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Preface

With this masteris thesis, my journey as an Aerospace Engineering student comes to an end. It has been
an interesting and sometimes challenging journey.

This research was completed in collaboration with Luchtverkeersleiding Nederland (LVNL) through the
Knowledge Development Centre Mainport Schiphol (KDC), allowing me to carry out this work close to
real-world air traffic operations. When starting this project, | had little idea where it would lead and spent
many conversations discussing the direction of the research with people around me. Like other long
projects, this thesis had its challenges. During this process, | was reminded how lucky | am to have the
support of the people around me, including both of my grandmothers, who are still here to see this moment.

During this masteris programme, there were moments when | questioned why | had chosen this path and
whether | belonged in this field. In the end, | realised that what brought me here was the desire to challenge
myself and to see how far | could push my own capabilities. Completing this thesis has reminded me that
perseverance and determination can lead further than expected.

With this chapter completed, | look forward to the next stage. | hope to follow a path where | can work on
topics that | find both challenging and enjoyable, and where curiosity and enthusiasm remain the main
driving forces.

I would like to thank my supervisor at LVNL, Ferdinand, for the many conversations we had throughout
this project. Although we often discussed topics beyond the scope of the thesis, those discussions were
always insightful, energetic, and honest. Your passion for the world of Air Traffic Management is inspiring,
and it has been a pleasure to work with you. | hope we will continue those conversations in the future,
perhaps over an ice cream.

Next, | would like to thank my TU Delft supervisors, Marta and Junzi, for your guidance and for the
discussions that helped me move forward whenever | felt uncertain about the direction of my work. |
appreciate the time and effort you invested in supporting this project and for sharing your academic insight
throughout the process.

Finally, | would like to thank my friends and family for their continuous support, not only during the thesis
but throughout my studies. Also, everyone at iLabs, thank you for all the discussions, collaborations, and
shared struggles throughout this period. And Evert, for your helpful insights and fun conversations.

| am grateful to have reached this point and proud to say, 0l made it.0

Julia Huigen
March 2026, Delft



&RQWHOQ\

, 6FLHQWLILF $SUWLFOH

AXDQWLI\LQJ 9HUWLFDO '"HVFHQW ,QHIILFLHQFLHV LQ &RQVWUDLQHG §
6FKLSKRO $LUSRUW $UULYDOV

,, ILWHUDWXUHOB5HYLHZ
1RPHQFODWXUH
,QWURGXFWLRQ

BUREOHP 'HILQLWLRQ
ORWLYDWLRQ
,QHIILFLHQFLHYV
5HVWULFWLRQV
BUREOHP 6WDWHPHQW

%DFNJURXQG ,QIRUPDWLRQ
&XUUHQW 2SHUDWLRQDO 7THFKQRORJLHYV
$LUVSDFH'HVLIJQ DQG 6WUXFWXUH
7UDMHEWRU\ %DVHG 2SHUDWLRQV 7%?2
&RQWLQXRXV 'HVFHQW 2SHUDWLRQV &'2V
(QYLURQPHQWDO %HQHILWV RI (IILFLHQW 'HVFHQW 2SHUDWLRQV

5HVHDUFK *DSVDQG /LPLWDWLRQV
SHVHDUFK *DSV
/ILPLWDWLRQV

5HVHDUFK 2EMHFWLYHDQG OHWKRGRORJ\
SHVHDUFK 2EMHFWLYH
SHVHDUFK 4XHVWLRQ DQG 6XE 4XHVWLRQV
+\SRWKHVHYV
BURSRVHG OHWKRGRORJ\

6WDWH RI WKH $UWDQG 3DSHU 2YHUYLHZ 7TDEOH
6WDWH RI WKH $UW
3DSHUV 2YHUYLHZ 7TDEOH
OHDVXUHV 2YHUYLHZ 7DEOH

5HIHUHQFHV

LLL



/ILVW RI $SEEUHYLDWLRQV

1RPHQFODW

)$16 )XWXUH $LU 1DYLIDWLRQ 6\VWHP

$&$56SLUFUDIW &RPPXQLFDWLRQV)DRQG)PHIRWWQRRIUPDWLRQ 5HJLRQ

6\VWHP

)06 )OLIJKWODQDJHPHQW 6\VWHP

$&06$LUFUDIW &RQGLWLRQ ORQLWRULQJ 6\VWHP

$'6 $XWRPDWLF '"HSHQGHQW

ODQFH+%URDGFDVW

)3$ JOLJKW 3DWK $QJOH

6XUYHLO
5 )UHH 5RXWH $LUVSDFH

$'6 &S XWRPDWLF 'HSHQGHQW 6XUYHALOODYEHRQRHSURDFK L]

WUDFW

,$7% QWHUQDWLRQDO $LU 7UDQVSRUW

$.3 SHURQDXWLFDO ,QIRUPDWLRQ PR GXFWM Vo bW LRQDO &LYLO $YLDWLRC

$163$LU IDYLIDWLRQ 6HUYLFH SURgéeHéJWHUQDWLRQDO 6WDQGDUG $WPR

$7& $LU 7UDIILF &RQWURO
$7&2%LU 7UDIILF 8RQWUROOHU
$70 $LU 7UDIILFODQDJHPHQW
$76 $LU 7UDIILF6HUYLFH
%$'$ %DVHRI$SLUFUDIW 'DWD

&$6 &DOLEUDWHG $LUVSHHG

.3, .H\3HUIRUPDQFH ,QGLFDWRU

/IR$ /HWWHU RI $JUHHPHQW

191/ IXFKWYHUNHHUVOHLGLQJ1HGHUOI
3%1 SHUIRUPDQFH %DVHG 1DYLJDWLRQ
5" 5RXWH $YDLODELOLW\'RFXPHQW

51$9$UHD 1DYLIJDWLRQ

&&2 &RQWLQXRXV &OLPE 2SHUDWLRIQ 5HTXLUHG 1DYLJDWLRQ 3HUIRUPDC
&2 &RQWLQXRXV 'HVFHQW 2SHUDKGIsR@HFRQGDU\6XUYHLOODQFH 5DGDU

&256,%&DUERQ 2IIVHWWLQJ DQG g2$XFM3EOUG 7THUPLQDO $UULYDO 5R.
6FKHPH IRU ,QWHUQDWLRQDO $YLDWLRQ

7%2 7TUDMHFWRU\ %DVHG 2SHUDWLRQ

&3'/& SRQWUROOHU 3LORW 'DWD /LQN &RPPXQLFD

WLRQV

"5 'HPDQG 'DWD 5HSRVLWRU\

LY

72" 7TRS RI'HVFHQW

9+) 9HU\ +LJK )UHTXHQF\



1BS

6FLHQWLILF $




























































	I Scientific Article
	Quantifying Vertical Descent Inefficiencies in Constrained Airspace: A Case Study of Schiphol Airport Arrivals

	II Literature Review
	Nomenclature
	Introduction
	Problem Definition
	Motivation
	Inefficiencies
	Restrictions
	Problem Statement

	Background Information
	Current Operational Technologies
	Airspace Design and Structure
	Trajectory-Based Operations (TBO)
	Continuous Descent Operations (CDOs)
	Environmental Benefits of Efficient Descent Operations

	Research Gaps and Limitations
	Research Gaps
	Limitations

	Research Objective and Methodology
	Research Objective
	Research Question and Sub-Questions
	Hypotheses
	Proposed Methodology

	State of the Art and Paper Overview Table
	State of the Art
	Papers Overview Table
	Measures Overview Table

	References


