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Location-routing for emergency facilities
considering destruction probabilities for

communication paths in crises
Jamal Arkat*!,Shokoufeh Zamani? Parak Qods®

Abstract

lanning to prevent and respond to disasters are two key aims of the crisis management. This paper tries to

location -routing facilities considering destruction probabilities for communication paths and congestion in
facilities, due to the crises. Thus, a bi-objective model is developed to determine the location emergency facili-
ties, assignment of injuries and routing of emergency vehicles. An injury can receive emergency service if there
is at least a free server in corresponding facility and also, the route between its location and related facility is not
destructed. The objective functions of the proposed model are the minimization of the rate of injuries not being
covered and the minimization of the average travelling times per a time unit. The proposed model was solved
using two solution procedures, including -constraint method and a multi-objective genetic algorithm. The ac-
curacy of the proposed model and the performance of the proposed algorithms are evaluated using a case study.
Keywords: Crisis management, Location-routing, Emergency facilities, Queueing systems, e-constraint method
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. Queueing Maximal Availability Location Problem

(QMALP)

. hypercube queue systems

. e-constraint method

. network flow conservation
. efficient solution

. Pareto dominance

. Pareto optimal solution

. non-dominated solution

. ideal

. nadir

. crossover

. mutation

. offspring

. parents

. pool

. selection

. fitness

. Non-dominated Sorting Genetic Algorithm
. crowding-distance

. binary tournament

. Elitist-preserving
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