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Marine dune ecosystems
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Marine dune ecosystems
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Objectives in the MODULLES project
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• Identify the modelled variables that are useful for understanding dune ecology
• Organize a workshop on dunes sensitivity in the context of offshore wind farm development
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• Find the modelled variables that are useful for understanding dune ecology
• Organize a workshop on dunes sensitivity in the context of offshore wind farm development



Results gained for the project
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Questions that need to be addressed:
• Natural dynamics
• Effects of cable heating in sediments 
• Relationship “dune - redistribution of sediments” due to OWF
• Regeneration of marine dunes (shape, size) 
• Cumulative impacts that occur in marine dunes
• Effects at large scale (North Sea scale) of OWF development on: 

o changes in primary production and ultimately the food webs
o changes in marine dune habitat 

Ecosystem effects of large upscaling of offshore wind on the North Sea - 
Synthesis report. 11203731-004-ZKS-0010, 22 April 2021
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Questions that need to be addressed:
• Natural dynamics
• Effects of cable heating in sediments 
• Relationship “dune - redistribution of sediments” due to OWF
• Regeneration of marine dunes (shape, size) 
• Cumulative impacts that occur in marine dunes
• Effects at large scale (North Sea scale) of OWF development on: 

o changes in primary production and ultimately the food webs
o changes in marine dune habitat 

→ What is the significance of the impacts in time and space?
→ What is the likelihood of permanent changes?

Ecosystem effects of large upscaling of offshore wind on the North Sea - 
Synthesis report. 11203731-004-ZKS-0010, 22 April 2021
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Methods foreseen:
• Link geology, hydrodynamics, geomorphology, industry, biochemistry and ecology from the beginning of a project
• Common thinking of spatial and temporal resolution of a multidisciplinary study
• Need to complement physical data with numerical models and the variables they measure, & vice versa
• Study the feedbacks between marine dunes and benthic organisms (e.g. Damveld J. H. et al. 2019)
• Combining the studies outcomes at a large scale to understand the impacts of offshore wind farms

Observation @ different scales Modelling @ different scales
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Data from EMODnet Bathymetry Consortium (2020)

Thank you for your attention

Zoe   



Appendix
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Fabulina fabula

Tellimya ferruginosa

Macomangulus tenuis

Diogenes pugilator

Echiichthys vipera

Pleuronectes platessa

Merlangius merlangus

Ammodytes tobianus

Solea solea

Crangon crangon

Echinocardium cordatum

Deuteramina dublinensis

Miliolinella dilatata

Copepoda

Nematoda              

Zoe   

Scyliorhinus canicula

Ophelia borealisHesionura elongata



Sensitivity = Resilience + Ressitance

WEBINAR MODULLES: Marine dunes sensitivity15

Resistance 
range

Resistance 
range

Resilient ecosystem 
(sustainable 
conditions)

Transition zone 
(tipping point)

Vulnerable 
ecosystem

Undesirable 
regime

Resilience (time needed to get 
back to functional system)


	Diapositive 1 WEBINAR: Marine Dune Dynamics and Offshore Wind Farms
	Diapositive 2 Marine dune ecosystems
	Diapositive 3 Marine dune ecosystems
	Diapositive 4 Marine dune ecosystems
	Diapositive 5 Marine dune ecosystems
	Diapositive 6 Objectives in the MODULLES project
	Diapositive 7 Objectives in the MODULLES project
	Diapositive 8 Objectives in the MODULLES project
	Diapositive 9 Results gained for the project
	Diapositive 10 Results gained for the project
	Diapositive 11 Results gained for the project
	Diapositive 12 Results gained for the project
	Diapositive 13 Thank you for your attention
	Diapositive 14 Appendix
	Diapositive 15 Sensitivity = Resilience + Ressitance

