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ABSTRACT

Purpose: This study analyzes accessibility of outdoor evacuation places for earthquake and the
accessibility improvement effects when expanding the evacuation places in accessibility-deficient areas.
In order to consider real-world evacuees, the accessibility analysis is based on service population not on
resident population. Method: Location-allocation model as a GIS-based spatial optimization mode is used
to analyze accessibility and vulnerable areas to evacuation places. Of location-allocation problem types,
‘Maximize Coverage’ method is chosen to allocate as many potential evacuees as possible to evacuation
places. And impedence cutoffs or evacuation distances (times) are applied to three classes: 500m (7.5
minutes), 1,000m (15 minutes), and 1,500m (22.5 minutes). Case study area is Jung-gu areas, Seoul as a
high-density downtown area. Result: Results show that accessibility-deficient areas and population to
evacuation places are much more in service population than in resident population. Accessibility is signi-
ficantly improved when increases when expanding the evacuation places in accessibility-deficient areas.
Yet, accessibility-deficient areas are still remained since available lands are insufficient in the high-density
downtown area. Conclusion: The study suggests that temporary evacuation facilities like outdoor
evacuation places for earthquake need to consider real potential evacuees based not only on resident
population but also on service population. Also, policy measures to provide emergency shelters need to
more utilize spatial optimization tools like location-allocation model.

Keywords: Emergency Shelter, Outdoor Evacuation Place for Earthquake, Service Population,
Location-Allocation Model, Accessibility
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Fig. 1. Analysis process of accessibility to evacuation places
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QUX|HHE R (Location-Allocation Model)
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Table 1. Location-allocation problem types in ArcGIS
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Table 2. List of data sources for analysis
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Fig. 3. Distribution of outdoor evacuation places for earthquake in Jung-gu and 500m buffers (existing 59 sites)
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Table 4. Summary of accessibility analysis results to outdoor evacuation places for earthquake in Jung-gu (existing 59 sites)
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Fig. 4. Example of accessibility results to outdoor evacuation places for earthquake based on existing 59 sites and service
population in Jung-gu: 7.5 minutes (500 meters)
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Fig. 5. Procedure for deriving new candidate sites of outdoor evacuation places for earthquake
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Table 5. Summary of new 37 sites for outdoor evacuation places for earthquakes in Jung-gu
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Table 6. Summary of accessibility analysis results to outdoor evacuation places for earthquake in Jung-gu (96 sites: existing
59 sites, new 37 sites)
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Fig. 7. Example of accessibility results to outdoor evacuation places for earthquake based on 96 sites and service
population in Jung-gu: 7.5 minutes (500 meters)
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