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LDN | Ke Measures
75 70
No housing allowed
65
65 Existing housing allowed with permissions when insulated(insulation 40
55 | dB)
Existing housing allowed; insulation offered by Government (insulation 30-
40 | 40dB)

55 35 | In principle no new house allowed; some exemptions.

45 No building restrictions, additional measures for night operations; max

noise limits, specific night index = 26 dB(A) LAeg-indoors.

Remarks: legal standard for measures is 35Ke and 26 dB(A) with structure night operations

Sources: the Airport Planning Manual, Part 2 — Land Use and Environmental Control: ICAO Doc

9184, p.25.
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A15190 n-2 Inausfseiu@asiminzaniunsldlsylaninaulasseuaunduienistlesiuuazaruauidasainainimeny

Examples of compatible land Zones A: Most land uses and Zones B: Some restriction on land | Outside Zones: Unrestricted land and
uses or developments developments are not permitted uses and developments developments

Agricultural

Unrestricted Unrestricted Unrestricted
- Crop farming
Industrial

Unrestricted Unrestricted Unrestricted
- Machine shop
Commercial
- Warehouse and shipping Unrestricted Unrestricted Unrestricted
- Offices and banking Restricted Restricted Restricted
Residential
- Low-density housing Restricted Restricted Unrestricted
- High-density housing Prohibited Restricted Unrestricted
Public facilities

Restricted Restricted Unrestricted

- Schools and hospitals

Note 1.—With respect to certain uses (e.g.housing and commercial), a development might be allowed in a zone of a higher restriction when other planning considerations indicate a
need, and when suitable building techniques, sound insulations, etc. can reduce the aircraft noise exposure to an acceptable level.
Note 2.—In special cases where activities depend on speech communication (e.g. schools) or require more stringent standards (e.g. certain hospital activities), additional restrictions
may be required to take into account absolute noise levels as well as total noise exposure, unless noise reduction can be ensured in the building construction.

Note 3.—The zones will have to be defined against a noise exposure scale (e.g. noise contour mapping) and will have to take into account local and national needs when the zones are

drawn up.

Sources: the Airport Planning Manual, Part 2 — Land Use and Environmental Control : ICAO Doc 9184, p.29.
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Noise abatement take-off climb — Example of a procedure
alleviating noise close to the aerodrome (NADP 1)

Maintain positive rate of climb. Accelerate smoothly to en-route climb speed.

Retract flaps/slats on schedule. \

900 m [(3000 ft)

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

<«— Maintain reduced power
Maintain flaps/slats in the take-off configuration

240 m [CLIE D E— -« Initiate power reduction at or above 240 m (800 ft)

«——— Take-off thrust V, + 20 to 40 km/h (Vz + 10 to 20 kt) Not to scale

RUNWAY

‘17134'1: Procedures for Air Navigation Services — Aircraft Operations (PANS-OPS,
Doc 8168), Volume | — Flight Procedures

AW n-1 3ansdrRnnsiunandeslndanindn (NADP 1)

Noise abatement take-off climb — Example of a procedure
alleviating noise distant from the aerodrome (NADP 2)

Transition smoothly to en-route climb speed \

00 [@0oo mss e

Not before 240 m (800 ft) and whilst maintaining a positive
rate of climb accelerate towards V- and reduce power with
the initiation of the first flap/slat retraction

or
When flaps/slats are retracted and whilst maintaining
a positive rate climb, reduce power and climb at

240 m | (800 ft) Ve + 20 to 40 km/h (V- + 10 to 20 kt)

— . Take-off thrust \ + 20 to 40 km/h (Vz + 10 to 20 kt) Not to scale

RUNWAY

‘17134'1: Procedures for Air Navigation Services — Aircraft Operations (PANS-OPS,
Doc 8168), Volume | — Flight Procedures

AW -2 sl riRnnsiunan@aelnaainauind (NADP 2)
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ICAO . i
Assembly | |
Council
Air Transport Air Navigation
Committee Commission

