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Environmental Impacts and their most relevant heights above ground level

Height

Cruise

T

~10 000t

3000 ft

~1 000 ft
Ground Leve

=

Regional

Airport -

Air Quality

Noise

FuelUse/
Co,

Climate
Change

Cruise

En-route Climb /
Descent

Initial Climb /
Final Approach

Figure 3-3. Environmental impacts and their most relevant heights AGL

Doc 10031 GUIDANCE ON ENVIRONMENTAL ASSESSMENT OF PROPOSED AIR TRAFFIC

MANAGEMENT OPERATIONAL CHANGES - 1ST ED. 2014
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Main Source of engine and airframe noise

Fan noise from duct Wing tips and edges

Fuselage surface
. by-pass duct

roughness noise

Jevflap

A = .
N :  Fan noise from ' . ;
- ' interaction

intake

Trailing edge flaps

A _
' Turbine &
* core noise

Main \\\“" i ¥ 4

A

A\ X / =
landing N N UIJ—/‘/ lailplane

f YRR gear noise
Jet noise ' - .
: Jet noise Jet mixing noise
reflection . o s
scattering (distributed noise)

from wing

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachme
nt_data/file/763263/competing-priorities-noise-report.pdf

The Civil Aviation Authority of Thailand



Abbreviation Full Name | Definition
Single Event Metrics
Lrinse { L emane) (L Corns) Maximum Sound Highest sound level recorded during a noise event. Mormally a
Pressure Level frequency weighting (e.g. ‘A", ‘B°, 'C’ or ‘D" weighting) is also
(A or C-Weighted) applied.
Commonly-used aircraft noise metric | seLorte A-Weighted Single Event ~ The sound level that contains the same total noise energy
(SELC or Lcg) Exposure Level produced during a single event but compressed info 1 second,
(C-Weighted) usually with the ‘A’ or *'C* weighling applied.
EPHL Effective Perceived Noise = Measure of the effective perceived noise level (EPHL) as
Level computed during certification. EPMLs are computed from PNLT
values in a similar way that 3EL is from dBA values, but use a
reference time of 10 seconds.

Doc 10031 GUIDANCE ON
ENVIRONMENTAL ASSESSMENT OF
PROPOSED AIR TRAFFIC
MANAGEMENT OPERATIONAL
CHANGES - 1ST ED. 2014




Guidance on the

Guidance on the

Ba |a N Ced Ap p roa Ch Balanced Approach

to Aircraft Noise
Management

to Aircraft Noise
Management

Doc 9829




s . _
¢ Type of Land-use Planning
* ICAO AN N EX and Management Measures
16 VO| 1 Pa rt 2 e Airport Planing Manual,
. Part 2 — Land use and
— Aircraft Environmental Control (Doc
Noise 9184)
Certification
N Wy
4 2

e Use of Runways

e Use of departure
Procedure

» Use of Approach
Procedure

Q Etc.

Global

e Aircraft-specific
e Partial

® Progressive




REDUCTION OF NOISE
AT SOURCE

1
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ICAO ANNEX 16 vol.1 part 2
- aircraft noise Certification

FEDERAL AVIATION ADMINISTRATION
(FAA FAR part 36)

EASA EASA CS-36 Aircraft noise

European Aviation Safety Agency

*

*

*
* 4 A
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REDUCTION OF NOISE AT SOURCE

@ ICAO ENVIRONMENT Aircraft Noise Certification

Noise Certification Reference Points

Aeroplane acoustic certification involves measuring the noise level of an
aircraft in Effective Perceived Noise Level (EPN) dB at three reference

points:

Fly-over: 6.5 km from the
brake release point, under
the take-off flight path;

Sideline: the highest

wam’y/

noise measurement N
recorded at any point 450 N~

m from the runway axis Teke-e / Pyover
during take-off; AR oot (] l“"’"
Approach: 2 km from the © ~-'§~-T:

runway threshold, under Y] = — i ===l e
the approach flight path. PP T i

Cumulative levels are defined as the arithmetic sum of the certification
levels at each of the three points.

