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Marinelife Data Analysis Team

MDAT Mid-Atlantic data portal

We have a long history of working in the Mid-Atlantic region

OBIS-SEAMAP Model Repository

(DoE & BOEM)

(US Navy, NOAA...)

(CSSF...)



Topics:
Emerging Ocean Wildlife Issues / needs:

• The blue economy / blue acceleration
• Cumulative impacts assessment
• Climate change
• Net gain / net positive impacts

Emerging research directions/products:
• Space/time species overlap & persistence
• Joint models
• Transboundary models 
• Near-realtime monitoring/forecasting



With the rapid acceleration of the Blue Economy in the US Mid-

Atlantic we need to decouple the past link between increasing 

ocean use and increasing habitat degradation and wildlife impacts

Golden, J., J. Virdin, D. Nowacek, P.N. Halpin, L. Bennear, and P.G. Patil. (2017) A Watershed Moment for the 
Industrialization of Oceans: Making sure the Blue Economy is “Green”. Nature Ecology & Evolution 1:0017



...but not just multi-sector planning we 
need to move to a better framework 
for cumulative impact assessments

Marine spatial planning
Offshore energy sector

Shipping sector

Fisheries sector

...what are the new data we 
will need to conduct multi-
sector cumulative impacts 
assessments?

A necessary move from single sector to multi-sector planning



Cumulative impacts assessment frameworks
Will require detailing the complex linkages between 
ocean use pressures and the ecosystem components 

Spatial data overlays
Figure from: Hammar et al. 2020

Assessment of the reduction in pressures on 
ecosystem components for an environmental plan 

?



Cumulative impacts

https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Impact-Producing-Factors-in-the-Offshore-Wind-Cumulative-Impacts-Scenario-on-the-South-Atlantic.pdf

IPFs = Impact Producing Factors

We will need move from identifying factors to quantify these relationships... 

https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Impact-Producing-Factors-in-the-Offshore-Wind-Cumulative-Impacts-Scenario-on-the-South-Atlantic.pdf


Cumulative impacts

https://www.sciencedirect.com/science/article/pii/S0048969720325419

Hammar et al. 2020

Examples emerging from Sweden (North Sea & Baltic Sea) and other regions...

https://www.sciencedirect.com/science/article/pii/S0048969720325419


Cumulative impacts

Directed graph modeling approaches

https://www.nespmarine.edu.au/system/files/Dunstan_E1_M4_Technical_Report_Guidelines
_for_analysis_of_cumulative_impacts_updated_Jan%202021.pdf

CSIRO Australia

Dunstan, P. et al. 2021



Climate change

https://www.fisheries.noaa.gov/event/outreach-climate-change-scenario-planning

• Anticipate climatic change 
impacts on ecosystems & 
species distributions;

• Cleary discern what change 
is a climatic impact vs. an 
ocean use impact 

Example 1: do we now need to model the 
distribution of North Atlantic Right Whales 
across both US and Canadian waters?

Example 2: are observed shifts in a species 
distribution the result of displacement from 
offshore development or climatic change?

While we need to look at multi-sector, 
cumulative impacts we will also need to:



Net gain / net positive

Net gain – a policy measure defined as 
“an approach to development that aims 
to leave the natural environment in a 
measurably better state than 
beforehand”.

UK program

New policy goals...

What data baselines and future analysis 
frameworks will we need to measure this?
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Space/time species overlap & persistence

seabirds: year-round interactions

cetaceans: construction interactions



North Atlantic Right Whale

Roberts et al. 2022 in prep

Vineyard Wind

Empire Wind



Vineyard wind



Joint modelling

30 species fall  & 24 species spring (due to availability of environmental covariates)https://doi.org/10.1038/s41598-021-04110-0

Joint Species Distribution Models (JSDM) of 
fish species from trawl surveys

https://doi.org/10.1038/s41598-021-04110-0


Joint modelling

Joint models also allow us to look at predator & prey interaction across taxa 
(e.g. linking marine mammals and fish prey)

Roberts, S. et al. (in review) Tight spatial coupling of a marine predator with soniferous fishes: using joint modeling to aid 
in ecosystem approaches to management

Bayesian joint modeling provides two main advantages:

(1) the JSDM directly estimates the significance of environmental effects; and 

(2) predicted species richness accounts for species dependencies. 

An additional value of JSDMs is that the conditional prediction of species 

distributions can use not only the environmental associations of species, but also the 

presence and abundance of other species when forecasting future climatic 

associations.



Joint modelling

NRHA joint modeling efforts



Research questions:
• Density surface models answer management questions that require absolute density estimates. The 

“missing whales” issue can directly help develop more robust density estimates.

• Are there alternative modeling approaches that will be more amenable to the current data status 

across both regions?

• Do we have comparable data to support the development of density surface models across each 

region?

• Are there significant differences in expected covariates or modeling sub-domains that we would 

expect to see for different regions in the US and CA?

Transboundary Species Distribution Modeling



Nowcasting/short-term forecasting 

Current marine mammal (Roberts et al. 2022) and 
seabird (NOAA NCOS 2023 – in review) species 
distribution models operate at a monthly time-step
(if sufficient data is available).

We are turning our attention to the development of 
prototypes for nowcasting/short-term forecasting 
methods to augment these modeling frameworks 
for critical marine mammal species.

This new prototype modeling framework will require 
assimilation of near-real-time observation data and 
oceanographic covariates.
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What are the data 
needs and new 
approaches we will 
need to deploy into 
the future?



Discussion?


