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Karenia brevis Red Tide on the West Florida Shelf

« Toxic dinoflagellate, seawater species

+ Kills fish, causes respiratory ailments, substantial economic losses
* Need forecast tools

Sampling Locations
of K. brevis
(1953 — 2015)

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. Don’t consider growth or

RED TIDE (K. BREVIS)

SAMPLING LOCATIONS
decay for now. 1953-2019
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A short-term tracking tool.

= il s Weisberg et al. (2019)
(Photo courtesy of Meaghan E. Faletti)
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Coastal Ocean Observing Systems on the West Florida Shelf (26+ years)

Funded by IOOS/SECOORA, leveraging FWC/FWRI, NOAA COMIT & NCCOS
Meteorological data:
. Winds
. Air temperature
. Air pressure
. Relative humidity
Short- & long-wave radiation

Oceanographic data:

. Water velocity throughout the water
column

. Water temperature & salinity at
selected depths

. (SUNA data at C12)

Surface Buoys
(real-time met & ocean data)
C10, C12,C13 & C22

Subsurface Moorings
(delayed-time ocean data)
C11, C15 & C19

Latitude (°N)

86 85 84 83 82 81
Longitude (°W)
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West Florida Coastal Ocean Model (WFCOM) &
Tampa Bay Coastal Ocean Model (TBCOM)
Nowcast/Forecast Systems

Zheng & Weisberg (2012)
Weisberg et al. (2014,2016,201 )
Liu et al. (2014,2020,2023,27.24) ‘

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
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Automated Red Tide Trajectory Nowcast/Forecast

USF runs ocean circulation model nowcast/forecasts FWRI prepares Karenia brevis cell abundance data
1 Categories: Present (<102 c/l)
Three-di onal Very low (103 —10% c/l)
ree-dimensional ocean currents (10% - 105 o/l)

Medium (10° — 106 c/l)
High levels (>106 c/l)

Trajectory model nowcast/forecasts

\ 4

USF Ocean Circulation Lab web products

\ 4

Kml file for Google Earth product, reports, etc.

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 Il, 212, 105335, doi:10.1016/j.dsr2.2023.105335
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WFCOM-Based Red Tide Trajectory Forecast Products

USF/FWRI collaboration: http://ocgweb.marine.usf.edu/hab_tracking/

Near Surface Trajectory

Near Bottom Trajectory HAB Beaching Product
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Example: 11/5 — 11/9/2022 Flow is fully 3D!
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WFCOM-Based Red Tide Trajectory Forecast Products

USF/FWRI collaboration: http://ocgweb.marine.usf.edu/hab tracking/

Short-Term Trajectory Forecast
(automated daily update)

HAB forecasted trajectories at upper water column from 11/28/2018 through 12/02/2018
L L L I h 1 | 1 | 1 L | 1 |

RINES

26,0

255+

25,0+

24,5+

__________________

K. Brovis Cell Category

e Present
REF "y Very low
5 Tow
Al Medium

e

I / H

f Jo

[ /o

[ /o

N ) :

+ Wy, B 4

OCG@USE Ny

. T T T T T T T T T T T T T T
875 §7.0 865 86,0 855 B850 §45 840 8IS B30 825 820 BLS  HLO 805 8O0,
Longitude (“W)

Coastal Risk Forecast
(updated every Wed & Fri)

Coastal Red Tide Forecast (Nov 28-Dec 01, 2018)

K. brevis concentration


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

USF/FWRI collaboration: http://ocgweb.marine.usf.edu/hab tracking/
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Upper Water Column HAB Trajectories {Jun 25-23, 2021) Lower Water Column HAB Trajectories (Jun 25-29, 2021) Coastal Red Tide Forecast (Jun 26-29, 2021)
{: ¢ Automated daily
2% 28 28 Update
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See my poster
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Coastal Ocean Monitoring and Prediction Syste

Surface Trajectories Overlaid with Satellite HAB Product

Karenia brevis (cells/liter)

@ not present/background (0-1,000)
O very low (>1,000-10,000)

O low (>10,000-100,000)

@ medium (>100,000-1,000,000)

@ high (>1,000,000)

11/5/2022

Kml file is generated for further integration with

other products:
https://optics.marine.usf.edu/projects/IRIS.html

OLCI/Sentinel-3B Maximum Peak Height (MPH)
More spatially synoptic context for the K. brevis bloom.

