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An integrated approach to studying HABs 



 

HAB Tracker Background 

• Weekly forecast 

• Weekly monitoring 

(GLERL) 

• Satellite-derived 

Cyanobacteria Index 

(CI) via Rick Stumpf  

• Translated to virtual 

2D surface particles 

(GNOME) 

• 5-day forecast of 2D 

currents from GLCFS 

(POM - GLERL) 

• Daily forecast 

• Weekly monitoring 

(GLERL) 

• Satellite-derived HAB: 

FLH + CI algorithms 

w/ atmospheric corr. 

• Translate to 3D 

particles (P3D model) 

• 5-day forecast of 3D 

currents from new 

Lake Erie FVCOM 

(LEOFS) 



 

Weekly Sampling Monitoring 

• June – October 

• Surface water samples 

• Ground-truth for 

remote sensing (bloom 

extent, distribution) 

• Parameters: 
• Temperature 
• Kpar 
• CHN 
• SRP 
• Particulate P 
• Total P 
• NO3 + NO2 

• NH3 

• Fluorescence 
 

• Chlorophyll 
• Particulate and 

dissolved 
microcystins 

• Phytoplankton 
community 
composition 

• Phycocyanin 
• DNA 
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Continuous Monitoring 

Monitoring 

Sensors: 
. Turner C6, Cyclops sensors 

. Chlorophyll, Phycocyanin, 
Turbidity, CDOM 

. Wetlabs Cycle -PO4 

= Real-time observation station in 2014 

• 15-min CTD and 

optical 

• Hourly SRP 

 

Continuous Monitoring 



 

Continuous Monitoring Monitoring 

Dissolved-P – Toledo Channel Marker Light 2 (WE4) 



 

COMBINE ALGORITHMS 

FLH & CI after converted to chlorophyll 

September 3, 2014 

Remote Sensing 



 

COMBINE ALGORITHMS 

HARMFUL ALGAL BLOOM EXTENT 

September 3, 2014 

Remote Sensing 



 

Hydrodynamic Forecasts Modeling 

Nowcast (observed) Forecast (NDFD) 

Lake Erie FVCOM (LEOFS) 

• Daily 

nowcast/forecast 

(120 hrs) 

• Hourly currents 

• HAB advection 



 

HAB  Particles Modeling 
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FLH+CI Algorithm 

P3D particle trajectory model 

[P3D: Bennett, Clites, Schwab (1983)] 

• Daily forecast 
• reinitialize model with new 

satellite data -OR- 

• continue with last particle 

positions 

• P3D 

• Horizontal diffusion 

calibrated to drifters 

• vertical 

distribution/mixing 

ongoing 

5-day forecast 



 

HAB Tracker 

Communications 
NASA/MODIS 

FLH+CI Algorithm 
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Great Lakes 

Coastal 

Forecasting 

System 
(GLCFS) 

OAR/GLERL NWS/NDFD NOS/CO-OPS R2O 

Weekly bulletin 
Real-time 
monitoring 
Daily forecast 

Water intake 
managers 



 

Thank You! 

 Questions? 
 
Sonia.Joseph@noaa.gov 
 
HABs monitoring and real time data:  
http://www.glerl.noaa.gov/res/HABs_and_Hypoxia/ 
 
Sign up for Lake Erie HABs Bulletin: 
 
http://coastalscience.noaa.gov/research/habs/forecasting 
Or 
http://www.glerl.noaa.gov/res/HABs_and_Hypoxia/ 
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