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Supporting Resilient Ecosystems, Communities and Economies -- A Coupled 
Marine Environmental Assessment and Prediction System for the Southeastern 
U.S. Coastal Ocean in Support of Effective Marine Ecosystem-Based 
Management, Efficient Marine Operations, and Resilient Coastal Communities  
Dr. Ruoying He, Department of Marine, Earth and Atmospheric Sciences, North 
Carolina State University 

In the southeastern U.S., the Loop Current/Florida Current/Gulf Stream system unites 
shelf seas from Louisiana to Florida in the Gulf of Mexico and from Florida to North 
Carolina along the east coast. This strong, deep ocean feature flows along the 
continental shelf in the entire SECOORA footprint, strongly affecting circulation on 
adjacent continental shelves and providing a conduit for transport of nutrients, heat and 
marine organisms between the sub-regions of the coastal southeastern United States. 
The development of a regional coastal observatory in the service of societal goals 
elaborated in the national plans therefore requires a regional-scale approach, and a 
combination of modeling, observations, and data management.  

The primary goal of this effort is to support all four of the SECOORA theme areas, as 
the ability to model and predict regional marine environmental conditions, transport of 
heat, organisms, nutrients and pollutants bears materially upon climate change, coastal 
hazards, safe and efficient marine operations, water quality and living marine resource 
management.  

To contribute to the efforts of building a regional observatory, we have implemented an 
advanced regional marine environment assessment and prediction capability for 
SECOORA by using a suite of fully coupled ocean-atmosphere-wave-marine ecosystem 
prediction models informed and updated continuously though data assimilation. This 
system will predict coastal ocean conditions over the entire SECOORA footprint with a 
high degree of scientific accuracy, and update and transmit such information to 
stakeholders in a timely and clear fashion.  

Benefits include the ability to inform coastal managers of the paths and intensities of 
storms and the resulting wave and water level buildup along the coast, when and where 
polluted water could move across the shelf into our coastal areas, define likely receipt 
zones for harmful algal blooms, define habitat interconnectivity for commercially 
important fish or crustacean species, and help determine physical processes affecting 



the lifecycles of those species. 

Stakeholder groups include U.S. Coast Guard, NOAA National Marine Fisheries 
Service, NOAA Office of Response and Restoration, Bureau of Ocean Energy 
Management, NC Department of Environmental Quality, SC DNR, GA DNR, Florida 
Fish and Wildlife Conservation Commission, and the South Atlantic Fishery 
Management Council. 


