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[Summary]

The annual reporting period is the tenth year of the IMBeR (2016-2025). Science teams are quite
productive, and their scientific highlights were significant. The detailed activities and achievements of
individual science team submissions are available at https://imber.info/annual-reports-to-scor-2002-
2025/.

In the final year, IMBeR convened the “IMBeR Synthesis and Future Planning Conference, Future
Oceans 3 (FO3)” from 13 to 16 May in Shanghai, China. The FO3 reviewed and synthesized
outstanding achievements for the last ten years’ IMBeR activities. It also explored a new global project
to succeed the current IMBeR. The conference brought together 306 participants from 129 affiliations
across 28 countries and regions, from diverse professional fields such as marine science, climate change,
and ecological conservation. IMBeR presented several key ideas and experiences (e.g., internationally
coordinated scientific research for marine Carbon Dioxide Removal (mCDR) activities, OA-ICC data
compilation and portal on the biological response to ocean acidification, developing a Coastal
Observation Lab in a Box — COLaB; Ocean sustainability in the context of global change: Lessons
learned from a large-scale ocean research project) at the One Ocean Science Congress to provide the
scientific foundation for the policy development at the Third United Nations Ocean Conference
(UNOC3) for “accelerating action and mobilizing all actors to conserve and sustainably use the ocean”
in June, 2025. A planning activity to develop a new science project beyond 2025 is underway.
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Figure 1. IMBeR science teams and international network. The Scientific Steering Committee is
responsible for the overarching leadership and scientific direction of IMBeR. IMBeR Fellows serve as
an additional advisory board. National Contacts are key links to scientists conducting IMBeR-relevant

research, fostering collaborations, coordinating national research activities, and disseminating
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knowledge at a national level. The International Project Office provides day-to-day administrative
support for IMBeR activities and facilitates communication and outreach (Zuo et al., 2025).

IMBeR (2016-2025) conducted two large open science conferences and more than three thematic
workshops to further advance three grand challenges stipulated in the IMBeR Science Plan. 48 national
contacts support and disseminate IMBeR science domestically and internationally. The access manual
to ocean color satellite images, data portals for phytoplankton functional groups, phytoplankton blooms
through satellite images, the body burden of physiological (carbon and nitrogen stable isotopes) and
human health indicators (e.g., mercury) in oceanic top predators are made available to the public. The
IMBeR community (>6,400) published scientific articles (>1,200), broadening our knowledge base of
the marine biosphere and laying foundations for further studies on the marine biosphere.


https://doi.org/10.1002/lob.10702

Table of contents

1. SCOR-Future Earth Scientific Steering Committee for IMBeR ............ccccooiiiiiiiiiiiiiiieeees 5
2. Progress on implementation 0f the Project...........ccieiiiiiieiiieiiieie ettt 8
2.1 SSC SCICNCE GIOUPS ...eeeuvvieerieeirieiieeeieeeeteesteesseesseeaseeaseeassssassseesssaesssessseesssessssssessseessseessses 8
2.1.1 Grand Challenge L..........cccocvivoiiriiiieiieeie ettt ettt e eseesba e saeseensees 8
2.1.2 Grand Challenge I1 ..........ccuoiiiiiiiieeiie ettt e ere e sere e s e e et eetaeeeaeessseeeans 11
2.1.3 Grand Challenge TIL...........ccooviriirierierie ettt see e st ssae e snaesraesenesnnesnns 11
2.1.4 Innovation Challenge 3: To advance understanding of ecological feedback in the Earth
Sy SERIM. . ettt eiite ettt ettt e et e et e et e e tb e e st e e e ba e e ta e e tb e e tb e e et beeabaeetbeeabeesbeennbeeenraeenraes 12
2.1.5 Innovation Challenge 4: To advance and improve the use of social science data for
ocean management, decision making and policy development...........c.ccoeveeriververrervernnnnen. 12
2.1.6 Innovation Challenge 5: Interventions to Climate Change............ccccceveeeveenieniencennen. 13
2.1.7 Innovation Challenge 6: Sustainable management of blue carbon ecosystems ........... 14
2.1.8 Action Plan for the OCean...........cocoiiiiiiiieiiieeeeee e 14
2.2. Status of IMBeR Regional Programmes (co-funded by IMBeR)........c.cccceoininiiiininnnne. 14
2.2.1 Climate Impacts on Oceanic Top Predators (CLIOTOP).......ccccocevvviievieecieeiieeveene, 14
2.2.2 Ecosystem Studies of Subarctic and Arctic Seas (ESSAS) .....cccovvvvvivvievienieieeeen, 16
2.2.3 Integrating Climate and Ecosystem Dynamics (ICED) in the Southern Ocean........... 17
2.2.4 Sustained Indian Ocean Biogeochemistry and Ecosystem Dynamics (SIBER)........... 19
2.3 Status of IMBeR Working Groups (co-funded by IMBER) .......cccoovvevievieniiiiiciecie e 20
2.3.1 Continental Margins Working Group (CMWG) .......ccceviririiinininnienenenceneneneeeene 20
2.3.2 Human Dimensions Working Group (HDWG) .......cccccvvevierienienieniecieeeeeeeieenn 20
2.3.3 IMBeR Integrated Ocean Carbon Research (IOC-R)........ccccevieviiniiniiniinieieeeen, 21
2.3.4 SOLAS-IMBeR Ocean Acidification (SIOA) .......ccccveveerieriierierieesieeseeseesieesieeseeeeens 21
2.4 ENAOTSEA PrOJECES ...uvieiiieiieeieeie ettt ettt ettt e st e s bt aeesbeesbeesaeesatesaeeeneeenes 22
2.4.1 Atlantic Meridional Transect (AMT) (2012-2025) ....cocvevievierieriieriesee e 22
2.4.2 Marine Ecosystem-based Management Progress Evaluation Group: tracking the global
progress of EBM (MEBM-PEG) (2022-2025) ....ccooueiieiierienieeiteeee et 23
2.4.3 Importance of Physico-Chemical cycling of nutrients and carbon in Marine
Transitional Zones (NUTS&BOLTS) (2019-2024) .....oouveieiiiiieieeeeeeee e 24
2.4.4 will nitrogEn fiXaTion offset nitrogen dePletion in expAnding oceaN Deserts?
(EXPAND) (2025-2030) ...evteiteieieeieeiestestt ettt ettt sttt sttt st it be b e nee 24
2.5 Conference and WOTKSNOPS.........iiiiiieciieeiieie ettt et e e sree e e sereesbeessbeeesseeensseessseenns 25



2.5.1 IMBeR Synthesis and Future Planning Conference, Future Oceans 3 (FO3) .............. 25

3. Capacity-DeveloPing ACHIVITIES. ....ucvierierrierrierieesteeseesteesteesseesseesseesseesseesseesssesseesseesseessessssesssessesssees 25
3.1 IMBeR ECR Network (Interdisciplinary Marine Early Career Network - IMECaN)............. 25
3.2 IMBeR Eutrophication Study GrOUP ......c.cccverieerrieriieriieieerieesteesieesreesteeseesseesseesseesseesssesssesses 26
3.3 IMBeR Ocean Color-based Plant species identification and Carbon flux in the Indo-Pacific
0ceans (OC-PC) StUAY IOUP ....everuieieiiriieteeete ettt sttt ettt 26
3.4 IMBeR Doctoral Forum — The 1% Marine Biology and Biogeochemistry Dissertation
NN 881 0013 101 o USSR 26
3.5 TPO activities related to capacity deVeloping .........cceccveveeriieriieriienieieeeereere e e 27

3.5.1 International Training Workshop on the Carbon Sequestration Estimate and Capacity
Building of Coastal Blue Carbon Ecosystems in Maritime Silk Road Countries (CBC-MSR)

............................................................................................................................................... 27

3.5.2 IMBeR Young Scholar (IY'S) Program ..........cccceveeveeriiesierierieneeseeseeseesieesseesenesenes 27

3.5.3 IMBeR IPO Internship Programi...........ccceecueiriiiiiiiiiiiieie et 28

3.6 COMIMUINICATIONS ...uveveeneenieeteeetetete ettt ettt et et st e eatete st sb e et e besbeestese e bt ebeeasentesaeensetesbeenteneens 28

5 016 o< SRS 29
5. Plans fOr the COMING YEAT .......cccuieriieriieiieiieie et et ettt ettt et e e este e beesse e seenseeseeseenseesseeseenseensees 30
6. NATIONAL CONTACES. ...e.veeuteiietieeieeerte et iete sttt e e et et e e bt et e enee st e st et esesseeneesesseeseensenseeseeneensenseeneeneenes 30
7. International Project OfFICE ........coeviiiiiriiiiiei ettt 31
8. LiSt Of PUDIICALIONS ...ttt ettt et ettt et et s et e st et e teeeeeneenaeeneeneenes 31
PN 0] 0153 16 S Lo SRR 32



1. SCOR-Future Earth Scientific Steering Committee for IMBeR

The Scientific Steering Committee (SSC) oversees the progress of IMBeR Science by Regional
Programmes/Working Groups, facilitates capacity development activities, and reports regularly to its
sponsors. The Chair represents IMBeR. The SSC consists of voting members appointed by SCOR and
Future Earth and non-voting ex-officio members representing Regional Programs, Working Groups, the
Interdisciplinary Marine Early Career Network (IMECaN), and the IPO host institution. The terms of
the SSC members all expire by 31 August 2025. Three Vice-Chairs were appointed in October 2024.
SSC consists of the Chair, three Vice-Chairs, 13 members, and 16 Ex-Officio Members—including 7
representatives of the Regional Programs, 6 representatives of the Working groups, 2 IMECaN Co-
Chairs (Juliano Palacios Abrantes, Shenghui Li), and one ex-interim Co-Chair (Alice Newton) in July
2025. Each SSC member contributes their expertise to one of the Grand Challenges (GCs), with each
Vice Chair leading a GC. This structure reinforces that the GCs — rooted in the IMBeR Science Plan
and Implementation Strategy and its midterm review - should continue to guide all IMBeR activities.

