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ABSTRACT

This study aims to analyze safety indicators for various types of pedestrian accidents (traffic
accidents, crimes, crowd crush incidents, and falls) in urban community roads. The need for this
research arises from the complexity and narrowness of these streets, which significantly threaten
pedestrian safety. The study employed literature reviews, case studies, and field surveys to identify
risk factors for pedestrian accidents. These risk factors were then systematically evaluated using the
Analytic Hierarchy Process (AHP) to determine the relative importance of each safety indicator. The
analysis revealed that for traffic accidents, factors such as the separation of pedestrian and vehicle
paths and the effective sidewalk width are critical. For crime-related incidents, lighting and CCTV
coverage were found to be the most important. In crowd crush incidents, pedestrian traffic volume
and effective sidewalk width were identified as key indicators, while slope and effective sidewalk
width were crucial for preventing falls. These findings contribute to the development of targeted
safety improvement measures for urban community roads.

Key words : Community Road, Pedestrian Accident Risk Factors, Safety Indicators, Analytic Hierarchy
Process (AHP)
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<Table 1> Review of previous research on deriving risk factors
Analysis Interval .
Auth M 1 Risk F:
uthor (year) (Definition) ethodology sk Factors
DB Analytics, Number of accidents, traffic volume, approach lane widths,
Chang et al. . . . . . .
011) Roads under 9 m Fieldwork, Negative intersection clearance, presence of pedestrian separation,
Binomial Regression presence of lighting
. DB Analysis, Nighttime, vxfea.ther conditions (ra}m, sno.w), femfﬂe (driver),
Lim et al. . . female (victim), non-commercial vehicle, vehicle type
Roads under 9 m Dichotomous Logistic . . .. . .
(2014) . (two-wheeler, bicycle), behavior type (driving straight, turning
Regression . ..
left or right, driving on a roadway)
Cho et al Among the roads in Fieldwork and expert L?ck of parking and speed m.anagefnent, encroach{n.ent on
2019) urban areas Collector survevs sidewalk and bike lane effective widths, and provision of
roads and local roads ¥ excessive lane widths encouraging speeding and illegal parking
Kim et al. Roads under 12m DB surveys, Fieldwork, | Lack of road and trafﬁc saffzty facilities, 1llegal‘ parking, use of
(2020) Survey smart devices, failure to use turn signals
Shin et al. Roads under 12m Fieldwork, surveys Illegal parking, s.tree.t litter enforcefnent, pedest.nan .comffm E.il’ld
(2021) safety, CCTV, littering, slopes, rain gutters, nighttime lighting
Han and Lee . Blind alleys, lighting fixtures, CCTV, emergency bells, illegal
All Fiel
(2014) cyways ieldwork, surveys parking, vacant lots, graffiti, trash
Kwon(2016) | Residential subsistence | Fieldwork, surveys | Narrow road widths, building scale, safety features, lighting, etc.
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<Table 2> Review of previous research on safety audits

Author (year) Purpose Key evaluation metrics

Laying the Groundwork for a Systematic Walkability Integration, Functionality, Connectivity,

Oh and Seong(2009) Assessment System Cognition, and Comfort

Developed a quantitative evaluation model to objectively | Safety, convenience, security, comfort, and

Park et al.(2011 . . . .
ark et al.( ) evaluate the walking environment of each street in Korea connectivity

A study to evaluate the pedestrian environment in small and

Cho(2007) . . L. . . Safety, convenience, and comfort
medium-sized cities and suggest ways to improve it
Sim et al.2020) Evaluate and validate t.he quality of walkability for Safety, comfort, ?o'nffemence,
localized streets and accessibility

Yoo et al(2022) Identify and assess barriers to walkability in high-density | Connectivity-accessibility, convenience,

residential neighborhoods on slopes comfort, and safety
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Selecting safety indicators for community roads

