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Airport simulation
An effective way of analysing and experimenting with airport 
processes in a virtual environment that minimises risk

Approach taken in an airport simulation study

Passengers

Aircraft

Airspace

Operations

Runways, taxiways

Terminals

Roadway system, parking lots...

Conceptual design:  
sizing and alternatives

Optimisation of the detailed  
design  and validation  
of the selected design

Specification of phases  
and prediction if changes

Optimisation of the  
operational development

Operational management  
by real time data

Configuration of the distribution of 
airport facilities and operating rules

Modelling the logic of 
processes and flows and their 
interdependencies

Comparison of the simulation 
model's key results with the actual 
operations data

Simulation of different hypotheses:

•  Changes in airport configuration
•  Changes in traffic demand
•  New facilities or equipment
•  Improved operating procedures
•  Flight reassignments
•  Changes in operation conditions
•  Stress tests

Verification of the feasibility 
and realism of results

Extraction of waiting time, queue 
lengths, occupancy levels, etc.

Interpretation of numerical results 
and attainment of qualitative 
recommendations and statements

Proposals and suggestions 
on the future development 
of the airport according to 
different parameters and 
situations:

•  Airspace and procedures
•  New air/land side 

infrastructure
•  Extension or modification  

of terminals
•  Apron extension,  

new configuration...
•  Fuel consumption  

and emissions
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 Airport simulation involves building a computer model of all the real-world

 processes that make up an airport's operation

The number of runways and 
taxiways and their distribution, 
junctions and dimensions, can 
be simulated to visualise aircraft 
traffic behaviour.

You can adjust flight schedules 
and timings to see how this 
would affect airport capacity and 
understand other resulting needs.

Land access, parking facilities, 
passenger pick-up and download 
areas or transport modes 
simulation can be added and 
combined with airport studies.

You can predict the need to 
resize a handling vehicle fleet, 
or to modify their accesses and 
work areas, as a function of the 
evolution of service demand.

Simulations let you assess 
whether aircraft parking areas 
will be sufficient, whether they 
are well positioned, and whether 
they are the right size for each 
operation hypothesis.

A terminal's sizing needs, facilities 
and services can be visualised for 
predicted passenger movements 
in a given time period.

Estimation of the possibility of the modifying 
accesses, roads or parking spaces for vehicles 
according to expected traffic demand over 
various time periods.

Redesigning an airport's airspace 
(and its rules and dimensions) 
according to future needs 
facilitates the work of air traffic 
controllers and the continuity  
of operational safety.

>>> Some airports are operating at the edge of their capacity and  need to determine the best way to expand >>>

Simulation 
brings benefits 
to the airport

Conceptual design, Masterplan...
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 d
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 In 2040 1.5 million
 flights will be 

 lost due to lack 
 of capacity, 8% 

 of the total 
capacity

Better 
understanding 
of the project

More

efficient 

operations

Lower 
risk in the 
decision 
making 
process

Specification 
of appropicate 
phases

Optimisation
of facility 
capacity

More  
reliable 
planning

Early 
detection 
of planning 
errors

Reduction  
of the "trial 
and error" 
method

Identification
of bottlenecks

Improved 
resource 
allocation

Significant
increase
in safety

Testing
different
situations

Balancing 
the overall 
aerodrome 
capacity

Implementation
of approved 
procedures

Less need for real-world testing

 The capacity differential
 due to a lack of airport
 optimisation is equivalent
 to 7-8 runways at 
full occupancy

A curious fact


