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Abstract

Despite various studies on mapping approaches in the fields of safety management, there have been few
attempts to theorize and generalize the roles of mapping approach for safety management. This study tried
to conceptualize spatial safety information and its components. Based on the concept of spatial safety in-
formation, this paper analyzed the features and implications of mapping approach in order to build up the
foundation for the generalization of safety mapping. The implications for the theoretical and practical use
of safety maps are as follows. First, an attempt to formulate a general theory is needed. Second, it is necessary
to develop basic and applied studies that can reflect a rapid development of ICT technology. Third, it is
necessary to establish a common infrastructure that enables easy access to safety maps, such as an electronic
map platform developed by the government and released to the public.
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Table 2. Injury matrix of car accident
Human(host) Vehicle(vector) Environment
Prevention Drunken drive Mechanical failure Traffic sign
Preparedness Fasten seat belt Occupant protection device Shock absorber
Responsiveness Bleeding Car repair Emergency call

* Source : Hanson, et al (2002: 22)

Table 3. Spatial information and characteristics of safety management approach

CPTED/Criminal Map

Injury Matrix

Social Vulnerability Public Safety in Society

The risk of crime in a

Elements of particular location, the

Location of past accident
information (danger
warning), location of

Economic weakness,

. . Residents’ perception of
regional income gap,

risk in a specific space,

Spatial location of a criminal safety action guidance spatial distribution of s
. . . . . distribution of vulnerable
Information history person, the information, location of | women, the elderly, the classes
accident monitoring, shock absorber, location of| disabled, infants, etc,
emergency contact
Characteristics of

spatial Point, Line Point Surface Point, Line

composition

Properties of
Information

Objective and Subjective
information

Objective Information

Objective and Subjective

Objective Information . .
information
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Table 4. Classification of spatial safety information
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Contents(example)

. Objective hazard location
Hazard Location

Location of biochemical material storage, movement path of biochemical tank,
space range of damage during biochemical leakage
* Typhoon occurrence location, movement route, influence range etc,

Information - - -
—_— . * Dangerous location that students have experienced in school area
Subjective hazard location . . . . . .
* Information on locations where violent crime in the area recognized by residents
.- * Information on the residence of elementary school students and elderly people
Human vulnerability . . . .
. * Distribution of female and child residents by region
Vulnerability - - - :
. . . * Location of places with many traffic accidents
location Material Vulnerability . . . . 1
. . * Location of fire truck access obstacle of high—rise building
information - tal
nvironmenta . . . .
. * Coastal low—lying location where tsunamis are likely to occur
vulnerability
Location of Surveillance . . . . o .
* Location of CCTV and radioactive spill monitoring equipment
system
Geographic location of Control office |* Location such as police stations, checkpoints, etc,

information for

Location of Shelter * Location such as tsunami shelter

prevention and
response

Evacuation route
information

* Tsunami shelter route information

Goods location

Emergency response (relief)|* Location of the relief items for the siphon relief and the location of the
decontamination equipment
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GIS Dimension PPGIS
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Rigid, hierarchical and bureaucratic Organizational Flexible and open

Structure

Specified by technologists and GIS experts Details Specified by users, focus groups
Led by independent specialist Applications Led by facilitators, group leaders
General, multipurpose applications Functions Specific, project—level activities
Top—down Approach Bottom—up

* Source : Steinmann, et al (2005)

Figure 8. Pukyong national university safety community mapping
* Source . Seo. et al (2014: 331)
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dimension

Safety map based on
regional safety index

Smart Big Board

Crime Map

Disaster Risk Map

Participating
Community
Safety Map

(community mapping)

Purpose of Map

Establishing safety
policy and inducing
innovation at the level
of local government

Disaster Preparedness
and Response
Management of Local
Government

Crime and accident
prevention

Prevention and control
of natural disasters by
the government

Citizen voluntary

accident prevention

behavior and civic
education

Contents of

* Based on local

* Electronic map of a
specific area

* Disaster related past
information

* Risk of flood damage
in certain locations

* Electronic map of a
specific area

* Location of criminal
convicts

* Accident place

¢ Electronic map of a
specific area

* Location of high risk
disaster occurrence

¢ Electronic map or
paper map of a
specific area
Hazardous places
evaluated by

. overnment L .. lace . ,
spatial safety g . * Precipitation (criminal, p' . residents
. . jurisdiction . . . * Distribution of .
information . information in a transportation) experience
* Five safety areas i e expected damage .
specific space * Distribution of * Types of risks
. . L area . .
* Route information victims (traffic accidents,
. . . . * Movement route of .
including typhoon |* crime—ridden daneer circle school violence,
* CCTV location and | district, & falls, etc.)
spatial information
* Frequency of
accidents, individual
risk items, and risk * Risk and safety
reduction factors . information based on
. * Former disaster e .
reflected in safety | . . . ", * Newly created space| citizen's subjective
. . information and * There is sensitive . . . .
index calculation are . L. . safety information | experience is
. future disaster location information .
not expressed in the| . . using expert expressed on the map
. . information can be | that may cause . .
L information, . . . knowledge and * Subjective risk
Characteristics . expressed on current| privacy violation
* Safety score is . . . technology assessment and
of space safety . information board, | when disclosed, . . -
. . expressed in . . * Information created| judgment for specific
information * the system is large |* It has economic and

comprehensive score
and rank by
accumulated space
safety information in
large area,
Objective * official
government
statistics

and various spatial
information is
reflected on one map
Objective data

social impact on
disclosure,
* Objective data

on the basis of
objective data and
scientific and
technical analysis

locations

* Citizens’ subjective
judgments are
prioritized and
complemented by
objective data

Map Features

It is not related to the
inducement of
citizens' safety
behavior because
specific location
information is not
expressed,

Created by the
central government
or civil society
organizations to
pressure local
government
intervention

* Real-time map of
safety information
based on advanced
ICT technology
Construction cost is
high

Various information
can be added and
removed easily,

A link system
between various
auxiliary systems
and systems should
be established in
order to operate map

* Possible illegal
instruction
depending on the
range of information
represented on the
map,

* Information
disclosure may cause
social
maladjustment of
ex—offenders

* A change in property
value of a resident
may occur around a
specific location

* Map for experts and
policy officers

* Highly
cost—effective map
utilizing expert
technology

¢ difficult for ordinary
citizens to use

* Easy to use for
production and
citizens

Powerful
educational function
through
participation

If individual citizens
have tools, they can
make and use a new
map in case of
disaster safety
situation
Socioeconomic
distortions can occur
in the map
production process,
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