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Derivation of Vulnerable Areas for Elderly Pedestrians and
Evaluation of Pedestrian Environments Based on Safety in Daegu

* ok

24=¢1 Jin Suin™*, #-&% Kim Eun Jung'

Abstract

The purpose of this study is to derive vulnerable areas for elderly pedestrians and evaluate the pedestrian environments
in terms of safety in Daegu. In order to derive vulnerable areas, density-based clustering and hotspot analyses are
petformed, and the pedestrian environments is evaluated for the derived areas. The evaluation items are classified
into street environment and walking network environment, for a total selection of 22 detailed items. The results
of deriving vulnerable areas for elderly pedestrians are Cluster 3 (around Daegu Station and Chilseong Market Station)
and Cluster 4 (around Daegu-Gonggo Intersection). In addition, the vulnerable areas are evaluated at a low level
for the level of illegal parking, existence and adequacy of resting spaces and information signs, and adequacy and
condition of pedestrian safety facilities. Also, there is a need to improve the items of the crossing facility and openness
of lower floors. Through this, it is expected that the research can be used as basic data for creating a safe pedestrian
environment for the elderly in the future.

Keywords: Vulnerable Areas, Pedestrian Environment Evaluation, Elderly, Density-Based Clustering, Hotspot Analysis
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Table 1_ Selection of Evaluation Items through Review of Previous Studies

Park, Jung, Kim,
Kwon, Lee, Park, Lee and ISz Hwang | Adapted
. Lee Jung Lee . Oh . .
Category Evaluation Item Seo and and Kim and | in this
.| (2012) . and Lee| (2017) and Lee
Choi Kim 2017) (2019) (2020) Park | Study
(2006) (2014) (2021)
Separation and Condition of Sidewalk from Road O O O O O [ J
Condition of Pavement O O O O O O O [ J
Road Effective Walking Width O O O O O O [ J
. _;‘_t Height of Sidewalk O O x
acili
y Level of Illegal Parking O O O O O O [ J
Walking Cleanliness O O O O [ J
Slope O O O O O O [ J
Level of Street Trees and Planting O O O [ J
Existence and Adequacy of Resting Spaces O O O O O O [ J
Green Area O O O O X
S(r.e?:t Ade'c;uvacy and Condition of Pedestrian Safety 0 o) 0 °
Street Facility Facilities
Environment Existence and Adequacy of Information Signs O O O O [ J
Adequacy of Lighting Facilities
iy 7 e o | o o | O o] e
Density of Street Lights O
Condition of Crosswalk
Crossing X O O @) O [ ]
Facilic Density of Crosswalks
acili
y Existence and Condition of Traffic Lights O O O O [ J
Level of Signboard Arrangement O O O O [ J
Building Condition of Building Management O O X
Openness of Lower Floors O L
Public Number of Bus Stops
Transportation O [ J
Facility Number of Subway Entrances
Walking N . Level of Obstructions O O O O O O [ J
alking Networl - -
Walki
Environment alking Connectivity o o o PY
Level of Road Interruption
Note: Legend of Selection Mark(@®: Adapted, X: Excluded)
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Figure 2 _ Location of Traffic Accidents Hot Spots for
Elderly Pedestrians in Daegu(2015—2020)
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Table 2 _ Evaluation Items and Analysis Method for Pedestrian Environments in terms of Safety

Investigation
Method
Category Evaluation Item Evaluation Method Unit
Field
GIS
Survey
Separation and Condition of
Very P al Good Very Good
Sidewalk from Road ® Very Poor @ poor @ Neutral @ ® Very ([ J
Condition of Pavement ® Very Poor @ poor @ Neutral @ Good @ Very Good ([ J
1-
Roid Effective Walking Width ® Very Poor @ poor @ Neutral @ Good @ Very Good > ([ J
Facility —t
Level of Illegal Parking ® Very Poor @ poor @ Neutral @ Good @ Very Good ([ J
Walking Cleanliness ® Very Poor @ poor @ Neutral @ Good & Very Good ([ J
Slope Average Slope within the site % [ J
Level of Street Trees and Planting | Very Poor @ poor @ Neutral @ Good ® Very Good
Existence and Adequacy of Resting Spaces| Very Poor @ poor 3 Neutral @ Good ® Very Good ([ J
Adequacy and Condition of
Very P Neutral @ Good & Very Good 1-
Street Street Pedestrian Safety Facilities O Very Poor @ poor @ Neutral @ © Ve > b
Facilit
Environment y Existence and Adequacy of Information Signs|@ Very Poor @ poor 3 Neutral @ Good ® Very Good ([ J
Adequacy of Lighting Facilities ® Very Poor @ poor @ Neutral @ Good @ Very Good ([ J
Density of Street Lights Number of Street Lights in the site / Area Countkm®| @
Condition of Crosswalk D Very Poor @ poor @ Neutral @ Good ® Very Good ([ J
. 1-5
CFros-?ng Existence and Condition of Traffic Lights|@ Very Poor @ poor 3 Neutral @ Good ® Very Good [ J
acility
Density of Crosswalks Number of Crosswalks in the site / Area Countkm’| @
. Level of Signboard Arrangement ® Very Poor @ poor @ Neutral @ Good & Very Good ([ J
Building 1-5
Openness of Lower Floors ® Very Poor @ poor @ Neutral @ Good @ Very Good ([ J
Public Number of Bus Stops Number of Bus Stops in the site Count [ J
Transportation
Facility Number of Subway Entrances Number of Subway Entrances in the site Count [ J
Walking Connectivity ® Very Poor @ poor @ Neutral @ Good @ Very Good ([ J
Walking N k
2 m‘g cowor Level of Obstructions D Very Poor @ poor @ Neutral @ Good ® Very Good 1-5 ([ J
Environment
Level of Road Interruption @ Very Poor @ poor @ Neutral @ Good & Very Good ([ J
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Figure 3 _ Results of Density—Based Clustering(DBSCAN)
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Figure 4 _Results of Optimized Hotspot Analysis
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Figure 5_ Results of Overlapping Analysis on
Cluster and Hotspot
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Table 3 _ Target Street for Field Evaluation

Category Cluster 3

Cluster 4

A-1(Around Daegu Station) A-2(Around Chilseong Market Station)

B(Around Daegu-Gonggo Intersection)

Evaluation Street

)

e w——
oy ) O o ot 0 125250 500
0 125 250 500 E— S— 1
E_m
©) Chilseongnam-ro(25m) Chilseongnam-ro(25m) Dachyeon-ro(25m)
Including ® Taepyeong-ro(30m) Chilseongsijang-ro(30m) Sinam-ro(30m)
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Figure 6 _Photos of Pedestrian Environments in Vulnerable Areas for Elderly Pedestrians
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Table 5 _ Comprehensive Results of Evaluation of Pedestrian Environments in terms of Safety in
Vulnerable Areas for Elderly Pedestrians
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Survey (SD) | (SD) | (SD) | (SD) | (SD) | (SD) | (SD) | (SD) | (SD) | (SD) | (SD)
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