
Enhanced Demand and Capacity Balancing based on Alternative 
Trajectory Options and Traffic Volume Hotspot Detection

Introduction
• The European air traffic increased regularly before the COVID-19 pandemic. For instance, air traffic increased by 3.8% in 2018

and the network generated a total of 19.1 million minutes of en-route delay (a 105% more with respect 2017).
• Demand and Capacity Balancing (DCB) models should be improved.
• Current Air Traffic Flow Management measures are based on Ration-by-

Schedule (RBS) algorithm.
• Regulations are applied at traffic volume level.
• Flight planning based on the Route Availability Document (RAD).

Alternative trajectoriesObjective
A novel Enhanced Demand and Capacity Balance (EDCB) model that:
• Uses historical regulations in order to identify hotspots at TV level.
• Considers either ground delay and reroute options.
• Allows the AU to provide alternative trajectories with relaxation in

the RAD constraints.
• Optimises to obtain the best global solution.
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Results

Conclusions
• A reduction of the 70.0% in the delay is achieved. This

delay reduction, together with the saving in terms of fuel
and route charges, reduces the cost of the regulations by
11.7%.

• A fairness problem has been identified, so a few flights are
affected by a big amount of delay.

Demand and Capacity balancing Constraints
• One trajectory and only one must be selected:
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• Constraints for applying the “by” time technique:
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• Only ground holding is allowed:
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• The demand can not exceed the remaining capacity:

�
𝑚𝑚∈ℳ𝑓𝑓

�
𝑙𝑙∈Ρ𝑚𝑚

�
𝑡𝑡∈𝑇𝑇𝑚𝑚𝑙𝑙 ∩𝑇𝑇(𝜏𝜏)

𝑥𝑥𝑚𝑚,𝑡𝑡
𝑙𝑙 − 𝑥𝑥𝑚𝑚,𝑡𝑡−1

𝑙𝑙 ≤ 𝐶𝐶𝑙𝑙 𝜏𝜏 ∀𝑓𝑓 ∈ ℱ,∀𝜏𝜏 ∈ Τ

Decision variables
• Which trajectory is used per each flight?
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• How much delay is applied?
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