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Airport capacity planning process is a complex issue which 
requires to be perform and tune in a permanent feedback with 
performance results. 

It requires the consideration and correlation of several factors:

• airport layout

• weather (wind rouse, LVC,….)

• regulations (inlc environment), procedures & organization

• automation, technology and support

It is multi stakeholder’s ( ATC, Airport Operator, Airport Users, 
Ground Handling, etc.) influenced who act within
A-CDM framework.



Lack of capacity symmetry 
(same value for all RWY in 
use configurations) may 
lead to substantial 
throughput imbalance.

As a consequence it has a 
crucial influence on 
punctuality and regularity
of operations, which 
propagates into the overall 
operating network.

PRR compares the declared 
peak arrival capacities in 
ideal conditions (brown 
bars) to actual throughput
dispersion degree



Operations  during strong crosswind may affect safety and 
result in miss approaches or necessity to divert to an 
alternate airport  

Photo: Lars Tretau

Source: Airbus – 320 QRH

≈10.3m/s



Probably none of us would like to be on board of these planes



Cimb(Prob)[%]={(Cdecl -Cmin)/Cdecl}*100

where

Cimb(Prob)[%]  - Capacity imbalance as a percentage of lack of 
capacity in reference to declared capacity, which can occur with 
probability Prob

Prob - Probability of the existence of unfavorable wind conditions 
which prevent takeoffs and landings (due to crosswind limitations) 
on RWY in use corresponding to declared capacity configuration

Cdecl – Declared capacity with favorable wind conditions 

Cmin – Minimum capacity with unfavorable wind conditions 
/limited RWY in use configuration/

Let’s introduce the following metrics
which apply for a particular A/D :



CASE STUDIES



Wind rouse is a very FUNDAMENTAL airport
layout planning factor (mainly for RWYs
directions, TWYs, RETs, de-icing platforms
etc.) and ATC procedures which in respond
enables the same capacity level for all limiting
potential crosswind directions.

Cimb=0   NO Capacity imbalance existAs a consequence =>



Critical, unbalanced 
RWY layout wind 

components account 
for 4 % of winds

Cimb(4)={(83- 36)/86}*100 = 55 %



Cimb(6,5)={(112 - 78)/112}*100 = 30 %

? RWY 
config

inconsistency

Critical, unbalanced

RWY layout wind 

components account

for 6,5 % of winds



https://www.schiphol.nl/en/

•Departures•Arrivals

EHAM Schedule example case

4 arrivals & 7 departures at 12:15 (11 ops in 5 mins)



https://en.lvnl.nl/environment/questions-about-runway-use



https://en.lvnl.nl/environment/questions-about-runway-use
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Conclusion

1/Airport capacity imbalance metrics (additionally to the Base Load Index &
Peak Load Index) as a delay/cancelation risk assessment input have
significant potential to be used by stake holders:

• Slot coordinators
• ATCs
• Airports
• Airlines
• Airport Development Planners

specially for airport operations monitoring & optimization process.

2/ This novel approach value consist in simultaneous expression of 
performance metric related to the probability of its occurrence and would 
be consider as an initiative to EASA/ICAO new A/D development standard.

3/ Similar methodology can be apply for other airport variable 
performance issues like night curfew limitations or Low Visibility constrain 
limitations.



Focused on the short term (knowcasting),  precise determination of the period when
it is impossible to served airports due to weather conditions, as well as the critical
operations destinations.

It will also be necessary define the time buffers and take them into account in 
the Slot distribution process.

Further research work

Procedures development aimed at minimizing the 
inconvienceses for passengers who lose their
connections in case of flight cancelations or delays.
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