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An Analysis of 119 Emergency Rescue Service Accessibility Based on
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Abstract : Survival rates depend heavily on the ability of 119 emergency services to respond in a timely
manner, and analyzing spatial accessibility is essential. However, the accessibility of emergency services
in high-rise areas is limited by the existing two-dimensional road network-based analysis, which does not
fully reflect the actual rescue delay factors. This study aims to overcome these limitations by performing
a three-dimensional rescue time analysis that integrates the road network and indoor travel routes. In the
outdoor accessibility analysis, the rescue arrival time was calculated by combining the road network,
traffic information by time of day, and reflecting the connectivity from the road to the building. In the
indoor analysis phase, we used the Unity-based A* algorithm to calculate rescue times for each vertical
mode of transportation inside the building, and calculated rescue times for staircase and elevator scenarios.
The total rescue time was then visualized in three dimensions on a voxel-by-voxel basis to determine the
spatial distribution of structural vulnerability areas and vertical movement delays. The results showed
that, unlike traditional road network-based rescue time analysis, the three-dimensional analysis including
movement within the building can more precisely reflect rescue delay factors. This reflects the potential
for delays in actual rescue activities and can be used as a basis for establishing customized rescue response
strategies by region,

Key Words : 119 Emergency Rescue Service, Network Analysis, Unity-based Simulation, Three-dimensional
Accessibility Analysis, Golden Time
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