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Objectives : 
• To improve and consolidate the integration of environmental aspects into the management of activities by 

the different stakeholders
• To centralise and summarise the state of knowledge on the potential effects of activities on marine 

ecosystems
• To target knowledge gaps

Miquerol L., Bultel E., Michel S., Coz R., La Rivière M., Sauboua P., 2023. Référentiel pour la préservation de
l’environnement marin dans les projets d’éoliennes en mer. TOME 2. Interactions entre les projets d’éoliennes
en mer et le milieu marin – avec focus sur les habitats benthiques de métropole et les espèces Natura
2000. Office français de la biodiversité. 896 pp.
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Development of offshore wind farms in Europe 
and France

Institutional and legal framework of offshore 
wind farms regarding environmental issues

Taking better account of environmental issues

Objectives : 
• To improve and consolidate the integration of environmental aspects into the management of activities by 

the different stakeholders
• To centralise and summarise the state of knowledge on the potential effects of activities on marine 

ecosystems. 
• To target knowledge gaps

Volume 1 – National and European
framework for offshore wind farms
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Analysis of potential impacts on the marine 
ecosystem

Illustration of management measures to avoid and 
reduce pressures generated by offshore wind farms

Volume 2 – Interaction of offshore wind farms 
with the marine environment

Objectives : 
• To improve and consolidate the integration of environmental aspects into the management of activities by 

the different stakeholders
• To centralise and summarise the state of knowledge on the potential effects of activities on marine 

ecosystems. 
• To target knowledge gaps

Volume 1 – National and European
framework for offshore wind farms

Development of offshore wind farms in Europe 
and France

Institutional and legal framework of offshore 
wind farms regarding environmental issues
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Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from
Habitat directive, affected by offshore wind farms
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Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from
Habitat directive, concerned by offshore wind farms

B Description of potential pressures generated by the activity
• Characterization of the pressures generated by offshore wind farms (OWF)

by technology, project phase and structural compartment 

• List of physical, chemical and biological pressures based on a national typology 
(La Rivière et al., 2015 ; in prep.) → correspondence table to the Marine 
Strategy Framework Directive (MSFD)

• 23 pressures induced by OWF
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Description of marine benthic habitats from metropolitan France and species
from Habitat directive, concerned by offshore wind farms

B Description of potential pressures generated by the activity
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Volume 2 – Interaction of offshore wind farms with the marine environment

Description of marine benthic habitats from metropolitan France and species from Habitat
directive, concerned by offshore wind farms

• Characterization of the pressures generated by offshore wind farms
by technology, project phase and structural compartment 

• List of physical, chemical and biological pressures based on a national typology (La Rivière 
et al., 2015 ; in prep.) → correspondence table to the Marine Strategy Framework 
Directive (MSFD)

• Characterization of the pressure level generated by the activity
Based on JNCC work and experts workgroup to OFB ; 
Assessment of the links between activities and pressures

Cumulative effects are not considered in this study

Habitats and species affected by the activity

Description of potential pressures generated by the activityB

A
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Moderate magnitudeHigh magnitude

Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from Habitat
directive, concerned by offshore wind farms

Description of potential pressures generated by the activityB

A
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Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from Habitat
directive, concerned by offshore wind farms

Description of potential pressures generated by the activity

Assessment of potential impacts of the activity on marine ecosystems

Technologicals and activity description ; description of the pressures generated by the
activity ; Assessment of the magnitude level generated by the pressures

C

B

A
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Risk analysis - Methodology

Methodological approach (La Rivière et al., 2015)
• Method used is similar to that used to assess the risk of professional fishing activities affecting the conservation of Natura 

2000 sites(AFB et al. 2019).

1 Define the potential pressures generated by the activity and assess their magnitude 
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Risk analysis - Methodology

Define the sensitivity of habitat to the pressure under consideration 2

Habitat or population sensitivity – Resistance x Resilience (La Rivière et al., 2015) 

→ Methodological and assessment reports of the sensitivity of benthic habitats in metropolitan France (La Rivière et 
al., 2015,2016,2023 ; Miquerol et al., in prep)

Methodological approach (La Rivière et al., 2015)
• Method used is similar to that used to assess the risk of professional fishing activities affecting the conservation of Natura 

2000 sites(AFB et al. 2019).

1 Define the potential pressures generated by the activity and assess their magnitude 
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Define potential exposure - is the activity generating the pressure in question carried out on the habitat? 

