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£ [ICAO  ENVIRONMENT What is ICAO?

e United Nations specialized agency

e Established by the “Chicago
Convention” (1944)

e 191 Contracting States and 86
International Organizations




[ICAO  ENVIRONMENT What is CAEP

* |CAO has been working with environmental

issues since 1960s
) o ) CAEP Brief historical background
* Environmental activities are largely carried

out through its Committee on Aviation

Envi ronmental PrOteCtion (CAE P): da 1971 First SARPs for aircraft noise, designated as Annex 16 to the

Technical Committee of the ICAO Council Convention on International Civil Aviation
1977 CAEE — Committee on Aircraft Engine Emissions

1970 CAN — Committee on Aircraft Noise

e CAEP has 24 members and 15 observers.

e Assists the ICAO Council in formulating new 1981  Annex 16 expanded to encompass SARPs dealing with the
policies and adopting new Standards and control of aircraft engine emissions
R ded P ; SARPS) f . f J Volume I, Aircraft Noise
ecommende ractices ( ) or aircrart . Volume I, Aircraft Engine Emissions

noise and aircraft engine emissions.
& 1983  CAEP superseded CAN and CAEE

e Undertakes specific studies related to control
of noise and emissions.



Certification standards are defined in
Annex 16 to the Chicago Convention.

Objective: encourage implementation of
best technology in aircraft designs.

Annex 16 is divided in three Volumes:
— Volume | — Aircraft noise
— Volume Il — Engine Emissions
— Volume Il = CO2 emissions (pending)

Environmental Standards

Environmental
Protection

Volume |
Aircraft Noise

International Civil Aviation Organization




€ ICAO ENVIRONMENT ICAO Environmental Goals

Minimize the adverse effect of global civil aviation

on the environment


Vorführender
Präsentationsnotizen
You might say “if international aviation represents only 1.3% of global CO2 emissions, why bother with environmental Standards and policies for it?”

The important reason is because international aviation is growing and is forecasted to grow.

ICAO has established three high level goals all with the objective of minimizing the adverse effects of global civil aviation on the environment. They are to:
Limit or reduce the number of people affected by significant aircraft noise
Limit or reduce the impact of aviation emissions on local air quality and
Limit or reduce the impact of aviation greenhouse gas emissions on the global climate

ICAO’s approach to addressing environmental issues is built on 3 principles: first quantification, then mitigation measures, and finally implementation.

The initial quantification step is critical so that policies can be established based on sound information. This step involves collecting key information on air traffic, the fuel consumed, and the net emissions from each of our Member States. Then, to provide a forward view, we prepare traffic and fleet forecasts and apply models to give us a picture of what the future might hold in terms of noise, local air quality, and emissions that contribute to climate change.

Once possible future scenarios are well understood, policies can be established to mitigate the undesirable effects of aviation.
Mitigation measures include the use of new aircraft technology, establishing and updating Standards, applying operational improvements, and in the case of climate change the use of market based measures and sustainable alternative fuels.

With the mitigation opportunities established, the implementation phase can begin.

The trends that you will see on the following slides mainly address the step of quantification and were produced by ICAO’s Committee on Aviation Environmental Protection. Tools further support the quantification but also the implementation of measures.


[ICAO  ENVIRONMENT ICAO Trends on Aircraft Noise

e |CAO environmental trends — basis for decision-making
— Endorsed at the ICAO 39th Assembly (2016)

— Possible noise neutral growth in 2030 (in a optimistic technology and operational
improvement scenario)
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ICAO Balanced approach on aircraft noise
management around airports

e Adopted by the ICAO Assembly in 2001: Overarching
ICAO policy on Aircraft noise

Guida

e Doc 9829 - Guidance on the Balanced Approach

Management

(updated in 2008)

e Objective: address identified noise problems at
individual airports with a maximum cost-
effectiveness in terms of environmental benefits

The Balanced Approach to Aircraft noise 4 main elements

1 2 3 4

Reduction of noise Land-Use Planning Noise Abatement Operating
at source and Management Operational Procedures Restrictions




[ICAO  ENVIRONMENT Reduction of Noise at Source

Annex 16 Vol 1 — Noise Standards for Aircraft Evolution of Noise Limits
e Recent update: Chapter 14 Standard 1200
O -7 EPNdB relative to Chapter 4 32001 F
0 Change on the “Flat Limit Zone” 31001 /5;"_—
0 Phased Applicability as a function of 2 2:22 E:ZE:Z 5 {remes
Maximum Takeoff Mass (MTOM) 5 o0, Chapter 3 :

