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Review of Part 1

• Described state-of-the-art, high spatial and spectral resolution observations from 

Landsat 8, Sentinel-2, and Sentinel-3 for water quality remote sensing.

• Described selected, open source, in situ measurements of water quality 

parameters including from USGS Water Dashboard and Lake Water Quality Portal, 

National Harmonized Chlorophyll Data, UNEP GEMStat, and GLORIA.

• Reviewed algorithm development requirements for remote sensing of water 

quality parameters.

• Explored and downloaded GLORIA in situ measurements of chlorophyll-a 

concentration, TSS, and Secchi Depth for Lake Erie. 

• Searched and identified optical surface reflectance data from Landsat 8 and 

Sentinel-2 collocated with in situ measurements for Lake Erie using GEE.
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Training Outline

Part 3

Assess Water 
Quality using 

Satellite and In Situ 
Observations

July 25, 2023

Homework

Opens July 25 – Due August 8 – Posted on Training Webpage 

A certificate of completion will be awarded to those who attend all live sessions and complete 
the homework assignment(s) before the given due date. 

July 20, 2023

Part 2

Cyanobacteria 
Assessment 

Network (CyAN)

July 18, 2023

Part 1

Overview of 
Remote Sensing 
Observations to 

Assess Water 
Quality
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How to Ask Questions

• Please put your questions in the Questions box and we will address them at the 

end of the webinar.

• Feel free to enter your questions as we go. We will try to get to all of the questions 

during the Q&A session after the webinar.

• The remainder of the questions will be answered in the Q&A document, which will 

be posted to the training website about a week after the training.



5NASA ARSET – Monitoring Water Quality of Inland Lakes using Remote Sensing



6NASA ARSET – Monitoring Water Quality of Inland Lakes using Remote Sensing



7NASA ARSET – Monitoring Water Quality of Inland Lakes using Remote Sensing

Fresh Water

2.5%

Earth’s Water

Surface

1.2%

~8,000,000,000

Houston, TX
~2,400,000
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Part 2 – Trainers

Blake Schaeffer

Research Scientist

US EPA

Daniel Sobota

Senior Water Quality Specialist

OR DEQ

Bridget Seegers

Research Scientist

NASA

Insert

Image
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Insert

Image

Here

Insert

Image

Here
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Cyanobacteria
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Cyanobacteria

Nutrients



12NASA ARSET – Monitoring Water Quality of Inland Lakes using Remote Sensing



ABSORPTION (a)

SCATTERING (bb)

AIR

WATER

Two possible 

things happen to a 

photon in water.

Phytoplankton

Detritus

Organic Matter

Adapted from Ryan Vandermeulen
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Cyanobacteria Assessment Network



15NASA ARSET – Monitoring Water Quality of Inland Lakes using Remote Sensing



16NASA ARSET – Monitoring Water Quality of Inland Lakes using Remote Sensing

Utah Lake

(Rick Egan/The Salt Lake Tribune)
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Utah Lake
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GeoTIFFs
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NASA Cyanobacteria Assessment Network

https://oceancolor.gsfc.nasa.gov/about/projects/cyan/
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https://oceancolor.gsfc.nasa.gov/about/projects/cyan/

https://oceancolor.gsfc.nasa.gov/about/projects/cyan/
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CyAN App Demo

1 2 3
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CyAN Web-App Demo
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Temporal Frequency Spatial Extent
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https://cfpub.epa.gov/roe/indicator.cfm?i=95
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Report on Environment Demo
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Per-House Annual Benefits

Scenario

Northeast 

Regional

Annual 

Benefit

1 Week/Year Reduction

in Cyanobacteria
$14,606,248

Zhang et al. 2022. Ecological Economics 
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Lakes at Risk of Toxic Cyanobacteria

Handler et al. 2023. Science of the Total Environment 
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Summary

• Clcyano satellite images available daily and weekly

– Annual potential avoided costs ~$5.7 million/year 

• Training, Software (open-source, GIS, Android, web-based)

– NASA Website

– SeaDAS

– ArcMAP and ArcPRO RS Tools

– Android Mobile and Web Applications

• Metrics

– Frequency, Extent, Magnitude, Occurrence

– Report on the Environment and EnviroAtlas



Part 2: Cyanobacteria Assessment Network (CyAN)

Summary
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Resources

• US EPA Cyanobacteria Assessment Network

• NASA Cyanobacteria Assessment Network

• Funding

– This material is based upon work supported by the NASA Ocean Biology and 
Biogeochemistry Program/Applied Sciences Program (proposals 14-SMDUNSOL14- 
0001 and SMDSS20-0006) and by the US EPA, NOAA, U.S. Geological Survey Toxic 
Substances Hydrology Program

• Sounds

– BBC Sound Effects

• Any mention of trade names, manufacturers or products does not imply an endorsement 
by the United States Government or the U.S. Environmental Protection Agency. The views 
expressed are those of the authors and do not necessarily reflect the views or policies of 
the US EPA.

Acknowledgements

https://www.epa.gov/cyanoproject
https://oceancolor.gsfc.nasa.gov/projects/cyan/
https://sound-effects.bbcrewind.co.uk/
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Contact Information

Trainers:

• Blake Schaeffer

– Schaeffer.blake@epa.gov

• Bridget Seegers

– Bridget.n.Seegers@nasa.gov

• Daniel Sobota

– Daniel.sobota@deq.oregon.gov

• ARSET Website

• Follow us on Twitter!

– @NASAARSET

• ARSET YouTube

Visit our Sister Programs:

DEVELOP

SERVIR

https://appliedsciences.nasa.gov/what-we-do/capacity-building/arset
https://twitter.com/NASAARSET?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://www.youtube.com/user/NASAgovVideo/playlists
https://appliedsciences.nasa.gov/what-we-do/capacity-building/develop
https://www.nasa.gov/mission_pages/servir/index.html
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Looking Ahead to Part 3

Part 3 will focus on:

• Developing statistical algorithms in GEE to obtain chlorophyll-a concentration, 

total suspended sediments, and water clarity from the Sentinel-2 and in situ data 

identified for Lake Erie in Part 1.

• Explore variability of the water quality parameters.
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Homework and Certificates

• Homework:

– One homework assignment

– Opens on July 25, 2023

– Access from the training webpage

– Answers must be submitted via Google Forms

– Due by August 8, 2023

– There will be hands-on exercises in all sessions. You will be instructed to submit results of 
these exercises to a Google Drive folder.

• Certificate of Completion:

– Attend all three live webinars (attendance is recorded automatically)

– Complete the homework assignment by the deadline

– You will receive a certificate via email approximately two months after completion of 
the course.
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Questions and Answers

• Please put your questions in the Questions box

• We will try to get to all of the questions during the Q&A session

• Any remaining questions will be answered in the Q&A document, which will be 

posted to the training website about a week after the training.
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Thank You! 
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