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GlobalHAB SSC Members

Scientific Steering Committee members who rotated off:

Steering Committee
Members

Clarissa Anderson, USA,
Chair

Aifeng Li, China

Luisa Mangialajo,
France/ltaly

Malin Olofsson, Sweden
Heather A. Raymond, USA
Raffaele Siano, France
Aletta Yniguez, Philippines
Silvia Nascimento, Brazil

Jorge Mardones, Chile

Elisa Berdalet, Spain, Former Chair (Current Advisor)
Bengt Karlson, Sweden

Neil S. Banas, United Kingdom

Po Teen Lim, Malaysia, Vice-chair

Hae-Jin Jong, Korea

Liaisons

Dave Clarke ,Ireland, ICES representative (since 2020)

Raphe Kudela, USA, liaison to GOOS Bio & Eco Panel (since 2017)
Vera L. Trainer, USA, ISSHA and PICES representative (since 2016)
Philipp Hess, France, IPHAB representative (since 2023)

Maggie Broadwater, USA, IPHAB representative (since 2023)

e Joe Silke, Ireland, IPHAB representative (2019-2023)

Marc Suddleson, liaison to NOAA, USA (since 2021)

Henrik Enevoldsen, IOC UNESCO, I0C Science and Communication Centre on
Harmful Algae at the University of Copenhagen, Denmark (since 2016)

Emily Twigg, Scientific Committee on Oceanic Research, USA (since 2023)
Yun Sun, Junior Professional Officer, IOC Secretariat (2021-2023)



What is GlobalHAB?

The overall Goal of GlobalHAB is to improve understanding and
prediction of Harmful Algal Blooms (HABs) in aquatic ecosystems, and
management and mitigation of their impacts.

The Mission of GlobalHAB includes the following elements:

a) Foster international coordination and cooperative research to
address the scientific and societal challenges of HABs, including the
environmental, human health and economic impacts, in a rapidly
changing world.

b) Consolidate linkages with broader scientific fields and other regional
and international initiatives relevant to HABs.

c) Foster the development and adoption of advanced and cost-effective
technologies.

d) Promote training, capacity building and communication of HAB
research to society.

d) Serve as a liaison and promoter between the scientific community,
stakeholders and policy makers, informing science-based
decision-making,

Addresses the contemporary
scientific and societal challenges of
Harmful Algal Bloom (HABs)
Adopts a multidisciplinary approach
through the evaluation and
application of new advanced
technologies

Conducts training and capacity
building

Promotes dissemination of new
community-driven information and
best practices

Co-designs for local, regional,
national, and global decision-making
on all topics pertaining to HABs



The Next Decade of GlobalHAB: 2026-2035

“Wicked Problems” as Cross-Cutting Themes Key questions buttressing specific goals & tasks:

e Emerging HABs
1) How does global change cascade through or overlie

e Global climate variability and change the immediate science questions?
2) How do we forecast HABs in a changing climate
e Multiple interacting stressors with when baselines are also changing and interacting with
synergistic influence on microalgal multiple stressor trends?
physiology 3) What techniques will improve our ability to predict
both blooms and impacts throughout food webs or
e Expanding cyanobacterial blooms directly on human health?
4) Can we identify possible tipping points or nonlinear
e Often unpredictable human dimension change points in relevant ecosystems?
driven by local/regional community 5) How will new research findings be linked to broad
responses to HABs harbinger of a new era societal drivers surrounding geoengineering solutions to
of global HAB research, coordination, and climate change, e.g., marine carbon dioxide removal
critical resource leveraging if we are to and renewable offshore wind energy?

develop solutions.



The Next Decade of GlobalHAB: 2026-2035

Goal 1. Shifting Species Distributions: Accurately Characterize and Predict Dynamic Seascapes of HAB
Biogeography.

