
Probabilistic Runway and Capacity Forecasting 

using Machine Learning to Support Decision Making
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Probabilistic 
Runway Use Forecast

Probabilistic 
Meteorological Forecast X
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Visibility Probability 

Wind direction, speed and gust

Standard deviation wind 
direction and speed

Showers, temperature, dew point,
humidity, snow, etc.

Source: KNMI



give runway combination and 
probability for the following 
conditions:
 1 Landing +1 Take-off
 Wind 310˚ 10 kts
 Good visibility, in UDP

runway combination  probability
36L/06                 60%
36L/36R              30%
36L/27                 10%

Runway Use
Model
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Supervised Machine Learning



Multinomial Logistic Regression
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Runways in 
Use

Runway
Combination

1+1 36L/06

1+1 36L/06

1+1 36L/36R

1+1 36L/36R

1+1 36L/36R

1+1 …

1+1 24/18R

Wind
Visibility

(GMB)
UDP 
(Y/N)

320 10kt G Y

320 10kt G Y

310 10kt G Y

310 10kt G Y

310 10kt G Y

… … …

180 6kt M Y

Model
give runway combinations and 
probability for the following conditions:
 1 dep runway and 1 arr runway
 Wind 310 10 kts
 good visibility, within UDP

combination   prob.
36L/06                 60%
36L/36R              30%
36L/27                 10%

Weather Runway Use

Learning
Algorithm
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select peak 
periods

draw meteo
condition

probability 
forecast 

runway use

meteo-
condition

prob. forecast 
runway use for 1 
meteo condition

departure 
arrival, 

peak etc.

20 minute period

runway use 
model

Monte Carlo simulation

aggregate results 
individual 

simulations
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0.9 - TRUE

0.6 - TRUE

0.5 - TRUE
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90% prob.
60% prob.
50% prob.
30% prob.
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 Scenario starts at 7:00z the day before (D -1)

 The participant is asked to assess the situation using the DSS system. Also
available to the participant are weather information and the latest briefing

 The participant is asked to:
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Experiment Setup
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Probabilistic Runway and Capacity Forecasting 

using Machine Learning to Support Decision Making