CAEP

AN www.icao.int

i n-3 TaseaieesdAnagianunasunguung aaneydoyoyidnsaanisiuna e

Number of non-compliances b Region

Requirement for an operator to carry on board a document
attesting noise certification in accordance with Annex 16,
Volume |

B Requirement for all aesroplanes to comply with noise
certification standards in Annex 16, Volume 1, and to carry on
board an aircraft a document (or a suitable statement) attesting
to noise certification

= Procedures for the granting or validation of a noise certificate
on the basis of satisfactory evidence that the aircraft complies

with requirements at least equivalent to those included in
Annex 16

AN www.icao.int

ﬂl o dl 1 G 1 = md‘
NINN n-4 mmummﬂmumiuLﬂiﬂ,ﬂmmmmﬂmaxmmﬂizmmLmLLmﬂgumm
WU NNARUANT 16 Lax 1 (784 1AENaINaIN1ALIY wuuineeydnyayndnsaenisiiv

NABAUIENINNUILINA A.A. 1944
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Historical progress
in jet-powered aircraft noise reduction

Lateral noise |evel
corrected for aircraft thrust
Turbojets
+ 1% generation turbofans
& e 2nd generation turbofans
*
*
o @
*
20dB
L]
. - ™ .
v * e . - o8
.. s.. ~ . ° o
L ]
1955 1960 1965 1970 1975 1980 > 1990 1995 2000

Source: www.iata.org

Source: www.iata.org

ANIALIL

2NN n-5 nransTALLdENaInanAenuaInnIanumalulagnisuan

ICAO noise certification standards

Cumulative margin relative
to Chapter 3 (EPNdB)
30+

20+
10+
0
-10+
-20+
-30+
-40+
-50+

-60 - - - - -
1960 1970 1980 1990 2000 2010 Year of certification

Chapter 2

Chapter 3
Chapter 4

Source: IATA Environmental Review 2004, p.5

MW N6 FTALIAENTR9RINAIULTZIANGN ] AMHAIANUINT 16 1A 1
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A919% -5 WRsunaLNg duIRIN1IANaYd TN AN s TUNAETUIENINLSEINA A.A. 1944 XU NYINBINIAIUEITIOINT

(Suvarnabhumi Airport) LWAZAUINTUUNUNTNRENALARTANE (Schiphol International Airport)

WIMTNITAALRENANNDINALINY

vnanAEUgITTUYN

(Suvarnabhumi Airport)

AUTNTUUIU TR NFLADS A NS

(Schiphol International Airport)

dauatialyl
- Fesasunndwdlevdsuna
- RUIUNNN (runway)

- ANNENINNN (LWAS)

- UFUNN9AT1RIN9RN NN A
(Wzadual) 1t a.A. 2007
- Funngdlasanssan (awd)

Wl A.@. 2007

-Suvarnabhumi Airport (BKK/VTBS), Bangkok, Thailand
-2 NN
-01L/19R &19 3700 tNAT LAz 01R/19L ©119 4000 LNAT

- 261,692

-41,210,081

-Amsterdam Airport Schiphol (AMS/EHAM), Amsterdam, the Netherlands

-6 mﬁ\i

-18L/36R #1119 3400 m3, 18C/36C 217 3300 LAY, 18R/36L ¢111 3800 LumT, 04/22
819 2014 LuRAT, 06/24 819 3500 LWAT, 09/27 #1117 3453 LURT

-454,360

- 47,794,994

Aan1siuanides (noise abatement

procedures)

1. fudu (take-off) 'mmﬂmunﬂﬁﬁ‘?‘iﬁuﬁuﬁmﬂﬁu”ﬁmﬁ%miﬁu
aAL&eN (noise abatement procedure) IasldUiuan thrust fiAu
44 3000 W (AGL)

2. {iuag (Landing)

2.1 9iks flap (flap setting) s iigawinfiennnl¥lugie
nsduaasanniAnuluaniazing

2.2 1H1% Thrust reverser wsannitndstiuassninlifld reverse
thrust 7is2A1 idle lua9198 19:00 — 23:00 UTC Buusnsdiiite
Autlaasadaluninaueinia