https://www.icao.int/Meetings/EnvironmentalWorkshops/Documents/2015-Warsaw/3_2_Aircraft-Noise-
Technology-and-International-Noise-Standards.pdf C : :77
B



REDUCTION OF NOISE AT SOURCE

€@ ICA0

Aircraft Noise Certification

330.0 -
320.0 5
310.0 1 Applicabl Cum Margi
Chapter pPphcabie um wargin
300.0 4 Chapter 2 Year (EPNdB)
% 290.0 Chapter 2 2 1972 Ch.3~16
“ 280.0 SLELE 1978 0 (Ref)
570.0 4 ~apter 4 4 2006 Ch. 3 +10
26001 14 2017 & 2020 Ch.3+17
(Ch. 4 +7)
2500 =
240.0 -
230.0 ; . :
1.0 10.0 100.0 1000.0
MTOM (tonnes)

https://www.icao.int/Meetings/EnvironmentalWorkshops/Documents/2015-
Warsaw/3_2_Aircraft-Noise-Technology-and-International-Noise-Standards.pdf

dnn nAlny
The Civi ailand




REDUCTION OF NOISE AT SOURCE

G e e I . .
@ ICAO ENVIRONMENT Reduction of noise at source

. Manufactqrers’ new
technologies have

produced significant noise 1009 .,
reductions. %“*ﬁg

. Noise certification is based 0 -
on aircraft performance 75% Quieter

(airframe + engine).

« |[CAO Annex 16, Volume |
contains the aircraft noise

Standards.
* Environmental Technical 0% . 1 1 -
Manual (Doc 9501) 1960s 1970s 1980s 1990s 2000s
contains the procedures
for noise certification of Technology Improvement
aircraft.
https://www.icao.int/Meetings/EnvironmentalWorkshops/Documents/2015- CAA T7

Warsaw/3_2_Aircraft-Noise-Technology-and-International-Noise-Standards.pdf



REDUCTION OF NOISE AT SOURCE

pe————=— %

0 10 20km

~— Chapter 2 (before 1977, contour area 208 km?)

=== (Chapter 3 (1977, contour area 63 km?)

—— Chapter 4 (2006, contour area 35 km?)
Chapter 14 (2018, contour area 24 km?)

Single landing and take-off 80 dB noise contours for four hypothetical aircraft that
just meet the noise limits of the various ICAO Annex 16 Volume | Chapters

https://www.easa.europa.eu/eaer/topics/technology-and-design/figures-and-tables




NOISE DATABASE

https://www.easa.europa.eu/easa-and-you/environment/easa-
certification-noise-levels

http://noisedb.stac.aviation-civile.gouv.fr/

innumstuwasaundvus:naAlny
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REDUCTION OF NOISE AT SOURCE
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REDUCTION OF NOISE AT SOURCE
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REDUCTION OF NOISE AT SOURCE
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Land-use Planning and
Management

&
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Planning Instruments

- comprehensive planning

- Noise zoning

- subdivision regulation

- Transfer of development rights
- Easement acquisition

Mitigation Instrument

- Building codes

- Noise Insulation Programme

- Land Acquisition and Relocation
- Transaction Assistance

- REAL ESTATE Disclosure

- Noise Barrier

Financial Instrument

- Capital Improvements Planning
- Tax Incentives

- Noise-related Airport Charges

Doc 9184
AN/902

Airport
AELLILGT R ELUEL

Part 2
Land Use and Environmental Control

Approved by the Secretary General
and published under his authority

Third Edition — 2002

International Civil Aviation Organization
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NOISE CONTOURS

QJ;_Q .“_‘. “" .-- o_”

PEB

Noise protection map

| PPBE

Maps from 2002/49/EC

Action plans and Noise Strategic|

BN e O It

S Specific index for noise in transport : Lden

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

P 3 -
PGS
Noise Exposure Map
- . |

French General Directorate General of Civil Aviation

Ministry for the Ecological and Inclusive Transition

CAAT/
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NOISE PROTECTION MAP

b ,’,‘? ".égge

1 ‘."

