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HARMFUL ALGAL BLOOM MONITORING & ALERT PROGRAM 

Cal-HABMAP was formally established in 2008 and is supported by SCCOOS & CeNCOOS

Weekly measurements:
• Chl-a, Temp, Salinity, 

Nutrients
• HAB species (8-9 taxa)
• Domoic Acid + SPATT 

toxins
• Weekly alerts to 

HABMAP  
listserv

• Monthly QC’d data now 
served via ERDDAP 

• Synthesis with models: 
CA HAB Bulletin

• 10 academic institutions
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California Harmful Algae Risk Mapping (C-HARM) System

Anderson et al., Harmful Algae (2009), GRL (2011), Harmful Algae (2016)

• Extensive collaboration with all partners on creation of a monthly CA HAB Bulletin distributed 
via listserv and SCCOOS & HABMAP

**transitioned to operational
support at NOAA Coast Watch

https://coastwatch.pfeg.noaa.g
ov/erddap/griddap/charmForec
ast3day.graph

Uses operational 3-km CA 
ROMS + MODIS Ocean Color 
to create nowcasts + 3-day 
forecasts of DA probability

Raphe Kudela
UCSC

SIO/SCCOOS

Dale 
Robinson

NOAA Yi Chao -UCLA

Operational model at NOAA Coast Watch that relies on the UCLA ROMS routine products 



California Harmful Algal Bloom Bulletin

Monthly reports synthesize model output, near real-time observations, animal strandings, and 
public health alerts

Provides a more complete picture of the regional variability in harmful algal blooms

CA Marine Mammal Suspected DA Strandings California Department of Public Health (CDPH)

Heather Henderson
CWC

HABMAP weekly sampling at 9 piers for HAB species & DA CA Harmful Algae Risk Mapping (C-HARM) System

Probability of particulate 
domoic acid Jan 1 -31, 2020 



Unconventional Funding Opportunity

CA Ocean Protection Council
Proposition 1 Round 3

CA OPC Priority Issues for Prop 1

CA Ocean Protection Council administers $30M in bond funds for coastal infrastructure
Began proposal scoping at SIO in Spring 2018 in prep for Round 3

Scoring Criteria



Proposed IFCB Network Design

Highly leveraged with cost-share from 10 partner institutions across academia & industry

Imaging FlowCytobot (IFCB) Network
10 IFCBs Total: 6 piers + 2 moorings

• 6 new IFCBs via OPC
• 1 new via ECOHAB (PI Allen)
• 3 extant (PI Kudela)

Developed by 
Heidi Sosik
and Rob Olson, 
WHOI 

Scripps Pier
Del Mar Mooring



CA Ocean Protection Council voted November 2019
 Not the end of the line: Edits and new documents Nov 2019-June 2020
 Contract between UC San Diego and THE STATE approved 2 June 2020

Rotates w/ 
CA Lt Gov.

• Members were asked to vote on a revised agenda that included funds for 6 IFCBS
• Public Comment Section – Stakeholders advocated for the network



Synergistic projects that will leverage the IFCB Network
NOAA NCCOS will likely fund us to establish a national HAB Data Assembly Center that uses

the CA IFCB Network as a prototype

PCMHAB 2020: Harmful Algal Bloom Community 
Technology Accelerator

C. Anderson (SCCOOS), Rob Bochenek (Axiom), 
Heidi Sosik & Stace Beaulieu (WHOI), Raphe Kudela

(UCSC), Henry Ruhl (CeNCOOS)

Task 1. Stand up Transition Advisory Committee (TAC) and 
convene scoping workshops in Years 1 and 2 
(Leads: Anderson, Ruhl).

Task 2. Provide cyberinfrastructure for CA IFCB Network data 
feeds (Leads: Bochenek, Beaulieu)

Task 3. Plan for, ingest, and curate additional HAB data types and 
operational HAB forecast and nowcast biophysical modeling 
systems (Leads: Bochenek, Sosik. Beaulieu)

Task 4.  Centralize, assess and optimize ML models and training 
data sets used by isolated groups across the community 
(Leads: Sosik, Bochenek, Beaulieu, Kudela)

Task 5. Develop a Transition Plan to support technology transfer 
(Lead: Anderson).

Technical Advisory Committee:
Barb Kirkpatrick, GCOOS

Jan Newton, NANOOS
Jake Kritzer/Tom Shyka, NERACOOS

Lisa Campbell, Texas A&M
Andrew Barton, SIO

Abigail Benson, USGS/OBIS
Mike Brosnahan, WHOI

Stephanie Moore, NWFSC
Holly Wyer, CA OPC



Synergistic projects that will leverage the IFCB Network
 Data from the IFCBs will be used to parameterize and validate models

 Offshore presence of dab genes will be compared to IFCB and HABMAP data



Early Warning of HABs: Offshore Initiation of a Red Tide

Bioluminescent “red tide” occurred from March – June 2020

2020 Bloom = 20x larger than largest blooms on record

Michael Latz, SIO



Early Warning of HABs: Offshore Initiation of a Red Tide

IFCB deployment on Del Mar mooring caught bloom initiation during COVID-19 shutdown

March 31, 2020

MIXED ASSEMBLAGE OF PHYTOPLANKTON ON SHELF
DIATOMS

DINOFLAGELLATES

Imaging FlowCytobot
(robotic microscope)
PIs: Heidi Sosik (WHOI), 
Andrew Barton, SIO
Uwe Send, SIO

Del Mar Mooring
PI: Uwe Send



Internal Tide-Driven Dynamics Captured with Autonomous Platforms

Bloom initiation and maintenance resolved with remote sensors during COVID-19 shutdown

WireWalker
with a Nitrate Sensor
Developed at SIO
PIs: Drew Lucas, Uwe Send (SIO)
Funding – SCCOOS 

Credit: Drew Lucas, SIO



Lingulodinium polyedra bloom turned noxious and deadly
 Bloom decay captured by autonomous sensors and proved to be unprecedented for the region
 NCCOS Event Response funds will allow us to ascertain varying levels of YTX stress vs. OAH stress

Video: Gary Cotter

Credit: Michael Latz, SIO

SIO flow-through tank 
May 1, 2020

Credit: Celeste Kroeger
Credit: Lydia Ladah, 
CICESE, SIO



Thank you for inviting me
to the FL HAB Task Force

clrander@ucsd.edu
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