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Investigating an unusual noise 
phenomenon with HLA & VLA 
data



Specific interests 
include:

• Effects of ducting in presence 
of internal wave

• Effects of refraction in 
presence of internal wave 
and/or bathymetry of 
shelfbreak front

Shallow Water 2006:
• Funded by Office of Naval Research 
• July-August 2006 on the New Jersey shelfbreak
• Multiple teams of scientists and engineers
• 5+ ships and many institutions represented
• Largest field experiment in WHOI’ s History

SW06



What’ s going on?

SHARK Array

Where is the wave located in regard to the acoustic sources and 
receivers?

 Use environmental data to help solve this
Is there any ducting or refraction of the acoustic signal?

 Use environmental and acoustic data to help solve this

SW06 Acoustic Sources

Research 
Vessel

Propagating Internal Wave

Two SW06 experiments:
• Towed acoustic source from R/V Knorr
• Stationary acoustic sources at R/V 
Sharp



J-15 source tow - R/V 
Knorr 

• Sep 05, 2006

• Parallel to shelf break front

• J-15 at 50 m depth

• Signal: 93 Hz tone

• Source Level: 165 -168 dB

• Collaborators:  Knobles (ARL-
UT); Lynch, Newhall (WHOI)

Approximate location 
of 
shelf break front at
~110 m water depth

R/V Knorr source tow

Shark

R/V Knorr tow track
Internal Wave

Possible refraction of towed J-15 off of 
Internal Wave and/or Shelf Break?
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Knorr track

Range (km) 25         30           35          40        45        50

• Increase in sound level 30-40 km as predicted
• 20 dB increase in signal result of unexplained noise phenomena…

• Boat Noise?
• Passing Internal Wave?
• Combination of both?

R/V Knorr source tow
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R/V Knorr source tow



Modeling 
results

Front

Internal wave packet

WHOI HLA/VLA
(Shark)

2 modes

Ship track

R/V Knorr source tow



R/V Knorr source tow



R/V Knorr source tow

Signal becomes 
buried by boat 
noise…
Possible that boat noise 
is being amplified by 
passing internal wave 
and/or shelf break front 

Beamform20060905T052208.avi


R/V Sharp datasets

Can use similar methods to help 
examine Internal Wave Events 

experienced aboard the R/V 
Sharp



Lots of data to tackle…



Tentative webpage 
structure

Webpage is a tool developed 
for easy access to (viewing of) 
large amounts of data
• We will soon incorporate 
research from University of 
Delaware and Georgia Tech
• Easy to modify, add to, or 
change by using Excel as the 
web creation tool
•Any comments or suggestions 
are welcome

http://www.egr.uri.edu/~dossetg


Reasons for this 
approach…

This method allows us to easily ‘ pick out’  interesting 
phenomena

• Allows us to prioritize data analysis and modeling efforts
• Allows us to share and collaborate between colleagues
• Allows us to archive work already done



Location

Example Data –  Event 44

Radar
ADCP

SHARK
Acoustic

Some analyzed and catalogued data types:



Over time –  Event 44

Compiled 
environmental data is 
useful for visualizing 
the event –  and for 
acoustic modeling
 
•Radar data determines the 
orientation of the wave front
• R/V Sharp ADCP shows internal 
wave structure
• SHARK soundspeed shows 
internal wave front arrives at 
SHARK array one hour prior to 
location of R/V Sharp



What’ s next?



Thank you


