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Fig.1 Decision model for evacuation behavior
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Fig.3 Emergency shelters in the case area
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Fig.4 Simulation of emergency evacuation based on the behavior of individual evacuees
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Evaluating method on service quality of seismic emergency
shelters based on evacuation behaviors

JT Jue', GAO Xiaolu?, XU Congcong', XU Shixiang', TANG Fei'

(1. The Administration Center of Urban-rural Planning Ministry of Housing & Urban-Rural Development, Beijing
100835, China; 2. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Service quality of seismic emergency shelters is an important reference of seismic planning. Spatial
coverage of seismic shelters has been used for evaluating service quality of seismic emergency shelters.
However, population distribution and evacuation behaviors were rarely considered, which rendered the
evaluation results inaccurate. Based on a multi- agent simulation model, this study examined earthquake
evacuation behaviors, such as choice of destination, routing, and sheltering. Evacuation rate—the rate of
evacuees who successfully arrived at seismic shelters to take refuge within a specific time period—was then
calculated. Coverage rate of emergency shelters and evacuation rate of residents both were used to indicate the
evacuation success rate. A case study was conducted in Haidian district. The evaluation result shows significant
difference between the spatial coverage rate of seismic shelters and evacuation rate. It indicates that coverage of
emergency shelters alone cannot fully evaluate emergency shelters. Coverage rate of seismic shelters together
with use efficiency of emergency shelters and signs for evacuation routes that lead to quick and order evacuation
are all crucial indicators for evaluating service quality of seismic shelters.

Key words: seismic shelters; service quality; evacuation behaviors; spatial accessibility; multi-agent simulation