3. oAz A dutuuasduas Avienidan

1. fuu (departure) ﬁﬂqwuzgq 1500 s witaszduinmzia W4 take-off power
A2 V2+10 to 20 I Reszeis flaps Tlisnzan Aip1aige1500-3000 i it
sxdutmeia WK climb power AMNLEY V2+10 to 20 Tud Fasres flaps Fnzan
WHaULAN Lmzﬁi:ﬁumwgﬂuﬁuﬂdﬁ 3000 Wa 1514 flaps mutndiuazlsisziv En route
climb mﬂvl,zimmmﬂﬁu”ﬁmufﬁﬁﬁmm”\imivhmmﬁmuwmmm:ﬁmLLuu \anans
Aanedufaglfiluanednuaiings

2. fiuad (arrival) §mFLa1n e UNNAT ANFLINN99 06R WAz 18R 14 RNAV low-
noise procedures ﬁmmz};\ﬁ 3000 Wa TneildisAninsaaaay szudnanan 22:00-05:00
38 21:00-04:00 W&usiE)

3. mslddunisiinliiindessiadeaiige
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NIMTNITAALREIANNDINALINY

vnaIMAEUgITTUYN

(Suvarnabhumi Airport)

AUTNTUUIUI TR NALADS A NS

(Schiphol International Airport)

a v

gaesnunil FesdfuiRmadsneiuianidesisetnansanin

a

4. nsbuaslagldumsnisan flaps (reduced flaps landing procedure) aniu safety

v v a .
PAMNUBAIAWINDY (airport curfews)

BulEFaumATUN 25 JunA A.A. 2001

a oa

amaguildilulinusnnsgiussndradssmanazundfiRnuusi luniauwan

a A

716 11 1 wuL "Chapter 27 ¥n sl Tnanuarduasnaunduil

an . aemd o
anAsud ldidulinusnnsgiussudisdssmauazinad fuanuusi luntauuen

=D

16 18H 1 WU "Chapter 3" NHKasaNTasz AR Nqa uluFusesAesuasainie

271 WBUAUNATINTZ AR ENAINATB9R N AT UA AT e WaEnd1 5 EPNAB

¥ =

. N TN . 2 oa ' o o ¥ g ua X
01N bypass ratio “agnMuUTANINL 3 VLN‘ﬂiéiyﬁB‘lﬂ{]U[ﬂﬂ”lﬂﬁN uazania tdlrhuay
uazfiuasszindng 17:00-05:00 wia 16:00-06:00
v a

#13 bypass ratio #1nndnllenaynTinausEndng 22:00-05:00 e 21:00-04:00

- franuuansing wiiuvdenannda 5 EPNGB laiidevinula

¥ o o k73 QI .
4aa11AN13 1 En1934 (preferential runways)

Wuldmudaniuunees AIP Netherlands EHAM AD2.21 wazadnusanilaiuaes
WU ALAUANIIAILANATIAINIRINIA (ATC) LaznIsvinaInAenu Inefisyiu

= ¥ o o a = o
wesdudadninlunisiaannisisiian zas

¥ o o k3
da’NiAN1T e reverse thrust

Tuszndnaiaan 06:00-22:00 #ia 05:00-21:00
- ydeandiuaudalild idle reverse thrust il lAnUsyAvEnmnnasessuilunnsld
mﬁq@qqm anunsilifernulaeasie
Tuszudnanan 06:00-22:00 i7a 05:00-21:00

o N P Y a . > ~ A o
- wasanDuaa N 14iiangn idle reverse thrust anidunsaiinaminulannsie

¥ o o

daanianisUfifnisecasesindaliiy
AuFLa1n1AeN (APU operating

restrictions)

