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1) Tracking larval transport for bonefish, tarpon, and permit from

known spawning sites.

2) Investigating the effects of seasonal and interannual changes in

oceanographic dynamics on larval transport.

3) Predicting the effect of high-impact weather events on larval

transport, including tropical storms/hurricanes and winter

extratropical storm /cold fronts

4) Forecasting how ocean circulation may change with global warming

and how this could change larval transport patterns, thus impacting

existing populations.

Research Goals



Existing ocean/climate datasets are 

insufficient in space and time 

resolutions 



Model Regional Ocean Modeling System 

(ROMS)

Horizontal

resolution

4 km

Vertical 

resolution

50 vertical layers, with high resolution

towards surface and bottom boundary 

layers

Surface 

forcing

ECMWF ERA 5

Open 

boundary 

forcing

1/12 degree CMEMS GLORYS

Tidal forcing OSU TPXO tide model, 10 major tidal 

constitutes were considered 

River forcing 120 rivers (US rivers are from National 

Water Model, rivers in other nations are 

set as climatology

Time span January 1993 – June 2021

Output 

frequency

Daily

Developing a Northwest Atlantic Ocean Reanalysis (NWA-OR) System

Atmospheric forcing

Tides

IC, BC

CMEMS



NAW-OR assimilates both satellite (SSH, SST) and in situ observations 



NWAC Ocean Reanalysis (1993-2021)

Larval transport modeling combining hydrodynamics 

and biological behaviors to quantify connectivity and 

explore marine resource management scenarios.  



Online mapping tool End Users

- Research scientists

- Resource managers

- Stakeholders (fishers)

- …

- Direct interaction

- Public forums

- Workshops 

- …

Engagement platforms

The International Bonefish & 

Tarpon Trust Science Symposium 

November 4-5, 2022

The Gulf and Caribbean Fisheries 

Institute conference, 2023 



Summary: Progress-to-date

• A new high-resolution (4 km), daily Northwest Atlantic Ocean Reanalysis (NWA-

OR) was generated for 1993-2021.

• NWA-OR can also be used to support other climate change studies and Blue 

Economy development  
✓ Sea level change

✓ Marine heat waves 

✓ Marine fishery & ecosystem variability

✓ Resource assessment

✓ Extreme values analysis

✓ …

• Developing and implementing  NWA larval transport modeling and online interactive 

tools.

• Engaging end users for applications and R2O implementation.
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