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The Sound Cooperative (SoundCoop) Project: What we accomplished

The Ocean Sound Observing Network (OSON): Leveraging networked 

MPAs and SoundCoop best practices
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Initiative (PAM SI) to IOOS: How we’re leveraging national 
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All light is absorbed within 200 m of 
the ocean’s surface

Why monitor sound 
in the ocean?

Sound travels 4.3 times faster in 
water than in air.



Types of sounds in the ocean:
abiotic  anthropogenic  biological

Soundscapes 
the symphony of sounds in the 

ocean



The Sound Cooperative (SoundCoop) 
Project

What we accomplished



SoundCoop
Develop a community-focused, national cyberinfrastructure capability for passive acoustic 

monitoring data, technology, and best practices to promote improved, scalable and 

sustainable accessibility and applications for management and science. 

Co-funded by 
NOAA IOOS*, BOEM, 

US Navy LMR and ONR

Endorsed by 
UN Ocean Decade on the 

Marine Acoustic Environment 

* FY21 IOOS DMAC Topic 2



1. Create comparable, standardized sound level metrics using open source software 

for a variety of datasets

2. Develop a standardized file format for metric output

3. Establish workflows to access data from separate cloud repositories

4. Co-visualize sound levels and integrate with environmental data

Develop a community-focused, national cyberinfrastructure capability for passive acoustic 

monitoring data, technology, and best practices to promote improved, scalable and 

sustainable accessibility and applications for management and science. 

Objectives

SoundCoop



The SoundCoop Community



Recording 
systems

10 

● AMAR

● AUH

● AURAL

● DSG

● HARP

● icListen

● MARU

● SEH

● SoundTrap

● SonoVault 

Geographic 
regions

7

● Arctic Ocean

● Central 

California 

Coast

● Fram Strait

● Gulf of Maine

● Mid Atlantic 

● North Sea

● Southeast US 

Estuary 

Year span of 
data

17

● First day 

processed:      

Sep 26, 2006

● Last day 

processed:      

Apr 23, 2023

kHz sample rate

2-256

● Duty cycles 

vary from 2 min 

per hour to 

continuous

Projects

12

● AEON

● AFSC-ALTIMA

● BOEM-Cornell

● ESONS

● FRAM

● JOMOPANS

● MBARI-MARS

● NEFSC

● NRS

● NYSDEC-Cornell

● SanctSound

● SWAL 

SoundCoop Datasets



SoundCoop output

Daily netCDFs

Community 
Standards

Metadata JSON, 
data files

PassivePacker 
output

MANTA output

Daily CSVs, netCDFs, 
pngs and dataset XLS

calibration

calibration
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Standardized file format for sound level metric output

Daily netCDFs
PyPAM output

Community 
Standards

DOI

Data Quality 
Matrix



soundcoop.portal.axds.co/

Visualize sound levels and integrate with environmental data

https://soundcoop.portal.axds.co/
https://soundcoop.portal.axds.co/
https://soundcoop.portal.axds.co/
https://soundcoop.portal.axds.co/


Tools for the Community
Published a suite of Jupyter Notebooks on 
our IOOS-hosted github repository, including 
documentation and guidance for running the 
notebooks

github.com/ioos/soundcoop/

https://github.com/ioos/soundcoop
https://github.com/ioos/soundcoop


Tools for the Community
Published a suite of Jupyter Notebooks on our 
IOOS-hosted github repository, including 
documentation and guidance for running the 
notebooks

Published guidance on formatting, metadata, 
and submitting passive acoustic data to the 
NCEI archive

Published a website on SoundCoop describing 
goals, partners, accomplishments, and best 
practices 

SoundCoop manuscript in prep

www.ncei.noaa.gov/products/passive-acoustic-data

https://www.ncei.noaa.gov/products/passive-acoustic-data#tab-3561
https://www.ncei.noaa.gov/products/passive-acoustic-data#tab-3561


Published guidance on formatting, metadata, and 
submitting passive acoustic data to the NCEI 
archive

Published a website on SoundCoop 
describing goals, partners, accomplishments, 
and best practices 

SoundCoop manuscript in prep

Tools for the Community
Published a suite of Jupyter Notebooks on our 
IOOS-hosted github repository, including 
documentation and guidance for running the 
notebooks

www.ncei.noaa.gov/products/passive-acoustic-data

https://www.ncei.noaa.gov/products/passive-acoustic-data#tab-6801
https://www.ncei.noaa.gov/products/passive-acoustic-data#tab-6801


Tools for the Community
Published a suite of Jupyter Notebooks on our 
IOOS-hosted github repository, including 
documentation and guidance for running the 
notebooks

Published guidance on formatting, metadata, and 
submitting passive acoustic data to the NCEI 
archive

Published a website on SoundCoop describing 
goals, partners, accomplishments, and best 
practices 

SoundCoop manuscript in prep



       HPC

Metadata 
Data 

Products

Metadata 
Data 

Products

Metadata 
Data 

Products

Common 
Software Stack

Discovery 
Visualization

Analysis

Standard 
Derived
Products

&
Metadata

Standard
Raw

Level 0 
Audio 
Files

PAM
Repository 

#1

PAM
Repository 

#2

PAM
Repository 

#3

Acoustic  and Environmental 
Data Integration and Visualization

New Modes of Data Access, Data Fusion
 and Data Analysis for Acoustic Information

