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The Effect of Urban Tissue on Pedestrian Traffic Accidents in the Living Roads
: Focused on the Pedestrian Traffic Accident Hot Spots Section in the Seoul’s Living Road
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Abstract

The purpose of this study is to subdivide urban tissue into road-based and area-based factors and to identify the effects
of pedestrian traffic accidents on living roads. The major findings of this study are as follows. First, the variables affecting
the accident ratio and the dependent variables, were found to be statistically significant in terms of openness, enclosure,
greenery, signboard, number of buildings, and the block size of area-based factors. Second, the block size was significant
in the area unit. This is because the smaller the block size, the higher the accident ratio of the road segment. This result is
in agreement with the related studies. Third, the statistically significant variables in the road units were found to be depen-
dent on the openness, enclosure, greenery, signboard, and number of buildings. After checking the spatial location of these
sections, it is found that the location is a dense space of neighborhood living facilities, which is a grid road structure. Lastly,
this study constructs and analyzes the road unit elements, which have difficulty in data construction, using deep learning.
Through this, it suggested applicability in the city, architecture, and transportation.
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Figure 1. Classification of urban tissue
Source: Redrawn based on Harvey and Lisa (2016)
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Figure 4. Pedestrian traffic accident hot spots section in the Seoul's living road (2015~2017)
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Table 1. Metrics by unit used in the analysis

Classification Variable Variable description Data sources
- - - Accident ratio of road segment
Dependent variable Accident ratio (Number of accidents / Road segment length) TAAS
Controlling variable Floating population  Number of floating population Seoul open data plaza
Urban Openness The area ratio of the sky
design Enclosure The area ratio of building and roadside tree
liti : ; .
. quatities Greenery The area ratio of roadside tree Naver street view API
Street unit
variable Sidewalk The area ratio of sidewalk
M | Visual : . .
(Mesoscale) elements Signboard The area ratio of signboard
tcr?enpoe;éed 0 Number of buildings  Number of buildings Road name address
Height of buildings ~ Average of building height electronic map
3-way intersections  3-way intersection count within the area QGIS
Characteristics Number of parcels  Number of parcels in the area Continuous cadastral
of land use Openspace Existence of openspace — yes(1); no(0) map
Area unit Land use Residential zoning(0); elsewhere(1)
\(/I\Ejlrz;?:tr)!)escale) Public transport  Subway station Number of subway station entrance Seoul open data plaza
accessibility Bus station Number of bus station in the area
Characteristics Naturally occurring road network(1);
of road Road system Grid road network(0) QGIS
environment Pedestrian crossings  Number of pedestrian crossings Seoul open data plaza
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Figure 6. Example of semantic segmentation result
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Figure 7. Urban skeletal variables measured by semantic segmentation

Source: Redrawn based on Harvey et al. (2015) and Tang and Long (2019)
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Table 2. Descriptive statistics results
Classification Variable Min Max Mean Std. Dev. Skewness Kurtosis VIF
Dependent variable (In) Accident ratio -5195  -0.561 -2.635 0.738 -0.33 0.591 -
Controlling variable (In) Floating population  0.693 7781 4.079 1.188 0.242 0288 1.513
Urban (In) Openness -3.308  -0.672 -1.605 0.382 -0.64 2.081 3.841
design (In) Enclosure 2124 -0.059 -0.641 0.256 -1.617 4862 3819
qualities (sqrt) Greenery 0 0546 0093 0136 1275 0629 1204
Srreet Sidewalk 0 0122 0032 0023 1026 1478 1212
variable  Visual Signboard 0 008 0012 0017 1,573 2327 1.2
elements
connected to (sqrt) Number of 0 3742 1171 0841 0248 -0184 124
the road buildings ' ' ' ' ' '
Height of buildings 0 34.5 7.684 5.048 0.459 2212 1.35
3-way intersections 18 1196 49223 255724 0.402 -0.384  1.729
Characteristics  Number of parcels 1 193 47097 273995  1.088 3098 1.581
of land use Openspace 0 1000 0270 0446 1027 -0953 1.085
ArE}a Land use 0 1.000 0.190 0.396 1.560 0.436  1.440
unit
variable  Public transport ~_ Subway station 0 10.000 1.300 2.269 1.619 1478  1.365
accessibility Bus station 0 14000 5540 3130 0513 0480 1127
Characteristios of _R0ad system 0 1 0350 0478 0624 1623 1166
road environment  pedestrian crossings 0 46 17.430 9.179 0465  -0.181  1.249
E 3 CH5372A 210
Table 3. Multiple regression analysis result
Classification Variables Estimate t value Sig.
Controlling variable (In) Floating population -0.036 -0.890 0.375
**
Urban (In) Openness 1.095 5.523 0.000
design (In) Enclosure 1.790 6.071 0.000**
qualities (sqrt) Greener -1.014 -3.244 0.001**
Street q y : : :
unit Sidewalk -0.653 -0.360 0.719
' Visual
variable - Hsvel Signboard 5.834 2.309 0.022*
f}?mecctjed to (sqrt) Number of buildings -0.276 -5.392 0.000**
eroa
Height of buildings 0.015 1.702 0.090
3-way intersections 0.001 3.900 0.000**
Characteristics of Number of parcels 0.000 -0.426 0.670
land use Openspace -0.025 -0.280 0.780
Area Land use -0.128 -1.092 0.276
unit
variable Public transport Subway station 0.009 0.447 0.656
accessibility Bus station -0.003 -0.219 0.827
Characteristics of Road system 0.097 1.117 0.265
road environment Pedestrian crossings 0.004 0.753 0.452
Multiple R-squared 0.353
Adjusted R-squared 0.309
p-value 0.000

* p<0.05, **p<0.01
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