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Abstract 

Decision-making on shelter location-allocation is the most critical part of 

humanitarian relief logistics because it affects security of victims and 

influences the success of disaster management strategy. Without an 

appropriate approach for determining shelter location-allocation, 

decision-makers would make ad-hoc decisions which result in high cost, 

slow response, and failure to rescue the victims. 

Proposing facility location-allocation models in the context of 

humanitarian logistics, monetary criterion cannot be ignored because it 

helps decision-makers to sufficiently prepare the grant aid for disaster 

relief purposes. In the same way, considering monetary and non-monetary 

criteria simultaneously helps to ensure that the victims are being taken 

care well under the optimal relief budget. Furthermore, the proposed 

models should be solved by proper approaches to generate optimal 

solutions. The victims and decisionmakers would get the benefit if the 

proposed models could simplify prompt decision-making for determining 

location-allocation in response to disasters. 

This study aims to propose the optimization models to determine 

shelter location-allocation in response to disaster. In addition to the 

models, a novel approach for dealing with large scale location-allocation 

is proposed. Therein, four models are formulated to consider proper 

locations to use as shelters. The first model seeks to determine shelter 

location-allocation with total cost minimization. The proposed 

mathematical model is solved by Genetic Algorithm. The second model 

considers both monetary and non-monetary for justifying shelter location-

allocation. The objectives of the model are to simultaneously minimize 

total cost, total evacuation time, and number of open shelters. The 

proposed mathematical model is solved by Epsilon Constraint method and 

Goal Programming which are the posteriori and priori methods 

respectively. The third model seeks to concurrently minimize total cost, 

and total evacuation time. The proposed model is solved by a novel 

approach that integrated Epsilon Constraint method and Artificial 

Neural Network to facilitate fast decision-making. To the best of our 

knowledge, there are no existing works that combined these methods in 

coping with location-allocation problems, especially in field of 

humanitarian relief logistics. The fourth model involves multi-echelon 



relief facilities location-allocation. The first echelon determines 

appropriate shelter location-allocation to minimize total cost and 

minimize total evacuation time, while the second echelon involves 

justifying distribution center location-allocation to minimize distribution 

cost. The proposed model is solved by Epsilon Constraint method. 

The applicability of the proposed models and proposed solution 

approach is validated through the case study of shelter location-allocation 

in response to flooding in Surat Thani, Thailand. The results generated 

by each model are compared with the current shelter location-allocation 

plan determined by the government sector. The comparison results 

indicate that considering appropriate shelter location-allocation based on 

proposed models mostly produces lower total cost than the current plan. 

It is plausible to use the proposed models and proposed solution approach 

to improve disaster response for the benefit of victims and decision-

makers. 
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