Chapter 4

270.0 - -
Aeroplane type and MTOM Applicability Date ; Lhapter 14
260.0

Subsonic Jets and Propeller-driven Aeroplanes
with MTOM 55,000 kg and over

31 December 2017 250.0 - Chapter 2 - CAN 1973
' Chapter 3 — CAN 1977

Chapter 4 — CAEP/5 - 2001

Subsonic Jets with MTOM less than 55,000 kg 2400+ Chapter 14 — CAEP/9 -2013
31D ber 2020 2300

Propeller-Driven Aeroplanes with MTOM over ecember 10 1010 mE],o 100:0.0

8,618 and less than 55,000kg MTOM (tonnes)



@ |ICAO  ENVIRONMENT Reduction of Noise at Source

e Current Developments: Supersonic Aircraft Noise Standards I—— e o =

e Possible certification of a new Supersonic Aircraft in the 2020-
2025 timeframe

e 2 Standards being developed
— Annex 16, Chapter 12 — Landing and Takeoff noise
— En-route noise evaluation (sonic boom).
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[ICAO  ENVIRONMENT Independent Experts Integrated Review (IEIR)

 Technology current status and trends will be evaluated by an Independent Expert Panel
— Panel Members nominated by States
— Review will consider Noise, Fuel Burn and Combustion technologies
— Integrated review — Interdependencies will be considered.
— Final report to be available in 2019

System ready for full scale deployment

System incorporated in commercial design

Integrated pilot system demonstrated

Prototype system verified

Laboratory testing of integrated system

TRL 4 Laboratory testing of prototype component or process

Critical function: proof of concept established

Technology concept and/or application formulated

Basic principles observed and reported

- 2
n 3



& [ICA0 ENVIRONMENT Land-use Planning and Management

 Planning (zoning, easement, etc.)

e Mitigation (building codes, control
measures, etc.)

e Financial (tax incentives, charges, etc.).

e Aim is to protect gains in noise reduction.
e Policies contained in several Docs.

Doc 9184 Part 2 Land use and Environmental Control
Doc 9911 Recommended Method for Computing Noise Contours around Airports
Doc 9082 Policies on Charges



Noise Abatement Procedures

ICAO's policies on operational procedures are contained in several documents:

Doc 8168 — PANS-OPS Part | Noise preferential runways and routes, displaced thresholds, approach and
landing operating procedures, Noise Abatement Departure Procedures (NADPs).

Doc 8168 — PANS-OPS Part Il Definition of departure routes (concentration x spreading aircraft noise)

Doc 9931 - CDO operations Guidance on Continuous Descent Operations

Doc 9993 - CCO operations Guidance on Continuous Climb Operations

Doc 9888 — NAP research Summary of two surveys noise on noise abatement research and development
review conducted in 2006 and 2008.

Doc 10031 - Environmental Provides environmental assessment guidance to support decision making when

Assessment of ATM Changes  analyzing proposed air traffic management (ATM) operational changes.

Doc 9613 — PBN Manual Guidance on the implementation of PBN procedures



% [ICA0 ENVIRONMENT Operating Restrictions

* Defined as any noise-related action that limits or reduces an

aircraft’s access to an airport.

e Current policy: restrictions shall not to be used as a first resort,
but only after consideration of benefits gained from the other
three elements of the Balanced Approach.

e Examples:

* Movement caps;

* Noise quotas;

e Non-addition rules;
e Curfews.



%@ ICAO  ENVIRONMENT Further on Air traffic improvements

e WIDER CONTEXT: Advanced operational procedures are dependent
on technology implementation.
e |ICAO implementation policy is contained in GANP (Global Air
Navigation Plan)”
e 15-year rolling methodology which leverages existing technologies and
anticipates future developments based on State/industry agreed . 2013-2028
. . . Global Air Navigation Plan
operational objectives. .
e Based on “Aviation System Block Upgrade” (ASBUs), an approach that
allows all Member States to advance their air navigation capacities
based on their specific operational requirements.

e PBN implementation is an ICAO priority.

- (cA0

*http://www.icao.int/publications/Documents/9750 4ed en.pdf



http://www.icao.int/publications/Documents/9750_4ed_en.pdf
http://www.icao.int/publications/Documents/9750_4ed_en.pdf

@ |ICAO ENVIRONMENT Further on Air traffic improvements

e Block Upgrades are target availability timelines for new technologies and procedures.
e Eventually, it will realize a fully-harmonized global air navigation system.
 The technologies and procedures are organized in unique ‘Modules’

 States need only to consider and ) (=) (=) () (o)
adopt the Modules appropriate to
their operational needs. operatons
e Block Upgrades are not deadlines. e
Implementation is dependent on sy and dt
States. _optmum
* Eventually, some Modules may be (SRS
subject to ICAO-mandated

implementation dates.