’ Traffic Accident ‘ ’ Criminal Incidents ‘ ’ Crowd accidents ‘ ’ Falls ‘

‘ Literature Review ‘ ‘ Case Investigation ‘ ‘ Field Surveys ‘

’ Identify risk factors for pedestrian accidents on community roads

Enforce hierarchical structure for AHP analysis

Walking

Road Traffic Facility Building Environment

Survey for AHP analysis

Calculate indicator importance by incident type

<Fig. 1> Flow of analytics
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<Table 3> Field Survey Target Areas and Characteristics

Target Area Date Characteristics

* Residential and commercial areas in large cities

* Number of pedestrian accidents from 20 to *22: 54
Bucheon City, Gyeonggi 2023, 11. * Subway stations, universities, rodeo streets (downtown areas)
* Unsecured parking, illegal parking

* Crime hotspots for women and the elderly

* Residential and commercial areas in large cities

* Number of pedestrian accidents in "20~22: 25

* Subway stations, high schools, children’s parks, food stalls
(downtown areas)

* Ramps/stairs, sidewalk breaks, illegal parking

* Crime hotspots, areas with fall accidents

Dongducheon City, Gyeonggi 2023. 11.
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<Table 4> Major Pedestrian Traffic Accident Risk Factors on Community Roadways

Classification Risk Factors

Speeding, illegal parking, inadequate sidewalk width, lack of safety facilities, two-wheelers, number of accidents,
traffic volume, lane width, intersection jaywalking, lack of lighting, nighttime, weather conditions, female
drivers, non-commercial vehicles, bicycles, passing vehicles, unsignalized intersections, illegal street vendors,
smartphone use, lack of turn signals

Literature Review

Illegal parking, right turn blind spots, effective sidewalk width, pedestrian obstacles on sidewalks, building
Case Investigation |entrances, speed limit, and lack of speed limit facilities, building entrances, lack of signage, jaywalking,
two-wheelers, and PM

Speeding, reverse driving, straight sections, absence of general traffic signs and poor direction, illegal parking,

Field Surveys drinking fountains, junction boxes, illegal dumping, illegal parking, construction areas
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<Table 5> Major Risk Factors for Pedestrian Crime on Community Roadways

Classification Risk Factors

cctv, lighting, road width, old residential area, litter, commercial establishment, narrow alley, emergency

Literature Review bell, illegal parking, graffiti, female

Narrow alleys, CCTV, old buildings, nightlife, lighting, commercial areas, smartphone and earphone use,

Case Investigati . .
ase Tvestigation pedestrian and vehicle traffic

Lack of crime safety facilities (street lights, security lights. CCTV and emergency bells), poor street environment

Field S . . : ; ildi i
1eld surveys in areas with a high concentration of old and bad buildings, commercial areas
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<Table 6> Major Risk Factors for Pedestrian Multi-Car Crashes on Community Roadways

Classification Risk Factors

Literature Review Commercial areas, road width, slope, intersections, illegal structures, CCTV, poor crowd management, notices
Case Investigation | Ramps, stairs, conflict points

Field Surveys Ramps, Narrow spots, Population centers
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<Table 7> Major Risk Factors for Pedestrian Falls on Community Roadways

Classification Risk Factors

Poor or broken pavement, slopes, illegal dumping, illegal structures, inclement weather such as rain or
Literature Review | snow, stairs, clogged gutters, lack of slip-resistant surfaces, littering, lack of nighttime lighting, elderly,
people with disabilities

Case Investigation | Weather, slope, lack of stairway safety facilities and signage

Field Surveys Potholes, Poor or broken pavement, Illegal dumping and illegal structures, Drop-offs, Construction zones
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<Table 8> Major risk factors by incident type

