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An agent-based model is a computational model for simulating the 
actions and interactions of autonomous agents (both individual or 
collective entities such as organizations or groups) in order to understand 
the behavior of a system and what governs its outcomes. It combines 
elements of game theory, complex systems, emergence, computational 
sociology, multi-agent systems, and evolutionary programming. Monte 
Carlo methods are used to understand the stochasticity of these models
(Agent-based model, 2021). This research is to analyze the effect of air 
transportation systems on the spread of pandemics. Transportation 
system itself is a complex system. But the advantage of air transportation 
has become a weakness in terms of spreading infectious diseases 
globally. In this simulation, the infectious disease’s specifications are 
closely simulating the COVID-19 data. Netlogo is an agent-based 
simulation software, it was used for this study to examine how air 
transportation systems affects the spread of epidemics.

Elements of the system includes Agents: people living in Europe and 
North America (at different states such as infected, cured, etc.), 
Ambulances (healthcare system) Inputs: Initial population of the 
simulation(set at 130 to simulate actual population of Europe and North 
America).
• The interaction and adaptation of the system is identified as the

number of people infected will see an initial steep increase as we see
more people travelling via air transport.

• Based on the simulation at a confined space, the number of infected 
people will usually peak at 80 people after 16 hours (Netlogo, 2021)

• Similar agent-based modeling simulations can be used for aviation 
scenarios such as evacuation simulation, air traffic control, adverse 
weather conditions, and operation safety.

• The R0 function code is separated from the main stable simulation version
• New variable called Airline no-fly threshold added to facilitate the 

simulation of strict policies examining the effects of preventing essential 
travel would have on the spread of the virus. Creating the system is a 
realization about how many boundaries complex systems can have. 

• The system consists of two continents (Europe and North America), the 
population in the simulation is 130, to simulate the total number of people. 
Once someone gets infected, he/she is isolated or live on and spread it. 

• Two ambulances to simulate the healthcare system, and the decision of 
airlines to halt people from traveling. These boundaries define our system 
to be a data-centric model, as inputs are mostly quantitative, and outputs 
can be expressed in terms of R0 etc. and also visual. 

• This test is limited to analyze the potential of other policies such as stay-at-
home orders and contact-tracking methods.

• Because the specifications of the COVID-19 pandemic are used, the R0 of 
this simulation is expected to be relatively higher. The simulation was run 
for 30 times twice.

The Netlogo simulation interface was set up as shown in Figure 1.
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Transportation system itself is a complex system and aviation is the subpart of the 
system that is the most efficient in transporting people all round the world.
The boundaries define our system to be a data-centric model, as inputs are 
mostly quantitative and outputs can be expressed in terms of R0 etc. and also
visual. However, the boundaries have limited our system to analyze the potential 
of other policies such as stay-at-home orders and contact-tracking methods. It is 
interesting to see how the air transportation system has a great relationship on 
the transmission of the virus worldwide, and how different specifications such as 
isolation policies, airline no-fly policies, and the capability of the healthcare 
system will alter the situation.

Relationships between inputs & 
outputs
Inputs: initial population of the simulation, 
infection probability, recovery rates, 
average length for every recovery , airline 
suspension rate, intra-mobility, tendency 
of travel amongst the population.
Outputs: The average R0 for strict and 
loose travel policy are 3.87 and 4.22, 
which does not show a huge difference, 
this is reflected in the system definition 
that the output of a system may not be 
directly influenced by the input of that 
system.

1. What is the impact regarding air transportation system on the
transmission of the virus worldwide (intercontinental)?
2. How defensive specifications such as isolation policies, airline no-fly
policies, and the capability of the healthcare system will alter the situation?

Research question

Testing results

From Netlogo agent-based simulation software, a model was
incorporated and modified, called epiDEM travel and control
some of the elements in the model were changed to be more concise.
• The different status of the population was changed.
• Visual simulation is changed in the code so the visual delivery is easier 

to understand.

The finding indicated that the R0 for the two scenarios are not too far off from 
each other, and the R0 of the strict policy is actually higher than the loose policy 
R0.  Caused by the devastation of the healthcare system in the respective 
continents since in the loose model the sharing of medical resources is allowed 
(the two ambulances are encouraged to travel between borders)

The graph for the cumulative infected and revered for a test run is shown in 
Figure 2, and the population infected are shown in Figure 3, the comparisons 
between airline’s no-fly policy threshold loose and strong are shown in Table 1.

Figure 1. Approach to research project.

Figure 2. Cumulative infected and recovered.

Figure 3. Population infected.

Table 1. Airline no-fly threshold comparison
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