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Communication exists in many forms.
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Over large distances in water, most forms of
communication are not practical.

Sound, however, travels exceptionally well underwater.
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HUuman Activities

V= NOAA FISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 6



Understanding Changing y e
Soundscapes i
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Cetaceans & Sound (CetSound)

CetMap: Mapping cetaceans in U.S. waters
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Cetaceans & Sound (CetSound)

SoundMap: Mapping man-made sound in U.S. waters
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JOINT WORKSHOP SPONSORED BY THE IWC, IQOE, US NOAA & ONRG, AND NETHERLANDS TNO & MINISTRY
OF INFRASTRUCTURE AND THE ENVIRONMENT

International Workshop on SR ——

SOUNDSCAPE MODELLING TO INFORM MANAGEMENT OF CETACEANS AND

ANTHROPOGENIC NOISE
I I 15-16 April 2014
o a o u n s c a p e TNO- Gorter Building, Wassenaarseweg 56
Leiden, Netherlands
| |

M Odel I n A rl I 2 0 1 4 OVERVIEW: A two-day workshop was sp d by the International Whaling Commission (IWC), the
, Intemational Quiet Ocean Experiment (IQOE), the U.S. National Oceanic and Atmospheric Administration

(NOAA), Office of Naval Research Global, and the Netherlands Organisation for Applied Scientific Research

(TNO) and the Netherlands Ministry of Infi and the Envi Twenty-six international experts

came her from 11 ies to discuss regional and basin scale underwater sound field mapping

techniques to provide support for decision makers seeking to characterize, monitor, and manage the potential
impacts of chronic or cumulauvn. am.hmpogcmu noise on m:mnc ammls Th-. warishop product is a meeting
report that includs di d 1o sp po i and/or mnr science

advisory groups 1o support the devel and impl ion of soundscap delling and mapping tools

Organized and sponsored by: R -

RATIONALE: Over the past decade, the effects of anthropogenic noise have become a recurring agenda item
for discussion within several international fora focused on the conservation and management of marine biota.

n | ]
o | nte rnatlonal Whal In Initially, pri ly targeted the p ial effects of scute sources of sound that could lead to very near
term (e.g- behavi I ch 5 dings). In recent years, however, there has been a distinet

broadening of the focus of noise impacts to include the much larger scale, and longer term chronic effects of

. . . o o increases in ocean noise and changes in underwater soundscapes. An increasing number of scientific efforts
OI I l I I l ISS I O n_ CI e n I IC (International Quiet Ocean Experiment (IQOE), U.S’s National Oceanic & Atmospheric Administration
CetSound effort) directed art this topic n:l'lml this broader scopc ln September 2011, the IQOE held an open

. science planni ing' where h into dd ion and modelling were identified as one

of the fom key llb:m 1o be contained in the IQOE’s Scxmu: Plan. NOAA has similarly recognized the need for

COI I l | I l Ittee this work through the convening of the Cetaceans and Sound (CetSound) project in which it is duw:bpmg
mapping tools to produce underwater sound-field maps, along with density and distribution maps®. In

addition, to meet the noise-related Good En\'uonmcnml Status ohjen.mcs of lhe Euwropean Marine Strategy

mecwork Directive, sound field modn.lhng and a I portion of the n:mmmuui:d

. g progr for noise assess In this celati ‘,Tm.'w ﬁcld of | ledg b
a V nations will increase ad and such cooperation is actively p d as stated, fo« n.xampl-. . between the US,
. . Canada and the European Union in the Galway Statement on Atlantic Cooperation®. The International Whaling

Commission (IWC) has also exhibited an interest in the more regional effects of noise pollution. During the
meeting of the IWC Scientific Committee in June 2012, the U.S. presented the CetSound project and its

Y preliminary results. The IWC Scientific C ittee strongly ded support for further development and
improvement of these sound and pping tools, and sub ly provided support for a joint
workshop (with IQOE, NOAA, and the Ministries of Infi and the Envi Netherlands) to expand
these 100ls and their global application in order 1o better inform the management and conservation of marine

] ] species, including cetaceans.

* the International Council for

TERMS OF REFERENCE:
. . £ . The general terms of reference for the joint workshop were to:
CI e n Ce Cle n I IC OI I I I I I I ee © Exchange, evaluate, and analyse sound modelling and mapping methodologies at spatial,

t\.nwml and specmal scales relevant to chronic and cumulative noise assessments with a view
0 and their ferability in order to increase the accessibility of these

| ]
O n O Ce a n I C Re S e a rC h xm‘ﬂ\odol(vg:cs to & wider range of researchers, governments, industry, and organizations.
° ldmnfy am! assess information needs, within priority regions, for 1) sound field

at spatial, poral and spectral scales relevant to chronic and cumulative
noise assessments, including human use, and 2) sound noun.\ and propagation mcduun data
that are y to model longe and larg \! i noise ib
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Mapping Distribution and Density of
Sound-producing Human Activities:

Example—Merchant Shipping Density in the North Pacific

\F'_“";"_';x NOZAAFISHERIES VOS (VO|untaI’y ObseI‘VIng Sh|p) Data
courtesy of Carrie Kappel and NCEAS.



Mapping Predicted Noise Levels from
Sound-producing Human Activities:

Example—Merchant Shipping Predicted Noise Levels
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/) NOAA FISHERIES VOS (Voluntary Observing Ship) Data
: courtesy of Carrie Kappel and NCEAS.



Ocean Noise Reference Station Network

NOAA's first across .
agency acoustic
monitoring system ~
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Partners:
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* NOAA Fisheries Science NRS02
Centers | |
* NOAA Fisheries OST §  NRSO3%
 National Marine NRS04
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Conclusions & Future Directions

Underwater sound is efficient for communication. Marine
mammals have evolved to heavily rely on sound.
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Anthropogenic sound also - man has fundamentally
altered -.-..;t.-{ 2 in th tury.

NOAA is developm a ' or
Strategy, aiming to:’
'+ Integrate science anagement actic
Conduct researeh 1o fill cr|t|cal knowledge Qe
* Develop teols to support n0|se assessment P
mitigatio
" Promote public understanding of noise ir
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