Goal 2. Food Security and Human Health
a. Codify methodologies to understand the threat and impacts to fisheries and aquaculture posed by HABs
b. Identify and mitigate freshwater HAB Impacts on Human, Animal, and Ecosystem Health

Goal 3. Food Web Complexity influencing HAB Dynamics
a. Apply new methodologies in genomics to define the role of tropho-dynamics in structuring HAB occurrence, frequency, intensity, and

food web impacts
b. Apply improved detection techniques and experimental approaches to move towards a predictive understanding of requlations on

toxin production phases, mechanisms of harm, and reverberating effects in food webs

Goal 4. Benthic HABs: Improve detection and early warning of benthic HAB species, their toxins,
mechanisms of food web transmission and aerosolization, and trends related to changing climate and

habitat destruction

Goal 5. Automated HAB Detection and Prediction: Apply advanced remote sensing, machine-learning
modeling techniques, and in situ observing to HAB detection, prediction, and operational forecasting for

mitigation and spatial/temporal awareness of bloom transport

Goal 6: HAB Control and Mitigation: Increase the study of marine HAB control and assess impacts on the
environment, including biofeedbacks from mitigation interventions.




The Next Decade of GlobalHAB: 2026-2035

Documents under revision, submission by October 2026

Proposed Science Plan
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Proposed Implementation Plan

Implementation Plan: GlobalHAB 2026-2035

GlobalHAB Scientific Steering Committee |
BACKGROUND

Following the acceptance of the draft Science Plan by the Eighteenth Session of the
I0C-FAO Intergovernmental Panel on Harmful Algal Blooms (IPHAB) in Spring 2025,
the GlobalHAB leadership and liaisons conducted two Town Halls at high-profile

international conferences to broadly share this draft and gather constructive feedback.
These included the One Ocean Congress in Nice, France in June 2025 and the
International Conference on Harmful Algae (ICHA) held in Punta Arenas, Chile in
October 2025. Both events were well-attended and garnered significant feedback on the
updated themes, goals and approach. The overwhelming feedback confirmed the
Science Plan reflected broader community goals and that active engagement and
leadership from the GlobalHAB Scientific Steering Committee (SSC) and liaisons will be
needed to garner visibility, support and funding from the broader community that will
define success.

GlobalHAB Website Re-Design

w/ |OC support

Revised Terms of Reference
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Terms of Reference
GlobalHAB Scientific Steering Committee

To be approved by the GlobalHAB SSC
(revised May 2026)

1. Develop the GlobalHAB Science and Implementation Plan from ideas generated at
the strategic planning workshop at Scripps Institution of Oceanography in La Jolla, CA
24-25 September, 2024.

2. Broadly share the GlobalHAB Science and Implementation Plan via international and
national meetings to gather constructive feedback and increase support.




Intergovernmental Oceanographic Commission (I0C)-
Intergovernmental Panel on Harmful Algal Blooms (IPHAB)
- One Ocean Science Congress (OOSC)
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C. Anderson presented the proposed: GlobalHAB Science and
Implementation Plan: 2026-2036” at the IPHAB-IOC meeting in Paris,
France, 19 March 2024. =

OOSC and United Nations Ocean Conference (UNOC) in Nice, France from 3-13 June 2025. Five SSC and
GlobalHAB liaison members organized and led a Town Hall at the OOSC titled, “An Holistic Approach to Tackling
the Rise of HAB Impacts Worldwide.” We introduced GlobalHAB and HAB-s, conducted a panel to discuss
regional impacts of HABs with representation by an Early Career Ocean Progressional from Namibia, and
socialized the idea of a new ten-year outlook for HAB science. Over 50 international scientists and managers
attended and provided feedback on the proposed Science and Implementation Plan for the next decade.



“Open Science” Workshop at the International Conference on Harmful Algae

19-24 October Punta Arenas, Chile

Obijectives
® Introduce the proposed GlobalHAB Science and Implementation Plan 2026-2035
® Introduce GlobalHAB Partner Programs
® Understand from participants and panelists if they see synergy across programs and
priorities in their regions and briefly highlight their community issues
® Open discussion to the audience to provide feedback with respect to their own

priorities
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60-70 participants

40 minutes of open discussion with audience after presenting the draft plan
Strong support expressed for the draft plan, both in forum and after
Community members proposed recommendations, expressed interest in
engagement and in providing support, and brought workshop or project
ideas to the table in support of specific goals.

The most discussed goals were: Goal 1 (invasion ecology); Goal 2 (food
security and human health); Goal 3 (food web complexity); Goal 6 (HAB
control)
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day, October 21 | 12:30-14:00

In 2017, GlobalHAB was designated a SCOR-10C
programme whose primary mission is to address the
contemporary scientific and societal challenges of
HABs by adopting a multidisciplinary approach
through the evaluation and application of new
advanced technologies, training and capacity building,
and information and dissemination requirements.

