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Topics for this session

• What do we mean when we talk about an 

ecosystem? About biodiversity?

• What do we know, and what do we NOT know, 

about ecological impacts of offshore wind?

• What are the methods used for studying and 

monitoring these impacts?
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Ecosystem: 

interconnected system of 

living and nonliving 

things, and the dynamic 

relationships among 

them.
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Norwegian Institute for Marine Research
Isaksson et al. 2023 ICES Journal of Marine Science
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NASA Earth Observatory 2019
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IPCC 2019 | Monterey Bay Aquarium
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Mazor et al. 2018 Nature Ecology & Evolution



What ecological impacts do you associate 

with offshore wind?



Seas At Risk



What types of pressures have been studied?

Galparsoro et al. 2022 npj Ocean Sustainability



→ Biological disturbance (62% of identified pressures)

• Mortality 

• Avoidance or attraction

• Behavioral change

• Change in interactions + predation pressure

• Spatial or temporal mismatch



→ Sound (18% of identified pressures)

• Avoidance and behavioral response

• Communication interference

• Recruitment response: e.g., in invertebrates

• Stress response: e.g., in copepods



→ Physical, hydrological, energy disturbance
(17% of identified pressures)

• Alteration of physical seabed environment
• Impacts on species composition

• Alteration of local topography, affecting tidal 

mixing and internal waves
• Impacts on distribution of primary productivity

• Alteration of sediment scouring patterns, 

affecting turbidity 
• Impacts on primary productivity & carbon storage
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What is still unknown?

• Study contexts are not representative

• How do effects accumulate across space?

• How do effects accumulate over time?

• How to predict indirect and nonlinear effects?

• What are acceptable threshold values?



What is still unknown?

• Study contexts are not representative

• How do effects accumulate across space?

• How do effects accumulate over time?

• How to predict indirect and nonlinear effects?

• What are acceptable threshold values?

• Where are there opportunities for win-wins?
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How do we study ecosystems and biodiversity?

Research:
- Often hypothesis driven

- Investigates mechanisms

Monitoring:
- Consistent data collection over time

- Investigates trends



How do we study ecosystems and biodiversity?

Research:
- Often hypothesis driven

- Investigates mechanisms

Monitoring:
- Consistent data collection over time

- Investigates trends

Observation:
- Data collection, often use-agnostic



US Department of Energy
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How do we use the collected data?

→ Larger scale experimentation, modeling, synthesis

• Requires data to be shared and interoperable!

• (FAIR = Findable, Accessible, Interoperable, Reusable)

• Requires coordination among many actors



How do we use the collected data?

→ Larger scale experimentation, modeling, synthesis

Advancing 

eDNA/eRNA

methods

Studying 

phytoplankton 

across scales 

using in situ 

sampling, AUVs, 

drones, and 

hyperspectral 

analysis of 

satellite imagery 
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How do we use the collected data?

→ Larger scale experimentation, modeling, synthesis

Offshore Wind Farm Environmental Evidence Database

https://ories.pml.space/

https://ories.pml.space/


How do we use the collected data?

→ Adaptive management of wind infrastructure

Nature Scot



How do we use the collected data?

→ Adaptive management of wind infrastructure



Some key questions to think about…

→ Where are the win-wins?

• Potential role as protected areas from fishing

• Reef effect (for which species, under what conditions?)

• Potential role in low-trophic aquaculture

→ Are there opportunities yet to be explored?

• Can wind infrastructure be combined with biodiversity 

monitoring tech to contribute to broader monitoring 

objectives?



Some key questions to think about…

Pardo et al. 2023

ICES Journal of Marine Science



Some key questions to think about…

→ How do we include the public in this issue?



Some key questions to think about…

→ How do we include the public in this issue?

→ What does the offshore wind community know 

that biodiversity researchers should know too?
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