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Network Mobile Application

New Tool for the Early Detection of Algal Blooms in U.S. Freshwater Systems
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Onsite Non-Potable Water Reuse 


Impact of CyAN

Supporting the environmental management and use of U.S. waters, protecting
human health, conserving money and resources using satellite data records.
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Presentation Notes
USGS: Field freshwater HAB monitoring, ecological expertise, and Landsat satellite management. Hosts surface water temperature product. 
NOAA: Satellite algorithms to detect and forecast HABs for marine systems and Great Lakes. 
NASA: Satellite data processing, evaluation/validation, quality control. Produces US cyanobacteria satellite product for CyAN. 	
EPA: Satellite application methods for management of freshwater HABs and water quality. Hosts mobile application.	

	

	


https://eos.org/science-updates/agencies-collaborate-develop-a-cyanobacteria-assessment-network

Sentinel-3A Satellite Remote Sensing

Video Source: European Space Agency

Ocean and Land Colour
Instrument (OLCI)
= Revisit: 2-3 day
= Spatial resolution: 300m
= Surface water measures

o

EUMETSAT

European Space Agency
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Example of what a single day looks like across the US and gives an idea of why we say an image is taken every 2-3 days.


http://www.esa.int/

with Satellite
=Uscs Remote Sensing

Mixed pixels, drought/flood dynamics
lce and snow
Provisional data may have errors

Test QA flags now applied for mixed
pixels and snow/ice
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Mixed pixels, drought/flood dynamics, 
Ice and snow
Provisional data, may have errors
Test QA flags now applied for mixed pixels and snow/ice
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Algorithm validation for the MERIS times series 2002-2012 using insitu data from the USGS FIELD database. This gave us coverage from 26 states although Florida and Minnesota combined made up >25% of the total samples. The take home is that the algorithm do a reasonable job assessing various levels of chlorophyll. 


Clark et al. 2015.
Ecological Indicators.

doi.org/10.1016/j.e
colind.2017.04.046

Lunetta et al. 2015.
Remote Sensing of

Environment.
doi.org/10.1016/j.rse

.2014.06.008

Initial Cyanobacteria Validation

Satellite Value

10000000

Jf'v“.!r‘LPE = 28.6%
R'=0.95

1000000 -

(cells/mL)

—_—
§
—

-
.-'.
-

s

N

o
-

%

10000
10000

MERIS cyanobacteria abundance

100000

In-situ cyanobacteria abundance
(cells/mL)

1000000

Bottle Samples

Satellite results represent what is seen in the field.

10000000



Presenter
Presentation Notes
Algorithm validation for the MERIS times series 2002-2012 using insitu data from the USGS FIELD database. This gave us coverage from 26 states although Florida and Minnesota combined made up >25% of the total samples. The take home is that the algorithm do a reasonable job assessing various levels of chlorophyll. 

https://doi.org/10.1016/j.rse.2014.06.008
https://doi.org/10.1016/j.ecolind.2017.04.046

Can | use the CyAN App for My Lake?

The CyAN app provides access to cyanobacterial bloom satellite data for
over 2,000 of the largest lakes and reservoirs across the United States.

Schaeffer et al 2018.
Environmental
Modelling & Software.

doi.org/10.1016/j.e
nvsoft.2018.08.015
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2,370 lakes

https://doi.org/10.1016/j.envsoft.2018.08.015

Weekly Data
Behind the Scenes
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App weekly data shows only the maximum detected value from the week of data. So in this case there is no satellite data on Sunday, Wednesday, Friday or Saturday.  The satellite did provide a measurement on Monday but there was no detection (grey). Tuesday there was a detection at the 50,000 cell/mL range and Thursday the detection increased to 200,000 cell/mL. The retained weekly maximum value for that location is reported as 200,000 cell/mL.
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Only reports when cyanobacteria is detected.
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There are 3 kinds of detections in the data (1) cyanobacteria biomass, (2) water but no detection of cyanobacteria, and (3) no data – either clouds, a quality flag such as mixed pixel or ice or no image for that location. We think the minimum detection limit is around 10,000-20,000 cells/mL.

Mobile app only reports detects of cyanobacteria at the pin’s pixel location. Demonstration on this slide where the location of the pin has no detection the first two most recent weeks, but there was detection on the July 6, 29, and June 1 weekly images. These are the images the app pulls for display.  
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App functionality and satellite data were validated against 25 state health advisories issued in 2017 across seven states.

https://doi.org/10.1016/j.envsoft.2018.08.015
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Cyanobacteria Assessment Network
(CYAN)

This experimental mobile application provides provisional
satellite derived measures of cyanobacteria, which may
contain errors and should be considered a research

level tool. Users should refer to the app help menu for
more details. The focus of this application is to provide
cyanobacteria measures for larger lakes and reservoirs
within the continental US. Data products are 7-day
maximum cyanobacteria measures updated weekly.

Click here to learn more about using this application
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Cyanobacteria Assessment Network
(CyAN)

This experimental mobile application provides provisional
satellite derived measures of cyanobacteria, which may
contain errors and should be considered a research

level tool. Users should refer to the app help menu for
more details. The focus of this application is to provide
cyanobacteria measures for larger lakes and reservoirs
within the continental US. Data products are 7-day
maximum cyanobacteria measures updated weekly.

Click here to learn more about using this application
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