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Key challenges

Changed noise exposure expectations

? Environmental sustainability

Global warming

Accuracy

MM Effective engagement Timeliness
Consistency

Protection of systems

G Cyber threats Control of access

Personal Identifiable Information
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Measuring — Aircraft noise exposure

« Why monitor? According to Meng'’s office, the omnibus bill clause
* Legal “directs the FAA to evaluate other methods to address
« Community engagement community airplane noise concerns, and encourages
- Understand change in exposure the FAA to make these recommendations based on

. Verify noise models actual noise levels.”

e Where do you need to monitor? Take Bayside resident Janet McEneaney. She said her neighborhood is categorized at
. Fixed by Iegal fra meWOrk 55 DNL — within the current acceptable level. But a noise monitoring instrument

« Contour boundary
« Community driven
« Change is happening

installed in her neighbor's backyard shows the daily stream of jets overhead can reach
90 decibels, she said.

A 1st in Quebec, lawyer says

« How accurate do you need to be? )
The class action go-ahead, granted by Justice Chantal Tremblay, means the airport and the

Wil the data be scrutinised? ministry must hand over information, including takeoff and landing practices as well as statistics
« Does it have legal consequences? on airplane noise.

« Can it affect planning permissions?
* |s community trust important?
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. ANOMS Advanced
Measurement — Location

. Loas b DIN 45643
® | ocation 2
110 [ -
" Threshold Challenges dB
100 |
— Hiding something
. . 90 [~ | 1 t'10 7 Lo =t'10*t" 1o
— Over estimation / -+ £ ey ST e
— Under estimation 80 - 3 S,
— Attacks on credibility 70 - <o LTS 8
4 /
60 [— e LTSS
Effort to check and correct ":5 _tu, sl 9
. l's .
0 -
ISO 20906 t

sound and the sound level at the onset of a measurement should be at least 5 dB. Therefore, sound monitors
should only be installed at sites where the maximum sound pressure levels, L, ag may: of aircraft events of
interest are at least 15 dB greater than the level of the average residual sound. =~
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Envirosuite Event Correlation

D Traditional Noise to Track correlation (N2T2/NPD)
(Standard ANOMS)

— Noise Event above Threshold and Aircraft within a

|. d h . 30m 1h Al
Cy In er at t e t“ I le An:em‘]ZGDB / \ Ancem 1512610 cem, N2t2 151262 Ancem, N2t2 15126 Anj
70 Tuesday. Jul 5.17:21:52
Noise: 61.8 dB -
® Opnu
.
° Op
= 0
.
.

m 1512610, A319: 754m

O Aircraft Noise Event Extraction Methodology
(ANEEM) —

— Make use of the non-acoustical information; generate
noise events after the raw data is collected

[ i A
NYY S A M MU A Ao A BRI S M

Thresholds 2532
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— Knowing where and when an aircraftis in the airspace
enablesyou to target the localised maxima in the
sample stream to extract noise events that are of
interest



ANOMS Advanced

ANEEM - Better result with less work

Aneem 1156558800

® High precision without effort

80

&0

dB

® Responds to change

40

" Checks plausibility

20

" Audited
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ANEEM - How does it work?

" Adaptive to conditions

— Can it see arise in noise?

" Precision

— Is the level plausible?

— Could the aircraft be significant?

W Traceable

— Documented performance on

installation

— Annual audit

No event generated

No event generated

Aircraft track(s)
available

Model possible
noise level

Potentially louc
enough?

Calculate
background level
around PCA time

Significant rise
in level?

ANOMS Advanced

Generate
possible
events

y

Select best event

Aircraft level .
noticeable? No Community event

Classify event

Correlated to
aircraft with highest
contribution
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ANOMS Advanced

ANEEM — How does it work?

