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Trajectory-based Weather Impact Nensts

Analyze specific trajectory, not
just flow through sector

Analyze Wx impact on the specific
trajectory

Count a route as unavailable only if reasonable
reroutes are also unavailable
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- Uncertain Storm Forecast —~ ~\2ensis

e Result: A forecasted sector capacity
probability distribution function (PDF)

— For all sectors, all time horizons, all time slots
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Computing Airspace Demand and
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Capacity Probability

Sector Capacity Probability

Frequency
Frequency
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O capacity clear

» Long look-ahead time
* Medium convective

» Short look-ahead time
e Clear weather

* Extreme weather weather
» Accurate storm forecast e Inaccurate storm
forecast

Many factors impact PDF shape
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capacity uncertainty grows
dramatically with length of look-ahead




Example Sector Loading PDF

Probability
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e Congestion: Load vs Capacity ~— ~\2ensis

 Predicted Weather

Predicted
load

Predicted [33 o
capacity /

Congestion
probability

Congestion map. a combination
of the predicted weather impact
and predicted traffic
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e 2200 Congestion Map Naensis
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#eroutes
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Our Flight Planner
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ETMS Congestion Profile
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Congestion/Delay Tradeoff N\t
Comparison

Today s system
(—1,770 congestion events
and —25 minutes delay)
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ETMS Congestion Distribution ~ ~\2€nsis
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Mean Overload Comparison

Mean congestion (ops)
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An Improved NAS

Congestion events
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" Traffic Planning with Uncertainty Sensis
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5 Weather impacts airspace, but the
T / forecasted capacity and loading are

uncertain.

»
»

The result:
Robust traffic
flow in the
future NAS.

Frequency
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Capacity
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Observed traffic

0

1 2 3,
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Traffic load
Predicted  exceeding capacity
capacity == congestion.

Predicted

Trajectory-based traffic flow load
optimization using dynamic

congestion map.
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probability



e
IN

OOOOOOOOOOOO

Backup

20



E Probabilistic TFM Nsensis
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e Result: A forecasted sector capacity
probability density function (PDF)

— For all sectors, all time horizons, all time slots
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Mean Overload Comparison

Mean congestion (ops)
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| Traffic Planning with Uncertainty Y2529

Weather impacts sector airspace,
but the forecasted capacity and
loading are uncertain.

A

The result: A [
robust traffic A
flow in the
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future NAS. o,
i Observed traffic . max
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Predicted Predicted Traffic /_Oad
load capacity exceeding

Trajectory-based traffic capacity_ ==
flow optimization using congestion.

dynamic congestion map. Congestion \/
probability 23
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