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Harmful Algal Blooms (HAB) 

 Bloom- Increase in concentration 
and mass development of algal 
and cyanobacterial cells 

 Typical Conditions 

• Warm Temperature 

• Sunlight 

• Nutrients- phosphorus 

• Calm conditions 

Lake Okeechobee RECOVER 
PM: Chlorophyll a  <40ppb 

 



Lake Okeechobee Algal Bloom 
Monitoring 

 WQM Section collect grab samples 
monthly  

 Time, Labor, and Cost  

 Limits spatial and temporal scale 

 Lag in data availability 

 Can identify general trend in bloom 
and toxin occurrence 

 However, Algal Blooms tend to be 
transient and ephemeral 

 

Evaluate a rapid, effective, affordable 

option? 

 



NOAA Cyanobacterial Index (CI) 

Effective for Lake Erie 

High Correlation with Chl a in Lakes and 
River in SJRWMD 

Validation with Lake Okeechobee on going 

Absorption and Backscatter of 

materials in water: 

• Water 

• Sediment-Detritus 

• Dissolved Inorganics 

• Phytoplankton 

• Use absorption at 681nm to 

find cyanobacteria 

Wynne et al 2008 



Satellite Resolution 

MERIS 300m 2 day 10 

(5 on red edge) 

Until 2012 

MODIS 1km 1-2 day 7-8 

(2 on red edge) 

Currently Used 

Landsat 30m  16 day 4 

(1 red, 1NIR) 

Long Revisit 

Time 

OLCI on 

Sentinel 3 

300m 

 

2 day 10 

(5 on red edge) 

Launched Feb 

2016; Usable 

data within 6 

months 



FDOH HAB Health Bulletin 



MODIS Modified CI and Chl a 

 

Wavelength (nm) 

Cyanobacteria bloom 8/6/2014 PALMOUT 8/6/2014 

R
e

m
o

te
 S

e
n

si
n

g
 R

e
fl

e
ct

a
n

ce
 (

m
W

/(
m

^
2

*
n

m
*

S
r)

 

Cyanobacterial Bloom dominated by: 

Cylindrospermopsis raciborskii and Anabaena spp.  



MODIS Modified CI and Chl a 



Satellite Detection 
Limitations 

• Land/Water Edge 

• Emergent and 

Submerged Aquatic 

Vegetation 

• Cloud Coverage 



Conclusions 

Satellite has shown to be a valuable tool for 
monitoring HAB elsewhere 

Near real-time and satellite data is free 

MODIS is good 

MERIS was better 

OLCI is the future 

Potential for use on Lake Okeechobee and 
validation is on going 



Extra Slides 

 



Satellites and Sensitivity 



Microcystin > 0.2 ug/L 
WY 2012 to WY 2015 