Classification Traffic Accidents | Criminal Incidents | Crowd accidents Falls
Mixing and Separating roadway [ ] ([
Sidewalk Width (] [ L4
Slope [ J ()
Raised sidewalk curb / lowered sidewalk lip ([
Pavement condition ()
Signs ([ J (
Road safety facilities [ )
Lighting [ J [ [ ]
Drainage ([
CCTV (] [ L
Emergency bells ([ ]
Landscape type, height o
Electrical discharge equipment (junction box) [ ]
Land use (commercial) [ ) [ ]
Pedestrian and vehicle entrances [ J
Tllegal obstacles [ J ([ {
Age of building ([
Tllegal construction [ J [ ] (]
Location of construction [ } [ ]
Public land [ J
Vehicle Traffic [ ] ([ ]
Pedestrian  traffic ([ [ ]
Tllegal parking ([ J o [ ]
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<Table 9> Considerations for selecting the indicator
Classification Highlights

Common applicability | Metrics should be common to all regions

Ease of obtaining data | The inputs for each indicator should be measurable and available through researchers’ fieldwork and

(Measurability) data held by local government officials.
Redundancy Exclude items that are redundant in order to calculate the correct weighting (importance).
Q) =& X&® MY
AFAE AR 98] AEAES DPOR AES AP AL D%, AT, AXYoly T,
9 TR 5 F 249 ARNE PO NS 328 AR I, AFH 3 b, 24
W AN T2 aEst HFZH R i AATER 1349 ARE AT AFFEE E2ES
A, AEEA, NEAEEA, AFEEY, RYAEA R FEHH, 4 FEEE AR, weF, R,
AN, ERFAL 5 ARAQ ARE AASAY. 7 AxE Ao 9 SAYHE <Table 10> 2t}
<Table 10> Safety indicators
Characteristics Indicators Definition Methodology
Slope Longitudinal Slope of the Road Longitudinal slope from start to end (%)
Effective sidewalk width | Sidewalks less than 1.5 meters wide Sidewalk width less than 1.5(m) /
Road Total road length (m)
Sidewalk separation Physical Separation Between Sidewalk and Mixed-use roadway (m) /
Roadway Total roadway (m)
Trafi Peak Motor Vehicle Traffic| Peak Hour Vehicle Traffic Volume (vehicles/hour)
raffic
Peak Pedestrian Traffic Peak Hour Pedestrian Traffic Volume (person/hour)
Si Road traffic facilities that provide Level of si - survey unit
gns information, warnings, or regulations gns pe v
.. C e . . . Streetlight spacing (m) /
Facility Lighting Facilities Streetlights Ensuring Safety at Night Maximum streetlight spacing (m)
cery CCTV for Monitoring Illegal Parking and CCTV installation spacing (m) /
Speeding Violations Total road extension (m)
Commercial Facilities Commercial Facilities Commercial Facility Ext.ens10n () /
Total Road Extension (m)
Building
llecal Buildings Unauthorized Illegal Structures Built on Illegal building extension (m) /
& & Sidewalks Total road extension (m)
. Vehicles Parked Outside Designated Number of illegal parking spaces /
llegal Parking Parking Lines Total road extension (m)
Walking llegal Obstacles 'Obstacles suc'h as A-boards, bqlboards, Number of illegal ().bstacles /
. illegal storage items, and unauthorized trash Total road extension (m)
Environment
. . Sections Wlth.r?d.u ?ed pedestrian space an d Number of Construction Sites /
Construction Sites obstructed visibility due to construction
. Total Road Length (m)
materials
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’ Pedestrian Accident Safety Indicators on Community Roads ‘
1 B . o Walking
Hierarchy Road Traffic Facility Building Envitonment
- l
A I B V—‘—V l I l [ [ 1
Effective Peak Peak
2 . Sidewalk| Motor . . Lighting Commercial| | Illegal Tllegal || Illegal | |Construction
Hierarchy Slope 51d§walk eparation| | Vehicle PCdCS[]?laﬂ Signs Facilities cerv Facilities | |Buildings| |Parking| |Obstacles|| Sites
width Traffic Traffic

<Fig. 2> AHP Questionnaire Hierarchy Diagram
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