Table 1. Scientific Steering Committee (July 2025)

Chair: Dongyan Liu, China

Nina Bednarsek Rowan Trebilco Derek Armitage

(Vice-Chair), Slovenia (Vice-Chair), Australia (Vice-Chair), Canada

Marta Ballesteros, Spain Andrea Belgrano, Sweden | Jacob Carstensen, Denmark

Wen-Qhen Ch.ou,'Future Earth Local Masahiko Fujii, Japan Narriman Jiddawi, Tanzania

Committee Taipei

Jess Melbourne-Thomas, Australia Jingling Ren, China Micaela Trimble, Uruguay

Ivan Valiela, United States Ron Vave, United States A’an Johan Wahyudi,
Indonesia

Nireka Weeratunge Starkloff, Alice Newton, Portugal

Sri Lanka (ex-officio)

Note: Female/male membership is 9/9.

The SSC membership contains representatives from 14 countries with diverse expertise, including
phytoplankton ecology, marine carbon biogeochemistry, ecosystem modeling, fisheries, governance,
and anthropology (Table 1 and Figure 2).

Alice Marta
Newton Ballesteros

Figure 2. IMBeR SSC (July 2025). (Co-chairs of IMBeR Regional Programmes and Working Groups
are also ex-officio members, but are not shown).



Activities in the last year

Ad hoc Executive Committee Meeting on 31 July and 1 August 2024 (online) and 23 October 2024.

The first in-person Executive Committee meeting, held in tandem with an ad hoc workshop under the
new Chair, Prof. Dongyan Liu, at the Hong Kong University of Science and Technology. SCOR
Executive Director (Emily Twigg) delivered the SCOR perspective online at the start of the meeting.
SCOR emphasized that IMBeR’s synthesis deliverables need to be targeted at the international scientific
community, not SCOR. She pointed out that new science formulation requires international community
engagement and often requires at least two years to complete. SCOR informed the committee that NSF’s
new three-year grant (2025-2027) will only support IMBeR in 2025, aligning with the current IMBeR
Science Plan and Implementation Strategy, which runs until August 2025. SCOR’s funding in 2025
(USD 15,000) will be determined in January 2025. The Executive Committee meeting nominated four
new SSC members (Jacob Cartensen, Masahiko Fujii, Ivan Valiela, and A’an Johan Wahyudi) and three
new IMBeR Fellows (John Keesing, Hongbin Liu, and Peter Thompson).

The workshop reviewed the status of IMBeR (Science Plan and Implementation Strategy 2016-2025,
with the focused priority research objectives and key deliverables set out by reflecting SCOR-Future
Earth Mid-term Review in 2022; Regional Programs, Working Groups, Conferences, Summer Schools,
early career network, capacity building activities), and the role of the IPO. The workshop also reviewed
the last SCOR annual meeting. The workshop also assessed the purviews, links, and collaborations with
other international projects (e.g., SOLAS, BioGeoScapes, ONCE, FEC, etc.). The workshop developed
themes and outlines for the FO3: Looking Inward, Looking Outward, and Looking Forward. The Chair
thanked the local host, Prof. Hongbin Liu, and the Hong Kong University of Science and Technology
for their generous support in coordinating the meeting venue, meals, and transportation.

The year end SSC meeting in 2024 (online)

Three new Vice-Chairs were introduced at the meeting, and the changes to and current composition of
the SSC were reviewed. The meeting endorsed the Executive Committee’s nomination of four new SSC
members and warmly welcomed three new Fellows. The meeting approved the budget formulated by
the Executive Committee and timeline of the upcoming FO3 conference in Shanghai. Each Grand
Challenge presented their completed and ongoing synthesis deliverables, including an overarching
paper titled “Ocean sustainability in the context of global change: Lessons learned from a large-scale
ocean research project.” All science teams were encouraged to attend FO3 and generate synthesis
papers, either collectively or individually.

Table 2. Upcoming Synthesis Papers (Community, Position, Review, etc.):

Expected
Title First/Lead Author(s) Publication
Timeline
A revi iZi 1 achi t th To b
review paper summarizing GC1 achievements over the GC I members 0 be
past 5 years confirmed

A synthesis paper from the GC3 community and the

Ella-Kari Muhl, et al. I i
Vulnerability to Viability Global Partnership (V2V) a-hart ViU eta fLTevIEw

GC III members and
A chapter for the World Ocean Assessment on other IMBeR working To be

incorporating social science dimensions into policy
group members

confirmed




Deborah Prado,

Ocean sustainability in the context of global change: Ella-Kari Muhl, Submlss1on
. . in October
Lessons learned from a large-scale ocean research project Mia Strand, 2025
and Derek Armitage
Carol Robinson, Submission
A synthesis midterm review paper Eugene Murphy, and before the
Alistair Hobday end of 2025
International collaboration on marine top predator Heidi Pethybridge, Before the
research - benefits, challenges and future priorities. et al. end of 2025
Environmental Drivers of Micronekton Trophodynamics . .
from Stable Isotopes Across Global Ii\/IeS(})/pelagic Anais Mediéu, Before the
. Anela Choy, et al. end of 2025
Provinces
Patterns and Drivers of Mercury Bioaccumulation and Anais Mediéu, Before the
Cycling Across Global Mesopelagic Provinces Anela Choy, et al. end of 2025
Global trends and recommendations for white shark Charlie Huveneers, Before the
research methodologies Lauren Meyer, et al. end of 2025
Global analysis of ontogenetic and spatial (coastal vs. Charlie Huveneers, Before the
pelagic) diet shifts Lauren Meyer, et al. end of 2025
A roadmap for ecological forecasting to support the Kylie Scales, Before the
management of living marine resources Stephanie Brodie, et al. end of 2025
Joint special issues with Progress in Oceanography (P10)
and Ocean & Coastal Management (OCM):
The sustainability of the coastal seas under the - To be
. . . Su Mei Liu, et al. .
interactions between ecosystem and society. determined

PIO: Changes of ecological environment in the marginal
seas

Synthesis papers published during this reporting period are listed in the Appendices.

The meeting expressed a desire to transition to a new project without a hiatus from September 2025
onwards, while also acknowledging that developing a new international science plan has taken up to
two years in the past. The meeting exchanged ideas and ongoing efforts to secure funds to continue
such an international project beyond August 2025. The chair encouraged further information exchanges
and urged the meeting to submit a draft science plan in accordance with the proposed timeline.

The last spring SSC meeting in 2025

The meeting was held immediately following the FO3 conference. The IPO summarised its activities,
updates on budget implementation, and current arrangements with its host — East China Normal
University (ECNU). The SCOR Executive Director (Emily Twigg) informed the meeting of SCOR’s
priorities regarding IMBeR’s conclusion and its potential continuation as a SCOR project. The Future
Earth IMBeR Liaison (Coline Grimée) introduced the Terms of Reference for Future Earth’s Global
Research Networks (GRNs) and expressed expectations for the IMBeR community in planning beyond
2025.



The Grand Challenges provided updates on their forthcoming synthesis outputs and the expected time
for completion. Individual reports from all science teams were due by 15 June 2025. The IPO needs to
compile individual reports into a concise and consolidated annual and final report for the SSC to review
and finalise before submission to SCOR in August 2025.

The meeting also explored funding and administrative options beyond August 2025. A number of
suggestions were raised to guide IMBeR’s next steps: 1) Strategic planning through concept notes and
vision statements, 2) Rethinking the funding model, 3) Leveraging in-kind support, and 4) Enhancing
coordination for informative and timely outputs.

Acknowledging that IMBeR has gone through a challenging past two years and has contracted in its
activities, participants recognized that its 20-year legacy and well-established platform remain highly
valuable and not easily replaceable. At this transitional stage, an “Intervention-Action-Solution”
approach was proposed to re-engage the scientific community and leverage the IMBeR platform to
bring scientists together and foster the generation of new ideas.

2. Progress on implementation of the Project

IMBeR Science, IMBeR 2016-2025: Science Plan and Implementation Strategy (IMBeR SPIS),
endeavors to address three Grand Challenges (GC) focusing on climate variability, global change,
drivers, and stressors. The qualitative and quantitative understanding of the past and present ocean
variability and change (GC I) is the basis for future scenarios, projections, and predictions (GC II).
These are linked in Grand Challenge III (GC III) to understand how humans are causing variability and

changes and how they, in turn, are impacted by these changes, including feedback between human and
ocean systems. SCOR-Future Earth Mid-term Review in 2022 streamlined the IMBeR SPIS to focus
IMBeR activities around nine Priority Research Objectives, three under each of the Grand Challenges.
Regional Programmes, Working Groups, Symposia, and Summer Schools are advancing the IMBeR
Science plan with the assistance of endorsed projects, a network of more than 6400 scientists from about
115 countries, and other competent scientific organizations. IMBeR Science further strengthens itself
by creating new working groups, regional activities, ongoing, and new partnerships and collaborations
with international and national scientific projects. This report covers the tenth year’s activities of
IMBeR. IMBeR science activities contribute to providing scientific bases for fulfilling the 17 UN
Sustainable Development Goals.

