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Abstract: This paper presents a model for military organizations that need to allocate Air Medical Evacuation (MEDEVAC) 
resources. The recommended methodology applies a classic linear programming set covering model motivated by the 
application with data from recent military activity in Afghanistan. 
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1. Introduction 
 

As operations in Afghanistan draw down, there is a need to reallocate resources throughout the country.  Many bases 
across the country will either be closed, handed over to the Afghans, or remain occupied by ISAF forces.  Army operations 
researchers, systems analysts, and planners will need to provide the analysis needed to support retrograde.  The problem 
requires the development of an analysis tool that takes several factors into account, including risk, time, current networks and 
availability of troops, which will support the positioning of several key resources. In our current project, we are seeking the 
optimal location of MEDEVAC assets in order to satisfy casualty collection demand. The analysis serves as a proof of 
concept and should not be considered as an actual solution to the current MEDEVAC demand in Afghanistan.  Although this 
research uses actual data, there are several elements of the problem that need to be considered in real time before a solution 
could be operational. These elements include unit availability, Forward Operating Base (FOB) availability, and general 
aviation limitations and support requirements. 

Related work includes set covering problems applied to emergency service facility location (Jia et al. (2007), 
Toregas et al. (1971), and Daskin & Stern (1981)).  The original set covering formulation is largely attributed to Church and 
ReVelle (1974) and Toregas et al. (1971). 
 
 

2. Methodology 
  
 Prior to model formulation and development, significant data pre-processing was necessary to accurately represent 
the operational environment though demand sites and potential service locations.  In order to create a finite and manageable 
set of medical evacuation demand sites, k-means clustering was used with significant activity reports (SIGACTs) data to 
create a proxy representation of potential MEDEVAC sites.  Initial data pre-processing included cleaning the INDURE 
SIGACTs data to conduct analysis in Excel and import the pertinent components into ArcMap, our primary geographical 
information system (GIS) tool. The INDURE data is an unclassified consolidation of enemy actions across Afghanistan 
assembled by Intelligent Software Solutions to facilitate comprehensive situational awareness in order to benefit various 
agencies. 
 With the FOB locations established, we could move on towards creating our static model. The static model serves as 
a representation of each FOB’s accessibility in terms of distance to any of the other FOBs.  The model is referred to as 
“static” because it does not change over time or with changes of the operational environment.  It serves a skeleton to build the 
dynamic model, a representation that will change as a function of the enemy situation, weather, and friendly force 
disposition.  The dynamic model remains a subject of future work.  In ArcMap, two sets of analysis were run using buffers. 
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