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Disclaimer

The materials presented here are in draft form and the process of being 
further analyzed. The results and conclusions may change in the final report.

The opinions and conclusions expressed or implied in this presentation of 
those of the research team. They are not necessarily those of the 
Transportation Research Board, the National Academies, or the program 
sponsors.
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NCHRP 25-52 Project Objectives

Project Objectives
The objectives of this research are to:

1) Measure and document the meteorological effects on roadway noise 
propagation under different atmospheric conditions, and

2) Develop best practices and provide guidance on how to
A. Quantify meteorological effects on roadway noise propagation, and
B. How to explain those effects to the public. 
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Project Objectives

The guidance will, at a minimum:

• Identify the most critical atmospheric parameters (e.g., atmospheric 
stability, wind, humidity, etc.) that affect roadway propagation, and the 
distances at which their respective influences may occur, and 

• Aid in determining when meteorological effects should and should 
not be considered in noise analyses. 

The research results should enable practitioners to understand and 
explain roadway noise levels under different atmospheric conditions in 
a roadway noise analysis.
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Outline of Presentation

• Primer on meteorological effects
• Preliminary Data Analysis

• Data processing
• Data analysis

• Public outreach tool development



Primer on Met Effects
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Effective 
sound speed is 
the 
combination of 
vector wind 
speed and 
sound speed 



Data Collection
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Data Collection was done along I-17 in 
Phoenix

PHX Airport

Deer Valley Airport
Barrier Site

Ridgeline Academy
met data collection

No-Barrier Site
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No-Barrier Location Microphones Located 
every doubling of distance from 15m to 960m
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Video taken at the No-Barrier site – 120 meters



Data Processing
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Very Large Data Set

• Acoustic data from 16 positions (1-second logging)
• Two met towers with wind speed/direction, temperature, 

and relative humidity
• LIDAR (to 200m) and Temperature Profiler (to 1,000 m)
• Deer Valley and PHX airport met data
• Continuous ATR traffic counts, speed, and mix on I-75
• Continuous audio recordings at select microphones
• >35,000 good five-minute periods
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Temperature profile was very consistent 
throughout, showing inversions every night



15

Sound Level Data included A, C, and Z 
weightings and 1/3 octave bands

• A, C, and Z weighting
• 1/3 octave bands, from 6.3 to 20,000 Hz
• 1-s data filtered for events and combined to 5-min
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Comparisons and Statistics
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Standard deviation of level difference shows 
greater variance at larger distances

S
ta

nd
ar

d 
de

vi
at

io
n 

of
 le

ve
l d

iff
er

en
ce

 (d
B

)



18

Sound level difference is a function of 
temperature profile…
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…and wind profile
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Implications for Noise Impact 
and Noise Abatement 
Conclusions
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Sites
• Two neighborhoods

– Site #1: Medium density
– Site #2: High density

• TNM modeling
• Spreadsheet tool 

– Applies adjustments based 
on measured data

• Seven conditions 
– No strong downwind data

– Assesses impacts 
– Evaluates feasibility and 

reasonableness
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Implications for Noise Impacts (Site #2)
• Upwind and lapse reduce sound levels at 

impacted residences by 2-3 dB reducing the 
number of impacts by 6 to 8.

• Downwind and inversion increase sound 
levels for some 3rd and 4th row residences 
increasing the number of impacts by 10.
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Implications for Noise Barrier Evaluation (Site #2)

Change in 
Benefited 

Residences

Design philosophy
• 7 dB for impacted 

first-row 
residences 

Results
• upwind and 

lapse reduce 
ILs and 
benefits

• downwind 
and inversion 
increase ILs 
and benefits

Change in 
Insertion 

Loss
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Implications for Noise Barrier Evaluation (Site #2)
– Feasibility 

• met under all conditions

– Noise Reduction Design Goal
• 7 dB for 50% of first-row benefited

– Met for downwind and inversion 
» ILs increased for first-row residences

– Not met for upwind and lapse
» First-row residences receive than 5 dB (upwind and weak lapse)
» First-row residences receive than 7 dB (strong lapse)
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Implications for Noise Barrier Evaluation (Site #2)
• Cost Effectiveness

– 1,400 sf per benefited residence
– Downwind and weak inversion increased benefits and reduced the APBR



Public Outreach Tools
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Public Outreach Materials - Brochure
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Public Outreach Materials - Brochure
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Public Outreach Materials – Interactive Tool



www.rsginc.com

Contacts
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