Modules (actual number of modules per Block/Performance Area may vary)


Vorführender
Präsentationsnotizen
By way of example, Block ‘0’ (2013) features Modules characterized by operational improvements which have already been developed and implemented in many parts of the world today. It therefore has a near-term implementation period of 2013–2018, whereby 2013 refers to the availability of all components of its particular performance Modules and 2018 the target implementation goal. 

Technology Roadmaps complement the ASBU Modules 
by providing timelines for the technology that will support 
the Communications, Navigation and Surveillance (CNS), 
Information Management (IM) and avionics requirements  
of the global air navigation system.
These Roadmaps provide guidance for infrastructure  
planning (and status) by indicating, on an as per technology 
basis, the need for and readiness of:

a)  existing infrastructure;
b)  ICAO Standards and guidance material;
c)  demonstrations and validations;
d)  initial operational capability (IOC) 
of emerging technologies; and
e)  global implementation.


[ICAO  ENVIRONMENT Further on Air traffic improvements

e Example: APTA module

Performance Block 0 Block 1 Block 2 Block 3
Improvement Areas (2013) (2018) (2023) (2028 onward)

Airport
operations

Performance Improvement Area 7:

Airport Operations
Block 0
B0-APTA B1-APTA
Optimization of Approach Procedures Optimised Airport Accessibility
including vertical guidance This is the next step in the universal
This is the first step toward universal implementation of GNSS-based approaches.

implementation of GNSS-based approaches.


Vorführender
Präsentationsnotizen
By way of example, Block ‘0’ (2013) features Modules characterized by operational improvements which have already been developed and implemented in many parts of the world today. It therefore has a near-term implementation period of 2013–2018, whereby 2013 refers to the availability of all components of its particular performance Modules and 2018 the target implementation goal. 

Technology Roadmaps complement the ASBU Modules by providing timelines for the technology that will support the Communications, Navigation and Surveillance (CNS), 
Information Management (IM) and avionics requirements of the global air navigation system.
These Roadmaps provide guidance for infrastructure planning (and status) by indicating, on an as per technology basis, the need for and readiness of:

a)  existing infrastructure;
b)  ICAO Standards and guidance material;
c)  demonstrations and validations;
d)  initial operational capability (IOC) 
of emerging technologies; and
e)  global implementation.


[ICAO  ENVIRONMENT Further on Air traffic improvements

e Module description

BO-APTA  Optimization of Approach Procedures including Vertical Guidance B1-APTA [Iptimized Airpnrt Accessi y
The use of Performance-based Navigation (PBN) and ground-based augmentation system (GBAS) landing . . . . ] )
system (GLS) procedures to enhance the reliability and predictability of approaches to runways, thus increasing Progresses further with the universal implementation of Performance-based Navigation (PBN) approaches.
safety, accessibility and efficiency. This is possible through the application of basic global navigation satellite fabil . i
system (GNSS), Baro-vertical navigation (VNAV), satellite-based augmentation system (SBAS) and GLS. The pBN and GLS (CAT IVIII) p_r_ocedures ':‘0_ enhance the I’Ehabl“w and predlctablhty of approaches to runways,
flexibility inherent in PBN approach design can be exploited to increase runway capacity. increasing safety, accessibility and efficiency.

Applicability

This Module is applicable to all instrument, and precision instrument runway ends, and to a limited extent,
non-instrument runway ends.

Applicability

This Module is applicable to all runway ends.

Benefits
Benefits
Access and Equity: Increased aerodrome accessibility.

In contrast with instrument landing systems (ILS), the GNSS-based approaches Cost savings related to the benefits of lower approach minima: fewer diversions,
Capacity: (PBN and GLS) do not require the definition and management of sensitive and . . f . . f : :

ISl s THi s0ls 1 ic/asmiat frmwaly-Capacily wherd appliabie. Efficiency: ove'rﬂlghts, cancellations an‘d 'd'elays. Cost savings related to h!gher.alrport capacity by

taking advantage of the flexibility to offset approaches and define displaced thresholds.

Cost savings related to the benefits of lower approach minima: fewer diversions,
overflights, cancellations and delays. Cost savings related to higher airport capacity
in certain circumstances (e.g. closely spaced parallels) by taking advantage of the
flexibility to offset approaches and define displaced thresholds.