ICHA attendees are invited to join the Scientific

Steering Committee at this special town hall to

provide feedback on new activities proposed in  EITLLR R0
The Next Ten Years of GlobalHAB (2026-2035)  RUUSHAIIEEIG
Science and Implementation Plan. fopletictiaton

QR Code: Draft
Science &




Activities contributing to the implementation of GlobalHAB goals - products

NHABON Community of Practice hosted a virtual HAB and Plankton Imaging Best Practices
Workshop, March 2026

Workshop report at:

NHABON HAB Imaging Data Management Workshop Summary Report

NHABON coordinated a two-day virtual works ch 3 to March 4, 2026, to establish shared data management standards for
integrating data from different entations, platforms, ani ts. Read the report here!

h026 Plankton Data and User Needs
Workshop Report

The IOOS Association and SCCOOQOS co-hosted a
Plankton Data and User Needs Workshop
in April 2026 at Scripps Institution of Oceanography

Additional Links

- Presentation Folder

50 in-person attendees from all U.S. regions | malv
70 t O tal : IIVIOocr)lig If]i;:eneDclx_Th;eh?;:olj:&?rak::vssfﬁ Plankton Data

- Action Items

- Agenda
- Participant List



https://zenodo.org/records/21892717

Activities contributing to the implementation of GlobalHAB goals - products

NHABON Community of Practice Webinar Series continues....
https:.//ioosassociation.org/nhabon/

—— RECORDED COMMUNITY WEBINARS —

Missed a session? Browse our collection of recorded past webinars below to catch up on discussions from our community of experts and partners.

The Need for Offshore Observations to Support HAB Warnings: Case Study of the West Coast-July 2025

NHABON, Webinar 14

@0 000000000 o
To watch a playlist of past webinars, click the link below:




Activities contributing to the implementation of GlobalHAB goals - products

* Synthesis of a long time series of Benthic HABs at the regional scale

(Mediterranean Sea, Luisa Mangialajo and Elisa Berdalet)

Harmful Algae 155 (2026) 103107

Contents lists available at ScienceDirect
Harmful Algae

ELSEVIER journal homepage: www.elsevier.com/locate/hal

The role of sea temperature in Ostreopsis cf. ovata blooms in temperate
areas—14 years of data gathered along the Northern Mediterranean coast

Stefano Accoroni ®™ @, Giorgia Montali “®, Francesca Neri “®, Patrizia Borrello,
Emanuela Spada ©, Elisa Berdalet 9@, Magda Vila“, Rodolphe Lemée , Julie Davenet @,
Marie-Yasmine Dechraoui Bottein @, Luisa Mangialajo £®, Mariachiara Chiantore ™'
Valentina Asnaghi %i@, Clara Fricano’, Florent Champion’, Cecilia Totti Bk

* Dipartimento di Scienze della Vita e dell'Ambiente, Universitix Politecnica delle Marche, Via Brecce Bianche 60131 Ancona, ltaly
® Fane Marine Genter, The Inter-Institute Genter for Research on Marine Biodiversity, Resources and Biotech ies (FMC), Viale Adriatico 1/N 61032 Fano, Italy
© lzalian Institute for Environmental Protection and Research (ISPRA) 00144 Rome, Italy

9 Institut de Ciencies del Mar (ICM-CSIC), Passeig Maritim de la Barceloneta 37-49 08003 Barcelona, Catalonia, Spain

® Laboratoire d'Océanographic de Villefranche (LOV), Sorbonne Universite CNRS UMR 7093, Villefranche-sur-Mer 06230, France
¥ Environment Department, Principality of Monaco

< Université Céte d’Azur, CNRS, UMR 7035 ECOSEAS, Nice, France

 University of Genova, Department of Earth, Environment and Life Sciences, Iraly

i National Biodiversity Future Center, Palermo, Italy

I RAMOGE Agreement Permanent Secretariat, Principality of Monaco

¥ Consorsio Interuniversitario per le Scienze del Mare, CoNISMa, ULR Ancona, Ancona, ltaly
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Activities contributing to the implementation of GlobalHAB goals - products

) Acknowledgement
Harmful Alga

This paper contributes to the implementation of the IOC-SCOR GlobalHAB

Scientific Program. The Workshop in Hiroshima, Japan, October 2023, was
Harmful Algae = - endorsed by GlobalHAB and funded by the UNESCO 10C Regular Programme for
the IOC HAB Programme/GlobalHAB, as well as from the Scientific Committee
on Oceanic Research (SCOR) with funds contributed by the national SCOR
committees. U] and MA were funded by POF IV Research Programme subtopic

