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Dynamic location-allocation optimization for designated hospitals under
the COVID-19 Epidemic

SHANG Xiao-ting', YANG Kai*', ZHANG Guo-qing®, JIA Bin®

(1. College of Quality & Standardization, Qingdao University, Qingdao 266071, China; 2. School of Traffic and
Transportation, Beijing Jiaotong University, Beijing 100044, China; 3. Department of Mechanical, Automotive &
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Abstract: For the countries or regions with insufficient medical resources and underdeveloped economies, it is an
urgent issue to select hospitals and allocate patients to control the spread of the COVID-19 (corona virus disease, 2019).
Considering the dynamic characteristics of the number and the severity of COVID-19 patients, this paper first presents
a bi-objective dynamic location-allocation model for the designated hospitals with the limited medical resources, which
simultaneously minimizes the total cost of designated hospitals and maximizes the treatment rate of patients. Then, this
paper analyses the characteristics of the proposed model and designs a solution framework based on the Epsilon constraint
approach to obtain Pareto optimal solutions. Finally, a series of numerical experiments are conducted to demonstrate the
feasibility of the proposed model and effectiveness of the developed method on the basis of the epidemic data provided
by Beijing Municipal Health Commission. The experimental results show that the bi-objective model can effectively
trade-off the total cost of the designated hospitals and the treatment rate of patients, which can provide valuable guidance
for the rational deployment of medical resources under the COVID-19 epidemic.

Keywords: COVID-19 epidemic; designated hospitals; dynamic location-allocation; treatment rate of patients; bi-

objective optimization
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