Define the sensitivity of marine habitats to the pressures under consideration 2

Methodological approach (La Rivière et al., 2015)
• Method used is similar to that used to assess the risk of professional fishing activities affecting the conservation of Natura 

2000 sites(AFB et al. 2019).

1 Define the potential pressures generated by the activity and assess their magnitude 
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Define potential exposure - is the activity generating the pressure in question carried out on the habitat? 

Define the sensitivity of marine habitats to the pressures under consideration 2

Methodological approach (La Rivière et al., 2015)
• Method used is similar to that used to assess the risk of professional fishing activities affecting the conservation of Natura 

2000 sites(AFB et al. 2019).

1 Define the potential pressures generated by the activity and assess their magnitude 

4 Environmental impact assessment (= Vulnerability) 
Environmental impact is the combination of the probability of exposure of a habitat or population to a pressure and 
its sensitivity to that pressure.
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Risk analysis - Methodology

Marine activity

©RTE

Burial of submarine cables to 
electrical connect offshore 
wind turbines

Pressions 
Turbidity

Magnitude assesment of 
pressures (3 levels)

High 

Habitat
B1-1 Rocks or boulders of 

the lower infralittoral fringe

© B.Guichard - OFB

Sensitivity
(4 levels)
Moderate

The habitat is not 
sensitive to the 

pressure

No

Yes

Exposure
Is the activity generating the pressure in 

question carried out on the habitat?

Yes

Environmental risk = Vulnerability
The habitat is vulnerable to the 

pressure. There is a risk of impact 
on this habitat

No

The habitat is not 
vulnerable to the pressure 

Pressure amplitude
High Moderate Low NA ND

Se
n

si
ti

vi
ty

Very high High High Moderate NA ND

High High High Moderate NA ND

Moderate High Moderate Low NA ND

Low Moderate Low Low NA ND

Very low Moderate Low Low NA ND

Variable Variable Variable Variable NA ND
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Risk of interaction - Methodology 

Schématisation de la relation entre sensibilité, exposition et risques d’impact (= vulnérabilité) 
(d'après La Rivière et al. 2015)

Impact risk assessment methodology not 
applicable for species 
→ Risk of interaction 

Sensitivity of species to pressures
→ Lack of knowledge

Exposure of species to pressure
▪ Difficult to assess for mobile species
▪ Partially known
▪ Need to acquire knowledge about the distribution of species 

at sea



Technical reports on offshore wind farms
Risk of interaction - Methodology 

In the absence of work proposing an assessment of sensitivity, the risk considered is described as an interaction risk in 
order to differentiate it from the impact risk. It is based on a direct assessment of the risk of interaction between the 
species and the pressure.

Interaction risk

Expert whorkgroups
literature review

Species Pressures

It should be noted that no quantification of effects is included in this assessment. Only the risk of an organism

interacting with the pressure is considered, without taking into account the effect that the pressure might have.

Known risk of interaction: consensus between experts and existing 
data on the interaction between the pressure and the species.

Possible risk of interaction: lack of data but scientific consensus 
on the existence of a risk of interaction 

Lack of consensus or no data

Not concerned

Four levels
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Volume 2 – Interaction of offshore wind farms with the marine environment

Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from Habitat
directive, concerned by offshore wind farms

Description of potential pressures generated by the activity

Assessment of potential impacts of the activity on marine ecosystems

Technologicals and activity description ; description of the pressures generated by the
activity ; Assessment of the magnitude level generated by the pressures

C

B

A

State of knowledge on the distribution of marine habitats and species to caracterize
their exposure to the activity ; Assessment of the potential impact of the activity on
marine habitats ; Summary of knowledge on the potential effects of the activity on the
species.

D Management measures (Avoid-Reduce-Compensate)

Definition and application of mitigation measures in France in the case of OFW ; 
Illustration of management measures to avoid and reduce pressures
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Environmental measures Avoid-Reduce-Compensate
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Habitats and species data sheets
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Technical reports 
Taking better account of environmental issues

Resources documents for : 
• Appropriate assessment
• Maritime spatial planning
• Environmental impact assessment
• Environmental authorization

National documents, do not add regulatory framework and do not replace local analysis that are 
mandatory.

Decision-making document for stakeholders, etc.
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Contact : laetitia.miquerol@ofb.gouv.fr
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