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Introduction 

ÅIn Europe, the number of flights doubled between 1999 

and 2008 and is forecast to grow with a compound annual 

growth rate of 0.6% between 2013 and 2019. 

ÅAlthough traffic growth has flattened and the performance 

of the European air traffic network has improved, the 

congestion at busy airports and in Area Control Centres 

(ACCs) still remains severe. 

ÅIn order to cope with the need to satisfy the increasing 

demand for air travel, the Single European Sky (SES) Air 

Traffic Management (ATM) Research programme 

(SESAR)in Europe have been launched. 
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Introduction-Future ATM 

An Air Transport Network  

Network Capacity Estimation  



Introduction-Research Problem 

The research problem is :  

How to measure the network capacity of an air 

transport system? 

The aim of this research is :  

To develop a method to estimate the network capacity 

that is flexible and accommodates the new ConOps. 
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European Air Traffic Network 

ÁEuropean Air Traffic Network  
The European air traffic network can be displayed as a graph, 
the nodes represent airports and ACCs.  A critical notion is 
connectivity, which can be defined as a binary state that exists 
between any two nodes in the network, and takes value 1 if the 
two nodes are connected by a link and 0 otherwise . 
 

850 nodes+4,431 links  



Background-Network Capacity 

Å EUROCONTROL: Network capacity is the network throughput 

taking traffic demand patterns and the network effect of airports 

and airspace into account.  

Å This definition does not capture the influences of all factors that 

affect capacity i.e. capacity factors.  

Å Traditionally, the maximum network flow is the theoretical 

maximum amount of traffic. 

Å We argue that the gap between theoretical and empirical 

maximum network flow is caused by the inefficiencies in the 

capacity factors.  

 



Background-Maximum Flow 

ÁConventional approach 

In graph theory, network capacity is the maximum flow in 

a transport network.  
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Background-Maximum Flow 

×Max-flow and min-cut theory  

The renowned max-flow min-cut theory is commonly 

used to calculate the maximum flow and identify the 

bottlenecks within a transport network.   
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Background-Capacity Factors 



Background-Capacity Factors 



Background-Capacity Factors 

 



Methodology 

ÁLinear Programming 



Methodology 

Objective function: 

Subject to 



Results and Discussion 

EMF and TMF in the network.  

Left: Correlation between TMF and EMF =0.96;  

Right: EMF=0.6xTMFī142. 


