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What it sounds like from over here:
Perspectives on cross Atlantic listening interests



My interests

Further develop the use of underwater
sound information as a tool for natural
resource management

• Improve our ability to detect changes in the status of
vocally-active species and their habitats due to
changing climate and other human influences

• Support the design and monitor the effectiveness of
approaches to reduce human impacts on marine life

• Transition data to decision support for engineers and
policy makers

• Evaluate and improve marine protected area
effectiveness



The US National Oceanic and Atmospheric Administration
(NOAA) is the lead federal agency responsible for reducing
or eliminating impacts (including noise) on marine species in
US waters

• Marine Mammal Protection Act
• 95% permitting authority used to address acoustic impacts
• Marine Mammal Health and Stranding Response Program

• Endangered Species Act
• Federal agency consultations, Critical Habitat

• National Marine Sanctuaries Act
• Federal agency consultations

• Magnuson-Stevens Fisheries Conservation and Management Act
• Federal agency consultations, Essential Fish Habitat

• National Environmental Policy Act
• Environmental Impact Assessment (NOAA research & other federal

agency actions)

Where I work



1. MANAGEMENT: NOAA’s actions are integrated across
the agency & minimizing the acute, chronic & cumulative
effects of noise on marine species and their habitat

2. SCIENCE: NOAA & federal partners are filling common
knowledge gaps & building understanding of noise
impacts over ecologically-relevant scales

3. DECISION SUPPORT TOOLS: NOAA is developing publically
available tools for assessment, planning & mitigation of noise-making
activities over ecologically-relevant scales

4. OUTREACH: NOAA is educating the public on noise impacts,
engaging with stakeholders & coordinating with related efforts
internationally

NOAA’s Ocean Noise Strategy

oceannoise.noaa.gov



NOAA Roadmap

• Summarizes status of science and
management of noise impacts on protected
marine taxa.

• Aligns NOAA’s capacities and authorities to
enhance effectiveness and consistency in
the agency’s actions and communication
with stakeholders.

• Explains basis for broadening the agency’s
approach to noise management to better
protect acoustic habitat and mitigate
chronic and cumulative impacts.

• Recommends specific approaches and
actions for addressing priority management
and science needs.

NOAA’s Ocean Noise Strategy Roadmap

Guiding a decade (2016-2026) of NOAA
ocean noise-related, science, management,
decision-support and engagement

oceannoise.noaa.gov



Diversify and increase management capacity

NOAA’s Ocean Noise Strategy Progress

Growth in scientific basis for decision-making
2016 2021 2026

oceannoise.noaa.gov



1. Sustain and grow baseline sound monitoring and public access to resulting data
• Institutionalized sources of support
• Standardization in measurement and modeling techniques

Priorities for 2021-2026

2. Advance analysis, integration and interpretation methods to answer applied questions, e.g.;
• How many human users are there in/affecting my protected area, and how are they contributing to background noise levels?

• What we have: Levels for deeper waters and transiting large vessels
• What we need: More composite metrics (detections, other tracking) for shallower more diverse human use area

• How are marine animals responding to changing climate?
• What we have: Detections for a few things and a few scales (singing whales, calling fish)
• What we need: More holistic metrics for community shifts

• How is the damaged/degraded reef responding to restoration efforts?
• What we have: Rates for a few things and a few scales (snapping shrimp, parrotfish)
• What we need: More holistic metrics for community shifts

3. Increase capacity to evaluate and predict the consequences of chronic and accumulated noise exposure for
marine species and ecosystems
• Integrate with cumulative impacts across stressors

4. Sustain and grow national and international capacity to advance quieting and other impact mitigation approaches
• Support proactive partnerships with industries
• Support development of new regulatory mechanisms



Listening to detect change: baselines

Noise
Reference
Station
Network

Low frequency, long-term passive acoustic monitoring
• 12 sites in all EEZ regions
• Ongoing since 2014

Addressing needs:
• Characterization and comparison of soundscapes

broadly across U.S. waters
• Empirical validation of predictive soundscapes
• Assessment of long-term trends and changes in

soundscapes Haver et al., Submitted 2021

Haver et al., Marine Policy 2018

pmel.noaa.gov/acoustics/noaanps-ocean-noise-reference-station-network



Listening to detect change: baselines

Broadband mainly shallow-water monitoring
• 30 sites in 7 sanctuaries & 1 marine monument

• Listening gliders in 3 sites
• 2018-2022, continuation in discussion
• Sound propagation modeling (effective listening

range)

Addressing needs:
• Standardized data collection and analysis
• Developing indicators to support condition

reporting (status & trends, resources &
stressors)

• Building public access and understanding

https://sanctuaries.noaa.gov/science/monitoring/
sound/



Listening to detect change: COVID

Quantifying 2020 changes in sound levels
• National evaluation: highly variable
• Multi-site evaluation: mid latitude spring humpback

whale feeding habitats (Stellwagen and Monterey Bay
National Marine Sanctuaries)

• Single site analysis: Monterey Bay Aquarium
Research Institute deep water cabled hydrophone

Addressing needs:
• Relating economic and sound-derived measurements
• Quantifying and highlighting the ephemeral nature of

noise pollution
• Exploring implications for marine animalsRyan et al. Frontiers in Marine Science 2021



Listening to detect change: climate

Region

Scotian shelf
GOM/BOF

Nantucket- NY
NJ-VA

NC-FL

Davis et al. 2017. Scientific Reports

Coordinated arrays (multiple partners)
• Northeast Fisheries Science Center

multi-decade baleen whale monitoring
US east coast

• Portal to view acoustic detections

Addressing needs:
• Changes in animal distributions in

response to changing environmental
conditions

• Who can shift (time, space) and
still make a living?

