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ICAO basket of measures to reduce CO,

CONTRIBUTION OF MEASURES FOR REDUCING
INTERNATIONAL AVIATION NET COz EMISSIONS

Sustainable Aviation Fuels
and CORSIA

Basket of Measures

Carbon Neutral Growth from 2020

International Aviation Net C0z Emissions [MT)

2010 2020 2030 2040



In 2019, ICAO-CAEP undertook a global
environmental benefits assessment to
iIdentify the fuel / CO, emissions savings
from the implementation of ASBU Blocks

0/1 out to 2025



ICAO initiated the Aviation
System Block Upgrade
(ASBU) initiative as a
programmatic framework
that:

 Develops a set of Air Traffic

Management (ATM) solutions
or upgrades

 Takes advantage of current
equipage

 Establishes atransition plan,
and

 Enables global
Interoperability

Outlined in ICAO Global Air
Navigation Plan (Doc. 9750)

Performance
Improvement Areas
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Block 0 Block 1 Block 2 Block 3
(2013) (2019) (2025) (2031 onward]

Airport
aperations

Globally
interoperable
systems and data

Optimum
capacity and
flexible flights

Efficient
flight paths
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EUROCONTROL
¢|dentify modules with potential environmental
benefit

*Create Rules of Thumb for each Module
*|dentify Current and Planned Implementation

*Document and Communicate results with ICAO
Stakeholders

2]edIunWwWwo) pue juawnioq

Aligns with approach outline in ICAO Doc 10031, Guidance on Environmental Assessment of Proposed Air Traffic Management
Operational Changes



Implementations
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Global responses from SL/118
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Total responses (5th November 2018)
cover 92% of global traffic

EE SLMTE responses

- Aggregated EUROCONTROL respons ¢ expected from
LESIF data

B BO response coflated from ASECHAAN-Confit paper
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0.2-0.3
2.2-4.2
1.4-2.6

0.5-0.8
0.2-0.4
1.1-2.4

5.4-10.7

1.5-2.7
1.7-3.2
1.8-3.3

2.1-3.7
0.9-1.8
1.3-2.9

1.6-3.0

0.5-1.0
6.9-13.3
4.4-8.2

1.5-2.6
0.7-1.4
3.5-7.6

17.2-33.7

Global annual fuel burn savings from ASBU Block 0/1 elements
5.4-10.7Mt fuel burn or 17.2-33.7Mt CO,,

0.1-0.2
1.3-2.5
0.8-1.5

0.3-0.5
0.1-0.3
0.7-15

3.3-6.4

0.1-0.2
1.2-2.2
0.7-1.4

0.2-04
0.1-0.2
0.6-1.3

2.9-5.6
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Range of estimated block 0/1 fuel savings (from 2015-2025 implementation) per ICAO region (Mt)
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ICAO regions

0 Asia / Pacific

I Europe 0
[0 Africa E"
I Morth America s
[ Latin America / Caribbean g
Middle East -
Q=
. 1.4
e T & L Lt T o . 0.5-0.8 1.1
EJLL TP R e 1 ] 0.2-0.3 0.2-0.4
16! |
=

- R Africa  Asia/ Europe Latin Middle  MNorth
e e e Pacific America / East America
Caribbean
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ICAO regions

0 Asia / Pacific

I Eurcpe

I Africa

BN North America

0 Latin America / Caribbean
Middle East

Relative % Fuel

- s T Africa Asia/ Europe Latin  Middle North
- = Pacific America/ East  America
Caribbean
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« ASBU B0/ B1 modules implemented prior to 2015: 57-92kg fuel per flight (180-289 kg CO,)

« The implementation of ASBU is estimated to provide a total annual global fuel savings in 2025
of between 167-307kg per flight (528-970kg CO,)

Fuel saving per flight
(kg)

Total fuel savings (kg) per flight in 2025 from B0/1
operational improvements

A

2025

2015

S

" 110-215

Implementation of BO/1
prior to 2015

Prior to
2015

Implementation of BO/1
2015 to 2025

167-307 kg

per flight

from ASBU

B0/
implementation

v



ASBU analysis — key findings in Europe

4 ASBU modules (CDO, ASUR, TBO and CCO) provide close to
60% of the higher range of fuel and CO,, savings;

CDO - Continuous Descent Operations
ASUR — Space-based ADS-B surveillance
TBO — Trajectory-Based Operations

CCO - Continuous Climb Operations



ASBU analysis — key findings in Europe

A further 6 ASBU modules (RSEQ, ACDM, APTA, FRTO, AMET
and NOPS) provide an additional 37% of savings;

RSEQ — Runway sequencing (AMAN / DMAN)
ACDM — Airport Collaborative Decision Making
APTA — Performance Based Navigation

FRTO — Free Route Airspace / FUA

AMET - enhanced MET information

NOPS — Air Traffic Flow Management



Low hanging fruit?
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CDO? — The concept

THRUST

== Continuous Descent Operations
== (Conventional Approach




The European CCO / CDO Task Force is working on
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1 key deliverable + resources = the CCO / CDO Tool Kit:

NEW!!

