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What is „Multi-Use“?
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offshore wind & shellfish aquaculture

offshore wind & wave

tourism & fishing

hydrogen & offshore wind

oil & gas & hydrogen

offshore wind & seaweed aquaculture

offshore wind & MPA

tourism & wave energy & desalination 

aquaculture & environmental monitoring 

offshore wind & MPA

oil & gas & fish aquaculture

offshore wind & floating shipping terminal

tourism & MPA

offshore wind & desalination

tourism & underwater cultural heritage 

offshore wind & fish aquaculture 

offshore wave & shellfish aquaculture 

offshore wave & desalination

Floating shipping terminal & shellfish aquaculture 
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“Marine multi-use is the joint use of resources in close 
geographic proximity by either a single user or multiple users. 
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A Common Definition for Marine Multi-Use:

joint use of resources in close
user

The act of 
exploitation of a 

resource by one or 
more users. 

A business, company or 
otherwise legal entity that 
exploits a given resource. 

A good that represents a value 
to one or more stakeholders.

Schupp et al., 2019 – Frontiers - https://doi.org/10.3389/fmars.2019.00165

https://doi.org/10.3389/fmars.2019.00165


6Schupp et al., 2019 – Frontiers - https://doi.org/10.3389/fmars.2019.00165

https://doi.org/10.3389/fmars.2019.00165


Courtesy of BSH Germany
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German North Sea: 41,436 km²

German EEZ: 28,500 km² (70%)



Planned OWF:
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Existing OWF:

German North Sea: 41,436 km²

German EEZ: 28,500 km² (70%)

Courtesy of BSH Germany



German North Sea*:

Size Offshore Wind Farms planned: 16 – 195 km2

Capacity Offshore Wind Farms planned: 225 – 2,000 MW
→ Density of Power     ≈ 5.7 – 10.6 MW/km2 (mean = 9.43 MW/km2) 

Existing OWF-Area: 0,704 km2

Planned OWF-Area: 3,700 km2

Subtotal 1: 4,404 km2

Security Zone (20%): 0,880 km2

Subtotal 2: 3,524 km2

25% potential use only: 0,881 km2

Mussel Farming (ha): ≈ 0,700 – 1,700 t**
Mussel Farming (km2): ≈ 4,000 – 9,000 t
Mussel Farming (EEZ): overproduction
Seaweed Farming (ha):   ≈ 20 t (dry)***
Seaweed Farming (km2): ≈^103 t (dry)
Seaweed Farming (EEZ):  overproduction

* = Trümpler & Meyer (2022), BSH
** = Taylor et al. (2019) Front. Mar. Sci. 6:698. doi: 10.3389/fmars.2019.00698
*** = World Bank Group 9



Source: Global Wind Energy Council (GWEC), European Wind Energy Association (EWEA)

→ Large potential for aquaculture production
→ production can only be realised in the open ocean
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Aquaculture off the coast in the open ocean
and/or at exposed sites

Wish Reality
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Aquaculture in exposed areas need a 
clear definition.
=> WGOOA (ICES)

Next Meeting: October 2022 Venice/Rimini (after EAS)

Exposed Aquaculture



Multi-use to realise OOA

Buck & Langan 2017 - Springer 

Buck & Krause 2010 - Springer Encyclopedia
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Tripod
700 t

Calculation of static models (3-5 MW turbine class)

Calculation of alternative attachment points

S1 [N/mm²]LC 5 S1 [N/mm²]

Buck et al. 2006 – OMAE
Buck et al. 2017 – Springer14



Courtesy of Vanessa Stelzenmüller – Thünen Institute Germany
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OWF with IMTA and 
waterways

Buck et al 2017 (Springer)16
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Barriers to implement Multi-Use (e.g. in Germany):
 Fights for funds
 Basic assumption that AQ is bad
 Lack of expertise in assessing multi-use
 Space for utilisation is often perceived as "sole right" (Alternative: 

safety concerns)
 NYMBIs and NATOs



Multi-use in the North Sea:
30 Countries, 48 Authors, 
main focus on the North Sea

Open Access
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Thank you for your 
attention

Bela.H.Buck@awi.de


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

