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A Comparison of Single-objective and Bi-level Location-allocation Model
for Earthquake Emergency Shelters with the Case of Rongcheng in Shandong

MA Yunjia"**, ZHAO Xiujuan" > *, QIN Lianjie'*>*, LIANG Pujun" >,
ZHOU Hongjian*, YUAN Yi* and XU Wei'"**

(1. Key Laboratory of Environmental Change and Natural Disaster of Ministry of Education, Beijing 100875, China;
2. Academy of Disaster Reduction and Emergency Management, Ministry of Civil Affairs & Ministry of Education, Beijing
Normal University, Beijing 100875, China; 3. Faculty of Geographical Science, Beijing Normal University , Beijing
100875, China; 4. National Disaster Reduction Center, Ministry of Civil Affairs, Beijing 100053, China)

Abstract: In this study, an single-objective and a bi-level models were developed and compared for the allo-
cation of residents to earthquake shelters with the case of Rongcheng of Shandong province, China. The objective of
the two models was to minimize the total evacuation distance with the constraints of shelter capacity and service ra-
dius. The upper level model used to allocate the evacuee to their nearest shelters; the lower level model used to re-
allocate the evacuee whose shelter had exceeded the capacity. The modified particle swarm optimization algorithm
was used to solve the two models. And the comparison of solutions in these models was carried out. The results
showed that the optimization algorithm has difficulty coping with a complex, high-dimensional problem, and it is
time-consuming and tends to become trapped in local suboptimal solutions when applied to the single-objective mod-
el. By contrast, the bilevel model shows more desirable performance because it significantly reduces the dimension-
ality of the location-allocation problem based on a two-step-to-reach approach.

Key words: earthquake emergency shelters; location-allocation; single-objective model; hierarchical model;

Rongcheng



