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Noise Modeling

* Understanding how noise models work
* Model inputs
* Model outputs



Why do we model noise?¢

* Measurements are typically “snapshots”
of existing environment

* Not feasible/reasonable to measure at
the spatial resolution and area coverage
achieved by modeling

* Impossible to measure future noise

* Need consistent comparison of
scenarios: modeling is extremely
accurate for making comparisons of one
scenario to another




FAA Required Noise Model -
Aviation Environmental Design Tool (AEDT)

Three Primary Areas

Airspace
Noise &
Fuel Burn

Airport
Noise




| How do noise models work?

ource: Aircraft along

flight path, emits noise
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Receivers: Calculating Noise at Points on the
Ground

* Integrating-type noise models break a flight down into
digestible segments

* For each receiver, the model looks up the Sound Exposure
Level (SEL), using power setting and distance for each flight
segment from the Noise-Power-Distance (NPD) curves

e Based on noise measurements provided by the manufacturer
as part of flight certification process Noise Fraction Concent

* AEDT calculates noise fraction for each segment, multiplies
by energy from the above step, then sums segments




Paths: Fixed and Variable Propagation Effects

Fixed Variable

» Spreading: 6 dB decrease per doubling of distance » Refraction by wind and temperature gradients

* Air absorption
e Ground effect

* Turbulence

* Terrain (variable in position — hopefully not in time)

Q@JO, Receiver: Sound is
'%“L @® combination of
direct and
reflected rays.

Change of phase/amplitude at ground




Typical AEDT Inputs and Data Sources

AEDT Input Category

Airport Layout

Aircraft noise and performance
Aircraft operations

Aircraft runup operations

Runway use rates

Flight track geometry and use rates
Meteorological conditions

Terrain data

Typical Data Source

FAA 5010 data and airport

Standard AEDT database

FAA ATADS, airport forecasts, FAA TAF, airport NOMS
Airport staff/logs

Airport NOMS, FAA NOP, ATCT personnel, airport staff
Airport NOMS, FAA NOP, ATCT personnel, observations
Standard AEDT database

USGS National Map Viewer

ATADS = Air Traffic Activity System

TAF = Terminal Area Forecast

NOMS = Noise and Operations Monitoring System
NOP = National Offload Program

ATCT = Air Traffic Control Tower

USGS = US Geological Survey



AEDT Output
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* Contours
« DNL/CNEL

e Single Event (SEL, Lmax

* Noise |levels at specific

points

e Detailed reports of noise

contributors

* Population impacts

* Requires population
receptors
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AEDT Output/capabillities

“Proposed”
DNL

Change in Noise Level from No
Action Alternative to Proposed

Action

Increase

Decrease

<45dB

No Color

No Color

NEPA significance criteria

45to <50dB

Environmental Justice (EJ) analysis

50to <55dB

* Focus on low income, minority, and
limited English proficiency populations

55to <60dB

+5dB (yellow)

e At Census block group level

Fuel burn

Air Quality
* Emissions inventory
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* Dispersion modeling "‘

i | |reue

Attributes 4 x
& ACS 2014 _General |_Study Area As_ "
~ Palygon_1
? | Drag 2 column header and drop it here to group by that column
g R
E rObjedlD V| STATEFP V‘ COUNTYFP V‘ GEOID ?| pop_total V| pop_white W | pop_afam "
8l 26 115 261158338002 712 667 0
u
E 2 26 115 261158337003 560 542 0
£
b IE] 26 115 261158325001 | 3282 2845 390 +
Kl Il [ ¥

9312 of 9512 item(s) shown. 0 item(s) selected.

| [
i 41707 858506758

+ 3 dB (orange)

By Group | By Z Order

v NI ALL_1HE AT Log16 Total =

) Symeoiogy

Below 1116

WO I2 ALL 1-HA 8TH Logl0 Total %

D & 4t s el g 8 tes 8 s by ot eberen

T
STIASIIBZIIITES 1066150705 20208

§ ALTOTIESISIRIS  TIASOLBOSILOSIL LIMB2MILIFSIM

2500 of 2500 emds) dhown. 0 itsmiz] celacted

T Concestration Indey

o 11163876

" FETE3536
K556-32.16
52185736
47313736

* Above 13736

7 Baseline-Theadore Francs Green Ste

Bees
......

N fpgam™ T Messuned Daie W Awerege T Rank V Geou " |

124734 12/20/2004 10000 AM 1-0R BT ALL
11178 L2004 20000 AN 1-WR BTH ALL
| 7



11

Ak

W

0%

e

Mo

a0

455

LEN

Noise Contours are Lines of Equal Noise Exposure

wmm



12

Grid Spocmg Can Affec’r Con’rours
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