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About Cyanobacterial 
Harmful Algal Blooms 
(CyanoHABs)

▪ A distinct group of phytoplankton

▪ Adaptable to a variety of aquatic 

environments

▪ Need nutrient rich waters and 

warm temperature to bloom

▪ Multiply quickly to form colonies 

or blooms

▪ Can be potentially linked to global 

climate change
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CyanoHABs: Toxicity, Health Hazards and 
Economic Impacts

▪ CyanoHABs can be toxic –

affect the entire waterbody

▪ Fishes, corals and 

aquaculture, cattle can die

▪ Hepatotoxins and Neurotoxins 

– hazardous to humans too

▪ Degrade water quality and 

hamper recreational activity

▪ Adversely effect a nation’s 

economy



z Remote Sensing of 
CyanoHABs

▪ Visual detection very difficult –

highly synonymous with green 

algae

▪ Phycocyanin pigment absorbs 

light strongly at 620nm

▪ This absorption feature used to 

detect CyanoHABs

▪ Sentinel-3 – only opensource 

satellite sensor to have a 

dedicated 620 nm band
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Overall Objective

▪ Monitor global inland and coastal 

water bodies for CyanoHABs using 

remote sensing (Sentinel-3)

▪ Develop an accessible, web-based 

dashboard for quick analysis and 

visualization of remotely sensed 

CyanoHABs

▪ Ultimately aid in better decision 

making of water quality and serve 

as early warning system to take 

timely action
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Methodology
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Google Earth Engine Dashboard Interface

CyanoHABs Dashboard
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Dashboard Interface – Loading Imagery
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Dashboard Interface – Visualizations & Functionalities
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Detecting a CyanoHAB – Bloom Location
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Detecting a CyanoHAB – Non-bloom location
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Using this tool to prevent potential 
Disease Outbreak due to CyanoHABs

CDC Recently 

published a study 

correlating ER 

visits with the 

boom in harmful 

algal blooms in 

the GOM area

Lavery et al., 2021
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Spatio-Temporal Maps, Monitoring Waterbodies 

Map credits: B.Page et. al, 2017

Lake Okeechobee, Florida, US

Suffered from heavy

Cyanoblooms in 2018

Lake Utah, 

Utah
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CyanoHAB Spatio-Temporal Maps: Lake Okeechobee
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CyanoHAB Spatio-Temporal Maps: Lake Utah



z
Conclusion

• A GEE dashboard was developed for rapid detection and

monitoring of CyanoHABs using Sentinel-3 data

• This dashboard can be easily shared with water resource

managers who can follow simple steps to detect cyanobacteria

and visualize the affected region within waterbodies

• This is very helpful and cost saving tool for lake managers in

planning their field trip and forming management strategies

timely

• Moreover, it can be used as an early warning system to

prevent potential disease outbreak in humans as well as

other livestock due to CyanoHABs

• Similar dashboard can be developed in future for other satellite

sensors such as Landsat 8 and Sentinel 2 for monitoring other

water quality parameters for smaller water bodies
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z THANK YOU
Questions?


