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2.349 million acres under lease
30 GW capacity by 2030

~3,400 turbines
9,874 miles of submarine cables

Recently announced WEAs



Habitat is changing

Bottom temperatures warming between 
0.8°C and 1.3°C per decade



SEFES

Agent-based model developed to 
assess changes in commercial 
shellfish fisheries arising due to 
offshore wind development and 

climate change 



Spatially explicit model → 
structured on 10’x10’ grid



Length-structured population

Spatially-variable mortality

Decisions informed by memory

Industry-informed financials

Shoreside integration

Representative fleet



Parameterization and model validation

• Represent existing stock and industry

• Parameterize: stock assessment / 
available biological information; captain, 
industry interviews; vessel trip reports

• Validate: compare model output to 
assessment and fishery data

• Utilize industry and management 
advisors throughout model development
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Current SEFES implementations:

• Atlantic surfclam (Spisula solidissima)
• Offshore wind impacts, climate driven 

population shifts

• Atlantic sea scallop (Placopecten magellanicus)
• Offshore wind impacts

• Ocean quahog (Arctica islandica) considered 
via technical interaction in surfclam model, 
future model development being explored



Future 
development

Current 
development

Simulation strategy: evaluate changes in fishery 
across different wind energy development scenarios

Evaluating impacts of offshore wind



Fleet revenues

Average costs

Surfclam results

• Number of trips reduces, time at sea increases

• Decrease in revenues of ~3-15%

• Effort displacement increases average costs 0-5% (fuel 
costs +0-10%)

• Processor transportation costs increased ~1-4%
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Technical interactions with ocean quahog

• Trips cannot land mixed catch → overlap increasing due to 
differences in climate response

• Model used to evaluate interactive effects of OQ overlap 
and effort displacement due to offshore wind development

• Range of catch efficiency penalties in overlap areas tested

• Impacts of effort displacement amplified under reduced 
overlap penalties

● SC/OQ overlap

catch efficiency penalty (Q)



Survey, management implications 

• Offshore wind development will restrict federal survey

• Model used to simulate restricted survey and estimate 
SSB, F in context of effort displacement

• Small increase in simulated biomass (~1%) due to effort 
reductions with offshore wind

• SSB estimates decrease 3.5-17.3%, F increases 0.7-7.3% 
when excluding wind areas



Climate effects

• Warming bottom water temperatures are shifting suitable 
habitat, e.g., >21ºC reduces feeding, leads to starvation 
of Atlantic surfclam

• Bottom water temperature forecasts (ROMS output) used 
to force biological sub-model
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Conclusions

• Integrated bioeconomic modeling approach used to assess impacts of 
changes in ocean use and habitat for economically important shellfish

• Compare simulated output across parameterizations reflecting existing 
and potential future conditions → highly customizable (data heavy)

• Suite of species and conditions considered expanding; model 
development and validation is an intensive process
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