Changing Ocean Biological Systems
2026 Annual Report to SCOR

SECTION 1. Activities since the previous report to SCOR (e.g., virtual or in-person
meetings, email discussions, special sessions). Limit 1000 words

COBS has focused on development and delivery of materials to train early career researchers in
experimental design and analysis this year. This includes 10 workshops or training activities. We
have continued to expand the National Advocated network, a group of ECRs who disseminate
MEDDLE resources globally. We continue to produce outputs aimed at researchers in the form
of peer reviewed papers and resources. In 2025, the working group also re-arranged its team
structure and purpose was also clarified, and some team members rolled off and others rolled on
as mentioned in that report.

This year we had an online meeting on May 28" to discuss progress and future work (see 2026_05
COBS.ppt for slides and notes). Our annual meeting will be held at the 6™ International
Symposium on the Ocean in a High CO; world in Wellington, New Zealand, October 12" and
bring 5 National Advocates to our group meeting as well as many of our members. Since its first
inception at the UNESCO Headquarters in Paris in 2004, the “Ocean in a High CO, world”
symposium was held every 4 years with a main focus on ocean acidification. This year, 300 to
400 researchers are expected and SCOR was instrumental in the initiation and support of these
events in collaboration with UNESCO, IAEA and many other international organizations.

Team 1. Bridging methodologies (Renaud, Dupont, Leung)

Team 1 is considering expanding the scope of COBS to non-global stressors and better bridge
with the field of ecotoxicology. The contribution of new technologies (e.g. Al) was also discussed
as new avenues allowing to resolve complex interactions between drivers as well as ecological
interactions using available information in literature. This would require resources beyond what is
available to COBS and the group is exploring funding options (e.g. the SKLMEH Visiting
Fellowship Scheme).

A distributed experiment testing the effects of marine heatwaves on corals was conducted by our
National Advocates team, including various members of COBS (including Dupont) using various
methods in eco-physiology.

Team 2. Methods for ecological impacts of multiple drivers (Cornwall, Dupont, Hall-
Spencer, Vargas)

Team 2 has been discussing the creation of a manuscript that details how to include
environmental variability within assessments of the effects of global change, the use of natural
analogue field sites, and the difference between ecological and physiological tipping points
caused by global change. Vargas and Hall-spencer have begun writing the mansucript, with the
idea of putting this together into a more cohesive form at an in-person meeting.



COBS members (Cornwall, Dupont) are contributing to a newly established “Biodiversity Task
Force” funded through the IAEA and UNESCO. A first meeting was held in Helsinggr, Denmark,
April 20-24. A manuscript and policy brief are under-development on how to better resolve the
ecological impact of global stressors.

Team 3. Training and resources (Collins, Cornwall, Cosa, Dillingham, Dupont, McGraw)

Team 3 has carried out 10 different training workshops or events of various lengths in the last
year. This includes a National Advocates run MEDDLE workshop in San Diego, a MEDDLE
workshop attached to the International Coral Reef symposium in  Auckland
(https://www.icrs2026.nz/programme-outline, MEDDLE workshops in Wellington, La Paz Mexico,
one attached to the Ocean Science meeting in Glasgow (also run by Renaud).

An article on methodology for marine heat wave experimental design is very close to submissions,
including Cornwall and Dillingham and the National Advocates network.

Team 3 is exploring the idea to develop simplified best practices for multiple stressor research
targeting countries and institutions with limited technical capabilities. This will be further discussed
at the annual meeting.

Team 4. Linking models and experiments (Collins, Dutkiewicz)

Six manuscripts are currently in progress, including a well-advanced draft aiming at improving the
communication on modeling to non-modelers) and one on how multiple stressors are considered
in present models.

Team 5. Changing seascapes (Collins, Held)

This team has just formed and progress is currently on hold as Collins has been working

extensively on linking models and experiments.

SECTION 2. Documents published since the previous report to SCOR (e.g., peer-reviewed
journal articles, reports, Web pages) and should be limited to publications that resulted directly
from project activities and which acknowledge SCOR support.

See output table in excel.

SECTION 3. Progress toward achieving project’s terms of reference. List each term of
reference separately and describe progress on each one. Limit 1000 words


https://www.icrs2026.nz/programme-outline

ToR1. Develop open-access teaching and learning resources for educators and researchers
based on the Best Practice Guide (https://eprints.utas.edu.au/29392/ ) and MEDDLE
(https://meddle-scor149.orq/ ). These resources will be used to train scientists in multiple driver
research in coordination with existing programs, e.g. MSc programmes, summer schools and
conference-affiliated training sessions. An online-only program will also be developed.

The MEDDLE website (https://meddle-scor149.org/) has been improved based on user and
expert feedback, to make it more accessible to users who have not attended MEDDLE
workshops. We have added statistics vignettes to the page as well as streamlined it. As mentioned
above, MEDDLE workshops have been run in 10 different training workshops/summer schools.

ToR2. Advocate coordination and harmonisation of experimental approaches by providing data-
based guidance through existing structures on how to maximise overlap between different
experimental approaches and analysis to allow tighter intercomparison.

Several of our actions are aimed at harmonizing or improving experimental approaches. The
resources associated with MEDDLE and the National Advocates network have been improved,
as has training and guidance for the National Advocates.

Over the past 2 years, Cornwall and McGraw have identified research communities who are not
reached by existing resources. One such community are researchers on warm-water corals. To
facilitate coordinated multidriver experiments in the coral community, COBS facilitated a two day
working group on “Coordinating Coral Heatwave Experiments” in Gothenburg, Sweden in July
2024. The meeting was facilitated by Collins and Dupont. Cornwall is conducting a meta-analysis
of all marine heatwave experiments, and also coordinates COBs National Advocate Network. The
first experiment from this coordinated experiment has been carried out by the National Advocates
in Saudi Arabia.

ToR3. Progress the science towards a more holistic approach to address how multiple drivers will
reshuffle marine ecosystems at a decadal scale. To do this, we will develop a strong conceptual
framework around a subset of key questions that will be determined by surveying the ocean global
change biology community as broadly as possible. This will allow us to bridge disjoints between
models, experiments and observations. This framework will be published as a high-profile
publication, and survey results will be made available on our website and publicized at meetings.

This ToR is currently on hold due to its complexity, and due to our teams working extensively in
other areas. We will discuss this at our upcoming annual meeting.

ToR4. Publish a series of short articles in both the scientific media and with scientific journalists
to disseminate the challenges and opportunities surrounding multiple drivers and ecosystems.

Same as ToR3. This ToR is currently on hold due to its complexity, and due to our teams working
extensively in other areas. We will discuss this at our upcoming annual meeting.
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ToR5. Link to societal questions, such as food security, by expanding multiple driver research to
include higher trophic levels. This will be done, in part, by engaging with IOC-endorsed and other
initiatives to promote an interdisciplinary process-based approach linking observations, models,
and experiments within the UN Decade of Ocean Science for Sustainable Development.

The recently established “Biodiversity Task Force” with the contribution of COBS is working on a
framework linking multiple stressors, biodiversity and available mitigation and adaptation options.
A manuscript is under development (Findlay et al.) as well as policy document led by Kisten
Isensee of the IOC-UNESCO. These two documents contribute to TOR4 and TORS.