" Commercial jets
® Parallel runway operations

" Urban environment
About 8km from runways

Gets noise from both runways

5 38
S -
. O
%
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dB

ANOMS Advanced

N2T2 1155726
2k

ANEEM - Improved precision

N2T2 1155726682 N2T2 F155726682 N2T2 1155786688 N2T2 1155726688 N2T2 1155726684

70

&0

L0
1k
Recorded
40 Threshold :
leval noise level
Event1 Event elic
30 e 0

Aircraft _
. Friday, Jan 12, 06:17:46
distance W -
from NMT
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ANEEM - Improved precision

dB

70

&0

50

40

30

Aneem 1155728682 Aleem 1155726688

® Events much shorter — focussed on aircraft
® Contamination from community noise reduced
® Qperation that did not change levels ignored

ANOMS Advanced

Aneem 1155726068

2K

Moise: 57 .6 dB

No event. NO

(SRIREYE
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ANOMS Advanced

ANEEM - Adapting to change

NETEHH";&EIQEETBEHEZ-EE[IEHTB?E]SEIB?W I\ETETSfE?EEEE NRTZ2 115688244 SGNEFQ95 56 Al SEEE BINEYINAEE 5806097

50 Continuous machine

noise added to the mix.
Can't hear aircraft now

\/

dB

Loud music playing

\ \

20 Y 0

40 [

Friday, Jan 12, 17:46:10-17:46:11

Continuous event Continuous event

generation generation
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ANOMS Advanced

|x\l

ANEEM - Adapting to change

|/

Noise: 82.1 dB ;O

%,

Friday, Jan 12, 17:46:14

" ANEEM is not making events
" A similar effect happens with high winds or a train passing etc.
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ANOMS Advanced

\|
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ANEEM - Improvement

® More accurate aircraft noise

& S j\
— 11.1 dB additional Aircraft LEQ =
— 11,829 additional seconds of aircraft noise

— Multiple correlations removed

" Community noise not allocated to aircraft

" More credible noise data with less work



ANEEM - Roadmap

- Dynamic Audio Recordings

— EMU 3
— 3639




ANOMS Advanced

ANOMS S|ng|e S|gn‘On (SSO) EANOMSNoiseDesk

22 Carbon Emissions

O envirosuite B




. . . ANOMS Advanced
Security — Single sign-on =] ANOMS NoiseDesk

22 Carbon Emissions

" ANOMS 9.10.2 and later support Single sign-on
®w SSO allows federation with your Active Directory

w Efficiency:
— Use your corporate username and password

— Less passwords to remember

M

W Security:

.
1

— IT account policies (expiry, 2FA, etc.) $SO using

Corporate Identity

— Simple management of user access

— Lesslikely to reuse credentials
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ANOMS

Noise Modellin

Woodlands
Historic Park

Cumberland Ruins

Arundel Falm Estate

IEY ANTRHLS RKVEES
={m"™ Default
[« % DemoTest2112_1 [CNEL]
[~ % INMDEMO_21 [DNL]

Contour Style Default v E Set Default Legend

[V]75dB

GLADSTONE Moonee Ponds
w PARK Creek Parklands

]

E=
Gladstone Park [M80 |

Mantra Tullamarine
Tennis Club

Track Density

ANOMS Advanced



What is ANOMS Noise
MOdeI I i ng? LDEN-2022 ssmoma new # Buk Edit

Aircraft Type v Stage v Modeling Route v Runway v Operation v X Clear filters

® Use ANOMS data to generate scenario for
m Od e | TITMAXE\CFMLeap1B27 RWY16DEP Departure

CI p th d t f M d I A320-232\V2527-A5 RWY16DEP Departure

u ean u e data for noise mode
— Stagelength, periods of day, map aircraft types, track AZ0-232\2527-AS RWY160EP
i .

1S p ersion A320-271N\PW1127G-JM with mod16073 RWY16DEP Departure

" Manipulate to correct missing data
A320-271N\PW1127G-JM with mod16073 RWY16DEP Departure

" Make alternative scenarios starting from

A321-232\V2530-A5 RWY16DEP Departure

/ ‘N O M S d a t a A321-232\V2530-A5 RWY16DEP Departure
Add record Totals

¥ |mport contour output into ANOMS




ANOMS Advanced
Demo

Select Data B3 Jul 1, 2022 - Sep 30, 2022
Candidates
Name
01QFY22
Start End Airports
hh:mm to hh:mm EGLL v
Operation Type Runways
N AV All v
Aircraft Categories Model
All v All v
Operator Type Airline
All v All v
Route
All v
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. . . e ANOMSAdvanced
Noise modelling availability