2.1 SSC Science Groups
Grand Challenges

IMBeR streamlined the research objectives of the three Grand Challenges in response to the SCOR
mid-term review in 2021 to focus the IMBeR activities around nine Priority Research Objectives, three
under each of the Grand Challenges.

2.1.1 Grand Challenge I (Dongyan Liu, Nina Bednarsek, Jacob Cartensen, Alice Newton)

The Grand Challenge I (GC 1) convened a session at FO3 to address the effects of environmental

stressors on ecosystems and biogeochemical cycles in the marine environment. Potential stressors
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include nutrient enrichment, surface ocean acidification, warming, dissolved oxygen depletion, and
human-generated chemical contamination. Three examples of oligotrophication, the eastern boundary
upwelling ecosystems, and nutrient limitation were discussed at FO3.

2.1.1.1 Eutrophication (Alice Newton, Dongyan Liu, Jacob Cartensen)

One of the three priority research objectives (2022-2025) was tackled by SSC members to investigate
stressors-combined effects of “eutrophication.” Alice Newton and Thomas Malone investigated that
coastal eutrophication caused by anthropogenic nutrient inputs (cultural eutrophication) is one of the
greatest threats to the health of coastal estuarine and marine ecosystems worldwide (Malone & Newton,
2020).
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This research output has an Altmetric Attention Score of 140, a measure of the high-level quality and
quantity of online attention that it has received. The co-authors also contributed to the second UN

World Ocean Assessment Volume II, Chapter 10: Changes in nutrient inputs to the marine environment
77-100).

:

Another example of the IMBeR contribution to the global scientific community is the review of the
UNDRR/ISC Hazard Information Profile on eutrophication provided by Dongyan Liu and Alice
Newton, at the request of SCOR and the ISC.

A further example of the IMBeR contribution to Eutrophication knowledge and its applicability to
national (Denmark) and international (EU) policy, is the experiences from the Danish monitoring
program that Jacob Carstensen presented at the Conference for the Northeast Asian Region on Green,
Low-carbon and high-quality marine development in Weihai, China (September 2023) and during the
IMBeR Eutrophication Study Group (ESG) seminar series, and the International review panel report

evaluating the Danish nutrient management plans that Alice Newton participated in.

Dongyan Liu continued to analyze the effects of nutrient reductions on coastal eutrophication through
the IMBeR Eutrophication Study Group (ESG). The ESG held a series of nine online seminars by
international experts on Eutrophication, such as Jim Cloern and Hans Pearl, as well as members of the

IMBeR SC, e.g. Jacob Carstensen and early career scientists, e.g. Chongran Zhou. The ESC also
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launched an expert survey to collect global experiences. The group found that nutrient reduction policies
are effective, but ecological responses in receiving bays and estuaries are influenced by climate change
and other environmental conditions. Adaptive management is found to be best suited for mitigating
eutrophication by the ESG group by analyzing a dozen case studies in various settings.

2.1.1.2 Multistressor efforts (Nina Bednarsek)

As part of this GC1 challenge, the aim was to develop a comprehensive understanding of how marine
ecosystems function, respond to multiple stressors, and contribute to carbon cycling across scales. These
topics were partially covered in the effort of the IOC-R and UNESCO, specially related to the

e Biological Carbon Pump Research: IMBeR contribution to the IOC-R report (Section 3.b)
provided a deep analysis of biologically-mediated carbon fluxes, identifying key uncertainties
in carbon transformation, remineralization, and export efficiency in marine calcifiers. This
supported IMBeR's call for mechanistic understanding of plankton, microbial and metazoan
contributions to carbon cycling.

e Multi-Stressor Ecosystem Response: The report offers insight into synergistic impacts of
warming, deoxygenation, and acidification on marine carbon processes and ecosystem
dynamics. This aligned with GC I's goals of quantifying ecosystem vulnerabilities and
feedbacks.

o Process-Oriented Modeling and Observations: Emphasis is placed on integrating modeling
with long-term observations and experimental studies, addressing a major GC I priority. This
supports the bridging of the disciplinary silos by aligning ecosystem biology with geochemistry
and modeling in IOC-R.

e Emerging Priorities ("New Needs for Ocean Carbon Research" - Section 4): This chapter
identifies cross-cutting gaps in current research, including the need for multi-driver ecosystem
experiments, integrative monitoring of biological and carbon system feedbacks and
interdisciplinary collaboration frameworks across scales and disciplines, This content feeds
directly into GC I’s mandate by establishing a forward-looking research agenda that highlights
ecosystem complexity, resilience under compound stressors, and methodological innovation.

Future Directions and next Steps

The summary of GC1 activities so far proposed for a better integration of GC1 findings with the working
group agendas and regional pilot studies, encouraging transdisciplinary approaches and capacity
development aligned with IMBeR’s Vision 2030 goals. It also builds links between IOC-R ecosystem
studies and IMBeR-led observing and modeling initiatives that anticipates emerging challenges and
innovation opportunities in ocean carbon science, thereby enhancing the role of IMBeR in policy
engagement strategies.

2.1.1.3 Blue carbon assessment contribution to GC1 (Wen-Chen Chou deputy chair of GC1; Nina
Bednarsek)

Current blue carbon assessments primarily focus on particulate organic carbon, often neglecting the
roles of carbonate dynamics and submarine groundwater discharge (SGD). IMBeR 3.0 can play a key
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role in advancing interdisciplinary research that bridges land—sea interactions, particularly by
emphasizing total alkalinity (TA) fluxes, SGD, and seagrass—coral ecosystem linkages. To support this
direction, two manuscripts are in preparation following the Future Oceans 3 conference: (1) a chapter
titled “The Carbonate System in Seagrass Ecosystems” for the upcoming AGU monograph Ocean CO:
and Acidification: Theory and Applications in Estuaries and Coastal Oceans, which synthesizes how
organic carbon metabolism and calcium carbonate dynamics jointly regulate pCO2 and mitigate ocean
acidification (Authors: Wen-Chen Chou, Mariche Natividad, Wei-Jun Cai); and (2) a perspective paper
“Addressing Organic and Inorganic Carbon Cycling in Seagrass Meadows for Blue Carbon
Accounting”’, which explores how organic and inorganic carbon fluxes via DIC and TA influence
carbon sequestration and export in seagrass systems (Authors: Mariche Natividad, Nina Bednarsek,
Jian-Jhih Chen, Wei-Jun Cai, Wen-Chen Chou). These efforts aim to enhance the accuracy of global
carbon budgets, climate change impacts and variability and biological carbon pump.

2.1.2 Grand Challenge II (Rowan Trebilco)

The Grand Challenge II (GC II) at FO3 reviewed its decadal progress on its charges “Improving
scenarios, predictions, and projections of the future ocean-human systems at multiple scales” of the
IMBeR (2016-2025). Activity under this challenge has led to significant advancements in developing
integrated data systems and approaches for predictions and projections, utilizing predictive models
(including best-practice methods for downscaling and integrating social processes), and creating
scenarios that bridge physical, biological, and social sciences.

2.1.3 Grand Challenge III (Derek Armitage, Micaela Trimble, Martha Ballasteros)

Micaela Trimble and Derek Armitage, GC Il members, convened a special session on pathways and
transitions towards socially just and ecologically resilient small-scale fisheries at the third international

conference of the Programme on Ecosystem Change and Society (PECS), Montreal (August 12-15,
2024). The panel session and discussion involved 5 presentations from fisheries cases around the globe.
Several members of GC III contributed to the United Nations World Oceans Assessment (WOA)
chapter on small-scale and artisanal fisheries. The GC III team is coordinating a science and process
synthesis of IMBeR activities over the past 5-10 years. The synthesis is led by three PDFs (Deborah
Prado, Mia Strand, Ella-Kari Muhl, and all of whom have been affiliated with IMECAN). The objective
is to examine the key empirical contributions and the procedural, organizational, and technical lessons
learned from a 10-year, large-scale global ocean research project.

The (GC III) convened a session at FO3 to review the research activities to address the ocean-climate-
biodiversity nexus and the implications for the blue economy and society. Profound changes are needed
in the structures, processes, rules, and norms that catalyze radical and sustainable reconfigurations of
social, political, economic and ecological aspects of oceans. Potential entry points to explore blue
governance transformations at the ocean-climate-biodiversity nexus include fisheries and food systems
(e.g., climate resilient fisheries), managing, and mitigating nutrient flows at the land-ocean interface,
the expansion of MCDR initiatives and their implications for vulnerable coastal communities (e.g.,
tenure, resource access), net positive biodiversity, and conservation initiatives, including the emergence
of biodiversity credit schemes. A cross-cutting challenge is how to better align advances in empirical
understandings of the ocean-climate-biodiversity nexus with governance and policy innovations that
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consider issues of equity and justice. Novel methods that foster knowledge co-production and
transdisciplinary perspectives (e.g., future scenarios, participatory modelling) are recognized as
particularly important in supporting governance transformations. Marta Ballesteros convened a session,
“Stakeholder engagement in complex ocean multilevel governance settings.”

