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Abstract

Background  Urbanization and increasing structural complexity have led to a continuous escalation
in the frequency and severity of social disasters. Despite this, safety-vulnerable populations, including
children, the elderly, people with disabilities, and foreign nationals, are at a disadvantage, struggling
to quickly comprehend and act upon disaster information due to linguistic limitations and cognitive
differences.

According to the National Disaster Management Research Institute (2022), the population of safety-
vulnerable populations is estimated to reach approximately 47% of the total population by 2040.
While standard safety signs for natural disasters exist, those for social disasters are not yet established.
Therefore, this study aims to develop a standard safety sign design for social disasters that is intuitively
comprehensible to everyone by establishing a visual information delivery system that reflects the cognitive
characteristics of safety-vulnerable populations.

Methods This study defined safety-vulnerable populations as children aged 6-12, seniors aged 65
and older, the hearing impaired, foreigners, and individuals with color vision deficiency, with the study
conducted in four stages. First, cognitive characteristics of safety-vulnerable populations were analyzed
and domestic and international safety signage cases and systems were investigated. Second, based on
the National Disaster and Safety Portal, 44 types of social disasters were classified and defined. For each
disaster, three candidate designs were created: a symbolic type (A), a simple descriptive type (B), and a
complex descriptive type (C). Third, the safety sign designs were reviewed and refined through expert
advisory meetings and stakeholder workshops. Fourth, user evaluations with the defined safety-vulnerable
populations were conducted to verify the suitability of the designs.

Results 44 standard social disaster safety sign designs were developed, based on the cognitive
characteristics of safety-vulnerable populations. By conducting user verification with these groups, we
were able to derive highly effective sign forms for each disaster type.

Conclusions 44 standard social disaster safety sign designs are developed, based on the cognitive
characteristics of safety-vulnerable populations. The developed safety signs can be utilized in establishing
social disaster response policies and visual communication strategies, as well as used as disaster
safety education materials. Furthermore, by establishing a visual information system that is intuitively
understandable to all, the signs contribute to improving information accessibility.

Keywords Vulnerable Groups, Social Disasters, Safety Signage Design, Visual Communication,
Universal Design
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Table 3 FEMA IPAWS Symbol
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Table 4 JIS Z 9098: Hazard specific evacuation guidance sign system

JIS Z 9098: Hazard specific evacuation guidance sign system
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Table 5 L'information préventive : les pictogrammes

L'information préventive : les pictogrammes
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Table 11 Feedback from Advisory Meetings and Workshops and Corresponding Applications
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Table 14 Selected User Evaluation Results
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Table 16 Selected Final Designs Based on User Evaluation Results
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