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Monitoring and Forecasting on other coasts

Common Problem to all Areas:
Advance warning of HABs to limit economic and public 

health impacts
Objective:
Forecasts  (today, tomorrow, and this year)
Solutions:
Monitoring:  

nowcasting (we don’t want to know tomorrow that we 
should have done something today)
initializing forecast models
validating models

Modelling (heuristic and numerical)
Public Awareness and education
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Conclusion: To succeed with a Nowcast /Forecast: 
work backwards

Start small:  pick one or two manager needs
the strategy can be for a cruise ship, but start with a skiff; 
e.g. where do we think a bloom is today

Don’t confuse research interests with management needs
a GIS web site with all the data is really interesting, but . . .

Get toxin/cell counts into some common type
(Low, Medium, High, 10’s of ug’s, whatever)

First figure out the basic heuristic model, then decide on 
the other models and other observations (a 3-D NPZ model 
is really interesting, but ...)

Analysis is necessary, always; and a common standard for 
analysis is more necessary.  Obs are subject to 
interpretation. 
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GCOOS, Concept HAB system (gcoos.tamu.edu)
Drafted last year with active involvement of users.
Harmful Algal Blooms Integrated Observing System (HABIOS)
1.0  Vision Statement
The vision statement for the Harmful Algal Blooms Integrated Observing 

System for the Gulf of Mexico is:
To establish a sustained observing system as part of the U.S. IOOS that will 

facilitate and  enhance efforts  to manage and reduce detrimental effects of 
harmful algal blooms (HABs) on human health and living marine resources 
(non-human animals and plants) and to mitigate socioeconomic impacts of 
HABs on coastal communities.  
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GCOOS concept, gcoos.tamu.org
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What are Forecasts?
• Nowcast:   There is a HAB, where is it today?

– This is usually where it was yesterday.  A location 
(monitoring) and a transport (modeling) problem

• Forecast:   There is a HAB, where will it be in the next few 
days?  
– A location (monitoring) and a transport modeling problem

• Prediction:
– What kind of HAB
– When and Where will HAB initiate or dissipate?

• Will the HAB still be here next month? 
– How severe?

• No HAB today, but HAB next week/month?
– These are ecological modeling problems
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Forecasting and Monitoring

Some philosophical points:

Forecasts need to be operational, if they are sought 
for the long-term. 

Monitoring can include non-operational sampling; 
but the collation and evaluation of data must be 
operational. 

“What is Operational?”
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What is Operational?

• Produced on a determined schedule with 
accountability. 

• Reliable (redundancy, backup, operates during 
vacations, holidays, workshops)

• Institutionally supported
• (institutions don’t usually retire, move, or change fields).  
• Implies stable funding and personnel mgmt, not grant 

funded. 

A sample collected most Tuesdays, or a model set up to run 
every morning is routine but not necessarily operational.   
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Example areas within US 
with HAB monitoring/forecast systems

West coast is described 
at this meeting
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Around the country, a summary of monitoring
Region Monitoring forecasting

Texas TexHAB (state integrated):
Parks, Health, PhytoMN, 
research, cell counts, 
experimental sensors

Demonstration from NOAA 
GMex
(NOAA & TGLO circulation, 
satellite and TexHAB data)

LA-MS-AL Shellfish safety

Florida State funded coordination (FWRI 
etc.; more later

Operational (NOAA)

Southeast Shellfish safety

MD MdDNR HAB program (esp. 
cyano, also icthyotoxic)

Experimental probablistic (using 
Bay circulation model)

DE State and PhytoMN

NJ /NY Brown algae, chl-a, overflights

MA-NH-ME Informal coordination toxin & cell,
state & research

Experimental seasonal & NRT

OH/MI cyano (esp. for water supply) Lake Erie demonstration
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State of Florida: Example monitoring 
program with operational mgmt

Not Present

Present
<1,000

Very Low A  

<5,000

Very Low B 

<10,000

Low       

<100,000

Medium
<1,000,000

High
>1,000,000

cells L-1

Florida Monitoring Program for 
Karenia brevis 
FWRI oversight; samples & data from:

FWRI
Fl DOACS (closes shellfish)
private (state-funded) (Mote Marine Lab)
university
county environmental
county health
volunteers (charter boat)

Assembled cell counts distributed by FWRI
weekly web site 



West Coast HAB Workshop 11 of  Portland OR Feb 2009

Education and public health coordination
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Some specifics on public health
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Example of outreach 
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NOAA Operational Forecast System
Gulf of Mexico,  Demonstration since Sep 1999; 
Operational since Sep 2004:  
An Operational forecast of impact:  0-3 days

and a prediction of likelihood of a bloom for mgmt

Bulletin to managers and 
public advisory on web

http://www.csc.noaa.gov/crs/habf
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Florida Operational System

1999:  Started with request from Karen Steidinger, FWRI, for 
interpreted satellite imagery to support monitoring program

