Metropolitan Government
resistance Big Data Campus (2017)

CCTV (number)

Number of CCTV installations

Proximity based on street segment: non-adjacent (0),

Access to public facilities
distance

adjacent (1), in the case of a park, enter the straight-line

Public Data Portal (2021)

* Parking lot share=off-street parking area/road area

** Count the number of adjacent facilities/illegal parking based on the street segment unit (using QGIS nearest street attribute combination)
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Figure 3. Interface processing standards for data collection
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Neighbourhood built environment characteristics

(a) Samjeon-dong

(b) Jangan 2-dong

(c) Garak 2-dong

Figure 4. Pedestrian Route Distribution Map of pedestrian vulnerable groups in the residential area
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Table 2. Path selection influencing factor variable (dependent variable: non-shortest path selection)

s : - Descriptive : : b
Division Variable (detail) Slatietics Ratio (%) Variable description
Dependent Route Shortest route (=0) 415 75.18 Respondent's route selection type
variable selection Non-shortest route (=1) 137 2489 (dependent variable)
Female (=0) 339 61.41
Gender Respondent's gender
Male (=1) 213 38.59
i Purpose (=0 329 59.60
V\L:ilkg;ge pose (<0) Respondent's walking purpose
tridkidial PUrR Non-purpose (=1) 223 40.40
characteristics Fast route (=0 229 41.49
PreIerred 0 Respondent's preferred route
P2l Safe route (=1) 323 58.51
Non- (=0 218 39.49 i i
Discomfort* (=0) Discomfort expgnenced by res_pogfients
Some (=1) 334 60.51 when moving to destination
: ; Non-apartment (=0) 395 71.56 .
Residential ( Respondent's residence type
type Apartment (=1) 157 28.44
: Non (=0 163 28.89 ;
Social .. Companion : (=0) Whether the resppndent is
characteristics With (=1) 387 70.11 accompanied
Unuse (=0 410 74.28 ing aids (i -
Walking aid (=0) Whether wlelxlkmg aids (including
Use (=1) 142 2572 strollers) are used
Division Variable (detail) Mean SD Min Max
Neighborhood facilities (number) 7.630 4748 0.000 3057
Land use House (density) 23.513 499.160 0.000 11729.820
Apartment house (density) 2.476 2.281 0.000 24.826
Block size (average) 24874690 61029.780  49.000 467025.000
Physical Block Number of parcels (average) 21.063 10.529 1.000 78.000
conditions Slenderness ratio 0.175 0.376 0.000 3.050
Building Building height (average) 9.969 9428 0.000 51.310
Sidewalk (existence and nonexistence) 0.570 5.060 0.000 1.000
Road :
system Road width (m) 10.015 5.060 2.750 32.200
Road hierarchy 3.959 0.341 2.500 5.000
lllegally parked vehicle (number) 2.732 4.259 0.000 46.000
Off-street parking share (%) 0.997 1.855 0.000 20.925
Access to public facilities 0.273 0.300 0.000 1.000
. Distance to park (m) 75.852 70.183 1.805 500.000
Network resistance
Slope (%) 0.082 0.071 0.000 0.664
CCTV (number) 0.436 0.740 0.000 5.000
Use the crosswalk (number) 0.379 0.654 0.000 4.000
Distance (m) 455321 283.441 53.000 2800.000

*Inconvenient: @ Severe slope (n=33, 5.98%), @ Narrow sidewalk width (n=46, 8.33%), @ Lots of illegally parked vehicles (n=80, 14.49%), @ Vertical move-
ment facility (difficulty in moving) (n=12, 2.17%), ® A large number of vehicles and high driving speed (n=150, 27.17%), ® Others (n=60,
10.87%), @ No discomfort (n=171, 30.98%)

o}, AYEQ] BEXxFEE SRle|ny] $af chEaAlde] o4yl 2 oEFAAo] EXE melEtaia), EAS HdEte B
£ HEES ARE T EE 59 IS wetelgit, ¢4 ABSAA|IR(Variance Inflation Factor, VIF)E &8t £
A E O 2E 53] AES HrEe] A n5S Bo A MuAglaee] FYizke 8.90(E2YA)2 25 10 v]gke 2 vhE}
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o 1/VIFY) 44 0,11239% 25 0.1 oJAte g W= 7t
CEaAAd o] A dAslR] o= o2 BelE Qi)

3. BaloplSe| ZEMEY HER0I BN
uaopFe) AR JRE VAL 2l B 2

= (Table 33t 2ot AFEAH S0 gt 29 &
W, 23 A] mE dEo Pt dE AZske A9 SHATA|

o) A] ] AU RS g hgo] 2,474 Z71ste], BEAKY
o i A$ g A9l uls) v] APH=E Heg eo|
1,038 Z715He A 0.2 Uebdet, SR Gl A9 73R ¢
£ 73 50] uj3l ] HPRRE A BFo) 2,039 7R A
o ek, ol AL Gl A9 YiHHOR nYsE
7h =27 Ej, B9 A WA SK= F2EE o Yolxjof 5]
whgol B o] 383 uE HATFERY BE HejE
YAV e B2 HESHE Ao HolA Hrk, B3 Ukw

Table 3. Analysis result of factors affecting route selection of the walking vulnerable groups (1st step)