Post-processing of 
derived products 

for fast & 
interactive 

visualizations

Putting the Pieces Together



SoundCoop End Products

Data Comparable 1-min hybrid millidecade spectra in netCDF standard 

Access Interactive portal to visualize acoustic data with env data 

Software Community-ready versions of Manta and PyPAM 

Knowledge Best practices guidance, tutorials and notebooks



The Ocean Sound Observation Network:
Leveraging networked MPAs and SoundCoop best practices



-

Opportunities for coordination: national marine sanctuaries



Bottom-mounted 
recorders

Acoustic tags

Telemetry tags

Moored buoys

Gliders

Towed
arrays

Drop
hydrophones

Drifting 
buoys

Acoustic
receivers

Courtesy of:
NOAA NMFS 
Northeast Fisheries 
Science Center

Many ways to record sound 
& track animals and vessels



SanctSound and site, region, national

West Coast 
Region

Pacific Island Region

Eastern Region
Chumash 
Heritage

Flower 
Garden Banks
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SanctSound and site, region, national

West Coast 
Region

Pacific Island Region

Eastern Region
Chumash 
Heritage

Flower 
Garden Banks



PAM Supporting Management

(Palumbi et al. 2019)

(Zobell et al. in prep)

©Marine Mammal Center

(Haver et al. 2021)

Condition Reporting; Assessments

Climate Change; Biodiversity

Consultations & EIAs

Manage Human Uses

(Findley et al. 2023)

Inform Policy Actions

Measure & Model Impacts



West Coast 
Ocean Sound 
Observation 
Network

Longevity

Coordinated

Standardized

Centralized

Accessible

Supports Mandates



NCEI



-

Opportunities for coordination: national marine sanctuaries

SanctSound, Noise Reference Station (NRS), and OSON data 
makes up the majority of the archive as of March 2025.



Audio data and products 
archived at NCEI; 

SanctSound’s data products 
also available via ERDDAP

NCEI Passive 
Acoustic Data Archive

Focus on Dissemination of Data & Products:
Continuum to Match Target Audience

Level of Interpretation

Level of Technical expertise

Sanctuary Ecosystem 
Tracking Tool

Data exploration & 
comparison platforms

Site-specific tracking information 
pulled from periodically updating 

reports

Provides access to all 
periodically updating reports; 
compare certain indicators 

across system

Sanctuary Soundscape 
Inventory Reports

NOAA (OOS/Fisheries)
dashboards/portals

Sound 
report 

OCNMS

J. Brown, Sanctuary Watch



Expanding the NOAA Fisheries Passive Acoustic 
Monitoring Strategic Initiative (PAM SI) to IOOS

How we’re leveraging national collaborations



The PAM data deluge

- Steep increase of PAM data collection in 
the Northeast US

- Data collection from:
- NOAA
- States
- Industry
- Academia

- Need for: 
- Standardized data processing
- Computation capabilities
- Public data archival (often a requirement)
- Unified data integration and visualization

Current and planned PAM locations



The PAM data deluge

- Steep increase of PAM data collection in 
the Northeast US

- Data collection from
- NOAA
- States
- Industry

- Need for 
- Standardization of data processing
- Computation capabilities
- Public data archival
- Unified data visualization

Current and planned PAM locationsCurrent and planned PAM locations

Computing resources Specialized staff



-

PAM Strategic Initiative at National Marine Fisheries Service



Integrating sound into the Northeast Ocean Observing System

NERACOOS:

- Non-profit organization
- One of the eleven IOOS regional 

associations (RAs)
- Coordinates regional observing systems
- Operates various observational platforms
- Public/private partnerships with institutions 

across academia, industry, and 
government sectors.



Essential Ocean Variables (EOV)

EOVs measured by NERACOOS



A PAM cyberinfrastructure accessible outside of NOAA



A PAM cyberinfrastructure accessible outside of NOAA



A PAM cyberinfrastructure accessible outside of NOAA

Useable Data

Useable Data

Compromised Data

Unusable Data



A PAM cyberinfrastructure accessible outside of NOAA

PassivePacker

PACE



A PAM cyberinfrastructure accessible outside of NOAA



A PAM cyberinfrastructure accessible outside of NOAA



A PAM cyberinfrastructure accessible outside of NOAA



A PAM cyberinfrastructure accessible outside of NOAA

PAMscapes LFDCS,…



A PAM cyberinfrastructure accessible outside of NOAA



A PAM cyberinfrastructure accessible outside of NOAA



A cyberinfrastructure accessible to other IOOS RAs

-IOOS Regional Associations



Conclusions & Discussion

The Sound Cooperative (SoundCoop) Project: Community-informed 
foundational best practices and open source workflows built to create, 
visualize, and disseminate standardized sound level products for comparative 
analyses Carrie.Wall@noaa.gov 

The Ocean Sound Observing Network (OSON): We have built it (networked 
data collection infrastructure), and partners are here – opportunities now to 
solidify a national OSON using SoundCoop foundation, and software, tools & 
coordination PAM SI is building Lindsey.Peavey@noaa.gov

Expanding the NOAA Fisheries Passive Acoustic Monitoring Strategic 
Initiative (PAM SI) to IOOS: Implementation of cyberinfrastructure, tools and 
standard data processing from these previous efforts for applications beyond 
NOAA. Xavier.Mouy@whoi.edu 

mailto:Carrie.Wall@noaa.gov
mailto:Lindsey.Peavey@noaa.gov
mailto:xavier.mouy@whoi.edu

