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Use of Satellite to Identify and Quantify 
Cyanobacteria and “Red Tide” 

credit: Nicholas Aumen, USGS

credit: Rick Stumpf, NOAA, Oct 03, 2018
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Cyanos:  widespread problem
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Karenia brevis “red tide” 
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where are the blooms?
Historical satellite/sensor
Envisat-1 MERIS 

May 2002- Apr 2012 
3 days/week, 300-m pixel

New satellites (replacement)
Sentinel-3a/3b European Union 

Copernicus Program   2016 – into future
Nearly daily
300 m pixel (small stadium size)   

Sentinel-3
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Spectral Bands 
Much more sensitive than our eye. 
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Apply algorithm,  examples from MERIS

True Color MERIS Image
(300mx300m)
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Jan 24, 2018)

10Jul2008 09Jul2010
St Johns River
Bloom in 
2010

Lake Dora

Lake Apopka
Worse in 2008

low

med

high



Florida Water Symposium, Feb 2020NOAA /NOS Coastal Ocean Science

Lake Okeechobee, 2018, areal coverage

June 12 3%               June 20    42%             June 24   78%     June 28 90%

35 km
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We can examine the annual magnitude (seasonal average)
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Bloom magnitude
2011

Different lakes: Bloom magnitude from 
satellite

Nature Scientific Reports, Mishra, Stumpf et al.  2019

Area-normalized magnitude
2011
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Assess and 
rank lakes 

and relative 
trends
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Karenia brevis “red tide” 
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Example Sentinel-3 satellite image, Oct 30, 2019

We use 
chlorophyll-a 
fluorescence as 
primary indicator 
of bloom.  

Excludes 
cyanobacteria

Not specific to 
Karenia brevis. 

But summer/fall 
blooms in Gulf are 
usually Karenia.

http://go.usa.gov/xd5nu

http://go.usa.gov/xd5nu
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Karenia “red tide” bloom comparison July and Sep 2018
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Karenia brevis “red tide” satellite 
bloom comparison July and Sep 2018

Products derived from Copernicus Sentinel-3 data
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Karenia brevis “Red tide” Oct 2019

Oct 17 Oct 30
Oct 30Oct 17

https://go.usa.gov/xd5nu
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Nearly daily updates available

http://go.usa.gov/xd5nu www.epa.gov/water-
research/cyanobacteria-
assessment-network-cyan

Richard.stumpf@noaa.gov

http://go.usa.gov/xd5nu
http://www.epa.gov/water-research/cyanobacteria-assessment-network-cyan
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