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Non-invasive monitoring of benthic communities

in offshore wind parks:
Rethinking Benthic Monitoring
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Why Rethink Benthic Monitoring?

EU Marine Strategy Framework Directive (MSFD) aims at achieving Good
Environmental Status (GES)

Monitoring mandatory for descriptors D1-D11

Traditional Monitoring in MPAs and Offshore Wind Parks increasingly restricted
MSFD still requires robust, comparable biodiversity information

Monitoring must support reporting, trend detection, and decision-making
Urgent need for non- or minimally invasive monitoring (NIM) approaches

Need to preserve long-term monitoring comparability

Non-invasive methods offer solutions — but not without trade-offs
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Key Monitoring Questions?

* Which methods are reliable for MSFD reporting?

* What information is needed in Offshore Wind Park monitoring?
* What information is lost without extractive sampling?

Method Overview - Sk
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Multi-year experience with non-invasive methods
to investigate:

* Epifauna & demersal fish communities

. ) Sylt Outer Reef
> Focus on reef structures & cryptic species

» Complementary to existing methods

Amrum Bank

BRUVS
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Diver transects
. Borkum Reef
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Autonomous Reef Mon
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Method for the monitoring of benthic hard-bottom communities

¢ Standardized 3D structures to mimic habitats

* Assess cryptic reef communities

> Method optimized for North Sea conditions
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1) Station selection & deployment 2) Sonar rediscovery  3) Recovery SEREEREES
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® Deployment of a ARMS lander
o
* 2 —r by G, Breyer; Senckenbergam Mear-
4) ARMS 5) Photos for analysis 7) Preservation & 8) Metabarcoding
disassembling sample preparation

CO1-Amplicon
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Diver Operated Video (DOV)

Stereo video transects to investigate epibenthic & cryptic communities on reefs
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* community composition
* biomass »43 transects in total
»71 different taxa

12x BRG 31x SAR

DOVs — Conclusion & Outloo
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Outcomes

v"Valid method to assess epibenthic & cryptic communities
in reefs

v Diversity, abundance, length / biomass

v"Weather-, wave-, tide-, & depth dependent

Outlook

»Most suitable for monitoring of fixed complex
reef structures and vertical reef walls that video
sledges can not monitor

->Windparks
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Monitoring of fish and invertebrate

communities
e 376 deployments on 22 cruises Vear-round exclusion of all mobile bottom-contacting gears

B4 Vear-round exclusion of any kind of fisheries
Year-round exclusion of mebile bottem-contacting gears with the exception of shrimp fisheries
["] Limitation of fishing effort with gillnets and entangling nets to the average effort of the last 6 years
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First Seen Relative abundance - MaxN Length & é{omasszu BURG
Annotation of the first Max. number of individuals of a Photogrammetric; factor based

encounter of a species

biomass calculation

species in a single frame

More than 97 taxa encountered Up to 580 individuals per frame Majority of fish below maturity

% REL. ABUNDANCE Atherina

nrethr
l:mnnda limanda

Paaums hemhvvdu;

’ Pleumne(hdie
Mnemi apx s leidyi

g ‘ Bill et al.

Trachurus
nammm




07.05.2026

BRUVS — Outcomes cARL
- universitit
Conclusion
v'Suitable method for Offshore Windpark
monitoring of epibenthic and pelagic

macrofauna

v Diversity, abundances, lengths,
biomass

v"Complementary methods

Alpha Ventus: Current status, decom —
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the future of marine habitats

OUTLOOK:
A unique opportunity: Alpha Ventus as a living lab to study ecological changes

Decommissioning is scheduled to begin in 2029.
Goal: Complete removal of structures and restoration of the site.

Challenges

- Ecology: Protecting the marine environment.

- Economic Viability: Managing costs and efficiency.

- Regulation: Adhering to legal frameworks and safety standards.

Project Objective

To establish a scientific basis for decision-making regarding:

- Decommissioning strategies

- Potential subsequent uses, renaturation, or repurposing of the site.
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Dismantling options (as experimental treatments)
a) Complete dismantling Removal of all structures (including
foundations and cables)
b) Complete dismantling (scour protection remains)
-> Preservation of hard substrate
c) Partial dismantling (foundations & scour protection remain)
-> Preservation of hard substrate (+artificial reef)

Post-use options (from an ecological perspective)
- Renaturation (restoration of natural functions)
- Protected areas (exclusion of fishing/shipping)
- Research areas (long-term monitoring)
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