2 Ry, N, ¥ Aot
i Ded) 18 S S =l ni . ar— .

To avoid any new populationto  Lden index (EU index) is ponderate
settle where noise level at short, Day (06H00-18H00) : 1 to 1
medium and/or long term is Evening (18H00-22H00) : 3to 1 (ie. +5 dB)
« too high ». Night (22H00-06H00) : 10 to 1 (ie. +10 dB)
To preserve the airport
development capacity.

MINISTERE
DE LA TRANSITION

ECOLOGIQUE d . oy ety
SR gac French General Directorate General of Civil Aviation

Ministry for the Ecological and Inclusive Transition

CAAT/
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NOISE EXPOSURE MAP : TO
HELP INSULATE HOUSES

¥ / ‘--_7".’ . - oy kel P %‘ 4 \. WS

To help residents whose house was built prior to being into a Noise
Protection Map.
Based on actual traffic.

MINISTERE
DE LA TRANSITION
ECOLOGIQUE
ET SOLIDAIRE

dgaC French General Directorate General of Civil Aviation

Ministry for the Ecological and Inclusive Transition

CAAT/
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Land-use Planning and management
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NOISE ABATEMENT
OPERATIONAL PROCEDURES
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NOISE ABATEMENT OPERATIONAL PROCEDURES

Examples of NOISE
ABATEMENT OPERATIONAL
PROCEDURES
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NOISE ABATEMENT OPERATIONAL PROCEDURES

USE of flight departure and approach routings

Noise preferential routes

This map shows the 6 westerly departure routes known as ‘Noise This map shows the 6 easterly departure routes known as ‘Noise Preferential Routes’. These
Preferential Routes’. These routes were set by the Govemment and mwesabyﬂ%mmma'ﬂmmmlawmmw&&
tnvebeennplaoesmethe1960$ - — e Moona’ S 4 . o
o . : Garrari P ¢ . 3 uu-m-‘! i
vl gy SR
A A ndon S
oo = IQ : .'_”.
o arvoitey ¥ ) o R
. --_ Bt Rggn il
w"'\' ur Dot .m e

https://your.heathrow.com/heathrow-departure-routes-explained/

The Civil Aviation Authority of Thailand



NOISE ABATEMENT OPERATIONAL PROCEDURES

USE of flight departure and approach routings

SID/STAR Procedure

ALL AIRCRAFT SHOULD OPERATE TO AND
FORM AIRPORTS USING STANDARD
INSTRUMENT DEPARTURE (SID) AND, IF
APPROPRIATE, STANDARD TERMINAL ARRIVAL
(STAR) PROCEDURES

(ENABLE THE DEVELOPMENT AND
IMPLEMENTATION OF NOISE ABATEMENT
FLIGHT TRACKS FOR AIRCRAFT)

https://your.heathrow.com/heathrow-departure-routes-explained
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NOISE ABATEMENT OPERATIONAL PROCEDURES

KODAP 1A DEPARTURE 700

Standard Instrument Departuréoo(SID)
SID/STAR Procedure |

TRUNK
A .
T '
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| D .
«

A
@
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FL100
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< ¥
'\x A A
CABAC 4 9@ -D/PIMOK
3000 DIFLO FLO80
5000
200
DELTA 1B ARRIVAL 700
161 200
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(131)
o FRANC b
L aw -
A 8 <> PADOK
<«» DS v
BZAO%I(;: / X z FL 080
? A
A /C -®
163 DELTA
|§3 g ~ FL 100
t ’ K\ A

Standard Terminal Arrival (STAR)

https://www.icao.int/airnavigation/sidstar/Documents/New%20S1D%20n%20STAR%20Phraseologi
es%20Scenarios.pdf

The Civil Aviation Authority of Thailand



NOISE ABATEMENT OPERATIONAL PROCEDURES
USE OF FLIGHT DEPARTURE AND APPROACH ROUTINGS

Automated arrival and departure procedures
Conventional v.s. RNAV & RNP in procedure design

Conventional Navigation RNAV Navigation RNP Naviaation
On board
...... ~y Performance
"N, Monitoring
- & Alerting
Current Grp#fd
NAVAIDS” ™ ‘ourved” :) :
paths , </~

Eg: VOR/ADF

.

