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Why GlobalHAB?

The overall Goal of GlobalHAB is to improve understanding
and prediction of HABs in aguatic ecosystems, and
management and mitigation of their impacts.

The Mission of GlobalHAB includes the following elements:

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

e Serve as a liaison between the scientific community,
stakeholders and policy makers, informing science-based
decision-making.



Building on the GEOHAB Legacy







THEME 1. Biodiversity and Biogeography

OVERALL 0BJECTIVE: To identify the factors that determine the changing distribution of HAB species,
their genetic variability, and the biodiversity of associated communities.

Determine changes in microalgal Support long time series, such TrendsPO, where
species composition and diversity in biological data are collected, and encourage data
response to environmental and climate  analysis focused on different HAB species within an
changes ecological context.

THEME 2. Adaptive Strategies

OVERALL OBJECTIVE: To determine the adaptations of HAB species and how they help to explain
their proliferation or harmful effects.

Define the characteristics of HAB species that
determine their intrinsic potential for growth
and persistence.




THEME 3. Toxins

OVERALL OBJECTIVE: To characterize the genetic and environmental aspects of toxin production, to
determine the mode of action of selected toxins, and to address several limitations in toxin analysis
and field detection.

Determine the genetic basis of, and
environmental influence on, toxin production
and gene expression of toxin-producing algae.

THEME 4. Nutrients and Eutrophication

OVERALL OBJECTIVE: To determine how the availability and utilisation of multiple forms of nutri-
ents influence the occurrence of different types of HABs and their harmful effects.

Investigate the links between nutrients,
climate change and HABs.




THEME 5. Freshwater HABs and Cyanobacterial HABs (CyanoHABs) from Marine
to Freshwater Systems

OVERALL OBJECTIVE: To develop a global perspective in advancing the science and management of
freshwater HABs, and cyanobacterial HABs in marine, brackish and freshwater habitats.

Develop global interactive map of occurrence
of key cyanoHAB species.

THEME 6. Benthic HABs (BHABs)

OVERALL OBJECTIVE: To achieve a better understanding of BHABs and to provide tools to manage
and mitigate the impacts of these events on human health and the environment,

Investigate the impacts of climate change and
anthropogenically driven changes on BHAB dynamics.




THEME 7. HABs and Aquaculture

OvVERALL OBJECTIVE: To determine the link between marine aquaculture and HAB occurrence in dif-
ferent regions and to find efficient methods to protect farmed seafood products from HAB impacts.

Comprehensively review evidence for
link(s) between aquaculture and the
promotion of HAB:s in different
regions.

THEME 8. Comparative Approach

OVERALL OBJECTIVE: Determine the extent to which HAB species, their population dynamics, and
community interactions respond similarly within comparable ecosystem types.

Continue the work of GEOHAB towards more
detailed, global comparison of phytoplankton
time series.

Quantify the response of HAB species to
environmental factors in natural ecosystems.



THEME 9. Observation, Modeling, and Prediction

OVERALL OBJECTIVE: To improve the detection and prediction of HABs by developing capabilities in

observation and modeling.

Establish and endorse the continuation of
long-term HAB sentinel sites and encourage
their inclusion in climate change observing
systems where the data are made freely
available in international databases.

Information for policy makers: scientifically
sound information on HAB trends, especially in
the context of climate change, to develop
policies aimed at the protection and
management of coastal resources and human
health.



THEME 10. HABs and Human and Animal Health

OVERALL OBJECTIVE: To increase collaborations among HAB scientists with medical, veterinary,
public health, and social science expertise to help understand and minimize the risk of HAB impacts
to human and animal health.

Facilitate the collaborations of HAB researchers with public health
experts and decision-makers to conduct long-term surveillance, risk
assessments and response plans for the different phycological toxin-
induced human diseases.

THEME 11. Economy

OVERALL OBJECTIVE: To develop cross-community understanding of the economic impacts of HABs
and hence to define methodologies and criteria capable of robustly assessing (at both regional and
local levels) the economic costs of HABs, as well as the costs of methods to predict and mitigate
HABs.

Evaluate the economic cost/benefit of early warning and mitigation methodologies




THEME 12. Climate Change and HABs

OVERALL OBJECTIVE: To understand global patterns in HAB responses to common drivers (thermal
windows, stratification, changing levels of CO,).

Specific Objectives for Theme 12

e Understand global and regional patterns
in HAB responses to the most common
identified drivers.

e Encourage and facilitate the use of data
from the “natural laboratory”.

* Encourage experimental work on climate
effects on HABs, for example, laboratory
and mesocosm experiments, as a base for
predictions of climate effects on HABs.



THEME 12. Climate Change and HABs

OVERALL OBJECTIVE: To understand global patterns in HAB responses to common drivers (thermal
windows, stratification, changing levels of CO,).

Specific Objectives for Theme 12 (cont.)

e Support an expansion of the number of comprehensive,
region-specific studies integrating biological process data
with downscaled climate projections.

* Encourage adoption of best practices in lab and field
approaches to investigate HAB responses to climate drivers.

e Create synergies with other international groups to
investigate ocean deoxygenation in response to climate
change and eutrophication, with a specific focus on HABs.

e Explore the use of paleoceanographic records to
understand HAB variability in response to past climate.



GlobalHAB: Build on Community
Consensus and Success



HABs & Climate Change Roadmap

A best practices manual for HAB and climate change research

Better global assessment of HAB species responses through
“Common Garden’”’ experiments

Retrospective analyses of long-term plankton and cyst core data
sets

Rapid response strategies to investigate harmful algal blooms
during major weather or other environmental fluctuations:



HABs & Climate Change Roadmap

2013: ICES/PICES/IOC-GEOHAB Workshop on Harmful Algae Blooms in a Changing World
2015: Scientific Symposium on Harmful Algal Blooms and Climate Change

2017: Best Practices Manual for HABs and Climate Change

0.99°C Editors: M. Wells, M. Burford, A. Kremp, M. Montresor, G. Pitcher, G. Usup
0.90°C
0.74°C 2019: Special issue on "Harmful Algae and Climate Change",

in Harmful Algae. M. Wells & C. Gobler (eds)

20207?: Scientific Summary for Policy Makers
(following IPCC Special Report on Oceans and Cryosphere)



Interaction with international programmes that have HAB research as a term of
reference is fundamental for the success of GlobalHAB



Phytoplankton Biomass & Diversity:
GOOS Essential Ocean Variables

Miloslavich et al. Glob Change Biol. 2018;24:2416—-2433.



Global Harmful Algal Bloom Status Report

Number of HAB records in OBIS by region

OCEAN BIOGEOGRAPHIC
INFORMATION SYSTEM



http://globalhab.info



Zhu et al., Harmful Algae 67:36-43, 2017 Caron et al., Harmful Algae, in press
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