Contents lists available at ScienceDirect

EVIE journal homepage: www.elsevier.com/locate/hal
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Towards standardized molecular monitoring of HABs: A consensus guide — [%5&
to qPC:R

Marine Research, Germany as well as over Polar regions in change - GREENHAB
(BMBF 03F0945A). EB was funded by the INTERREG-MED SHAREMED
Uwe John P+ v _ Sha . (6MED19_4.1_SP_006). KFS was funded by the New Zealand Ministry of

Mlth.uc pini Andipalagan Business, Innovation and Employment (contracts CAWX1801 and CAW2438).
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i ’ SM acknowledge the support of the University of Technology Sydney.

gt Karlson®, Kerstin

Po Teen Lim °, Chui Pin Lear .
Jacqui Stuart‘, Mark Van Asten”, Dr-d.ma B. Van de Wa;

Raffaele Siano*®

A step-by-step guide for integrating qPCR and dPCR into current and future HAB monitoring
frameworks.

* Detailed information on ~175 qPCR assays targeting more than 70 marine and freshwater HAB
taxa.

*A consensus guide bridging the gap between molecular research and operational HAB monitoring
and supports method standardization worldwide.




Activities contributing to the implementation of GlobalHAB goals - products

* New paper on the impacts of Ostreopsis blooms on human health
(Mediterranean Sea, French Basque Country, Elisa Berdalet)

Sampling the toxic dinoflagellate Ostreopsis cf. ovata: health impacts in a scientific cohort
and design of preventive measures.

Scientia Marina, in press

Rafael Abés-Herrandiz, Rosa Trobajo, M. José Figueras, David G. Mann, Eva Ternon, Magda Vila, Conxi

Rodriguez-Prieto, Alba Garriga, Sofia I. Homedes, Aina Marimon Codosal, Emilio Soler-Onis, Rodolphe Lemée,
Marta Estrada, Elisa Berdalet

Institut Catala de la Salut, Generalitat de Catalunya; IRTA, Marine and Continental Waters;

Laboratoire d'Océanographie de Villefranche (LOV, SU-CNRS); Royal Botanic Garden Edinburgh; University
Rovira i Virgili, Faculty of Medicine and Health Sciences, Mycology and Environmental Microbiology Unit;
Fundacion Canaria Parque Cientifico Tecnolégico de la Universidad de Las Palmas de Gran Canaria; Marine
Ecophysiology Group (EOMAR); University of Girona; Institute of Marine Sciences (ICM-CSIC).




Proposed near-term activities: 2026-2027

Organization of International Conferences (2027)

2nd International Conference on Ostreopsis
Development (ICOD 2):

Three SSC members involved in the organization and
scientific committees

(Elisa Berdalet, ex officio, chair of the ICOD2;

Silvia Nascimento, Luisa Mangialajo);

Endorsement planned.

The second INTERNATIONAL CONFERENCE ON OSTREOPSIS DEVELOPMENT

ICOD 2, French Basque Country, June 10-11, 2027
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Over the last decades increasing attention has been paid to benthic dinoflagellates belonging to the
genus he presence of these microalgae has been reported in many temperate regions and
in sor r blooms have caused recurrent deterioration in water quality, mortality of be
invertebrates, borne intoxications in humans resulting from ure aerosolized Q.
produced subst: ven these impacts, the dynamics of ms have been stud
various areas, s g a wide range of variability in terms ming and environmental
drivers.

The Second International Conference on is Development (ICOD 2) will be held on June 10-
11, 2027 in the French Basque Country. The first conference (ICOD 1) was held in Villefranche-sur-
Mer, France, in 2011 bringing together more than 70 |nh-mat|ona| [ rchers. The conference

proceedings were published in the international journal “Cr and are available

online on the RAMOGE International Agreement website (https://ramoge.org/documents/).




Proposed near-term activities: 2026-2027

Organization of a HAB related activity in the Ocean Decade Conference (2027)

Activity planned as a side event in the Ocean Decade Conference, regarding “Emerging and expanding threats
of HABs in Brasil” (Silvia Nascimento... and Clarissa) — pending funding
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Proposed near-term activities: 2026-2027
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The Global South

SSC member, Silvia Nascimento, is preparing a research
proposal for an open call from CNPq (Brazil’s National
Council for Scientific and Technological Development) that
aims to foster collaboration across Latin America.