The short-term trajectory forecast projected offshore
transport of the nearshore bloom over the next several

days.


https://optics.marine.usf.edu/projects/IRIS.html

UNIVERSITY oF o
SOUTH FLORIDA @(_:L

OCEAN
CIRCULATION LAB

COMPS

. College of MARINE SCIENCE

USF College of Marine Science Coastal Ocean Monitoring and Predicti

Users of the Short-Term Forecast Product (1

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

FWC/FWRI Red Tide Current Status
Official Report

(https://myfwc.com/research/redtide/statewide/)

Forecast

Forecasts by the [2 USF-FWC Collaboration for Prediction of Red Tides for Pinellas County to northern Monroe County
predict net western to northwestern movement of surface waters and variable transport of subsurface waters in most areas
over the next 3.5 days.

Florida Fish and Wildlife :ﬂ
Conservation Commission
Hame > PR > Ao Tde > RedTide CumentSstus

Red Tide Current Status

2 Dally Sample Map
This map contains the last cight days of sampling and is updated daily at 5 pm.
Please be sure to click on individual dots for sampling details.

Red Tide Status Update for November 8, 2024

Current Conditions

Over the past week. ganism Karenia brevis was detected in les collected from Florida's Gulf Coast
Bloom concentrations (100,000 cells/liter) were not observed. We continue to monitor satellite imagery (NOAA, USF) and
offshore and alongshore patches of elevated chlorophyll, however. there has been extensive cloud cover across much of
Southwest Florida, providing only spotty coverage over the past few days. Confirmatory offshore sampling was not possible:
over the past week due to weather Offshore sampling over the next week will help provide more information

Additional details are provided below.

« In Southwest Florida over the past week. K brevis was observed at background to low concentrations in Pinellas
County. very low to low concentrations in Manatee County. background to low concentrations in Sarasota, Charlotte.
and Lee counties. and background concentrations in one sample collected from Collier County. For additional
information, view the Southwest Coast & report and G map.

« In Northwest Florida over the past week, K. brevis was observed at background and very low concentrations in
Franklin County For additional information, view the Northwest Coast & report and 2 map.

« Along the Florida East Coast over the past week, K brevis was ot observed For additional information. view the
East Coast 5 report and B map.

Fish Kills

Fish kills suspected to be related to red tide were reported to FWC's Fish Kill Hotline and other partners over the past week
for Southwest Florida (along Pinellas, Sarasota. Chariotte. and Lee Counties)

Respiratory Irritation

Respiratory iri be related to red tidk the past week in Southwest Florida (along

Pinellas, Sarasota. Charlotte, and Lee Counties). For forecasts that use FWC and partner data. please visit the National
Oceanic and Atmospheric Administration's 2 Gulf of Mexico Harmful Algal Blooms Forecast

Forecast
Forecasts by thetz USF-FWC Collaboration for Prediction of Red Tides for Pinellas County to northem Monroe County
predict net westem to northwestern movement of surface waters sport of subsurface wat tareas
over the next 25 days.

Red Tide Status Map 8,2024)

Statewide Karenia brevis
concentrations

10/31/2024 - 13/07/2024

To i this week' les. view the current ogle Earth map for November 8, 2024.

