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Semi-analytical algorithm 
transitioning to operations under 
NOAA CoastWatch in 2018 

Sayers, Fahnenstiel, et al 



Lake	
  Erie	
  HAB	
  Bulle.n	
  since	
  2009,	
  	
  
move	
  to	
  opera.ons	
  in	
  2017	
  

HAB Tracker 

5-day Forecast 

Lake	
  Erie	
  HAB	
  Tracker	
  since	
  2014,	
  	
  
scheduled	
  for	
  transi.on	
  in	
  2018	
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  support	
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  products	
  



OSAT | Observing Systems 

Real-time Coastal Observation Network: Buoys 
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       MET Stations 
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- Classified as a “NOAA 
  Critical Observing System 
  of Record” 
 
- Embedded Linux platforms for    
internal Ethernet, data 
processing, control, and 
diagnostics 
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Establishing a Western Lake Erie Monitoring Capacity 



Western Lake Erie Nutrient Monitoring Buoys 

 GLERL | SOAR | HABs 



Chlorophyll Profiles Near Toledo Water Intake 
Improve mixing component of 3D model 



Autonomous	
  near	
  real-­‐Hme	
  toxin	
  detecHon	
  for	
  Lake	
  Erie	
  
•  Environmental	
  Sample	
  Processor	
  
•  CollaboraHon	
  between	
  NOAA,	
  MBARI,	
  WHOI,	
  OSU	
  
•  Successfully	
  deployed	
  in	
  Lake	
  Erie	
  in	
  2016	
  
•  Two	
  deployments	
  scheduled	
  for	
  2017	
  	
  
•  Truly	
  emerging	
  technology	
  

•  Fewer	
  than	
  20	
  worldwide	
  
•  ESPniagara	
  is	
  the	
  first	
  to	
  study	
  freshwater	
  CHABs	
  
•  Fine-­‐scale	
  microcys.ns	
  observa.ons	
  are	
  cri.cal	
  for	
  toxicity	
  models	
  

Lead	
  by	
  Timothy	
  Davis	
  



Airborne Hyperspectral Detection of Cyanobacteria: 
Resonon Pika II Sensor  
Vander Woude, Ruberg 
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240	
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  m	
  spa.al	
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  degree	
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   Vander	
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Flyovers of western Lake 
Erie, Saginaw Bay and 
Lake St. Clair in US and 
CA waters 



Hyperspectral Imagery and Algorithm Development  

Vander	
  Woude,	
  AJ	
   12	
  

•  Ability	
  to	
  detect	
  and	
  
map	
  HABs	
  under	
  clouds	
  
and	
  near	
  coastline	
  

•  Imaging	
  system	
  
transferable	
  to	
  UAS	
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NESDIS funded algorithm development for 2016/17 – 
Maps	
  of	
  Phytoplankton	
  Func.onal	
  Types	
  from	
  Rrs	
  signatures	
  from	
  mono-­‐cultures	
  

8/10 
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•  Cyanobacteria	
  
	
  
•  Diatoms	
  

•  Dinoflagellates	
  

•  Chrysophytes	
  

•  Chlorophytes	
  

Monterey	
  Bay,	
  Central	
  
California,	
  Sherry	
  Palacios	
  &	
  
Raphael	
  Kudela,	
  PHYDOTax	
  

Our	
  phytoplankton	
  cultures	
  

Algorithm research also applies to 
NASA PACE (Plankton, Aerosol, 
Cloud, Ecosystem) satellite 
operational 2023 



Lake Erie SeaPRISM Installation 
Tim Moore, University of New Hampshire 

Funded by NOAA NESDIS and NASA 
 

    •  Standard radiometric observation tool for MODIS, VIIRS, Sentinel 2/3, 
Landsat satellite imagery validation and algorithm development 

•  Unique freshwater contribution to the international NASA AERONET 
system 

•  Combine SeaPRISM and buoy observations to develop algorithms 
relating turbidity to HABs for band-limited satellite sensors 

 



Conclusion / Future Directions 

•  Initial work on the hypoxia observations and warning system – 
forecast system development by Stow, Rowe under CHRP 

•  Developed airborne and satellite remote sensing products 
 
•  Developed offshore nutrient monitoring buoys 

•  Deployed first Great Lakes Environmental Sample Processor 
for HAB toxicity observations 

•  Move towards year-round, under-ice ecosystem observations 

•  Expand nutrient monitoring buoy capacity into Saginaw Bay 