GC II and GC III co-convened a parallel session at FO3 included presentations addressing a wide range
of governance and solutions-oriented themes, with scenario-based examples. (Convenor Derek
Armitage and Rowan Trebilco)

Innovation Challenges

2.1.4 Innovation Challenge 3: To advance understanding of ecological feedback in the Earth
System (Eugene Murphy)

Eugene Murphy, Emma Cavan, Jess Williams and a team of IMBeR colleagues have undertaken a
comprehensive review, synthesizing available information on the operation of ecological feedbacks in
ecosystems (marine and terrestrial), and their role in the Earth system (submitted). The study examined
the operation of ecological feedbacks within ecosystems, and how feedbacks involving ecological
interactions affect physical and chemical processes at different scales. The authors highlighted the
importance and implications of ecological feedbacks for analyses of anthropogenically-driven change,
development of scientific understanding and models, and in the provision of scientific advice for
policymakers. The study also highlighted the importance of improving understanding of ecological
feedbacks, and presents a framework for future research, identifying three priority research areas for
the rapid assessment and integration of ecological feedbacks in Earth system science.

2.1.5 Innovation Challenge 4: To advance and improve the use of social science data for ocean
management, decision making and policy development (Andrea Belgrano and Nireka Weeratunge
Starkloff)

The main Activity 1 that IC4 had been engaged during the period of 2022-2024 was the initiative to
identify best practices in integrating social and natural science data in upscaling from local to global
application, based on around 10 case studies across the globe. This included assessing from which
critical areas of human impact on the ocean these case studies emerge. This activity was envisaged as a
participatory process of co-development of knowledge among a network of collaborating partners,
leading to a peer-reviewed journal paper. The output of this initiative was aimed to contribute Activity
3, which is an outreach initiative at an IMBeR-related event to share results and engage in a discussion
with partner organizations to generate a template/format to integrate social and natural science data to
upscale application from local to global levels.

Under Activity 1, the IC4 team held two sets of Zoom meetings in 2023 with representatives from 9
collaborating institutions across the globe. These meetings discussed the objectives of the case studies
initiative, the format and levels of engagement, the themes to be explored, and consolidated the
methodology of the case studies, including a preliminary draft questionnaire and the format for future
collaboration, prior to the questionnaire being finalised. The final version of the questionnaire was sent
out to collaborators at the end of January 2024. As responses were not received by the deadline in late
February, extensions were provided until end March 2024. However, due to an inadequate number of
responses to the questionnaire being received to complete the original objectives of this initiative and a
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lack of further engagement during that year, a decision to discontinue this activity was taken by the co-
champions in December 2024.

2.1.6 Innovation Challenge 5: Interventions to Climate Change (Nina Bednarsek)
2.1.6.1 mCDR strategies: science, ethics, system thinking

IC5 focuses on evaluating and guiding responsible interventions to mitigate climate-related impacts on
marine ecosystems. The goal of the IC5 was to evaluate and guide responsible interventions to reduce
climate-related risks to ocean ecosystems and dependent societies. IC5 has advanced Climate Change
Interventions by grounding intervention strategies in science, ethics, and systems thinking. As part of
this efforts, Dr. Bednarsek co-led the IOC-R chapter on the "Marine Carbon Dioxide Removal (mCDR).
As part of this, section 3.e of the IOC-R report assessed multiple mCDR techniques (e.g., biological
and chemical mCDR approaches), examining their biogeochemical and ecological implications, thereby
supporting IC5's goal of improving modeling capacity to simulate intervention outcomes. The section
also highlighted the importance of understanding how interventions might alter biological carbon
pumps, microbial dynamics, and community composition and provided scientific foundation for
assessing unintended consequences and long-term efficacy of mCDR approaches. Within this chapter,
the necessity of developing transdisciplinary and governance frameworks, including policy-relevant
best practices was well established, directly informs IC5's call for decision thresholds and ethical
governance of ocean interventions. The content also identified key uncertainties and data gaps
preventing mCDR scalability, a central concern of ICS5, thereby emphasizing the need for
interdisciplinary frameworks to manage and evaluate interventions at various stages and scales.

As part of the Future Directions within ICS, the following was recommended:

o Coordinated monitoring frameworks for interventions
o Integration of biological thresholds into risk assessment

o Ethical considerations and co-development with stakeholders Section 4 lays the
foundation for IC5’s innovation agenda by emphasizing responsible scaling, ecosystem
integrity, and policy-relevant science.

The IOC-R report provides a blueprint for expanding interdisciplinary networks to develop, test, and
monitor mCDR solutions, supporting decision-making on marine interventions by establishing
ecological thresholds and risk assessments, and guiding responsible innovation in ocean-based climate
mitigation.

2.1.6.2 Blue carbon assessment (Wen-Chen Chou, Nina Bednarsek)

Within this framework, the new advancements that were made in the field of the blue carbon
assessments focus on connecting land—sea interactions, enhancing the accuracy of global carbon
budgets and inform effective, science-based nature-based climate solutions. The work conducted under
this framework is well-positioned to address the challenge by integrating Innovation Challenge 5
(governance structures for sustainable marine systems) and Innovation Challenge 6 (co-developing
pathways for ocean sustainability) with emerging interdisciplinary carbon cycle science of the IMBeR.
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Under Innovation Challenge 5, which emphasizes developing equitable and ecologically sound
governance frameworks, this work contributes by highlighting how incomplete carbon accounting can
misguide climate policy, offset strategies, and ecosystem service valuations. By promoting the
integration of carbonate system dynamics and groundwater inputs into carbon governance frameworks,
this work directly supports IC5’s aim of aligning scientific understanding with practical policy
instruments. It also calls for co-developing scenarios and sustainability pathways, this work bridges the
land—sea interfaces and emphasizes functional linkages between different functional ecosystems.

2.1.7 Innovation Challenge 6: Sustainable management of blue carbon ecosystems (A’an Johan
Wahyudi)

The research questions of IC6 are 1) How does the ocean act as a sink for carbon, and how might this
change in a changing ocean? 2) What is the economic, social, and cultural value of this ecosystem
service? 3)How can we improve policy, management, and governance approaches to prioritize and
protect this offshore ecosystem service? 4)How can we incorporate blue carbon into statutory
monitoring initiatives and national inventories of sinks versus sources of CO,? The group published
several papers in academic journals. The group is in the process of finalizing 3-4 group members from
the short-listed 11 ECRs from Kenya, New Zealand, Nigeria, Norway, Sweden, the UK, and the USA.
The group members actively engaged in capacity-building activities such as
(https://www.oceanaccounts.org/global-dialogue-sustainable-ocean-development/) in Bali, July 2024.

2.1.8 Action Plan for the Ocean (Eugene Murphy, Carol Robinson, Alistair Hobday and Ella Burgun)

The IMBeR Action Plan for the Ocean is a science-based programme that will draw on scientific
knowledge and activities from across the ocean science community, building on over two decades of
IMBeR scientific activities, to develop a risk-based framework for responding to observed and predicted
ocean change. The activity driven by the ocean science community aims to develop the knowledge and
tools required to inform decision making for future conservation and sustainable ocean use at local,
regional, and global scales. This year, Ella Burgun, a postgraduate student at the Institute of Marine and
Antarctic Studies (University of Tasmania, Australia), has joined the Action Plan for the Ocean
initiative. Ella coordinates the expansion and engagement strategy for the OCEAN100+ Team. The
OCEAN100+ Team is central to co-developing the Action Plan, and includes early-career ocean
professionals, regional experts, and diverse stakeholders. It has initiated outreach and referral efforts
across regions and is continuing to build partnerships.

2.2. Status of IMBeR Regional Programmes (co-funded by IMBeR)
2.2.1 Climate Impacts on Oceanic Top Predators (CLIOTOP) (Heidi Pethybridge and Anne Lorrain)

CLIOTOP has seen a dynamic period marked by impactful communications, events, and activities
supporting its four active Task Teams: (1) Global Trophic Linkages in the Mesopelagic Zone (Anais
Meédieu, IRD, France and Anela Choy, Scripps, USA) to advance understanding of spatial patterns and
environmental drivers influencing trophic connections and mercury concentrations in abundant
mesopelagic and mid-trophic organisms; (2) Climate Impacts of Marine Heatwaves on Top Predators
(Peng Lian, ECR, CAS, China and Barbara Muhling, NOAA, USA) to develop advanced Al
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methodologies to investigate the ecological impacts of marine heatwaves (MHWs) on tropical tunas in
the eastern Pacific, (3) Global analysis of white shark trophic role (Lauren Meyer and Charlie
Huveneers, Flinders University, Australia), and (4) Exploring New Horizons, Barriers, and Bottlenecks
in Marine Ecological Forecasting for Oceanic Top Predators (Kylie Scales, University of the Sunshine
Coast, Australia and Stephanie Brodie, CSIRO, Australia) to develop a scientific paper providing a
roadmap for ecological forecasting to support the management of living marine resources. CLIOTOP
continues to compile global dataset for '*C and "N stable isotopes (~ 8900) and total mercury
concentration records in marine organisms (>125 families) in the oceans (Fig. 4). Global marine fish
mercury datasets developed by CLIOTOP are directly informing the Minamata Convention’s first
effectiveness evaluation and shaping global policy assessment including fish mercury advisory (Fig. 5).
One exemplary case is shown here.

