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Q1 - What are the most important processes governing 
interactions of coastal and shelf seas with land and 

offshore forcings?  
 

 coastal physics in nested models  

 shelf-break processes / boundary currents  

 Downscaling / upscaling 

 Discuss: seamless integration between COFS and LOFS 
 
 

Q2 - How does the physical connectivity support 
biological connectivity?  

 

 connectivity controlled by boundary currents 

 Discuss: separation of work and/or common 
areas between the COSS-TT and the MEAP-TT) 



NASA Earthobservatory MODIS/Terra, March 5, 2001 

“Local” effects 

#1) Land-sea interaction:  
river plume development (near field processes) 



 Shelf topography (vorticity constrain, friction) 
 River discharge variability (buoyancy, stratification) 
Wind stress variability (mixing, shelf transport) 
 Tides (mixing) 
 Ambient currents (along-shelf & cross-marginal transport) 

“Local effects”:  

River plume evolution, transport and fate of riverine waters 



MODEL (1/50°GoM-HYCOM): Simulated SSS (color) and SSH anomalies 

(below average: solid contours, over average: dashed contours)  

DATA: Remotely sensed 

chlorophyll-a (from C. Hu, USF)  

“Global effects” influencing connectivity of remote ecosystems:  
Mississippi export event in summer 2015 





#2) Shelf break processes: 
Complex shelf-break topography around 3 ADCP moorings 

PR: Pulley Ridge (mesophotic reef) 
SDT: south Dry Tortugas (shallow reef) 
NDT: north Dry Tortugas (shelf) 



Observations and Model (PR surface) 

Wind influence 

Gulf Stream influence 

ADCP 40HLP DATA FKEYS-HYCOM MODEL (1/1000 resolution) 





Discussion: 
 
 Importance of boundary conditions and forcing 

 
 Value added from nested models (resolution, coastal physics, 

local data, link to applications…) 
 

 Need for seamless integration between COFS and LOFS 



Connectivity among coral reef systems controlled by boundary currents 

3D view of the settlement habitat of the “Connectivity 
Modeling System”, composed of three depth strata 

Vaz et al., 2015 

Virtual larvae are released and tracked within the 
fine resolution (1/1000) hydrodynamic model until 
their settlement. Probabilistic simulations indicate 
mesophotic-shallow connections, during sporadic 
settlement pulses. 



Simulated Stegastes partitus larval 
pathways and flow characteristics 
during spawning for four 
settlement events.  
 
Left: probability density function 
(PDF) of larval trajectories calculated 
over 10 days after larval release of 
successful larvae.  
 
Right: Lagrangian Coherent 
Structures (LCSs) obtained from 
Finite-Time Lyapunov Exponents 
(FTLE). 

Connectivity would depend on a match
-mismatch of favorable oceanographic 
conditions with the phenology of the  

     target species. 
 

Vaz et al., 2015 



Discussion: 
 
 What do physical models need to provide for off-line or fully 

coupled biogeochemical models? 
 

 COSS-TT driver: ecosystem response to physical drivers 
 

 Separation of work and/or common areas between the COSS-TT 
and the MEAP-TT) 