Parameter Coef. Odds.  Std.Em. P>|z| dy/dx
Gender (female=0, male=1) 0.214 1.239 0.305 0.385 0.030
Individual Preferred route (fast route=0, safe route=1) 0.9087* 2479 0.649 0.001 0.122
characteristics Walking purpose (purpose=0, non-purpose=1) 0.432 1.541 0.431 0.122 0.062
Discomfort (none=0, some=1) 0.658** 1.931 0.520 0.014 0.088
Residential type (non-apartment=0, apartment=1)  -0.527 0.591 0.189 0.100 -0.070
Social characteristics Walking aid (unuse=0, use=1) 0.192 1.212 0.409 0.569 0.027
Companion (none=0, with=1) 0.709** 2031 0.574 0.012 0.100
Neighborhood facilities (number) -0.055 0.947 0.040 0.198 -0.008
Land House (density) 0039 1040 0131 0754 0005
Apartment house (density) -0.088 0915 0.057 0.155 -0.012
Block size (average) 0.000 1.000 0.000 0.467 0.000
Physical ~ Block  Number of parcels (average) -0.016 0.984 0.016 0.302 -0.002
conditions Slenderness ratio 0770 2758 1884 0378  0.107
Building  Building height (average) -0.043 0.958 0.041 0.316 -0.006
Road width (m) -0.022 0978 0.067 0.747 -0.003
nggm Sidewalk (existence and nonexistence) 0797 2219 1181 0134 01N
Road hierarchy -2.930"*  0.053 0.059 0.008 -0.407
lllegally parked vehicle (number) 0.101 1.106 0.072 0.121 0.014
Off-street parking share (%) -0.237 0.789 0134 0.162 -0.033
Access to public facilities 0.269 1.309 0976 0.719 0.037
. Distance to park (m) 0.001 1.001 0.002 0.665 0.000
Network resistance

Slope (%) 0.878 2.405 4.909 0.667 0.122
CCTV (number) -0.243 0.785 0.348 0.584 -0.034
Distance (m) 0.003%* 1.003 0.001 0.000 0.000
Use the crosswalk (number) -0.329 0.720 0.163 0.145 -0.046
Regional Regional 2 (Jangan 1-dong) 1.047% 2848 1.167 0.011 0.158
characteristics Regional 3 (Garak 2-dong) -0.302 0.739 0.315 0.478 -0.036

LR Chi2 140.49

Pro > Chi-Sg 0.0000

Log likelihood -239.06301
Number of size 552
Pseudo R2 0.2271

**+0n<0.01, *p<0.05, *p<0.10.
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Table 4. Analysis result of factors affecting route selection: Comprehensive (2nd step)

Elementary school  Infant caregiver Elderly group

Parameter group (n=173) group (n=188) (n=191)
Odds. P>|z| Odds. P>|z| Odds. P>|z|
Gender (female=0, male=1) 0.836 0.758 1.367 0.573 1.373 0.499
ndividual Preferred route (fast route=0, safe route=1) 2865 0067 3.867"* 0.006 2.076 0172
Sbamaieriates nwoar:l-(;iarlu?p%usrg SVS;LE%T 1O)Se waliEg) 4552 0049 1639 0416 1911 0205
Discomfort (none=0, some=1) 1316 0.729 1.722 0.338 2534  0.100
gsgiffnrgﬂ':?’)pe (non-apartment=0, 0320 0153 0440 0170 0256* 0.071
Social characteristics Walking aid (unuse=0, use=1) separation effect ~ 1.259 0.705 1.476 0.513
Companion (none=0, with=1) 3.238 0320 2814* 0.071 separation effect
Neighborhood facilities (number) 0.775*  0.092 0.898 0.245 1.015 0.857
Land use House (density) 1.313 0.632 0.951 0.834 1.150 0.568
Apartment house (density) 0.849 0.197 0.757 0.248 0.951 0.586
Block size (average) 1.000 0.735 1.000 0.647 1.000 0.348
Physical ~ Block Number of parcels (average) 1.107* 0055 0958 0204 1.007 0850
conditions Slenderness ratio 8521 0538 12289 0458 0594 0922
Building  Building height (average) 1.033 0.751 1.006 0934 0781 0016
Road width (m) 1.588*  0.079 0874 0342 0811 0.181
Z‘f;‘;m Sidewalk (existence and nonexistence) 1788 0756 1967 0497 149957 0019
Road hierarchy 1374 0940 0.011* 0.083 0.002* 0014
lllegally parked vehicle (number) 0.848 0593 14257 0.025 0.892 0.458
Off-street parking share (%) 3316 0192 02637 0.011 1.627 0110
Access to public facilities 2.730 0.808 0.134 0327 0124 0099
. Distance to park (m) 1.001 0907 1.009* 0063 0999 0.762

Network resistance
Slope (%) 0.000 0.585 5.055 0.677 1.188 0.948
CCTV (number) 0.149 0.322 0.721 0.789 4.471* 0.086
Distance (m) 1.005%* 0008  1.001 0.534 1.0047* 0.000
Use the crosswalk (number) 0.428 0222 0469* 0.076 1.035 0932
Regional Regional 2 (Jangan 1-dong) 43.204*  0.033 0.737 0.716  3.548* 0084
characteristics Regional 3 (Garak 2-dong) 7752 0483 0310 0156 0837 0812
LR Chi2 68.22 61.03 77.83
Pro>Chi-Sq 0.0000 0.0002 0.0000
Log likelihood -58.217752 -74.091695 -12.912225
Number of size 173 188 191
Pseudo R2 0.3695 0.2917 0.3480

**#0<0.01; **p<0.05; *p<0.10,

AY, FEat 5o BYPHZI|FE o|83K= -7t W gE
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AP =R HAR WelkleE v AU RE AEd 28
o] 98% sk AR UET ol BAZEERT} i
A FAR Yo A BB E22 A Qe JA7 B2 7T
AE2o| YA HeRBkrE Hmol Afrr} ZelEo] glof F1
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