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Karenia brevis red tide, 2018

Video of Casey Key, Florida, Before (June 2018) 

and During (August 2018) Red Tide

(video courtesy of Cody Johnson, 

@codesthedrones)

https://coastalscience.noaa.gov/news/ncco

s-research-and-support-in-response-to-

red-tide/
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Why does this matter?
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Effect of Exposure to brevetoxins
Asthmatics  9% of population

One hour walk on the beach during a red tide;  5 

days for pulmonary function to return to 

baseline

54% increase in ER respiratory (asthma, 

pneumonia, bronchitis)

19% increase in pneumonia

40% increase in GI ER admissions

Sarasota County alone, ER costs increase up to 

$4 million, depending on bloom severity

Lifeguards (occupational healthy group) - no 

pulmonary function normal effect

Loss revenue to area businesses ($6 million/month 

per county)
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Cell concentration patchy from beach to beach

Impact changes with 

cells and wind direction

~10 km apart
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Parts of current NOAA 

Bulletin

Respiratory forecast is over entire 

county only twice a week
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Strategy:  Use satellite data to inform sampling to 

improve resolution with volunteer monitoring 

goal of  “every beach, every day”

Satellite identifies

Bloom area
Local wind 

field models 

Measure cell and toxin 

concentrations

Provide near real-

time exposure 

levels

Respiratory risk proportional to K. brevis 

concentrations and windspeed when onshore
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Karenia “red tide” satellite 

bloom comparison July and Sep 2018

Products derived from Copernicus Sentinel-3 data
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Karenia “red tide” bloom comparison July and Sep 2018
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Forecast winds and 

Respiratory model

Respiratory Forecasts   ARL 7-8  Experimental respiratory forecast https://habscope.gcoos.org/

Pinellas County is 

onboard with 

forecasts: ARL 8

https://habscope.gcoos.org/
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Example forecast change during day
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Public use of forecasts

Highest frequency of hits is 7-10 am.
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HABscope
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Example video, worst case
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HABscope Upload Ap working
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Validation

Hardison et al., 

PLoSone 2019

Aug 21, 2018 

Sarasota County
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Video assessment
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HABscope sampling frequency ( Nov 2018)

Intensity decreased over the month
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HABscope sampling frequency in maintenance mode, Aug 2019

Intensity decreased over the month
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Oct 26 11 am nowcast, Oct 25 image, satellite may help fill in on clear days.  
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Milestones 2019 completion year

Started at ARL 3, Viability established

Currently ARL 7 Potential demonstrated

Late 2019, ARL 8 functionality proven,

included in county and state programs

Satellite Modeling Development (RS) Satellite data being posted for state use

Forecast Creation (RS)

Code developed, python based

Continue model validation, design “gap filling” for 

missing days

Integrate weather (NDFD) & data Bring in other data to expand forecast. Lee 

County addition (Collier County likely)

Forecast Distribution (RS/BK) Review of products, 

Skill Assessment  (RS) Standardize skill assessment

Smartphone Communication (BK) Maintain app

Community group recruit/training (BK) Volunteer coordinator, Expand network

Training materials for sentinel groups and 

forecasters. (BK)

Update training material

End User workshops (BK) Comment by a variety of users

Public outreach (BK) Design media engagement
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Red indicates regions where K. brevis 

blooms adversely impact coastal 

communities most often. 

Risks to project
No risks at this time.  ARL 7-8 

completion.  

GCOOS system up

NOAA NOS system 

Florida (FWC) commitment to 

HABscope

County support

Routine validation of HABscope

Sentinel-3a/b missions nominal

Next year:  Florida Sea Grant 

supporting liaison for outreach. 

additional extension.
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Metric Measures

Forecast resolution # of beaches during red tide

Forecast frequency # daily forecasts during red 

tide

Skill Accuracy of risk prediction Accuracy of wind forecasts

Visibility Number of Web hits, Feeds,   

# and freq. media outlets

# of media outlets and 

frequency

Training Organizations trained in field 

program

Managers informed of 

products

Monitoring skill Accuracy of volunteer beach 

reports

Operational Efficiency Total time per week required 

for forecasts

End user satisfaction Quantitative assessment 

Qualitative assessment 

Feedback/concern logbook

Initial and then ongoing annual

Performance Metrics
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K. brevis cell

Brevetoxin structure

Questions 

Richard.stumpf@noaa.gov

barb.kirkpatrick@gcoos.org

mailto:Richard.stumpf@noaa.gov
mailto:bkirk@gcoos.org