TdayryaWld APU 9ava1nAeuw anuzagiauniu aunsdng
1insunasdse9Iniin(Ground Power Unit, GPU) ag/luiBiom

auaan vizadvndunsil A sy aztiunaaniiia lnfingnsaq

Fald APU anusiegawnndu 1ldiaresnnfialnfiainuansaenideanu sniiu nadid

ANANd N
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NIMTNITAALREIANNDINALINY

MaMANUITTUDA

(Suvarnabhumi Airport)

AUTNTUUIUI TR NALADS A NS

(Schiphol International Airport)

WULLAAUN I (Mobile GPU) 181350

seunitisdaulunisdfiimnag

(operating quota)

Tt A.a. 2001 Taasingegm 440,000 Wendiusiad

Tt A, 2002 Taasingegm 460,000 Weniusal

1T a.a. 2003 Wsvuuau Ineld total noise volume (TVG) 184 Lden(35 points),
Lnight(25 points) WAy Lmax (ANNATN)

tlaqtiuaninnisiutdoanainansau ssldliinisiuee Tuszudnanan 22:00-06:00

198 21:00-05:00

daaninnnsFnuaTacsusiiieanngay

(engine run-up restrictions)

ayny1e Wlnamaseuezaseuslfidunisdansaluanuianls

dmiunamageuuazfiesldisnisiasinlinadaessiilesngn

TWn1IMAaaLILATEaUS fail

1. ISOLATE 1 fuiianzdueanaasisetaniings (Maintenance

Hangar) 28913 n13iiulne a1dn (Wmn1w) wastTnma1uans
de iy A

a1nAenL Al unrmile

2. ISOLATE 2 1unn9diy g9 svmdnannedy Sudm wasniedud

a a dl o ¥ v a v
AU uaztTnnauaena N AUt U S udials

Ay WNASaLILATESEIUE AU uainTL
Tuszndaiaan 22:00-06:00 wga 21:00-05:00 il reverse thrust Hiunan

idle reverse thrust

faaninnistfifnisveaesanniialnii
AuFLa1n1AeN (APU operating

restrictions)

Tdayryaild APU aavaniAeu atuzagiauniu aunudug
1InsunasdsesIniin(Ground Power Unit, GPU) agfluiFiom
auaan vizadvndunsil A AL aztiunaaniiia lnfingnseq

LULLPARUN LS (Mobile GPU) 181%3n9

ald APU anusiegaunndiu Wldiarasniialnfiainuansaenniaenu anidu natid

ANANd N

Y o o U E730 =l
daaninAlgane@es

(noise budget restrictions)

EtY

P, e . - = P . ) pipe
F8ieflunnssziugn ?x&mmm%vlumumﬂmgumﬂmuumimL@Wﬂﬂumqq@m
1BUINN299723NNRINTANIN AERABALRUANANa e TuRan AL U@ easa

NN
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NIMTNITAALREIANNDINALINY

vnaIMAEUgITTUYN

(Suvarnabhumi Airport)

AUTNTUUIUI TR NALADS A NS

(Schiphol International Airport)

SunAudiniiesannidesainainiAeu

fszuunaiuRuiiaiiesndasnineiniAen 2 svuu Ae stuufidniivlaeiguna

(noise surcharges) [Pty (government noise surcharges) wazszuuRdaiu s gty (Aviation Charges) Tngl
8n9n Tl BTN 1 woARnEu W.A.2550
N1397°966RN T AR IF NN za LR e n13tlaariuide (sound insulation) la1ANuaztinuEau Imammmﬁmm@ﬁgma (Ghlal
A A a A = o o R o
- Nummumumﬂm’mmmmmﬂmuimmgma) n19U5udgeenmng Anldane lunnstlaeiu
Laidl v o o dy g e o oo .
NANTENUNINATULAES NNTNVLNUNERULENTEALLAEIN LL@&Lﬂm‘Vli‘:ﬁﬂUL’NHQLW@ﬂW?ﬂ?Uﬂﬁ:\?
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(Suvarnabhumi Airport) (Schiphol International Airport)
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N7 www.boeing.com/commercial/noise/schiphol.html k&g www.boeing.com/commercial/noise/suvarnabhumi.html
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