Figure 4. Sample locations of stable isotope and mercury concentration data compiled by Task Team
1 to undertake global analyses to better understand the spatial patterns and environmental drivers of
trophic diversity and mercury cycling in abundant mesopelagic organisms. The color code
corresponds to the biogeographic classification of the mesopelagic zone,
as defined in Sutton et al., 2017.
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Figure 5. Mercury (Hg) in seafood is assumed to be present as methyl mercury (MeHg), which is
more toxic than non-methylated Hg present in fish mussels; however, Médicu et al., 2025 found
MeHg content varies from <15% to ~ 90% depending upon fish species. Médieu et al. suggest
national fish dietary advice should consider fish species, size, and Hg complexation to Se.
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2.2.2 Ecosystem Studies of Subarctic and Arctic Seas (ESSAS) (Naomi Harada, Franz Mueter,
Benjamin Planque, Toru Hirawake, Takafumi Hirata, Sei-ichi Saito, Kumiko Azetsu Scott, Caroline
Bouchard, Hyun-Chol Kim, Gudbjorg Olafsdottir, Beatriz dos Santos Dias, Ben Fitzhugh, Samuel
Rastrick, Ben Laurel)

The Arctic Challenge for Sustainability III (ArCS III) project was launched in April 2025 and is
underway in Japan. The project goal is “Creating comprehensive knowledge to solve social issues
caused by environmental and social changes in the Arctic region”. The project aims to contribute to the
conservation and sustainable use of the drastically changing Arctic by elucidating the environmental
dynamics, such as ocean heat transport, ecosystems, and material cycles in the Arctic Ocean basin and
ice margins. The predecessor of this project, ArCS II (Arctic Challenge for Sustainability II), concluded
with a summary of its research achievements published in February 2025.

An Arctic voyage of the marine research vessel Mirai was conducted from 27 August to 30 September
2024, during which a wide range of marine environmental data (water temperature, salinity, oxygen,
nutrients, carbonates, microplastics, etc.) was obtained almost as planned. A reporter from Jiji Press
joined the voyage, and numerous topics were shared via a dedicated website and YouTube
(https://www jiji.com/jc/tokushu?g=202408mirai). Preparations for the 2025 Mirai Arctic voyage are
also underway, including planning, various application procedures, and crew arrangements

ESSAS researchers contributed to a synthesis study on the impacts of borealization on shelf ecosystems
across the Arctic that drew in part on the ESSAS RACArectic project results (Husson et al., 2024). The
review found that, along the major inflow shelves, borealization has resulted from increasing inflows
of warmer waters from the Subarctic that have led to repeated low sea ice extreme events. There is also

clear consensus that borealization is affecting phenology, species composition, community traits,
population structure and essential habitats, species interactions, and ecosystem resilience. Non-dynamic
environmental factors, such as depth and photoperiod, are thought to limit the complete borealization
of the system, and may lead to intermediate, “hybrid” ecosystems in the future.

2 Chukchi Sea
3 Beaufort Sea
4 Canadian Arctic
archipelago
5 Baffin Bay
6 Western Greenland
7 Labrador Sea
8 Hudson Bay
9 Eastern Greenland
10 Fram Strait
11 Svalbard archipelago
&8 12 Barents Sea
13 Kara Sea
14 Laptev Sea
| 15 East Siberian Sea
. 16 Central Arctic Ocean

Figure 6. Map of evidence of borealization of
communities and ecosystem processes across
regions. (Husson et al., 2024)

ESSAS reported its achievements in the IMBeR (2016-2025) at FO3. Through annual meetings, open
science meetings, workshops, and working group activities, ESSAS has fostered information exchanges
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and scientific collaborations across the circumpolar north, resulting in numerous special issues and
synthesis publications. Maintaining a consistent focus on high-latitude marine systems, ESSAS-
facilitated collaborations have contributed to scientific progress along at least three axes. First, they
have advanced our ability to model and project climate-driven changes, informing both global climate
assessments and regional ecosystem forecasts. Second, they have deepened our understanding of
ecosystem responses — from the effects of ocean acidification and borealization to the development of
more effective, ecosystem-based approaches to management. Third, they have broadened the temporal
and cultural dimensions of Arctic science, incorporated paleo-ecological perspectives and fostered
dialogue between Western and Indigenous knowledge systems to guide future stewardship of Subarctic
and Arctic ecosystems.

2.2.3 Integrating Climate and Ecosystem Dynamics (ICED) in the Southern Ocean (Nadine
Johnston, Emma Cavan, Stuart Corney)

Following on from the successful completion of its Marine Ecosystem Assessment for the Southern
Ocean Summary for Policymakers (and 423K views to date of MEASQO’s Special Issue in Frontiers in
Marine Science) (Fig. 7) last year, ICED has had another very productive year. ICED published and
submitted outputs from the 2022 ICED Krill Modelling Workshop, May 2022. This activity has
followed ICED’s approach of supporting early career researchers in leading international research
activities with the support of ICED mentors. Publications include Sylvester et al (2025) and Bahl, A, et
al (in revision). Identifying and prioritising key data gaps for modelling Antarctic krill recruitment.

ICED Journal of Marine Science. These activities have contributed to discussions by the Commission
for the Conservation of Antarctic Marine Living Resources (CCAMLR). ICED has also played a key
role in contributing to and developing a number of international initiatives (Fig. 8). It has helped develop
the scientific rationale Antarctica InSync (specifically Theme 4: Improving knowledge and protection

of the unique Antarctic life from land and ice into the deep-sea), co-convening a session at 2024 EU
Polar Science Week Sep, Copenhagen, Denmark ' Taking the Pulse of the Southern Ocean: an
Internationally Coordinated, Circumpolar, and Year-Round Mission — Antarctica InSync, and

presenting on this theme at Antarctica InSync Science Webinars May 2025, online. It has continued
contributions to the United Nations Decade of Ocean Science for Sustainable Development (2021-2030)
UN Decade Collaborative Centre for the Southern Ocean Region (DCC-SOR), participating in regular
Southern Ocean Task Force meetings. It has also continued development of the 5th International Polar
Year (2032-2033) as part of its Interim Planning Group, attending 6 monthly online meetings,

completing an Updated Concept Note, and contributing to its Task Groups. As a co-sponsored
programme of the Scientific Committee on Antarctic Research (SCAR), ICED has also contributed to
its activities including its Scientific Research Programmes Ant-ICON and AntClimNow, the C-CAGE
Interim Planning Group, and the 2024 SCAR Delegates and Open Sciences meeting of 2024. ICED also
contributed to IMBeR 2025 Future Oceans 3 Conference.
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Figure 7. ICED’s Marine Ecosystem Assessment for the Southern Ocean (MEASO), published as a
Special Issue and e-book in Frontiers in Marine Science (top) and a Summary for Policy Makers on

Zenodo (bottom left), synthesises past, present, and future changes in these globally important
ecosystems across a range of areas (bottom right).
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Figure 8. ICED contributes to a range of international initiatives including the UN Decade of Ocean
Science for Sustainable Development (2021-2030) and its UN Decade Collaborative Centre for the

Southern Ocean Region, the 5th International Polar Year and Antarctica InSync.
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2.2.4 Sustained Indian Ocean Biogeochemistry and Ecosystem Dynamics (SIBER) (Greg Cowie,
Raleigh Hood)

SIBER has been very productive in generating new knowledge about the Indian Ocean through the 2nd
International Indian Ocean Expedition (IIOE-2) this year. Contributions of SIBER to IIOE-2 both
through governance (national committees and involvement in IIOE-2 working groups, etc.), motivating,
leading and/or involvement in Indian Ocean collaborative research (sampling cruises, publications).
SIBER continues to lead the publication of results of Indian Ocean research, such as the eighth volume
of a series of SIBER-led IIOE-2 DSR 1II special volumes. Also, a collection of synthesis papers on the
Indian Ocean was published under the title of “The Indian Ocean and its Role in the Global Climate
System” (Ummenhofer, and Hood, eds.) to provide an overview of our contemporary understanding of
the Indian Ocean (geology, atmosphere, ocean, hydrology, biogeochemistry) and its role in the climate
system in 2024 (Fig. 9). SIBER was also active to develop a novel instrument to collect eDNA samples
from the oceans and a Coastal Observation Lab in a Box — COLaB (Fig. 10).
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fg. DEEP-SEA RESEARCH the Global Climate System
' Savier Aritoget PAm “ Edited by Caroline C. Ummenhofer and Raleigh R. Hood

Future of the South Alrican Squid Fishery: bio-

= v p—— yo
) : physical coupling and regime shifts on the Aguihas \ b \ﬂ ‘
umm Bank \ = & "

South Africa

V‘,ﬂ » A
‘r%‘ \ % v TN :

wewrw elsovier com/locate durd?

&

ELSEVIER

Figure 9. SIBER contributed publications.

Open and closing ends Prototype  Fjgyre 10. Schematic of the OCD
Activated carbon (open—close device, 300 x 100 x 100
sponge insert slot mm) eDNA sampler featuring key
m : components, including the sponge

- capture material and photographs of the
manufactured prototype with lid on and
lid off (Bessey et al., 2025. Design and
validation of an Open-Close Device for
integrated environmental DNA
sampling detects a depth gradient in
Indian Ocean deep-sea fish
assemblages)

Actuator =

Water flow
through

points chamber

Open and closing ends

SIBER convened a session dedicated to the International Indian Ocean Expedition at FO3.
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2.3 Status of IMBeR Working Groups (co-funded by IMBeR)
2.3.1 Continental Margins Working Group (CMWG) (Su Mei Liu)

The CMWG continues to provide a knowledge base for actions towards healthier ecosystems and more
beneficial ecosystem services. This year, the group focused on understanding the role of oyster farming
in phytoplankton growth and other marine environmental effects of aquaculture activities (Li et al.