Optimum use of airspace

Limited use of airspace Improved use of airspace due tolrllavigation :lsyst.em
due to Waypoints ground due to Waypoints geographically capability to contain aircraft
based navaids defined defined position within a “tunnel”

https://www.icao.int/MID/Documents/2015/AFI-MID%20ASBU%20Impl.%20Workshop/2.1-
3%20AIRBUS%20PBN%20Impl.%20from%20Industry%20perspective.pdf CAA T7
SOl



NOISE ABATEMENT OPERATIONAL PROCEDURES

USE OF FLIGHT DEPARTURE AND APPROACH ROUTINGS

Automated arrival and departure procedures

RNAYV stands for Area Navigation

RNAYV : Capability to fly any desired flight path, defined by waypoints such as geographic fixes
(LAT/LONG) and not necessarily by ground navaids

Ground
navaids

Waypoint

https://www.icao.int/MID/Documents/2015/AFI-MID%20ASBU%20Impl.%20Workshop/2.1-
3%20AIRBUS%20PBN%20Impl.%20from%20Industry%20perspective.pdf CAA T7
SOl



NOISE ABATEMENT OPERATIONAL PROCEDURES

USE OF FLIGHT DEPARTURE AND APPROACH ROUTINGS

Dispersed flight tracks

209 arrivals concentrated 209 arrivals dispersed
on 1 track: on 3 ELSO tracks:

Concentrated Arrival Noise Contours: 209 operations, 1 arrival track Dispersed Arrival Noise Contours: 209 operations, 3 arrival tracks

0 -8 6 -4

—— 7T : 70 70
)
2f f:% 60 2} g ”
s ¥ .8 e8| o
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* 50 50
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- :
E |
8 8 " 40 o 40 )
S | © °
2 HE: = =
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2 i 30 O 30 O
S -1 !
=) ]
1
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1
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: 10 10
1
1
A 0 : 0
0 -8 6 -4

Crossrange Distance (nmi) Crossrange Distance (nmi)

https://www.faa.gov/about/office_org/headquarters_offices/ang/offices/tc/library/jup/april2016/MIT/MIT_ICAT_Cal_Brooks_Morrisa_Brenner.pdf &ﬁaﬁsﬁ



NOISE ABATEMENT OPERATIONAL PROCEDURES
USE OF FLIGHT DEPARTURE AND APPROACH ROUTINGS

Dispersed flight tracks

209 arrivals concentrated 209 arrivals dispersed
on 1 frack: on 3 ELSO tracks:

= ’ DNL Cros;-SectIons i = DNL Cros's-Sections i
60 ¢ yminal background |
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https://www.faa.gov/about/office_org/headquarters_offices/ang/offices/tc/library/jup/april2016/MIT/MIT_ICAT_Cal_Brooks_Morrisa_Brenner.pdf



NOISE ABATEMENT OPERATIONAL PROCEDURES
USE OF RUNWAY Noise Preferential Runway

~ Preferential Runways

Preferential runway assignment is used between midnight and 6:30 a.m. to
minimize impacts on residential neighbourhoods.

https://www.torontopearson.com/uploadedimages/Pearson/Content/About_Pearson/Noise_Management/Noise
_Office_Advisories/Pref_RWY_Slide.jpg




NOISE ABATEMENT OPERATIONAL PROCEDURES

USE OF RUNWAYS

Displaced thresholds

BRSOy AVIarkings

\\

Runway |
PERMANENT TEMPORARY

Click to add text

https://publicapps.caa.co.uk/docs/33/cap%201378%20aprl6.pdf



https://publicapps.caa.co.uk/docs/33/cap%201378%20apr16.pdf

NOISE ABATEMENT OPERATIONAL PROCEDURES
USE OF DEPARTURE PROCEDURE

Noise abatement departure procedures

Maintain positive rate of climb. Accelerate smoothly to en-route climb speed.
Retract flaps/slats on schedule. ~a

Y Y1 1| R

Transition smoothly to en-route climb speed \

900 m+ (3 000 n) ...........................................

