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General Introduction

Aviation faces the challenge of accommodating growing tra ¢ demand while reducing its environmental
impact. Atmajor hub airports such as Amsterdam Airport Schiphol, this challenge is particularly complex
due to dense arrival streams, limited runway availability, and strict noise and emission constraints.
Improving arrival operations therefore requires procedures that reduce fuel consumption and noise,
while preserving the predictability and safety required for high-capacity air tra c management.

Idle descent operations provide an important opportunity in this regard. By allowing aircraft to descend
continuously at or near idle thrust, fuel burn, noise, and unnecessary level segments can be reduced.
However, this e ciency comes at the cost of reduced trajectory authority. During an idle descent,
the aircraft has limited means to correct deviations without deploying thrust or spoilers, making the
trajectory more sensitive to uncertainties in wind, aircraft performance, and ight management system
behaviour.

This thesis focuses on the in uence of descent wind forecast uncertainty on VNAV-PATH idle descents.
Wind errors a ect the aircraft both directly, by changing the groundspeed, and indirectly, by introducing
energy-management errors that may appear as speed or path deviations. In dense arrival tra c,
such deviations can reduce spacing predictability and may increase the likelihood of con icts and
loss-of-separations.

To investigate these e ects, a simulation framework is developed that combines aircraft performance
modeling, meteorological forecast data, reconstructed descent wind pro les, and representative
Schiphol arrival scenarios. The framework is used to quantify how forecast horizon and wind pro le
reconstruction a ect idle descent trajectory uncertainty, and to assess how this uncertainty propagates
to operational metrics such as along-track error, speed deviations, idle descent completion, IAF delay,
and loss of separation.

The objective of this thesis is therefore to improve the understanding of idle descent trajectory uncertainty
and its operational consequences. By identifying how wind information and VNAV-PATH behaviour
in uence descent predictability, the research contributes to the assessment of future arrival concepts in
which e cient descent operations must be balanced with the demands of safe and predictable tra ¢
management.

The report is structured as follows. Part A presents the scienti ¢ paper, which forms the main body
of this thesis. Additional results and supporting analyses are provided in Part B. Finally, the original
research proposal, which formed the starting point of this thesis, is included in Part C.

Vi
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Scienti ¢ Paper
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Scienti c Paper Il. Background
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