August:  Cell counts provided to NOAA
September: Imagery incorporated into NOAA CoastWatch, 

interpreted imagery provided to Florida
2000:  Upwelling heuristic model added, first prediction
2001:  Transport model included (1-D wind-driven),  format 

converted to PDF (HAB Bulletin), manager request (including 
priority in email subject) 
Cell counts included with imagery

2002:  New satellite algorithm incorporated 
2004:  Operational,  all rules quantified, passed from research to 

operations
2006:  Structured Skill Assessment
2008:  test of improved upwelling model  (IOOS involvement)
2009:  tests of new circulation model for transport (IOOS)
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Toxin/Impact/Cell Counts:  Data sources critical to 
identifying a HAB field for forecasts

Data Type Source Format

Cell Counts (FL, AL, MS) Direct, also FWRI 
database

Manual, Excel, PDF 
(parsed), DBF

Cell Counts (TX) TexHAB (integrated by 
TPWD)

Manual, Excel

Alerts/Warnings of 
Problems

Direct Email lists and direct 
email

Respiratory Impact Data 
(Lifeguard program)

Mote Marine Lab CSV, ftp/email 
(automated process)

AUV detection Mote Marine ftp of csv (automated 
process)

Poison Hotline U.Miami Automated ftp
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For Forecast (or many ecological) models, 
observations need to be interpreted for assimilation

Synthesis of Data 
and Models 
through Analysis

Assessment for 
Forecasts

Remote 
sensing 

Analysts

HAB Bulletin

Information to Managers

In situ 
samples

Models

Management Actions

sensors

Regional 
support 
needed for 
existing and  
improved 
observations 
& models



West Coast HAB Workshop 18 of  Portland OR Feb 2009

Models: Rule-based

• Need to establish rules for development of a bloom 
Timing of blooms (seasonality)
Location of blooms (identify hot spots, areas where blooms do 

not occur)

• Once established at the coast, a series of rules must be 
developed for:
Transport: where is bloom going
Extent: will bloom expand its region of impact
Intensification: will bloom get bigger (higher cell counts/larger 

area)
Impact: what conditions will beaches experience, e.g., fish kills, 

respiratory irritation
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Synthesis and analysis: Development of a forecast
Page 1

Page 2

B

A

C

D

Sent as PDF



West Coast HAB Workshop 20 of  Portland OR Feb 2009

A. Image Analysis

Bloom location and extent determined by ocean color data and cell 
counts
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Assimilation strategy is rule-based for analysts

Example analyst page for Florida

satellite

glider (not 
operational)

cell counts 
lifeguard obs, 
fixed sensors
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B. Wind Analysis

Analysis of NDBC winds, with NAM forecasted winds and 
Marine Weather Forecast for the next 3-4 days.  Analysis 
is also used in to forecast transport, intensification and impact. 
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Interpretation of all available data.  Sent to managers to guide 
sampling efforts and event response

C. Bloom Analysis
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Current conditions and forecast of beach impacts over the
next few days

D. Public Advisory
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HAB Forecasting System Web site

Public notice

Information only 
on verified HABs

No jargon, specific 
wording

http://www.csc.noaa.gov/crs/habf

Thursday, March 1, 2007

A harmful algal bloom has been 
identified south of the Lower and 
Middle Keys in Monroe County.  
Today through Saturday, patchy 
high impacts are possible in the 
oceanside Lower Keys region 
and patchy very low impacts are 
possible in the oceanside Middle 
Keys region.
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FL Beach Conditions 
(Lifeguard) 
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Example areas within US 
with HAB monitoring/forecast systems

West coast is described 
at this meeting
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Texas
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Texas, a success story of coordination

Texas, TexHAB averted a disaster:
March 2007 Dinophysis in Corpus Christi Bay, never 
reported before as a HAB in the GOM

Week of major oyster festival.  Oyster recall;  fresh 
oysters for festival;  no cases of DSP.

First spotted by TAMU experimental video sensor
Linkage across Texas community through TexHAB
Support by various groups:  

sampling by PMN, modeling by NOAA and 
TGLO/TAMU.    
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Planning has begun on transition of GMaine forecasts 
from research (WHOI/NCSU) to operations (NOAA). 
Workshops with state mgrs Dec 06; Jun 08; Mar 09. 
McGillicuddy, He, Anderson et al.
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Gulf of Maine, Alexandrium Forecast Success

2008 First Seasonal 
forecast;

proved to be correct.

Seasonal forecast is 
highest priority for 
managers in the region. 

Reduces public impact.
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Components of Gulf of Maine transition to 
operational (from workshops)

Draft transition outline for the next two years. 