Powen/theust is reduced during the flap/slat
retraction sequence at a point that ensures

satisfactory acceleration performance
At 240 m (800 ft) and while maintaining a

positive rate of climb, body angle is reduced

/ and flaps/slats are retracted on schedule as the aeroplane
is accelerated towards V

Climb speed at V, + 20 to 40 km/h (V, + 10 to 20 ki)

<— Reduced power/thrust is maintained to
900 m (3 000 ft)
Maintain with flaps/slats in the take-off configuration

DA 1 (B00):=sssusgfbesssmnsenans 240m 1 (800 ft)-------4 <— Power/thrust reduction initiated at 240 m (800 ft

< Take-off thrust, speed V, + 20 to 40 km/h (V, + 10 to 20 ki) <«— Take-off powenthrust, speed V, + 20 km/h (V, + 10 ki)

CAAT/

innumstuwasaundvus:naAlny
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NOISE ABATEMENT OPERATIONAL PROCEDURES

USE OF DEPARTURE PROCEDURE

Noise abatement departure procedures

NADP1
Close-in Procedure
Quieter near the airport

Altitude

NADP2
Distant Procedure
Quieter farther from the airport

Noise Contours

Distance from Brake Release

Figure 14 - Community Noise Benefits of NADP 1 and NADP 2 Procedures (Source: Boeing)

https://www.canso.org/sites/default/files/Managing%20the%20Impacts%200f%20Aviation%20Noise_HQ.pdf

innumstuwasaundvus:naAlny
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NOISE ABATEMENT OPERATIONAL PROCEDURES
USE OF APPROACH PROCEDURE

Descent profiles

3500

3000

1500

1000

Average Heights of all Approaches & Aircraft
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Figure 22: Average height improvement achieved. All runways, all aircraft types.

http://publicapps.caa.co.uk/docs/33/LHR%203.2%20Slightly%20Steeper%20Approach%20Tr
ial%20Report%20FINAL%20Aug%202016.pdf
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NOISE ABATEMENT OPERATIONAL PROCEDURES
USE OF APPROACH PROCEDURE

Descent profiles

i

Legend

Contains Ordnance Survey dats © Crown copyright and database right 2016
I o:oeto-0400 -0.2 dE to-0.1 dB
I 04dBto-034dB -0.1dB to 0.0 dB
03dBto-0.2dB 00 0B to +0.1 dB

—— LHR 2014 with 3.2 approach angle, LAeq,16h 54 dB contour
—— LHR 2014, LA&eq,16h 54 dB contour

Figure C7: Modelled differences between LHR 2014 LAeq,16h and Heathrow 2014 with 3.2 approach angle,
within the 54 dB contour

http://publicapps.caa.co.uk/docs/33/LHR%203.2%20Slightly%20Steeper%20Approach%20Tr _
ial%20Report%20FINAL%20Aug%202016.pdf CAA T7
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NOISE ABATEMENT OPERATIONAL PROCEDURES

USE OF APPROACH PROCEDURE

Descent profiles

Conventional Approach with 3° Glide Path

Steeper Descent

.

Community Exposed to Noise

—

Steeper Descent & Displaced Threshold

F\\\\\\\\\\\\\w

The noise produced by the
airplane is (largely) unchanged —
moving the noise higher or further
from the observers lessens the
impact

Figure 10 - Increased Angle Approaches and Displaced Threshold (Source: Boeing)

https://www.canso.org/sites/default/files/Managing%20the%20Impacts%200f%20Aviation%20Noise_HQ.pdf
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NOISE ABATEMENT OPERATIONAL PROCEDURES

USE OF APPROACH PROCEDURE

Continuous descent approach (CDA)

4 7000 feet
Ideal Continuous Descent

Approach (CDA)

3000 feet

conventional approach

. ) 3 degrees

A A A

10 miles 15 miles 25 miles

Comparison between a CDA and a conventional approach

http://mag-umbraco-media- _

live.s3.amazonaws.com/1006/caaplusbasicplusprinciplesplusofpluscda.pdf C A A T?
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NOISE ABATEMENT OPERATIONAL PROCEDURES

