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Karenia brevis Red Tide on the West Florida Shelf

Å Toxic dinoflagellate, seawater species 

Å Kills fish, causes respiratory ailments, substantial economic losses

Å Need forecast tools

(Photo courtesy of Meaghan E. Faletti)

Sampling Locations 
of K. brevis

(1953 ï2015)

24 hypotheses for the K. brevis

bloom (Vargo, 2009). Further tests 

are needed for complex physical-

biological models.

Walsh et al. (2001, 2003, 2006)

Lenes et al. (2012, 2013)

Try to simplify the complex red tide 

forecast by just focusing on the 

advection processes of the HAB 

cells. Donôt consider growth or 

decay for now.

A short-term tracking tool.
Weisberg et al. (2019)



Coastal Ocean Observing Systems on the West Florida Shelf (26+ years)

Meteorological data:

Å Winds

Å Air temperature

Å Air pressure

Å Relative humidity

Short- & long-wave radiation

Surface Buoys 

(real-time met & ocean data)

C10, C12, C13 & C22

Oceanographic data:

Å Water velocity throughout the water 

column

Å Water temperature & salinity at 

selected depths

Å (SUNA data at C12)

Subsurface Moorings 

(delayed-time ocean data)

C11, C15 & C19

Funded by IOOS/SECOORA, leveraging FWC/FWRI, NOAA COMIT & NCCOS



Zheng & Weisberg (2012)

Weisberg et al. (2014,2016,2019)

Liu et al. (2014,2020,2023,2024)

West Florida Coastal Ocean Model (WFCOM) &

Tampa Bay Coastal Ocean Model (TBCOM) 

Nowcast/Forecast Systems 

Unstructured grid 3D FVCOM application:

Surface forcing: NOAA NAM

Open boundary: HYCOM + tides

River flow: USGS, SFWMD

Automated 1-day hindcast & 3.5-day forecast

http://ocgweb.marine.usf.edu

http://ocgweb.marine.usf.edu/


Automated Red Tide Trajectory Nowcast/Forecast

FWRI prepares Karenia brevis cell abundance dataUSF runs ocean circulation model nowcast/forecasts

USF Ocean Circulation Lab web products 

Trajectory model nowcast/forecasts

Kml file for Google Earth product, reports, etc. 

Categories:    Present (<103 c/l)

Very low (103ï104 c/l)

Low (104ï105 c/l)

Medium (105ï106 c/l)

High levels (>106 c/l)

Three-dimensional ocean currents

Liu, Y., Weisberg, R.H., Zheng, L., Hubbard, K.A., Muhlbach, E.G., Garrett, M.J., Hu, C., Cannizzaro, J.P., Xie, Y., Chen, J., John, S., Liu, L.Y. (2023) 

Short-term forecast of K. brevis trajectory on the West Florida Shelf. Deep-Sea Res. Part II, 212, 105335, doi:10.1016/j.dsr2.2023.105335  



WFCOM-Based Red Tide Trajectory Forecast Products
USF/FWRI collaboration: http://ocgweb.marine.usf.edu/hab_tracking/

Flow is fully 3D!

Near Surface Trajectory Near Bottom Trajectory

Example: 11/5 ï11/9/2022

HAB Beaching Product



WFCOM-Based Red Tide Trajectory Forecast Products
USF/FWRI collaboration: http://ocgweb.marine.usf.edu/hab_tracking/

Coastal Risk Forecast

(updated every Wed & Fri)
Short-Term Trajectory Forecast

(automated daily update)

http://ocgweb.marine.usf.edu/hab_tracking/


TBCOM-Based Red Tide Trajectory Forecast Products
USF/FWRI collaboration: http://ocgweb.marine.usf.edu/hab_tracking/

Automated daily 

update

See my poster 

on Thursday.

Piney Point 

wastewater 

discharge into 

Tampa Bay in 

2021.  

http://ocgweb.marine.usf.edu/hab_tracking/