2024). The group also successfully applied a novel intervention to enhance oyster farm productivity by
applying rice husk ash to replenish silicate nutrients in the sea to boost diatom growth and remove heavy
metals from mariculture sites (Jiang et al., 2025). The group (Sumei Liu) convened a session
“Synthesizing ecosystem-social interactions in coastal seas” at the FO3 to review various aspects of

marginal seas’ ecosystem-social interactions, aquaculture sites, women, coastal community mental
health, the effectiveness of Marine Protected Areas from Africa, China, India, and Europe and Latin
America.

Figure 11. Scanning electron microscope
(SEM) micrographs of the rice husk ash
(RHA, A) and modified RHA (RHA-4%HF,
B; RHA-3 NaOH, C). RHA-4% HF and
RHA-3 NaOH were prepared by immersing
RHA in 4% hydrofluoric acid solution
(RHA-4% HF) and 3.0 mol L' sodium
hydroxide solution (RHA-3 NaOH),
respectively (Jiang et al., 2025).

2.3.2 Human Dimensions Working Group (HDWG) (A. Breckwoldt and SA Selim)

The IMBER Human Dimensions Working Group (HDWG), active since 2011 and co-chaired recently
by Prof. Dr. Samiya Selim and Dr Annette Breckwoldt, has focused on understanding the complex
interactions between human and ocean systems, recognizing that humans both affect and depend on the
ocean for goods and services. Their main goal has been to promote knowledge of feedbacks between
these systems and clarify how human institutions can mitigate or adapt to ocean changes. A key
achievement was the development of the IMBeR-ADApT integrated assessment framework and
learning platform, designed to support decision-makers and stakeholders in responding effectively to
global ocean changes by prioritizing resources to reduce vulnerability and enhance resilience, especially
for coastal communities. This tool, adopted by the Vulnerability to Viability (V2V) Global Partnership,
has connected the HDWG to networks such as TooBigTolgnore and the Belmont Forum (e.g., via the
NoCRISES project), emphasizing transdisciplinary, equitable research, and linking local and global
science for capacity building. The HDWG's work has contributed strongly to IMBeR’s Grand
Challenges and Innovation Challenges, advancing governance practices for transformative change,
knowledge co-production, risk assessment in governance, and understanding impacts of new marine
economic activities alongside climate change. They have prioritized supporting local science and
stakeholders to be integrated fully into research projects relevant to their everyday life and livelihoods,
emphasizing responsible capacity development that meets local needs and fosters meaningful inclusion.
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Notably, the group has promoted self-reflection in research collaborations, questioning whose
knowledge and benefits are prioritized and advocating for respectful, reciprocal engagement with
communities. They have organized workshops and capacity-building events globally, including in
Bangladesh and India, fostering participatory and transdisciplinary approaches to marine conservation
and governance challenges. Looking forward post-2025, former HDWG members plan to continue
building locally relevant capacity, document adaptable processes for long-term impact, and strengthen
partnerships to bridge ocean science with societal needs through collaborative, inclusive, and applied
research and capacity development.

Breckwoldt reported the group activities at FO3. Over the past decade, the Human Dimensions Working
Group (HDWG) of IMBeR has made significant contributions to understanding the complex
interactions between human societies and marine ecosystems. Through its interdisciplinary approach,
the HDWG has advanced research, policy, and practice in ocean sustainability. A key achievement has
been the development of the [-ADApT framework, a comprehensive tool designed to assess and respond
to global changes in marine systems. Through case studies and collaborative workshops, this framework
helps researchers, managers, and stakeholders evaluate responses to environmental challenges and
make informed decisions. As IMBeR concludes its 2016-2025 phase, HDWG’s legacy underscores the
value of interdisciplinary approaches in addressing interconnected challenges of ocean governance. By
promoting co-designed research that involves local stakeholders from the outset, the group has
challenged top-down tendencies in marine conservation research. Its efforts highlight the need for
equitable, participatory methods that build trust and ownership among all stakeholders. In summary,
the HDWG’s achievements have laid a strong foundation for advancing sustainable ocean governance
through collaboration, inclusivity, and innovative frameworks.

2.3.3 IMBeR Integrated Ocean Carbon Research (IOC-R) (Carol Robinson, Nina Bednarsek)

IMBeR is a lead partner in the Intergovernmental Oceanographic Commission of UNESCO’s
(UNESCO-10C) Integrated Ocean Carbon Research (IOC-R) expert group together with the
International Ocean Carbon Coordination Project (IOCCP), the World Climate Research Programme
(WCRP)/Climate and Ocean: Variability, Predictability and Change (CLIVAR) project, the Surface
Ocean — Lower Atmosphere Study (SOLAS) and the Global Carbon Project (GCP). The focus of
activities in 2024-25 has been the completion of the updated vision document ‘Integrated Ocean Carbon
Research: A Vision Primed for Implementation’. This was launched at the UN Decade conference in
Nice, France in June 2025 and will be ready for publication in September 2025. IMBeR scientists led
and contributed to sections on the changing role of biology in the ocean carbon cycle, future changes in
the carbon cycle from deliberate ocean-based climate interventions, next level biological process studies
and experiments, adoption of an interdisciplinary approach in ocean carbon research and capacity
development. The IMBeR team contributed to the chapters related to the carbon biological pump, state-
of-the-art mCDR strategies as related to carbon management, biological needs and integration with the
carbon monitoring. The document summarises current knowledge gaps and proposes future global
research priorities which lay the foundation for potential IMBeR ocean carbon research after 2025.

2.3.4 SOLAS-IMBeR Ocean Acidification (SIOA) (Sam Dupont)

SIOA was established in 2009. This group facilitated the establishment of the International Atomic
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Energy Agency’s (IAEA) Ocean Acidification International Coordination Centre (OA-ICC) to
coordinate, promote, and facilitate global OA activities. These initiatives led to development in tools,
best practices, training, and communication opportunities. Sam summarized the past, present, and the
strategy for future activities of SIOA in parallel with the evolution of ocean acidification science. In
close collaboration with international partners such as UNESCO-IOC and the NOAA Ocean
Acidification Program, and networks such as the Global Ocean Acidification Observing Network
(GOA-ON) and the UN Ocean Decade endorsed program Ocean Acidification Research for
Sustainability (OARS), the SIOA and OA-ICC now aim at promoting the science needed to take action
to minimize and address ocean acidification. Sam noted that this will require research on ocean
acidification in the context of biodiversity, multiple stressors, the modulating role of time, and marine
carbon dioxide removal (mCDR).

2.4 Endorsed Projects

During 2024-2025, six Endorsed Projects were active or concluded. Information and reported highlights
are provided below:

1) Atlantic Meridional Transect (AMT): A long-term multidisciplinary oceanographic research
project conducting annual voyages between the UK and the South Atlantic since 1995. Endorsed
by IMBER (2005-2015) since 2012.

2) Collaborative Research and Education Project in Southeast Asia for Sustainable Use of Marine
Ecosystems (CREPSUM): Completed in March 2024.

3) Gulf of Trieste — Time-series (GoTTs): A long-term monitoring project (1970-present) studying
ecological and oceanographic processes in the northernmost Adriatic Sea, at the border of Area
Marina Protetta di Miramare.

4) Marine Ecosystem-based Management Progress Evaluation Group: tracking the global progress of
EBM (MEBM-PEG): Completed in 2025.

5) Importance of Physico-Chemical cycling of nutrients and carbon in Marine Transitional Zones
(NUTS&BOLTS): Completed in 2024.

6) will nitrogEn fiXaTion offset nitrogen dePletion in expAnding oceaN Deserts? (EXPAND): newly
endorsed by IMBeR in 2025.

2.4.1 Atlantic Meridional Transect (AMT) (2012-2025) (Andy Rees, Tim Smyth, Glen Tarran, Gavin
Tilstone and others)

AMT is delivered by the Plymouth Marine Laboratory and funded from 1995 to 2025 by the British
Natural Environment Research Council. Since 1995, the Atlantic Meridional Transect (AMT) has
measured oceanographic and atmospheric variables during 31 research cruises on a passage between
the UK and destinations in the South Atlantic. AMT has enabled the acquisition of repeat measurements
of several Essential Ocean Variables and other ecosystem parameters and rate processes at a resolution
of ~160 km (over ~13000 km). In delivering these activities, AMT has facilitated long-term calibration
and validation of satellite ocean color sensors; deployment of ARGO and Bio-ARGO floats; and
maintained a long-term mooring in the South Atlantic Gyre (2009 to 2023). During AMT31 (November
- December 2024) between the UK and Uruguay AMT continued to observe biodiversity and
biogeochemical processes on the basin scale to detect long-term changes in the Atlantic Ocean. AMT
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developed models to understand key interactions and feedback between the ocean and atmosphere. The
arbitrarily chosen examples are in this report. One for a compilation of surface ocean inherent optical
properties and physical pigment concentrations (Fig. 12) and a meridional sampling transect in the
Atlantic Ocean to determine genetic diversity of hyperiid amphipods (Fig. 13).
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2.4.2 Marine Ecosystem-based Management Progress Evaluation Group: tracking the global
progress of EBM (MEBM-PEG) (2022-2025) (Mark Dickey-Collas, Alida Bundy, Jason Link, Beth
Fulton)

The MEBM-PEG project hosted Session “Evaluating ecosystem-based management (EBM)
performance: examples of success” at the ICES Annual Science Conference 2024. The session,
convened by Alida Bundy (Canada), Janne Haugen (USA), and Mark Dickey-Collas (UK/Netherlands),
built on work under MEBM-PEG and the recent Haugen et al., 2024 publication.

