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SDM models allow us to estimate species occurrence within 
offshore wind development areas

seabirds: year-round interactions

cetaceans: construction interactions
From Best & Halpin 2018
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Risk Assessment Framework

Isojunno, S. et al. 2023 WOW Task 2.2 report



Surveys

Isojunno, S. et al. 2023 WOW Task 2.2 report



Step 1: Data collection by cetacean observation teams

Forecasting Process  

http://nefsc.noaa.gov

http://nefsc.noaa.gov



Collaborating survey programs

Thanks again for your collaboration!
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Surveys



Density surface modeling (DSM)
 

(Hedley and Buckland 2004; Miller et al. 2013)

Stage 1 Adapted from figure by 
David L. Miller
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Photo: Scott and Mary Flanders

?
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Perception bias: what was an observing actually able to see?

Availability bias: how long are animals actually at the surface?



Density surface modeling (DSM)
 

(Hedley and Buckland 2004; Miller et al. 2013)

Stage 1 Stage 2 Adapted from figure by 
David L. Miller
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Time series of maps 
of covariates

Spatial model

Time series of maps of predicted 
density and uncertainty

Summaries for 
decision making

Predicting and summarizing across time
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North Atlantic Right Whale

Roberts et al. 2022 in prep

Vineyard Wind

Empire Wind



Surveys



Vineyard wind

wind energy lease area + 10km buffer

February August



Vineyard wind

Occurrence analysis for marine mammal (Duke-MGEL 
models) and seabird distributions (NOAA-NCOS models)  





• Habitat-Based Species Density Models allow us to 
combine survey data and estimate the expected 
occurrence of species in wind energy areas;

• These models can directly provide information that is 
useful for both planning the timing of construction 
activities as well as expected baselines for monitoring;

• These models allow us to estimate the type and intensity 
of monitoring (e.g. through power analysis) that would be 
required to observe an effect;

• Ongoing work is underway to increase the spatial and 
temporal resolution of these models to better forecast 
sub-regional distributions. 

From Surveys to Models: Habitat-Based Species Density Models 
Informing Offshore Wind Development for the US Atlantic coast



Questions?
Wildlife & Offshore Wind funding SDM models funding


