
Monitoring and Forecasting Cyanobacterial 

Blooms for Public Health Protection and 

Response

NASA - Decision Support through Earth Science 

Research Results
NNH08ZDA001N-Decisions



NASA-Decision Support 2009NOAA Coastal Ocean Science

Team
NOAA/NOS Center for Coastal Monitoring and Assessment:  Rick Stumpf, 
Tim Wynne, Shelly Tomlinson
Overall project coordination, satellite remote sensing for detection of 
cyanobacteria, forecast system development, overseeing the transition of 
research capabilities into operations and skill assessment

Center of Excellence for Great Lakes and Human Health: Sonia Joseph
Will lead the education and outreach component in the Great Lakes

NOAA Great Lakes Environmental Research Lab : Juli Dyble-Bressie
Evaluate the ecological models for detection and forecasts and assist in 
field data collection

Florida Department of Health: Andrew Reich
Will lead user interaction in Florida and develop plans that integrate the 
forecasts into response systems, and aid in identifying appropriate 
products

Center for Disease Control and Prevention: Lorraine Backer
To incorporate products into the HAB Illness Surveillance System 
(HABISS) to make them available to the user community
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Metrics

Metric Measures

Total forecasts # of states # of water bodies # forecasts (climatologic/ 

seasonal/ nowcasts)

Use of forecasts 

(HABISS)

# of states receiving 

forecasts

# of states 

contributing data

# of products

Data access # states contributing 

data

# sites with data # complete data records in 

HABISS

Response plans # of response plans 

using forecasts

% of products 

used

# changes in response

Skill Assessibility of 

forecasts

% accuracy % increase in accuracy 

during project

Outreach/ 

education

# of states trained # of agencies # of individuals

Reliability % of products 

created each season 

% products 

assessed each year

% of users engaged each 

year
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Plans for FY 2010

An operational nowcast/forecast system will 

be in place for Florida and Lake Erie

Regional climatology will be done for Florida 

and Lake Erie

Field validation of spectral products

Great Lakes and Florida user workshop to 

discuss the usefulness and possible 

improvements of forecasts
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Plans for FY 2010 continued

Establish GIS links to HABISS

Test automated HABISS broadcast to 

managers
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•Cyanobacteria

•PFP

•Puffer Fish Poisoning

Surveillance

Research

Education

Public Health 
Protection 
Strategies

Aquatic Toxins Program
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Public Health
Protect and Promote Safety and Health of People
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To Whom It Concerns,

We live on Catawba Island and when we came 

home yesterday, the shoreline around our house 

smelled and the water was bright green and thick 

like pea soup. I've attached a photo of this 

phenomena as it's almost impossible to believe. 

Obviously we stayed out of the water. But this has 

us greatly concerned.

Can you please supply us with some sort of 

explanation, if you have one yet?
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Photo credit: Diane D. Straw
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Goals of Proposal

Help managers with public 

health and safety

Reduce cost of impact

Educate the public

Reduce impacts to the 

public 

Establish as an operational 

capability
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Identify HAB monitoring methods

Assess stakeholder needs and existing 

knowledge

Work with end users to 

develop useful tools and 

technologies

Toledo HAB workshop, NOAA GLERL

2007 HAB Stakeholder Workshops
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Components to a forecast

• Create the HAB field

• Identify a HAB

• Locate the HAB: area and 

concentration

• Model the HAB field 

• Obtain currents 

(probably modeled) from HAB field to present

• Obtain forecasted currents

• nowcast to today and forecast out 2-4 days (limit of forecast) 

Interpret the fields (past, nowcast, and forecast)

• Share information

• Inform Public Health & environmental managers

• Guide field sampling

MODIS 31Aug09 (NASA Rapidfire)
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Rule-Based Model
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Bloom Vs No-Bloom

Bloom negative 

“Positive Cyano Index”

No Bloom 

“Negative 

Cyano Index”
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MERIS and MODIS Detection Products

September 11, 2008

MERIS Cyano Index MODIS Cyano Index

cloud
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Scum detection with MODIS
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MODIS Images in Florida

Rhos 865 NIR/Red
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Bulletin for Managers, distributed by CEGLHH
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Great Lakes Coastal Forecasting System 

provides nowcast and forecast of currents
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Components of Forecasting Blooms

• Particle Trajectory using GNOME

• (General NOAA Operational Modeling Environment) to 
move the blooms (surface only at this time). 

• Merges particle field with current field
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Concentration estimated from satellite 

converted to particles

Particles are 

combined in 

GNOME with 

currents
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Particles modeled, and reformed to 

concentration

11Sep observed 
as particles

15Sep modeled with 
11Sep observed

15Sep modeled as concentration
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9/11 9/17

Images will need to be interpreted with winds 

based on Wynne et al. 
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Discrepancy 
from wind event

bloom resurfaces

Modeled to 09/15

Observed Observed 
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