The session explored how to assess the real-world effectiveness of EBM, a widely recognized best
practice for managing multiple ocean-use sectors to ensure environmental health and human wellbeing.
While performance measures exist for individual sectors, the session emphasized the need for integrated
metrics (Fig. 14) that reflect cross-sector outcomes and human dimensions. Identifying potential
indicators and necessary data collection is itself a step forward.
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The MEBM-PEG project concluded in 2025, having successfully achieved its objectives of tracking the
global progress in EBM through a series of workshops, an ICES conference session, and related
publications. EBM is recognized as a journey, with multiple pathways and endpoints, rather than a one-
size-fits-all model. The framework developed by the project, with identified key principles, offers a
potential path forward for both ICES and IMBeR IC6 “sustainable management of Blue Carbon
ecosystems”.

How Well Is EBM Performing?

I

Selection of germane
indicators (>3)

Identify performance targets

Score and tally up

|

[

Evaluation Synthesis

Figure 14. Schematic of the performance measures framework. (Haugen et al., 2024)

2.4.3 Importance of Physico-Chemical cycling of nutrients and carbon in Marine Transitional
Zones (NUTS&BOLTS) (2019-2024) (Peter Croot)

NUTS&BOLTS is a multi-year project funded by the Environmental Protection Agency (EPA) and
Marine Institute Ireland which focuses on biogeochemical cycling of nutrients and elements in Irish
marine transitional zones (MTZs) and fluxes of bio-relevant elements from Irish surface and
groundwaters to the MTZ and continental shelf.

The project’s final report was published in August 2025 as a freely available online resource. It provides
essential information — including elemental concentrations and fluxes, picoplankton, bio-optical
properties, and climate-relevant gases - for environmental decision-making related to the management
and governance of Irish MTZs. The report also offers recommendations for future monitoring and

identifies research gaps. In addition, the report documents the project’s knowledge transfer activities
and further resource links.

2.4.4 will nitrogEn fiXaTion offset nitrogen dePletion in expAnding oceaN Deserts? (EXPAND)
(2025-2030) (Mar Benavides)

EXPAND is a five-year project led by Dr. Mar Benavides at the National Oceanography Centre, funded
by the ERC (European Research Council) Consolidator Grant 2024 with 2.6 million euros. The project
focuses on the impact of the expansion of ocean deserts on the availability of marine nitrogen, a vital
element for life in the oceans. The primary goal is to quantitatively understand how the expansion of
the Indian Ocean subtropical gyre influences biological nitrogen fixation and its subsequent effect on
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primary productivity. EXPAND is also an endorsed project of the Second International Indian Ocean
Expedition (IIOE-2). The project has just begun and will report its scientific activities in 2026.

2.5 Conference and workshops

2.5.1 IMBeR Synthesis and Future Planning Conference, Future Oceans 3 (FO3)

The proceedings and presentation abstracts are found /ere.

IMBeR and its sponsors held the IMBeR Synthesis and Future Planning Conference (Future Oceans 3,
FO3) was held in Shanghai from 13 to 16 May 2025. The FO3 brought together 306 participants from
129 affiliations across 28 countries and regions to reflect on the scientific achievements of IMBeR over
the last ten years (2016-2025) and to envision a new project to succeed the IMBeR. The conference was
organized around the three Grand Challenges. It ran 13 sessions: 1) Achievements form GCl:
Understanding multi-stressors of marine environments and achievements and challenges from
ecosystem resilience and environmental management, 2) Achievements from GC II and opportunities
for IMBeR 3.0: from scenarios, predictions, and projects to actions, solutions, and interventions, 3)
Achievements from GC III: Blue transformations: Governance for the ocean-climate-biodiversity nexus,
4) Stakeholder engagement in complex ocean multilevel governance settings, 5) Island biodiversity and
ecosystem multifunctionality in the Anthropocene, 6) Coastal blue carbon ecosystem: carbon resources
evaluations, source-sinks processes, and management collaboration, 7) Synthesizing ecosystem-social
interactions in coastal seas, 8) Optical remote sensing in the Northwest Pacific and the Central Indo-
Pacific Oceans, 9) International research and educational collaboration for sustainable tropical and
subtropical marine ecosystems, 10) SIBER and the Second International Indian Ocean Expedition, 11)
IMBeR-Partner Session, 12) IMBeR Doctoral Forum, 13) Reflecting on IMECaN’s journey:
Achievements, insights, and future.

The IMBeR doctoral forum served as a platform for recent and soon-to-be PhD graduates in marine
sciences to showcase their research and engage with leading scientists, policymakers, and peers.
Aligned with FO3’s mission of reflecting on past achievements, strengthening interdisciplinary
partnerships, and shaping ocean sustainability, this forum fosters global collaboration, with a strong
focus on early-career researchers (ECRs) from low to medium-income countries. Participants presented
their thesis work through oral presentations, speed talks and posters, while also contributing as session
rapporteurs, gaining hands-on mentorship from senior researchers. To support inclusiveness, SCOR
Travel Support grants subsidized travel and registration costs for 6—8 eligible applicants.

The IMBeR partner session highlights the increasing importance of cross-project collaboration and
developing cross-cutting initiatives with ever-evolving relevant global programs/project partners. The
execution of partnership agreements needs regular personal contacts at partners’ events. The session
noted that the IPO attendance at milestone international partner meetings is mandatory, as the IPO is a
focal point and a point of dissemination to the wider IMBeR communities.

3. Capacity-Developing Activities

3.1 IMBeR ECR Network (Interdisciplinary Marine Early Career Network - IMECaN) (Juliano
Palacios Abrantes, Shenghui Li, Gabriella Akpah Yeboah, Bia Dias, Sara Garcia-Morales Hurtado,
Ignacio Gianelli, Priyatma Singh, Mia Strand)
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IMECaN was established in 2016 to provide a networking platform for early-career marine researchers
to develop collaborations and training, foster areas not covered in traditional academia, and access
leadership opportunities within and beyond IMBeR (Fig. 15). IMECaN was active in organizing
meetings and publishing scientific articles this year. The group organized a special session at FO3 to
reflect on past activities and contributions since 2016. An IMECaN official side event, “The future of
early-career networks in interdisciplinary and transdisciplinary ocean science,” was organized at the
third United Nations Ocean Conference (UNOC3) in Nice. IMECaN also signed an MOU with the
International Platform for Ocean Sustainability (IPOS) for bridging the gap between cutting-edge ocean
science and the policy community.

Distribution of IMECaN ‘ members
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3.2 IMBeR Eutrophication Study Group

The group convened a session under the title of “The uncertainty of coastal ecosystem shift to
nutrient/pollutant inputs under climate change” to discuss how to incorporate multi stressors (ocean
acidification, hypoxia, input via submarine groundwater discharge, river, and atmosphere, volcanic ash
falls, and coastal erosion) in biogeochemical modeling studies.

3.3 IMBeR Ocean Color-based Plant species identification and Carbon flux in the Indo-Pacific
oceans (OC-PC) study group

The group convened a special session at the FO3 to discuss variations in SST in the Madura Strait,
satellite data products concerning red tides and phytoplankton functional types, optimization algorithms
for atmospheric correction, and operational monitoring floating Sargassum in the East China Sea. Prof.
Fang Shen (East China Normal University) opened her two operational databases to the global
community: AIGD-PFT: the first Al-driven global daily gap-free 4 km phytoplankton functional type
data product from 1998 to 2023, and the Satellite Monitoring System for Marine Planktonic Algal
Blooms.

3.4 IMBeR Doctoral Forum — The 1*' Marine Biology and Biogeochemistry Dissertation Symposium

A total of sixteen newly or soon-to-be-awarded Ph.D. dissertations from Cameroon, Kenya, India, and
China were presented through travel support from SCOR at the FO3 conference. The topics varied from
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the interaction of fish populations and global warming, river transport of terrestrial material to the sea,
carbon sequestration through mangrove forests and salt marshes, submarine groundwater discharge,
coral reef resilience against the ocean acidification, northward shift of chlorophyll front of the subarctic
Pacific, sustainable fisheries, the zero-effect of microplastics to fish population, to empowering women
in the blue economy. They are provided with opportunities to interact with professional scientists to
learn about recent developments in various academic fields and societies. IMBeR plans to continue its
dissertation symposium to network Asian-African new Ph.D. scholars with a global community.

3.5 IPO activities related to capacity developing

The IPO, as the coordination hub for the IMBeR community, rearticulates IMBeR’s capacity-
development strategy by reviewing past activities. Each IMBeR capacity-development opportunity and
initiative is identified with targeted audiences and specific capacity-development priorities. The IPO
also tasked itself with developing and archiving open-source capacity-development resources via
IMBeR and IPO webpages for public stakeholders. A poster presenting this synthesis work was
included in the XMAS 2025 session “Advancing Ocean Sustainability: The Role of Early Career Ocean
Professionals in Capacity Building, Ocean Literacy and Collaborative Leaders,” where IMBeR
gathered with representatives from CREPSUM, MoNITOR, IMECaN, CMWG — Tour of Asian
Marginal Seas, CLIOTOP, and other partner organizations.