Endorsement planned.

Project will examine the biodiversity of benthic
dinoflagellates and associated health and ecological
impacts across a latitudinal gradient in Latin America. The
team includes colleagues from Brazil, Uruguay, Martinique,
Cuba, and Guatemala.

Depending on funding, Silvia is also planning a 2-day HAB
event (5—6 April, 2027) ahead of the Ocean Decade
Conference (7-9 April) in Rio, as | mentioned in Punta
Arenas. | intend to apply for funding from the Research
Support Foundation of the State of Rio de Janeiro.



Proposed or Planned Near-term Activities: 2026-2027

WESTPAC Conference in Manila, Philippines

-;, 10C Sub-Cmmlssmn for the Western Pacific (WESTPAC) @ Sl

Advancing knowledge and cooperation for a healthy ocean and prosperous society 5021 T

Home Our Work UN Ocean Decade News Events Resources About Us

12“] WES, PAG _Internatlonal Marine Science Conference

}an Decare neglonal Conference

“From Knowledge to Actior Science, Policy, and Society for a Resilient Western
: .,  Pacific”

ePhilippines, 20-23 April 2027

SSC member, Aletta Yiiguez, is organizing/chairing this important regional conference
with synergistic GlobalHAB-related presentations and activities planned for a
scientific session and an incubator



Proposed near-term activities: 2026-2027

Cyanobacteria in Freshwater and Marine Systems

SSC member, Heather Raymond, is chairing the Gordon Research Conference on Mycotoxins and
Phycotoxins in June 2027 year: https://www.grc.org/mycotoxins-and-phycotoxins-conference/2027/
- GlobalHAB Chair will present a plenary talk and discuss the
proposed science and implementation plans.

Mycotoxins and Phycotoxins

Gordon Research Conference

ICHA2027 will come to Aberdeen, UK in October

Malin Olofsson and Heather Raymond are proposing a
freshwater/drinking water session for the next
International Conference on Harmful Agae meeting
(22Aberdeen, Scotland, 18-22 October 2027)
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Proposed near-term activities: 2026-2027
Remote Sensing Detection and Forecasting
NASA EarthRise Intern Group — Summer 2026, NASA JPL

Chloe Belinsky- Incoming Graduate Student, M.S. Marine Science, Moss Landing Marine Laboratories, chloe.belinsky@sjsu.edu

Karuna Chandran- Current Undergraduate Student, B.S. UC Berkeley, karuna.eva@gmail.com

Rachel Jiang- Incoming NASA Interagency Satellite Observation Needs Fellow (SNWG), jiang.rac@northeastern.edu or rachel.jang@ama-
inc.com

Lauren Novorska- Incoming Graduate Student, M.Sc. Water Science, Policy, and Management, University of Oxford, lenovorska@gmail.com
Charlotte Rhoads- Incoming Graduate Student, Ph.D. Yale School of Environment, charlotte.rhoads@yale.edu

Fusing Multi- and Hyperspectral Satellite Data for Harmful Algal Bloom Monitoring with Self-
Supervised and Hierarchical Deep Learning

Nicholas LaHaye, Kelly M. Luis, Michelle M. Gierach

We present a self-supervised machine learning framework for detecting and mapping the severity and speciation of harmful algal blooms (HABs) using multi-sensor
satellite data. By fusing reflectance data from operational polar-orbiting satellite-based instruments (VIIRS, MODIS, OLCI, and OCl) with TROPOMI solar-induced
fluorescence (SIF), our framework, called SIT-FUSE, generates HAB severity and speciation products without requiring per-instrument labeled datasets. The framework
employs self-supervised representation learning and hierarchical deep clustering to segment phytoplankton cell abundance and species into interpretable classes,
| validated against in-situ data from the Gulf of Mexico and Southern California (2018-2025). Results show strong agreement with total phytoplankton, Karena brevis,
and Pseudo-nitzschia spp. measurements. This work advances scalable HAB monitoring in environments where ground truth observations are limited, while enabling
exploratory analysis via hierarchical embeddings - a critical step toward operationalizing self-supervised learning for global aquatic biogeochemistry.
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