M79 NG~ (391
m :’ Track Statistics Analysis
> ik ‘I Input Settings
«eILOR ) Select Corridor
7 Name Ac...
" ANOMS 9.10.0 or later . |mewe
( i ~|EID16HORSH  Yes
- / *.["]2 Baiyun
" Hosted KeiLos N - - Dotau
) —Ec1 Yes
+ ~]dc10 Yes
Keilor Downs Surgery M ‘r :‘QCIZ No
" Deployed el Q@ | s
Taylors o ] Select Operations
. . | | eration Count:
— Possible. Not recommended e
m [ D Dispersion Settings
m L epalk Number of Paths : 7 Sett
— but not closed systems I
7_ KEALBA /-/’/’ Calculate
— Complexto set up. Needs additional servers F o E ot oL
19 Filepath: |
" ANOMS extension module ; 2
Display / Export
— Users must have an ANOMS seat licence [IMean Line Btz
[IMedian Line Band Annotatic
[ IMode Line [ IBand Mean Lin
Create Modelling Route
Pick Folder  NFT routes b Cre
Supports AEDT 3 or INM 7 AVONDTTE
.-/x C:l’cs
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Noise modelling advantages

Accurate and consistent generation of scenarios
Leverage data grooming work in ANOMS

Efficient extraction of data for modelling

Easy to adjust AEDT scenarios

Using ANOMS data ensures consistency of reporting

Keeping modelling routes and aircraft mappingsin

ANOMS ensures consistency between model runs

ST ALBANS

KEILOR
DOWNS

+

Keilor Downs Surgery

M79

ANOMS Advanced

KEILOR

M79

19 Filepath: |

Track Statistics Analysis
Input Settings
Select Corridor

Name Ac...

= [ ANFT
~]JD16HORSH  Yes
[l Di6Trackstat Yes |

* ] Baiyun

=[] Default
~]Ec1 Yes
~]dc10 Yes
| Ec12 No
~|Hc13 No

Select Operations
Operation Count: 88

Dispersion Settings
Number of Paths : 7 Sett

Calculate

Export to XML

Ex

Display / Export

D Mean Line Dispersion Ban
[IMedian Line Band Annotatic
[ IMode Line [ IBand Mean Lin
Create Modelling Route
Pick Folder  NFT routes i Crt
AVONDALE
HEIGHTS
p =
N £ Coles
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ANOMS Advanced

Noise Modelling - Roadmap

={m"™ Default

w Export actual track for processing in AEDT 73 beroTeaniz s (e
— Not INM | -
® Provide AEDT actual track modelling 1 Contur St Defout ][] setoetot | tegen

60 dB

support for NoiseDesk b e S

[V]75dB




Carbon Emissions

ANOMS Carbon Emissions

4 anoms-emsbk.com,

Total GHG - tive Configuration: Default v  Emissions as: 0 Mavements 3 B Jan 1, 2018 - Dec 31,2020

Total GHG i
Breakdown None m Aircraft Dom/Intl Phase

verage GHG Per Move

Average GHG Per Passe.. Phase:Taxi Out (+4) v  Domestic/internationat X Clear filters

Average GHG Per Passe..
an Baw @ DAL @ EN @ QR @ UAE
Average GHG Per Passenger Kilometer
Terminal Management A_.




ANOMS Carbon Emissions

'/deltad.anoms-emsbk.com/lhr.anomsx.dev/carbonemissions?from=2017-01-018&to=2019-12-31

. Ca | C u | a t i O n Of AVi a ti O n G re e n h O u S e G a S E m i S S i O n S nfiguration: Default v Emissions: 3,517,090.1 (t)  Passengers: 261,082,703  Movements: 1,431,407
— S CcO p e 3 Breakdown None Aircraft Dom/Intl Phase GHG

—_ |CAO 9889 and EM EP (Corinair) Calculation Airlines v Phase: Taxi Out (+4) v Domestic/International v

AAL ACA ©®Baw @®pAL @®EN @QTR QUAE O uAL @ VIR © Others

W Based on actual track and weather data

® Automatic calculation

/) /-

® Easyto use Web interface

" Simple scenario capability

m\‘ nl\‘ u\‘ ul\‘ ml‘ |||‘ il ul\‘ i m\‘ ul\‘ u||‘ ||\‘ ul‘ ul\‘ n||| \I\‘ i ul\‘ \I”‘ \I\‘ \|||‘ H||‘ \||| nl\‘

oF G “b ‘L ’L fL W ’L

'\,
A S A Y.




