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Adopted from Törmä et al., 2015



1973 first prototype mobile phone
Source: The Atlantic

2023: 500+ pixels per inch 



Limitations

Photo credits: EPA, NIH, NOAA NCEI, NPS, San Bernardino Co. 





Long term sondes

Photo credits: EPA, NACEPT 
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Utah Lake

(Rick Egan/The Salt Lake Tribune)



Utah Lake



UCMR 4: Preceding the finished water sample collection, did you 
observe an algal bloom in your source waters near the intake?

685 resolvable source waters

Coffer et al., 2021. Water Res. 



Source water characterized by averaging 
all satellite pixels within 900 m of intake 

for UCMR 4 data collected within 1 
month of satellite overpass 

Coffer et al., 2021. Water Res. 

UCMR 4: Preceding the finished water sample collection, did you 
observe an algal bloom in your source waters near the intake?



UCMR 4: Preceding the finished water sample collection, did you 
observe an algal bloom in your source waters near the intake?

Satellite-derived results and UCMR 4  
qualitative responses of “Yes” and “No” 

were compared using the Mann-Whitney 
U test and had 94% agreement

Coffer et al., 2021. Water Res. 



Satellite imageryUCMR 4 observations

Primarily characterizes the upper 
portion of the water column 

Asked PWS observers if a surface 
bloom was observed near the intake



After confirming satellite imagery can be used to monitor source 
water cyanobacteria, we can assess large-scale patterns

Across all 685 satellite-resolvable 
source waters in the United States, 

median cyanobacterial bloom  frequency 
was 2%; Maximum frequency was

 100% at two source waters

Coffer et al., 2021. Water Res. 



After confirming satellite imagery can be used to monitor source 
water cyanobacteria, we can assess large-scale patterns

Coffer et al., 2021. Water Res. 

Trend 
assessment 

indicates source 
waters at one 

intake increased 
in cyanobacteria 
abundance from 
2016-2020 while 
4 source waters 

decreased 



GeoTIFFs



NASA CyAN website



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

NASA CyAN website



1 2 3

CyAN app demo
www.epa.gov/water-research/cyanobacteria-assessment-network-application-cyan-app



Willamette River at the Hawthorne Bridge 8/15/2023     
Photo credit:  Multnomah County Health Department 

ASDWA HABS Webinar: CyAN and 
Potential Satellite Monitoring of Drinking Water Sources
Oregon DEQ
Julie Harvey, Drinking Water Protection Program
Dan Sobota, Senior Water Quality Analyst and Harmful Algal Blooms Coordination Team Lead

September 19, 2023



Oregon’s Web application using CyAN data



Satellite Estimates of Cyanobacteria in Oregon Lakes and Reservoirs -
https://www.oregon.gov/deq/wq/pages/harmful-algal-blooms.aspx

https://www.oregon.gov/deq/wq/pages/harmful-algal-blooms.aspx


1. Documented HABs with cyanotoxin detected;

2. Source or upstream waterbody on DEQ 303(d) 
list for not meeting WQ standards for algae and 
aquatic weeds;

3. Downstream of source susceptible to HABs or 
cyanotoxins

4. OHA determination based on characteristics of 
the source, including, but not limited to, slow 
moving or stagnant water, temperature, 
available sources of nutrients, water quality 
data, satellite imagery, presence of microcystin- 
or cylindrospermopsin-producing genes, or 
other relevant information.

Susceptible Water Systems – OHA Rules (2019)



Sturgeon Lake – Sauvie Island, 
Multnomah County, Oregon 7/21/2023     
Photo credit:  Oregon DEQ



Sturgeon Lake – Sauvie Island, 
Multnomah County, Oregon 7/21/2023     
Photo credit:  Oregon DEQ



CyAN data 
Visual 

confirmation 
and sampling 

Analytical 
testing to 

confirm cHABs

Initiate sampling 
for downstream 

public water 
supplies

CyAN Satellite Data 
allows us to screen more 
places, more frequently 
to we can prioritize 
resources for sampling 
and make decisions that 
protect public health and 
the environment
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Annual potential avoided costs 
~$42 million/year 

>270,000 (98%) lakes
312 (83%) estuaries & 85 (100%) sub estuaries

Original CyAN data
300 meter resolution 

CyAN S2.0
10-60 meter resolution 

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



Summary

• CIcyano satellite images available daily and weekly​
• Annual potential avoided costs ~$5.7 million/year

• Training, software (open source, GIS, Andorid, web-based)​
• NASA website​
• SeaDAS​
• ArcMAP and ArcPRO RS Tools​
• Android mobile and web-applications​

• Demonstrations
• Utah Lake​
• Surface source waters
• Oregon DEQ​

NASA CyAN website

EPA CyAN website



• Acknowledgements
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• This material is based upon work supported by the NASA Ocean Biology 
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• 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. EPA. The views 
expressed are those of the authors and do not necessarily reflect the views of 
policies of the U.S. EPA.

https://sound-effects.bbcrewind.co.uk/
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