Environmental benefits through reduced fuel burn, Safety: Stabilized approach paths_

Efficiency:

Environment: Environmental benefits through reduced fuel burn.

et it Aircraft operators and ANSPs can quantify the benefits of lower minima by modelling

airport accessibility with existing and new minima. Operators can then assess benefits
against avionics and other costs. The GLS CAT IV/Ill business case needs to consider
the cost of retaining ILS or MLS to allow continued operations during an interference
event. The potential for increased runway capacity benefits with GLS is complicated at
airports where a significant proportion of aircraft are not equipped with GLS avionics.

Aircraft operators and Air Navigation Service Providers (ANSPs) can quantify the
benefits of lower minima by using historical aerodrome weather observations and
modelling airport accessibility with existing and new minima. Each aircraft operator
can then assess benefits against the cost of any required avionics upgrade. Until
there are GBAS (CAT II/1ll) Standards, GLS cannot be considered as a candidate to
globally replace ILS. The GLS business case needs to consider the cost of retaining
ILS or MLS to allow continued operations during an interference event




48 1CA0  CNVIRONMENT CAEP Current work on Operational Aspects

* |n order to assess the environmental impacts of ATM improvements,
including on noise, ICAO published Doc 10031 Guidance on
Environmental Assessment of Proposed Air Traffic Management
Operational Changes

e This current CAEP work programme looks into gathering specific
information on PBN implementation challenges, needs and potential
solutions in relation to the environment.

e CAEP/10 also agreed on the development of a new Manual “Operational
Opportunities to Reduce Aircraft Noise” in order to strengthen the
operational pillar of the Balanced Approach. Work is on-going.



[ICAO  ENVIRONMENT Community Engagement

 New Circular on Community Engagement approved in CAEP/10 meeting to complement
existing Guidance, such as the Balanced Approach.

* It will be available in 2017 free of charge, in all the ICAO 6 languages

Maturity , X
en
ise N\a“agem
laborati . oﬂ,No‘ Tolerance
Collaborative “0“ A“‘p Communication
Proactive E\IO\“‘\O Abatement Information Sharing
Model and forecast Complaint resolution
Compliance
Reactive Measurement Penalties tralrr:f::reerr‘\[tli:tp:r::ng
Measure Airline Engagement
Report
Passive Ignora nce Defend / Contest
Noise problem?
Time




@ [ICA0 ENVIRONMENT Conclusions

e |CAO’s role is to provide a global forum to develop commonly-agreed
solutions among Member States.

— Consists of a variety of measures
— Harmonized and balanced manner.
e |CAOQ, through CAEP, will continue to update its noise Standards and
Guidance, based on:

— Monitoring research and technology developments;
— Review of the latest technology developments;
— Consideration of the interdependencies.



@l ICA0 ENVIRONMENT Conclusions

* For more information on ICAO activities on Aircraft Noise
— ICAO Environmental Report 2016

- http://www.icao.int/environmental-protection/Documents/ICAO%20Environmental%20Report%202016.pdf

 Noise page

—  http://www.icao.int/environmental-protection/Pages/noise.aspx UN BUARD
A SUSTAINABLE FUTURE

@ lcco 2016 FNUGONMENTAL



http://www.icao.int/environmental-protection/Documents/ICAO Environmental Report 2016.pdf
http://www.icao.int/environmental-protection/Documents/ICAO Environmental Report 2016.pdf
http://www.icao.int/environmental-protection/Documents/ICAO Environmental Report 2016.pdf
http://www.icao.int/environmental-protection/Pages/noise.aspx
http://www.icao.int/environmental-protection/Pages/noise.aspx
http://www.icao.int/environmental-protection/Pages/noise.aspx

[ICAO  ENVIRONMENT

North American

Central American Western and European and Eastern and

and Caribbean South American ICAD Central African North Atlantic Middle East Southern African Asia and Pacific Asia and Pacific
[NACC) Office [SAM] Office Headquarters [WACAF) Office [EUR/NAT] Office [MID) Office |ESAF] Office |APAC) Sub-office  [APAC) Office

Mexico City Lima Montréal Dakar Paris Cairo Nairobi Beijing Bangkak

]
;



	Foliennummer 1
	Foliennummer 2
	What is ICAO?
	What is CAEP
	Environmental Standards
	Foliennummer 6
	Foliennummer 7
	ICAO Balanced approach on aircraft noise management around airports
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	CAEP Current work on Operational Aspects
	Foliennummer 20
	Foliennummer 21
	Foliennummer 22
	Foliennummer 23

