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Modeling Location Allocation Problem in 
Earthquake crisis Situation and Solving by 
Metaheuristic Algorithm
Liona Tayebi1, Mehdi Yazdani*2

Abstract
In� this�studye�a� location-allocation�problem� is�proposed�regarding�capacity�factor� in�a�critical�situation�of�an�

earthquake&�The�output�is�the�selection�of�the�best�places�for�temporary�shelters�and�the�optimized�arrangement�
of�the�casualties�in�those�places�somehow�minimizing�casualties�and�damages&�In�the�followinge�efficient�alloca-
tion�of�the�casualties�to�the�medical�centers�will�be�discussed&�Reaching�these�goalse�a�mathematics�model�propor-
tionate�to�the�problem�conditions�and�constraints�is�presented&�In�literaturee�location-allocation�problem�has�been�
classified�as�NP-Hard�Problem&�For�these�problemse�metaheuristic�algorithm�was�proposed&�In�this�researche�Im-
perialist�Competitive�Algorithm�aICAb�and�Genetic�Algorithm�aGAb�is�used�and�the�results�comprised�with�each�
other&�Based�on�the�results�of�researche�in�such�casese�ICA�can�be�an�opponent�for�Genetic�Algorithme�because�of�
the�average�of�the�solution�obtained�by�this�algorithm�is�rather�better�than�Genetic�Algorithm&�However�the�GA�
convergence�is�faster�than�ICA&�The�case�study�is�performed�on�region�^�of�Tehran&�Using�available�information�
of�this�regione�the�most�appropriate�places�for�sheltering�are�extracted�from�GIS�science�and�ARC�GIS�software&�
ICA�is�implemented�to�solve�the�problem&�Finallye�the�number�of�optimized�shelters�and�arrangement�of�inhabit-
ants�in�these�places�and�also�arrangement�of�casualties�to�available�medical�centers�in�the�region�are�presented.
Keywords: Geographic Information System, Earthquake Crisis Management, Location-Allocation Problem, 

Genetic Algorithm, Imperialist Competitive Algorithm
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Swap-number = ceil (RM×K) = 5
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Swap-number = ceil (0.3×15) = 5
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