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cyanobacteria

Source: Ryan Vandermeulen & Jeremy Werdell





Source: Whitman et al. 2022. Harmful Algae.



Validation

Sources: Whitman et al. 2022. Harmful Algae; Seegers et al. 2021. Remote Sensing of Environment; 
Mishra et al. 2021. Science of the Total Environment; Coffer et al. 2021. Water Research.
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(Rick Egan/The Salt Lake Tribune)



Utah Lake July 3, 2017

Source: Stroming et al. 2020. GeoHealth
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Source: Schaeffer et al. 2018. Environmental Modelling and Software 



Source: Schaeffer et al. 2018. Environmental Modelling and Software 
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Source: Mishra et al. 2023. Science of the Total Environment; Schaeffer et al. 2022. 
Ecological Indicators; Coffer et al. 2021. Ecological Indicators and others…



Source: www.enviroatlas.epa.gov
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Source: https://www.epa.gov/report-environment
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Scenario

1 week/year reduction in cyanobacteria

Northeast 
Regional

annual benefit

$14,606,248

Source: Zhang et al. 2022. Ecological Economics 
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Source: Handler et al. 2023. Science of the Total Environment 
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What is next?

Metric Prediction dataset (2021)
Sensitivity 0.88
Specificity 0.91
Accuracy 0.90

Source: Schaeffer et al. In Review. Journal of Environmental Management



What is next?
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What is next?
Sentinel-3 Sentinel-2 

>270,000 (98%) lakes
Annual potential avoided costs ~$42 million/year 

Sources: Clark et al. 2017. Ecological Indicators; Papenfus et al. 2020. Environmental 
Monitoring and Assessment 



What is next?

Source: Salls et al. In Review. Environmental Monitoring and Assessment



Sample data
• Date/Time -
• Latitude/Longitude – Continental United States
• Sampling Depth – Prefer surface samples <2m 
• Sample Type (Grab, Composite, Depth Integrated, Width Integrated, 

Depth-Width Integrated)
• Variables

• Lab extracted chlorophyll-a (not sonde fluorescence data, ie. RFU) with 
method information and QC data preferred

• Location typically toward center of the lake
• Time typically mid-day between 10am-2pm local
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