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·Long-term visions for future air traffic management systems

·Introduction of time-based operations to cope with the increase of air transportation 

demand is planned worldwide.

· Air transport demand is expected to recover and increase again after COVID-19 pandemic.

·Operational time uncertainty must be appropriately evaluated.

·ñFlight Time Uncertaintyò

·Inevitably increasesas flight progresses

·Results in arrival time error at waypoints

· Similar to the longitudinal trajectory uncertainty
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·Previous studies on longitudinal trajectory uncertainty

·STD of longitudinal position error is proportional to distance/time.

· Paielli et al., 1997, Irvine, 2002, etc.

·Validated by data analyses

· Paielli et al., 1998, Gaydos et al., 2012, Tielrooij et al., 2015, etc.

·Trajectory uncertainty has been widely applied in the field of ATM research.
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·Flight time uncertainty

·Strongly correlated with meteorological conditions

·Flight time uncertainty prediction based on meteorological conditions will 
enhance both safety and efficiency of time-based operations.

·ñDynamic spacingò first implied by Bakker, et al., ATM Semi. 2000.
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·Wind uncertainty modeling using ensemble weather forecast

·Zheng et al., AIAA ATIO 2011

·Franco & Rivas et al., SID 2018, AST 2017, AST 2018

·González-Arribaset al., JGCD 2018

· etc.

·Flight time uncertainty modeling by meteorological condition

·for on-cruise trajectories

·Takeichiet al., TRC 2018, ATM Sem. 2019, JAT 2020.
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·Time-based air traffic management will be applied to congested airports.
·Flights will merge at one WP in the vicinity of an airport after descent.

·If a flight time prediction uncertainty is available 

to ATCOs prior to descent, safe and efficient 

operations at congested airports will be possible.

·Objective
·Model of flight time prediction uncertainty on descent trajectories
· GS and atmospheric conditions gradually vary.

· based on our previous modeling method (Takeichi, TRC, 2018).

·Theoretical derivation & data analysis
·As a stochastic process

·Formulation of prediction model using the law of uncertainty propagation

·Cluster & regression analysis to determine its parameters
· Actual flight trajectory data & weather forecast data 
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