
Executive Summary 

Medical Evacuation Network Model 

 

Background  

 

In military medicine, the survival of wounded troops in an 

operational environment depends on prompt efficient medical 

evacuation and to maintain continuity of medical care. The most 

critical time for a wounded soldier is the time between the 

traumatic injury and medical intervention. The most important 

aspect of intervention is to stop the bleeding and to initiate 

the transfusion of blood.  Historically, some four-fifths of 

military personnel killed in action perished within the first 

hour of injury, often because of blood loss. This time is 

commonly referred to as the “Golden Hour” in emergency medicine. 

More specifically, it refers the span of time immediately after a 

traumatic injury in medical intervention offers the greatest 

chance of survival. 

 

The first recorded military medical system that incorporated 

evacuation capabilities was around 500AD in the army of the 

Byzantine Empire. Medics, called Scribones, were paid to rescue 

wounded from the battlefield. By the mid to late 1800s most 

armies had developed some level of formal, albeit crude and at 

times ineffective, medical evacuation system. Medical evacuation 

has become more routine as medical capabilities improve. 

Commanders also realized the benefits to troop morale and 

effectiveness of an organized medical evacuation system.  

 

Almost every conceivable mode of transportation has served to 

evacuate wounded from the battlefield. In current conflicts, like 

Afghanistan all patient evacuation from Point of Injury (POI) 

takes place via helicopter. This robust aero medical evacuation 

network is necessary due to large areas of sparsely populated 

land and inadequate and unsafe road network. Our project attempts 

to model a current aero medical evacuation network in a battle 

space roughly the size of Helmand Province Afghanistan. And 

network will test its capacities to simultaneous evacuate 

patients on demand.  

 

The Medical Department of the Fleet Marine Force consists of a 

modular flexible construct that focuses on maintaining the 

continuity of care from POI to return to duty.  

 

 

Project Design 

 

Our project’s primary aim is to model, design and test the 

robustness of an aeromedical evacuation network similar to the 

one in Helmand Province, Afghanistan. Our measure of 

effectiveness is the ability to meet the Department of Defense’s 

directive to transport patients to a facility with surgical 
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capability within sixty minutes from the request for evacuation. 

We are assessing the medical mission capability by modeling 

patient evacuation from POI (represented by nodes) (figure 1). 

The interdiction portion tests the robustness of the system when 

edges are removed, representing inaccessible air space due to 

weather conditions and/or the threat of Surface Air Missiles 

(SAMs) for medical evacuations.  It also identifies areas that 

are most affected by interdiction. The model incorporates four 

MTF nodes consisting of three LII and one LIII MTF. 

 

Interdiction Results 

When one and two patients were placed at each node with zero arc 

interdictions, 27 of the 31 POIs (87%) are transported to an MTF 

within 60 minutes. However, with increased interdicted arcs, the 

ability to transport patients under 60 minutes plateaus at 68% 

with 24 in-accessible airspaces when 1 patient is retrieved from 

POI locations and plateaus at 30% with 27 inaccessible airspaces 

when 3 patients are retrieved from POI locations respectfully. 

74% of patients are initially retrievable in the 3-patient 

scenario(figure 1). 

 

 

 
 

Figure 1. Percentage of Patients Retrieved within 60 Minutes 

 

 

 

Design Results 

 

Assigning constant probability to all POI locations is not a 

realistic approach for analyzing optimization of MTF placements 

on a battle ground. By incorporating weights to POI locations, we 



were able to accurately access representative combat casualty 

scenarios.   Outside perimeter POI locations were assigned lower 

weights as these locations are less likely to encounter 

casualties vice central POI locations on the map.  Central 

locations where assigned higher weights.  

 

  
Figure 2. Optimal Placement of 3 MTFs (left) and 4 MTFs (right) 

 

Conclusions 
 
As inaccessible airspaces increase, the ability to reach 

patients at specified POIs locations declines, this 

directly affects the ability to transport patients within 

the mandated “Golden Hour.”  The optimal placements of MTFs 

(figure 2) closely resemble their actual proximity to the 

original model thus validating why the Navy choose these 

locations.  Future analysis could be conducted to analyze 

day/night flight patterns and their impact/interaction on 

MEDVAC routes, as well as the effects of increasing Level 

II capacity constraints. 

 

  

 

 

 
 

 

 

 

 

 

 


