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The North Sea is a busy place
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MSP essentials
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MSP in NSE Program
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Spatial Optimisation

Scientific and Technical Tools
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Why do we need to spatial optimisation tools?
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Why do we need to spatial optimisation tools?
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Potential area for CO2 
storage

Potential area for CO2 
storage & oil and gas 
exploration

Potential area for CO2 
and H2 storage

Potential for oil and gas 
exploration

Overview of mining activities (O&G, CO2 storage and H2 storage) expected in 

search area 6/7, including extension of the wind farm to the North and South.
[Source: EBN]Bird migration route



If we make space for everything ….

Source: Vermogens, energieopbrengsten en LCoE’s van zoekgebied 6/7, Doordewind en Lagelander by Ministry KGG, Ministry IenW

We won’t be left with a lot of space for wind turbines
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We can get creative by manually building several 
scenarios…

Source: Vermogens, energieopbrengsten en LCoE’s van zoekgebied 6/7, Doordewind en Lagelander by Ministry KGG, Ministry IenW

But the human brain has its limitations when there are too  many 
objectives
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So, we let computers handle multi-objective spatial 
optimisations

• The map on the left shows the wind sensitivity index (WSI) in the North Sea. The map on the right zooms in on the WSI in wind area 6/7

• Higher the WSI, more the harm to seabirds

• The WSI will be used to incorporate the second objective in the multi-objective optimization of wind turbine locations

Here’s an example



Results of multi-objective optimization
• Optimizing turbine selection by maximizing AEP and minimiz ing 

WSI

• Trade-offs between cumulative WSI and cumula tive AEP

• The lower the WSI the more turbines from high WSI areas are not 
selected (comparing figures from right to left)

• Gray points represent configurations explored during the 
optimization
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What we are working towards…

•
•

•

Wind search

area
Gas field for 

CO2 store

• CO2 injection platform and obstruction 
free buffer around it

Option A Option B Option C



What we are working towards…

Deciding best system designs at workshops using interactive parallel 
coordinate plots



North Sea Energy Atlas

Spatial Data
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North Sea Energy Atlas



A tour through the NSE Atlas

Project Atlas | North Sea Energy Atlas 2022 | Home

https://northseaenergy.projectatlas.app/atlas/page/home?map=54.02730,-4.68443,4.33,0,0
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