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1.) Operational Concepts 3.) Sector Geometries2.) Navigational Procedures

High Potential: improved vertical flight efficiency contributes to green deal 
targets – three levers to go for it

Vertical Optimization Lateral Optimization

Per 5 NM later descent: 

4800t CO2*

1500 t Fuel*

Per 1 NM shortcut: 

3500 t CO2*

1100 t Fuel*

* typical values, example Frankfurt for Lufthansa
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(a) Low Demand Effects

07.12.2021
Page 5

FABEC VFE Workshop



(a) Low Demand Savings
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Fuel Savings in tons per Day
*Traffic pre crisis Germany

Up to 63.000kg CO2 Saving per Day

18,8 Mio kg CO2 Saving per Year

 

11 

 

In addition, many en-route sectors could be collapsed to one single sector due to the low amount of traffic. 
Probably less level flight is needed at sector boundaries, partially because there is more time for coordination 
during handovers to neighbouring sectors. 
Figure 5 and Figure 6 also present the values for the COVID period (01/03/2020-31/12/2020). For most 
airports, the values are a bit lower in this period. This is expected since a lower number of flights usually 
results in a lower amount of possible conflicts. Levelling off an aircraft is one method for deconfliction so less 
level flight is indeed expected with the lower amount of flights. 
Overall, the average time flown level is around 6 times higher during the descent than during the climb, both 
for the full year and the COVID period. 
The numerical results can be found in Appendix B.1 for the descent and in Appendix B.2 for the climb. 
 

 
Figure 5: Average time flown level per flight during descent Source: EUROCONTROL Performance Review Commission 2021



(b) EDDF EMPAX STAR
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Lufthansa (Lufthansa)

Objectives are

from Airline perspective:

 To fly as long as possible at cruising level until reaching top of descent

 to enable a descent with idle power for fuel and CO2 savings

from  ATC perspective:

 To enable a CDO from cruising level and at the same time to protect other airspaces and 
crossing airways (or crossing aircraft) by using a procedure

 To reduce the amount of radio telephony – savings of about 50% to 70 % possible – to 
increase the sector capacity
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DFS/ DLH World ATM Congress - OCT 2021

A GREEN AIRSPACE –DEVELOPING A VISION INTO A PLAN

Example 3: HTO Procedure –Creating Sustainability

Setup of an analysis to monitor the savings on HTO vs. Non-HTO

Complex trajectory analysis/ TMA effects not included

• A32X class apprx. 60kg fuel
saving per flown EMPAX STAR
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• Enabling a procedural
described CDO while not 
changing airspace geometry

• Airspace geometry and
handover policies limit the
CDO procedure below FL240

Is Airspace Geometry really 
“untouchable” ?
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(b) Challenge of varying A/C Performance: Stay as high as possible as long as possible!

May radio communication or communication technology help to get there?

Radio Communication:

„When ready, descend FL 210
to be level at ALPHA“

Technology for Performance Prediction:
- ADS-C EPP Function
(Air-Ground Com )

- FMS DYNCAT

- FMS DPO Function

Energy optimum ToD Theoretical Optimum

CDO (idle)

„workable“
CDO

LoA FL210

More desireable vertical path

LoA FL120

Undesireable vertical path
(early descent)

Lateral Sector LimitsALPHA BRAVO
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Benefits
defined

Local solutions generating higher vertical flight efficiency may be transferred to
serve as a best practice approach – To „sweep in front of one‘s own door“ is key

V
e

rt
ic

a
lF

li
g

h
t 

E
ff

e
c

ie
n

c
y

Benefits
enabled

Procedure

Benefits
locally

Harmonized
application

Benefits of
Scale

Substantial 
Contribution to
greener flight

operations

Define operational 
concept, navigational
procedure, airspace

change

Change 
Management

(e.g. Pilots, Controllers, 
Dispatchers)

Training &
Communication

Idea

Define harmonization & 
synchronisation

(e.g. different ANSPs, FABEC)

Reflect local specialties
If local concepts
can be multiplied
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lufthansagroup.com

Open for your comments and questions!

Thank you very much for your attention!
michael.hopp@dlh.de/ frank.lumnitzer@dlh.de

mailto:michael.hopp@dlh.de
mailto:Michael.hopp@dlh.de/
mailto:frank.lumnitzer@dlh.de