By using Google Earth, you can zoom i to specific locations and click on stations to see detailed information. including
sample ion. You must have Goog! your computer to view this map; the software
can be downloaded from the 2 Google Earth website



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

v

UNIVERSITY oF
SOUTH FLORIDA
College of MARINE SCIENCE

Users of the
Short-Term
Forecast Product

(2)

OCEAN
CIRCULATION LAB

USF College of Marine Science

Topics

Departments

Public Works Department
Environmental Management

http://ocgweb.marine.usf.edu/hab _tracking/ whiion

Local County
Managers

Environmental management

Dead fish collection
Dumpster deployment

Example:
https://pinellas.gov/red-tide/

Topics

Environment
Water Quality

Contact Information

Environmental Management
(727) 464-4425 | Email

COMPS

Coastal Ocean Monitoring and Prediction System

Services Business Government Visit

Red Tide

Red tide is a type of harmful algae bloom (HAB) caused by an increase or
“bloom” in the concentration of certain microscopic algae in the water. The
presence of red tide can affect some people and impact fish and marine
wildlife.

If you experience any eye, nose or throat irritation while in an area with red
tide, symptoms should go away if you leave the area. People with severe or
chronic respiratory conditions such as asthma or chronic lung disease are
cautiened to avoid areas with active red tide.

Red tide events have been noted in Florida since the 18005 and most
«certainly occurred prior to European settlement. The most common red tide
«organism in Florida is the dinoflagellate Karenia brevis (K. brevis). In high
enough concentrations, the algae turns water a distinct red color. While K
brevis is a naturally-occurring organism, nutrient enrichment of our coastal
‘waters can make blooms worse and longer-lasting.

Data/Information used
*» Forecasts from NOAA (Gulf of Mexico HAB Bulletin) andlUSF (K. brevis Forecast Model)

s Used FWC's “Red Tide Facts and Information” educational brochure to communicate fag

(727)
About Us

| « USF — FWC Red Tide Prediction and Tracking Tool

Red Tide Resources

« Pinellas County Red Tide Monitoring Resulis Map

« Current Red Tide Status

« NOAA Harmful Algal Bloom Forecasting

2019 TBERF

Final Report

TBEP TECHNICAL REPORT #09-21B

Red Tide Response Assessment (Volume 2)

Prepared by:

Science and Environment Council of Southwest Florida
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Users of the Short-Term Trajectory Forecast Product (3)

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

Online Users

Google Analytics: (Example: 2023 spring break season)

More than 4,000 users per day

More than 48,000 users in 30 days! during spring break peak days!
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A New Look

Tracking the K. brevis
cells identified in the
rapid response cruise

after Hurricanes Helene
and Mi'ton. Time span:

From 2024-10-23 20 ET
To 2024-10-23 20ET

Karenia brevis
Cell Category

Present
Very low
Low
Medium
http://ocgweb.marine.usf.edu/ High

(Drifter)
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“Surface

x  x\ Trajectories

e . A Coastal Upwelling Event

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

. #Suburface "
« «\ Trajectories

Time span: £ N iy i :
From 2024-10-23 20 BT

To 2024-10-23 20 ET

Karenia brevis
Cell Category

Present

Very low
— Low -5
_ Medium AR s Time span:

High : VP | T From 2024-10-23 20 ET ™
——  (Drifter) To 2024-10-23 20 ET

Karenia brevis %
Cell Category

Surface cells are transported offshore, e e
ery low

and compensated by near bottomcells |~ &

upwelled from offshore. ——  Medium

High
{Drifter)
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Summary

« USF/CMS maintains a coordinated coastal ocean observing and modeling program for the WFS,
and has applied these tools in studying the marine environmental issues of societal importance.

« A short-term trajectory forecast tool is developed for Florida red tide. Once blooms occur on the
shelf, both WFCOM and TBCOM nowcast/forecast systems are used to track the observed K. brevis
cell count data and provide 3.5 day forecast.

«  The tracking tool displays modeled bloom trajectories at the surface and near-bottom because
the flow differs at the surface and bottom.

« Five categories of cell concentrations (present, very low, low, medium, and high) that each
approximately represent an order of magnitude difference in K. brevis cell abundance are reported.

*  More general and user-friendly coastal red tide beaching products are also produced.

« These products serve as a practical application of the state-of-the-art numerical ocean circulation
model in tracking the complex red tide before a comprehensive physical-biological K. brevis HAB
model is developed for operational forecast.

http://ocqweb.marine.usf.edu/
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