USE OF APPROACH PROCEDURE

Continuous descent approach (CDA)
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https://www.researchgate.net/figure/9-Continuous-descent-Approach_figl6 260024105
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NOISE ABATEMENT OPERATIONAL PROCEDURES

U52N1ANSUNISUUNALIDU 1389 NI5LAUBINIANIYLATDIUUVDY
HALHUNTISAUBINTA W.A.2553

nUIA 2 NSUHUANTUULAEANTIUTRINTUNURNISTUY
99 14 35U HURlUvEIIN150U (In-Flight Procedures)

(%) IN158ALEBITUNIUVBIDINABAYL (Aeroplane Operating
Procedures for Noise Abatement)
HoiiunisiiuainiAnesljuanistiulvaenaseaiuisnisanides
JUNIUYDID1NAYIU (Aeroplane Operating Procedures for Noise
Abatement) aufaunudufiviue
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NOISE ABATEMENT OPERATIONAL PROCEDURES
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139 3 138930 gUnIal wazenasn1sly Usedeseedu
(Aeroplane Instruments, Equipment and Flicht Documents)
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LAgiunsesin gunsal wazienaisuszdneIesty awialull

(13) Lona35uTaadss (A Document Attesting Noise Certification)
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OPERATING RESTRICTION
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Operating Restrictions

Type of operating restrictions

G |Oba| Apply TO all traffic atan airport based on total fleet noise performance

Aircraft-specific  appytoaspecific aircraft or a group of aircraft

based on individual noise performance

Partial Apply for an identified time period during the day, on specific day
of the week, or only for certain ru NWays at the airport

Progressive Provide for a gradual decrease in the maximum level of traffic or noise

energy used to define a limit over a period of time. This period is typically
defined as a number of years before reaching a final level.

innumstuwasaundvus:naAlny
The Civil Aviation Authority of Thailand



Operating Restrictions

Examples of operating
restrictions
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Operating Restrictions

CAP rules

Noise Quotas
Non-additional rules
Nature of flights

Night-time restrictions
curfews
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Operating Restrictions

Night-time restrictions

NIGHT FLIGHT RESTRICTIONS

Stuttgart Airport has a strict night flight restriction in place in order to protect our neighbors
from aviation noise at night. Only a few aircraft movements are excluded.
The night flight restriction applies to:

Departures between 11:00 p.m. and 06:00 a.m.

IF 1Y

Arrivals between 11:30 p.m. and 06:00 a.m.



Operating Restrictions
NIGHT-TIME RESTRICTIONS

_\6/_ Permitted are take-offs and landings of all aircraft with the exception of
2N civil aeroplanes with jet engines without noise certificate in compliance
with ICAO Annex 16, Chapter 3/4

( Permitted are:

« delayed landings until midnight with scheduled landing time before 11:30 p.m.

« overnight airmail flights (aircraft has to comply with guidelines of ICAO Annex 16,
Chapter 4)

« flight movements for medical assistance or civil protection

« emergency or diverted flights

« survey flights

« military flight movements

« propeller-driven aircraft (aircraft > 8.618 t has to fulfill guidelines of ICAO Annex 16,
Chapter 4 and aircraft <8.618 t has to adhere to the guidelines of Chapter10)

» flights with special permission from air traffic control

STUTTGART, .
GG C AAT



Operating Restrictions

CAP rules

Noise Quotas
Non-additional rules
Nature of flights

Night-time restrictions
curfews
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Operating Restrictions

Laifinguunegniy w.s.u.n15AUaINA
NNYIVINUNTUULAYAN TS

UJauun1531nan15UfuAn1suu

zUng) luunsn1sUdanuLazanNanssny
Aaandsuvasaunudy Tusieeunisusadiuna
ASTNUAIInAaNTDILAazaUILTY
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Community
Engagement

mm Metrics Agreement —

mm Community Meetings —

a Online media/ track Display

Economics

Instrument

innumstuwasaundvus:naAlny
The Civil Aviation Authority of Thailand



WILIIBUYUANITAUBINTA W.A. 2497
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WILIIVUYUANITAUDINTA W.A. 2497
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Thank you
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