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                    Abstract
This paper addresses the problem of supplying provisions to civilians affected by an emergency and to the intervention groups that provide post emergency relief. We define the Emergency Supply using Heterogeneous Fleet Problem (ESHFP) using a Mixed Integer Linear Programming mathematical model that describes the complexities involved in these operations. Furthermore, we propose a novel heuristic algorithm which constructs a plan comprising a set of efficient vehicle routes in order to minimize the total supply time, respecting constraints concerning timing, demand, capacity and supply. The characteristics of the problem have been studied by solving an extensive set of test cases. The efficiency and practicality of the algorithm has been tested by applying it to a large scale ESHFP instance and to a case study involving a forest fire in the Province of Teruel, Spain.
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Appendices
Appendix A
1.1 Input data for the theoretical case study
Table 4, presents the demand points (shelters D1–D10) to be supplied, and the demand (in appropriate units, e.g. boxes) at each shelter per commodity (C1–C6). The demand values were generated from appropriate random distributions. The coordinates of the demand points are generated from the uniform distribution \(U \left( {0,50} \right)\) under the constraint that their Euclidian distance from the origin (0,0) is between 30 and 50.
Table 4 Commodity (C) quantities par demand point (D)Full size table

Table 5, presents the available vehicles (V1- V15) along with the corresponding capacity in \(m^{3}\) (randomly generated) and their starting locations (S.L.).The coordinates of vehicles’ starting locations are generated from the uniform distribution \(U\left( {0,20} \right)\) under the constraint that their Euclidian distance from the origin (0,0) is between 0 and 20.
Table 5 Vehicle-related input dataFull size table

Table 6 presents the supply points (S1–S16) and the inventory per commodity per supply point. A total inventory of 250 pallets is considered and it is distributed almost equally (\(\sigma^{2}\) = low, see Sect. 5) to the supply points. The coordinates of the supply points are generated from the uniform distribution \(U\left( {0,20} \right)\) under the constraint that their Euclidian distance from (0,0) is between 0 and 20.
Table 6 Supply points-related input dataFull size table

Appendix B
2.1 Output data for the theoretical case study
Table 7 presents the routes operated, the corresponding vehicle per route, the route’s starting and ending times, the sequence of visits to the supply points and the corresponding supplies collected, the sequence of visits at the demand points and the corresponding supplies delivered. 
Table 7 Output data of the theoretical case studyFull size table
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