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Introduction

Objectives:

1. Which is the theoretical impact on fuel consumption 

due to early execution of TOD?

2. Is it possible to identify early execution of TOD from 

surveillance data (e.g., ADS-B)? 

3. How to assess the actual impact on fuel consumption 

due to early execution of TOD from surveillance data? 
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TOD: Top of descent

ADS-B: Automatic Dependent Surveillance - Broadcast
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PEP

Fuel inefficiency characterisation
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Fuel inefficiency characterisation
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All possible combinations of:

ÅAircraft type: Airbus A320

ÅCruise altitudes: FL300, FL320, FL350, FL370

ÅAircraft mass: 64500, 70500 kg

ÅCost Index: 0, 20, 40, 60 kg min-1

ÅEarly TOD distances: 10, 25, 50, 70 NM

1.



Fuel inefficiency characterisation

Fuel Inefficiency Characterisation and Assessment due to Early Execution of Top of Descents 10

1.



Fuel inefficiency characterisation

Fuel Inefficiency Characterisation and Assessment due to Early Execution of Top of Descents 11

1.



Fuel inefficiency characterisation

Fuel Inefficiency Characterisation and Assessment due to Early Execution of Top of Descents 12

1.



Early descent identification

ÅAccording to the Flight Crew Operating Manual (FCOM) of the Airbus 

A320, during an early descent the guidance system sets the vertical 

speed (VS) at -1000 ft min-1 while following the original Mach/CAS 

ÅIt is not possible to descent at idle thrust and -1000 ft min-1
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2.

VS at idle thrust 

(Airbus A320)

TOD: Top of descent

VS: Vertical Speed

CAS: Callibrated airspeed

M: Mach Number



Early descent identification

Linear regression on sliding window
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2.
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Further details in Section IV(a) of the paper
VS: Vertical Speed



Key parameters extraction

Key parameters:

ÅCruise altitude (Ὤ)

ÅInterception altitude (ЎὬ)

Åὓᶻ

ÅCAS*

ÅAircraft mass (ά )
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3.

Ὤὸ

63ὸ

ADS-B

trajectory

ὓὸ

CAS ὸ

Piece-wise regression

Further details in Section IV(b) of the paper

The mass corresponding to 

the maximum landing mass 

(MLM) was assumed 

VS: Vertical Speed CAS: Callibrated airspeed  M: Mach Number



Fuel inefficiency assessment

Å4139 trajectories of A320 aircraft arriving at Amsterdam-Schiphol airport 

(EHAM) ) from the 1st to the 30th of April 2018
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Fuel inefficiency assessment ïIllustrative example
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ADS-B trajectory
Key parameters:

ÅCruise altitude: FL360

ÅInterception altitude: 10000 ft

Åὓᶻ: 0.79

ÅCAS*: 290 kt

ÅAircraft mass: MLM

Multi-dimensional 

look-up table

+20 kg (6%)
TOD: Top of descent

ADS-B: Automatic Dependent Surveillance - Broadcast