European CCO / CDO Action Plan - high level
actions and principles to optimise CDO, detalled
iInformation on barriers / mitigations and
Interdependencies

Continuous Continuous
descent (CDO) &  climb (CCO)

operations P

Z ©

airspace procedure ATC
design design

CCO / CDO resources,
guidance material and
performance data
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European CCO /CDO TF

Harmonised definitions and parameters for measurement -
Performance tables

ATCO refresher training

Harmonised AIP content and structure

Update ERNIP document (airspace design manual)

Promotion of airlines best practices
https://www.eurocontrol.int/concept/continuous-climb-and-descent-

operations
cdo@eurocontrol.int



https://www.eurocontrol.int/concept/continuous-climb-and-descent-operations
https://www.eurocontrol.int/concept/continuous-climb-and-descent-operations
mailto:cdo@eurocontrol.int
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Free route airspace Europe

Free Route Airspace Implementation
™ End 2018

Dumyﬁue—ms
[ FrRA (24 might be level resiricted or on seasonal basis)
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' Free Route Airspace Implementation
j - End 2022

This map s for infomation purposss onty.
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» Free route can save up to 2/3% total fuel burn depending upon current airspace

inefficiency



EUROCONTROL

FUA — Civil Perspective

2018
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Airport Collaborative Decision Making — A-CDM

EUROCONTROL

q ,' THE MANUAL
9 X

With A-CDM, information is
gathered and shared in real time
between all operational partners,
including:

Airport CDM Implementation

air traffic management;
Eurocontrol Network Manager;
airport operations;

ground handling; and

airline operations.

Version 5.0

31 March 2117
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International Aviation Net C0z Emissions [MT)
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Doc. 9988

Measure
Category Sub-category (References) Rule of thumb Exampie
Improved air traffic More efficient ATM Measures to improve | Use IFSET A State averages 2,000,000 fights per year. Currently, 50 of its airports

management and
infrastructure use
(continued)

planning, ground
operations, terminal
operations, en-route
operations, airspace
design and usage,
aircraft air navigation
capabilities
(continued)

fuel efficient departure

offer CCO which accounts for approximately 200,000 departure

and approach or movements. Expert judgement estimates that CCO is performed by 80% of
procadures: the departures, a total of 160,000 departure movements.

FS =90-150 kg (0.09-
CCO 0.15 tonnes) of fuel * | The annual fuel savings can be estimated as:

number of CCOs
(CAEPM0 Report — (0.09* 160,000 = 14,400 tonnes of fuel saved (low end of range)
2016)

—0.15* 160,000 = 24,000 tonnes of fuel saved (high end of range)

Measures to improve | Use IFSET A State averages 1,000,000 flights per year. Currently, 50 of its airports
fuel efficient departure have implemented PEN SID which is estimated to be used by 200,000
and approach or departure movements. Expert judgement is that 100% of these departures
procedures: fly the PBN SID.

FS =0kgto 30 kg of
FPBN SID fuel (0 to .03 tonnes) * | The annual fuel savings can be estimated as:

(CAEP0 Report
2018)

number of departure
movements on PBN
SID

— 0.0 * 200,000 = 0 tonnes of fuel saved (low end of range)

— 0.03 * 200,000 = 6,000 tonnes of fuel saved (high end of range)

Measures to improve
collaborative decision
making:

A-CDM (non-U_S.
version)

Use IFSET
ar

FS =time savings
(1 to 3 min) * number

An airport with an average of 100,000 movements (both departures and
amrivals) annually is implementing A-CDM. On average, aircraft at the
airport bum 12 kg (0.012 tonnes) per minute during taxi. The benefit of
A-CDM (non-U.5. version) is achieved during the total taxi phase (taxi-in
and taxi-out).

of movements The annual fuel savings can be estimated as:
—1*0.012 * 100,000 = 1,200 tonnes fuel saved (low end of range)
— 3*°0.012 100,000 = 3,600 tonnes of fuel saved (high end of range)
Measures to improve | Use IFSET An airport with an average of 50,000 departure movements annually is
collaborative decision | or implementing A-CDM. On average, aircraft at the airport bum 12 kg (0.012

making:

A-CDM (U.S. version)

FS =time savings
(1to 2 min) * number
of departure
maovements

tonnes) per minute during taxi. The benefit of A-COM (U.S. version) is
achieved only during the taxi-out phase.

The annual fuel savings can be estimated as:
— 1 *0.012 * 50,000 = 600 tonnes fuel saved (low end of range)

— 270,012 * 50,000 = 1,200 tonnes fuel saved (high end of range)

% [ICA0

Doc 9988

Guidance on the Development of States’

Action Plans on CDE Emissions
Reduction Activities

Second Edition, 2016

Approved by and published

ndar tha authariry

INTERNATIONAL CIVIL AVIATION ORGANIZATION

N4

EUROCONTROL

Table C2: Rules of thumb for estimating expected
results by measure



Cnacunbo! /
Thank you

david.brain@eurocontrol.int
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