Data Acquisition Plan. 
Cyst Map (design, cost, implementation)
HAB Sensors

Strategy for installing HAB sensors (IOOS linkage)
Model

Establish appropriate links/requirements with NOAA/NCEP
Product Types
Identify product requirements that differ from current products

Seasonal forecast
Real-time forecast
Public Information
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Microcystis Demonstration, in Lake Erie summer 2008
NOAA (GLERL,  MI Sea Grant)
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Lake Erie Components
MERIS satellite imagery 

(spectral shape algorithm)
Great Lakes Coastal Forecast 

System (operational & 
research)

Field Observations
Coordination with users (water 

supply and recreation) through  
connections made by Center 
of Excellence for Great Lakes 
and Human Health—
CEGLHH) 

Information distribution limited, 
evaluation on going 
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Maryland monitoring of Chesapeake Bay

Microcystis:  public health
Karlodinium:  fish kills, 

(possible health)
Prorocentrum: fish kills 

(possible shellfish)
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Probablistic: Research predictions of Karlodinium 
veneficum

SSS

SST Relative Abundance of
K. veneficum

Habitat Model

1. Generate daily 
nowcasts and 3-d 
forecasts using SST, 
salinity, and month

2. Simulate ambient 
surface salinity and 
temperature fields

3. Apply habitat model
4. Generate image 

illustrating the 
relative abundance of 
K. veneficum

Presenter
Presentation Notes
We currently generate daily nowcast and 3-day forecasts of the relative abundance of K. veneficum by employing a statistical habitat model that uses salinity, temperature, and month of the year.  The month, as a measure of time of the year, encapsulates many seasonally varying parameters, such as declination of the sun.  (Its also easy to estimate.)  We estimate current sea-surface temperature and salinity fields for the bay and apply the habitat model to generate an image that illustrates the relative abundance of K. veneficum, where low concentrations, of essentially 0 cell/ml, is green, medium concentrations from 10-2000 cells/ml, is yellow, and high concentrations of greater than 2000 cells/ml is colored in red.  Let me make it clear: In this procedure, we are identifying locations in the bay that possess conditions that, in the past, have been associated with low, medium and high concentrations of K. veneficum.
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Delaware, Volunteer program, coordinated 
with state
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Delaware, 2007; citizen monitoring found 
Karenia, 2nd time north of Florida
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• Established by NOAA’s Marine 
Biotoxins Program, 2001 in SC

• Unites volunteers and NOAA scientists

• Sampling takes place on a weekly or bi-
monthly basis

• Equipment provided

• Results enable researchers to identify 
problem areas

Volunteer Phytoplankton 
Monitoring Network
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Demographics
• 148 Sites Monitored

• States include New Hampshire, 
Connecticut, Virginia, North 
Carolina, South Carolina, 
Georgia, Florida, Alabama, 
Mississippi, Texas, Washington, 
Alaska, Hawaii and the US Virgin 
Islands   

http://www.chbr.noaa.gov/pmn/

http://www.chbr.noaa.gov/pmn/�
http://www.chbr.noaa.gov/pmn/�
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Rapid Detection methods combined with volunteers can 
improve resolution 

Field Detection  Kit
Wayne Litaker’s 

work

Low DA
Dark color

High DA
Light color
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Evaluation of forecasts, important part of operational system
NOAA Operational system, eastern Gulf of Mexico: Accuracy is high 

because of low resolution, efforts underway to improve resolution
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Importance of Resolution on Forecast Accuracy

Resolution at the Coast (Florida) 30 km per day

Forecast Resolution 30-60 km per day

Accuracy at 30-60 km 73% correct 

Accuracy at 10 km 21% correct 

Resolution is only as good as the resolution of the initialization data.
(1 km satellite pixels do not produce 1 km/day resolution)
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NOAA Concept for 
National System of 
Regional HAB Forecasts  

Where What

Florida/east
ern GMex

Operational as of 2004

Texas Demonstration as of 2006

Lake Erie Demonstration 
development/evaluation 

Gulf of 
Maine

Demonstration as of 
2005, transition

California

Pacific NW

Data Types as 
input

Possible Solution

Toxin/cell levels State/regional 
managed

Heuristic models Translate research 
to tools & training

Circulation/ 
transport models

IOOS Backbone 
Transfer research / 
demo to operations

Met & current 
obs

IOOS Backbone & 
RAs

Imagery
(color & temp)

IOOS Backbone

Analysis Based with local 
experts

Integration & 
analysis tools

Web-based, 
NOAA–supported

Other data 
(probes, obs)

RA/State/local/other
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Recommendation to succeed with a 
Nowcast/Forecast, work backwards

Start small:  one or two objectives for the managers
e.g., where was the bloom in the last few days

where do we think it is tomorrow

Don’t confuse research interests with management interests
(a GIS web site with all the data can is really interesting, but . . .)

Get toxin/cell counts into some common type
(Low, Medium, High)

Figure out the basic heuristic model, then decide on the other models 
and other observations

Analysis is necessary,  and a common standard for analysis is more 
necessary. 
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