:: Carbon Emissions

Carbon Emission - Advantages

® Accurate

— Industry standard calculations

— Actualtrack and weather

® Reduced labour/costs
— Leverage ANOMS data

— Shared grooming

" Timely and granular

— Dataneeded to engage

® Scenarios

— SAF, aircraft change, factors change

O [FORUMZ3



Carbon Emissions - Roadmap

- Additional gases

— CO2 equivalent (Global Warming Potential)
— CHA4
— N20

Emissions: CO2 v Aircraft v Airlines v Phase: Taxi Out (+5) v Domestic/International v

AAL ACA —AIC —BAW —CCA —DAL —ETD —JAL — QTR

=
2l
[}
I
[}
s
°
sl




(i) InsightFull

Publishing ANOMS data

X Aircraft Noise Office

SFO Aircraft Noise Office

Leading efforts to reduce the impact of aircraft noise on our communities

Tools and Info to Help




Efficiently informing stakeholders

InsightFull

Airport Metrics

Always Ready Reports templates

Dashboards

ANOMS Advanced

Noise & operation reports

My airport continuously monitors aircraft noise and operations.
Interactive reports are published monthly on this website.

Operations reports

View a breakdown of last month's flights and the

percentage of them that complied with operating

requirements.

View monthly report >

Noise report

A presentation of the data collected at our noise

monitoring locations in the last month

View monthly report >

Complaints report

£

A breakdown of complaints received from the
public last month about aircraft noise and airport
operations

View monthly report >




Demo

Monthiy Operation

DAILY OPERATIONS

AIRCRAFT CATEGORIES

TOP 5 AIRCRAFT

w

15,630

UTILISATION

! a7

L] L] L] [ ]
-+ —
”H Hll” H”” H” ” ”“ )
| | | | - L aee
A

TOP 5 AIRLINES

ANOMS Advanced

E ANOMS NoiseDesk



ANOMS Advanced
E ANOMS NoiseDesk

Dashboard - Roadmap

® Set a standard set of dashboards

® Available with ANOMS Advanced and

UTILISATION
a7

NoiseDesk

DS IR O
" Paginated reports (T |

w Self-service report customization




ANOMS Advanced

Net-Zero aviation

SUBSCRIBE JOIN CANSO —

CANSO website » Our focus © CANSO Green ATM

CANSO Green ATM

GRE

ATM€E

“ CANSO is proud to be bringing its Members a comprehensive programnme that will both

evaluate their current environmental efforts and inspire additional action”

— Simon Hocquard, Director General, CANSO

CANSO GreenATM is an i itati ‘to provide air navigation service providers (ANSPs) with an independent,




Decarbonisation roadmap

2,500
Emissions reduction
= contributions in 2050
@ 2,000
c
c
o
s
w
€ 1,500
E
w
[ oy
S 1,000
w
0
£
(]
8 500
Net-zero
0
2015 2020 2025 2030 2035 2040 2045 2050 (Low SAF]  (High SAF)
o TECHNOLOGY OPERATIONS AND INFRASTRUCTURE SUSTAINABLE AVIATION FUEL MARKET-BASED
(INCLUDING EFFICIENCY IMPROVEMENTS (LOW-AND HIGH-RANGE) MEASURE

FROM LOAD FACTORI
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ANOMS Advanced

Aviation efficiency monitoring - Roadmayp

" Measure airspace efficiency

— Actual vs ideal/expected

® On the ground efficiency

— Gate departuredelay
— Taxidelays
— Runway occupancy

— Gate arrival delay

® Airborne efficiency

— Holding patterns

— Sequencing delays

® Procedural efficiency

— Measurement of level flight
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