• Who can’t?
• Changes in effectiveness of

mitigation measures

https://apps-nefsc.fisheries.noaa.gov/pacm/#/



Listening to improve predictions
Large-scale soundscape mapping and
use of empirical datasets
• ADEON: Mid-South Atlantic

• Completed: ship & wind modeling
• Arctic Council

• Onoing: ship, wind and excess
noise modeling

• NRDA: Gulf of Mexico
• Coming soon: ship, seismic &

wind modeling

Addressing needs:
• Providing input values for modeling
• Ground-truthing model output
• Advancing cross-project

standardization dialog and
documentation

• Advancing web-based access to
mapping products

• Advancing interpretive statistics and
visualization summaries for decision
support

• Mitigation evaluation



Making well documented acoustic data available

https://www.ngdc.noaa.gov/mgg/pad/
Data Access & Metadata
• NOAA National Centers for Environmental Information

• Raw data & data products
• Google Cloud download
• ISO metadata & citation

Addressing Needs:
• Advancing partnerships and opportunities for new methodological

approaches
• Opportunities for larger-scale and longer-term questions to be

addressed
• Satisfying US mandate for public access to federally-funded

scientific information



Making acoustic information explorable
Web Portal for Sound Data
• SanctSound portal under

development @ioos.us
• Levels, detections,

propagation modeling,
ancillary data, sound clips

• Single site and
comparison ability

Addressing Needs:
• Advancing integration of

sound-derived ocean
observations within
variables

• Advancing development of
new methodologies for
extracting environmental
signals of interest

• Satisfying US mandate for
public access to federally-
funded scientific
information



Making acoustic data understandable

https://sanctuaries.noaa.gov/science/monitoring/sound/

Public audience materials
• SanctSound web stories

highlighting applications
• SanctSound landing

pages @ioos.us
• Curated information

that can be explored
interactively

• Tutorials explaining
data visualizations

Addressing Needs:
• Building public

understanding and
appreciation for
underwater sound and
marine conservation

• Providing materials for
education

• Highlighting how listening
supports decisions



1. Sustain and grow baseline sound monitoring and public access to resulting data
• Institutionalized sources of support
• Standardization in measurement and modeling techniques

2. Advance analysis, integration and interpretation methods to answer applied questions, e.g.;
• How many human users are there in/affecting my protected area, and how are they contributing to background noise levels?

• What we have: Levels for deeper waters and transiting large vessels
• What we need: More composite metrics (detections, other tracking) for shallower more diverse human use area

• How are marine animals responding to changing climate?
• What we have: Detections for a few things and a few scales (singing whales, calling fish)
• What we need: More holistic metrics for community shifts

• How is the damaged/degraded reef responding to restoration efforts?
• What we have: Rates for a few things and a few scales (snapping shrimp, parrotfish)
• What we need: More holistic metrics for community shifts

3. Increase capacity to evaluate and predict the consequences of chronic and accumulated noise exposure for marine
species and ecosystems
• Integrate with cumulative impacts across stressors

4. Sustain and grow national and international capacity to advance quieting and other impact mitigation approaches
• Support proactive partnerships with industries
• Support development of new regulatory mechanisms

Priorities for 2021-2026

Opportunities for more
cross Atlantic collaboration?



● UN Ocean Decade submission: Ocean Decade Research Programme on the Maritime Acoustic Environment

● US federal Interagency Ocean Sound & Marine Life Working Group

● UN International Maritime Organization: CA led, US & AU co-sponsored proposal to work further on quieting
commercial vessels

● Canadian underwater radiated noise from shipping target setting group

● Global Ocean Observing System: Essential Ocean Variable implementation for sound

● ICES Working Group on Shipping Impacts in the Marine Environment: Holistic risk assessment, including noise

● Arctic Council’s Protection for the Arctic Marine Environment: US-CA-WWF continuing work

● International Organization for Standardization: working groups and other forums for advancing comparable
soundscape modeling and measurement metrics

● Galway Statement on Atlantic Ocean Cooperation (CA, US, EU)

● JPI Oceans Joint Action: Italy and Germany led proposal, seismic mitigation focus

● International Meetings: panels/working groups convened at Oceanoise, Effects of Noise on Aquatic Life, Ocean
Observations, etc.

● Others?

Frameworks to support collaboration



Thank you!
Happy to answer questions

Feel free to contact me:
Leila.hatch@noaa.gov


