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Can Lake Erie help us monitor cyanobacterial 

blooms in the rest of the country?

Rick Stumpf, NOAA

Put-In Bay,  24 July 2015. 

Justin Chaffin, OSU Stone Lab
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A view from 700 miles up. 

Terra 28 Jul 2015
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And your backyard

Mississiquoi Bay

Sep 13, 2018

Sentinel-2 

processed to show 

scum
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National problem 

(USGS status 2016)

2009 documented 

states 

http://www.oda.state.ok.us/ais/bluegreenalgae.pdf

www.usgs.gov/media/images/national

-status-cyanohabs-august-2016

Graham et al. 2009 Lifeline

http://www.oda.state.ok.us/ais/bluegreenalgae.pdf
http://www.usgs.gov/media/images/national-status-cyanohabs-august-2016
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People and animals

CDC MMWR

Harmful Algal Bloom–Associated Illnesses in Humans 

and Dogs Identified Through a Pilot Surveillance 

System — New York, 2015

Weekly / November 3, 2017 / 66(43);1182–1184

Canine cyanotoxin poisonings in the United States 

(1920s-2012): review of suspected and confirmed 

cases from three data sources. Backer et al. 2013

Beef Magazine, 2015 

Sea Otters; Miller et 

al. 2010 PLosONE

https://www.cdc.gov/
https://www.cdc.gov/mmwr/index.html
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May 23, 2016
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To monitor cyanobacteria you have to detect it, 

and not detect other stuff.  
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Scum isn’t the answer. Planktothrix in 

Sandusky Bay, which doesn’t make scum

2010
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MERIS bands
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near infrared

Chlorophyll,

sediment, 

tannins, iron

MERIS bands and reflectance of cyanobacteria

blue green red



Vermont, Sep 17, 2018NOAA  Coastal Ocean Science

So we capture the dips, chl-a and PC

MERIS 
bands

CI (SS-681) is 
curvature around 
chl-a absorption/ 
fluorescence zone
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Even more interesting when it forms scum.  

Need satellite to see near-infared (NIR)

NIRred
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First Remote sensing  of an algal bloom, 1974

An infrared photograph of part of Clear Lake, 
California (Fig. 1) shows beautiful, complex patterns 
of blue-green algal blooms which were not observed 
by conventional limnological techniques. Repeated 
observations of patterns such as these can be used 
to chart the surface movement of these buoyant 
algae and can also be used to help control algal 
scums in eutrophic lakes.



Vermont, Sep 17, 2018NOAA  Coastal Ocean Science

Using NIR instead of green shows scum

West 

Sister I.

300+ sq miles of 

scum on Aug. 15
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Finding the cyano blooms and not the other stuff
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If it works in Lake Erie, what about other places?

September  01

NASA MODIS

October 08

ESA MERIS

Maximum extent 2011 Maximum extent 2015

low mediu

m

high

Bloom density 2011 Bloom density 2015
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Lake Erie relationship of satellite to Microcystis cell 

concentration. Does it work elsewhere? 

Lunetta, Schaeffer, Stumpf et al. Remote Sensing of Environment
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What about chl-a, if that’s what we’re detecting?

Florida lakes

Mean error 5 µg/L

Est chl a = 

4020*(CI) + 20

Detection of chlorophyll 

> 20 µg/L

– (working on > 10 

µg/L)
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Harris Chain of 

Lakes central 

Florida

Starts in Apopka, 

and flows 

through the 

rest. 

Restoration to 

reduce P, saw 

lower P loads in 

Griffin and 

Dora.
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MERIS vs field
MERIS Field
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Some lakes in California

Clear Lake 
Klamath Lake 
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Klamath Lake Area, Oregon/California

Aug 04 2010 MERIS

Upper Klamath 

Lake

Lost Creek 

Lake

Copco
Iron Gate

OR

CA

20  µg/L 50 µg/L

Susan Corum

Karuk Tribe Dept. Natural 

Resources
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Klamath River (California) reservoirs.  

MERIS composites

Aug 11-20, 2010 top

Feb 1-10, 2011 bottom 

Iron 

Gate

Copco

20  µg/L 50 µg/L
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First Remote sensing  of an algal bloom, 1974

An infrared photograph of part of Clear Lake, 
California (Fig. 1) shows beautiful, complex patterns 
of blue-green algal blooms which were not observed 
by conventional limnological techniques. Repeated 
observations of patterns such as these can be used 
to chart the surface movement of these buoyant 
algae and can also be used to help control algal 
scums in eutrophic lakes.
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Proof-of-of Concept example Clear Lake, CA
(Imagery shows intensification of chlorophyll-a in June)

In mid June chlorophyll increased 

dramatically Clear Lake Lower 

Arms on June 16th, 2011. Clear 

Lake subsequently suffered a 

devastating cyanobacteria 

bloom that continue through the 

summer.  Early June chlorophyll 

~3 ug/L in NW, 15 ug/L in Lower 

Arms.  

60 and 130 ug/L in mid July. 
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Utah Lake, Utah, 2016

At 150 sq miles,  

one of the largest 

freshwater lakes in 

western US; 

36th in entire US
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Utah Lake, Utah, 2017    

samples collected at the lake 

showed indications of harmful levels 

of cyanobacteria in the waters of 

Provo Bay after the bloom was 

spotted on satellite imagery.

OLCI June 18

Dolichospermum

crissum 2.6M cells/mL 

in Provo Bay, June 22
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Utah Lake, Utah, 2017,  rapid growth

OLCI June 18 OLCI June 30 OLCI July 07
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Value of algorithm over true color

June 18  2017                        July 07
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June 2018
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May 23, 2016
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St Lucie Estuary 2016
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Okeechobee on June 14, 2016
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Caloosahatchee River Estuary, July 9, 2018
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Lake Okeechobee, 2018

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

35 km
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Lake Champlain 2017

Sep 20               Oct 02
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And Lake Champlain?

Aug 06    Sep 07, 2018
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Lake Champlain, Sep 14, 

2018 Sentinel-3

CI                 CIcyano
S2  Sep 13

Scum enhanced

S3 Sep 14

“true color”
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Lake Erie can help with other places in the 

country

Terra  23 June 2013