3.5.1 International Training Workshop on the Carbon Sequestration Estimate and Capacity
Building of Coastal Blue Carbon Ecosystems in Maritime Silk Road Countries (CBC-MSR)

Coordinated by the IMBeR IPO, the CBC-MSR training workshop was held on Chongming Island,
Shanghai, from 7 to 21 September 2024. The training was sponsored by the Department of International
Cooperation, Ministry of Science and Technology of the People's Republic of China, and organized by
ECNU (SKLEC and Institute of Eco-Chongming). CBC-MSR gathered 27 participants from 13
countries across Africa, Latin America, and South and Southeast Asia, representing key nodes along
the Maritime Silk Road. This intensive two-week program aimed to build technical capacity in blue
carbon assessment, restoration, and policy integration, with a focus on tidal wetlands as critical carbon
sinks. Through lectures, hands-on fieldwork, lab-based training, and site visits, participants explored
carbon flux dynamics, nature-based solutions, and emerging strategies for blue carbon trading and
reporting. Edited video clips from the training, as well as participants’ outputs and reflections after one
year, can be viewed /ere.

3.5.2 IMBeR Young Scholar (IYS) Program

The IMBeR IPO facilitates mentor-mentee pairings when funding or in-kind resources are available.
One successful case emerged when CLIOTOP issued a call for new task teams. Learn the story of Dr.
Peng Lian and his mentor, Dr. Barbara Muhling, and their collaborative work on a task team developing
advanced deep learning models to improve predictions of bigeye tuna distribution in the eastern Pacific,
particularly under El Nifio and high-frequency marine heatwaves.
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3.5.3 IMBeR IPO Internship Program

The IMBeR PO launched its internship program in 2022 and has conducted it for four consecutive
years. From recruitment and interviews to task design and final reporting, IPO colleagues support each
student intern throughout their IMBeR journey. Each summer, IPO publishes a newsletter announcing
the interns’ awards and sharing their feedback. Their experiences and accomplishments can be viewed
here.

3.6 Communications
Website

The IMBeR website (https://imber.info/) serves as IMBeR’s public information hub, offering links to
other communication channels and archiving historical records of scientific activities. IMBeR thanks

the Ocean Frontier Institute and Dalhousie University for sponsoring and hosting the website since 2021.
The site completed its server migration in July 2025.

The IMBeR IPO is part of East China Normal University (ECNU) and is based at the State Key
Laboratory of Estuarine and Coastal Research (SKLEC). By supporting IMBeR through the project
office, ECNU and SKLEC aim to deliver their IMBeR science and societal values to the IMBeR
community and beyond by creating partnership synergy in open and mutually beneficial ways. The
IMBeR PO website (https://imber.ecnu.edu.cn/) supports this mission and provides information in both

English and Chinese for the international and local communities.

Both websites are maintained on a daily basis by the IMBeR IPO and are interlinked.

Newsletter

Since July 2024, the former IMBeR biweekly eNews and monthly bilingual newsletter have been
merged into a single monthly newsletter, available with machine-translated multilingual versions in
Arabic, Chinese, French, Russian, and Spanish. The regular newsletters compile and share a wide range
of up-to-date information, including announcements from IMBeR and its sponsors, editor-selected
publications, and opportunities related to conferences, events, webinars, training, and jobs. They also
include links to IMECaN and other early-career information channels. Special issues have featured key
topics, including the June 2025 issue on FO3 and the July 2025 issue on Capacity Development.

The IMBeR newsletters serve 6,452 subscribers worldwide and facilitate information exchange among
institutions, platforms, and individuals. Past issues are archived on the IMBeR website /sere.

IMECaN publishes a quarterly newsletter for its members, featuring IMECaN community highlights,
recommended readings, career opportunities, and upcoming events. The network also maintains a
growing online presence to facilitate engagement and knowledge sharing among marine early career
researchers (ECRs) and partner initiatives. Past issues are archived on the IMBeR IMECaN webpage
here.
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IMBeR Social Media Accounts
X (formerly Twitter): @imber_ipo - Regular updated with 1,644 posts and 1,991 followers.

WeChat: Releases news and announcements to 750 subscribers, distributing 220 posts, and being
forwarded by other influential official accounts.

IMECaN Social Media Accounts
X (formerly Twitter): @IMECaN — Published 1,027 posts and reached 1,019 followers.

Now stepping away from this platform. While the account will remain accessible, it will no longer be
updated.

IMECaN can be connected on:

Bluesky: @imecan.bsky.social

LinkedIn: linkedin.com/in/imecan

Video Platforms

The IMBeR YouTube channel has 212 subscribers and features 265 videos, including recordings of
past events, symposiums, conferences, and interviews.

The IMBeR Youku channel provides the same content to accommodate audiences who have difficulty
accessing YouTube.

4. Budget

SCOR does not have additional financial support for the post-IMBeR exploratory period starting from
1 September 2025. However, SCOR will provide in-kind support by managing the finances for IMBeR
held by SCOR in accordance with the budget produced by the participants. It should also be noted that
SCOR prioritized the disbursement of SCOR’s funding to IMBeR in 2025, including an additional USD
5,000 beyond the originally allocated USD 15,000 for 2025. The IMBeR community and IPO sincerely
thank SCOR for its continued support during this transition period.

This financial report covers income received exclusively from SCOR-NSF grants.

Incomes, Expenses, and Budget, January 1 ~ July 10, 2025

Calendar Year 2025
All values in USD Credit

INCOME
Remaining funds from the SCOR-NSF 2021 grant to IMBeR (ending 31 | 47,000.00
August 2025)

SCOR-NSF grant to IMBeR for 2025 20,000.00

Total Income 67,000.00
EXPENSES Debited
After-meeting reimbursement for IMBeR representation at 2024 SCOR 191.78
Annual Meeting
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After-meeting reimbursement for 2024 IMBeR Executive Committee 964.43
Meeting

ESSAS 6, 425.58
CLIOTOP! 1,216.46
SIBER! 2,166.85
IMECaN'! 2,428.89
Action Plan for the Ocean 644.09
2025 SSC meeting and FO3 51,249.21
Total Expenses 65,287.29

! Expenses include representation costs (airfare and per diem reimbursement) for participation in the
2025 SSC meeting and FO3.

5. Plans for the coming year

The coming year, from 1 September 2025, will be an exploratory period to develop a new international
project succeeding the Integrated Marine Biosphere Research (IMBeR) project. Several themes were
proposed at the FO3 conference last May. CLIOTOP identified unexplored frontiers and outstanding
questions in top-order marine predatory research such as climate change impacts on fisheries to
investigate effects on fisheries stocks (abundance, size, and spatial-temporal changes, assess winners
and losers in the context of climate change), drivers of movement/migration of species, the relationship
between seafood contaminants and climate change to evaluate the impact of climate change and human-
induced changes on contaminants, strategies for maintaining functional ecosystems and assess the deep
sea ecosystems to evaluate the impacts of deep-sea mining operations among others. Internationally
coordinated scientific research for marine Carbon Dioxide Removal (mCDR) activities and OA-ICC
data compilation and portal on the biological response to ocean acidification were proposed at the One
Ocean Science Congress in June. Mariculture, sustainable seafood supply, coastal blue carbon, policy-
relevant science measures, identified by CMWG, may be considered to accommodate needs of the
global coastal communities. The exploratory group, to be formed shortly, is expected to formulate a
novel science plan based on the themes that emerged during the IMBeR (2016-2025) in line with SCOR
priority science objectives.

6. National Contacts

IMBeR added four new national contacts (Bangladesh, Denmark, Iran, and Pakistan), identified two
potential national contacts (Kuwait and the United Arab Emirates), and invited new national contacts
to replace the rotated off members.

As July 2025, 41 countries have their national contacts:

Argentina, Australia, Bangladesh, Belgium, Brazil, Canada, Chile, China, Denmark, Egypt, Finland,
France, Germany, Greece, India, Indonesia, Iran, Ireland, Italy, Japan, Mexico, Morocco, Namibia,
Netherlands (Kingdom of the), New Zealand, Nigeria, Norway, Oman, Pakistan, Peru, Russia, South
Africa, South Korea, Spain, Sri Lanka, Sweden, Switzerland, Turkey, UK, USA, and Uruguay.
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Figure 16. IMBeR National Contacts 2025

7. International Project Office

The IMBeR International Project Office (IPO) is based at the State Key Laboratory of Estuarine and
Coastal Research (SKLEC), East China Normal University (ECNU), Shanghai, China. The IPO is
staffed by Fang Zuo (Executive Officer), Kai Qin (Project Officer), Suhui Qian (Project Officer, part-
time since September 2024, supporting SKLEC’s scientific administration), and GiHoon Hong
(Strategy Director, primarily working remotely since September 2024). The IPO is fully supported by
its host ECNU. The IPO is responsible for assisting the Scientific Steering Committee (SSC), interacting
with national contacts and other related international bodies, assisting financial transactions of IMBeR
funds and administrative services to Regional Programmes, Working Groups, Endorsed Projects, Study
Groups, and IMECaN if required, managing IMBeR finances, maintaining the IMBeR websites and
communication channels, updating the IMBeR mailing lists, and updating the IMBeR publication
database. The IPO activities are listed in the capacity-developing section of this report.

ECNU continues to provide the IPO to assist the IMBeR community, after September 2025, in exploring
the value, role, and scope of a new phase international project that addresses the interactions between
marine biological and biogeochemical spheres and human societies.

8. List of Publications

Since 2016, IMBeR has produced more than 1,209 publications, and 62 papers were published over the
last year (18 Class 1; 44 Class 2). A full list of Class 1 publications (2024-2025) can be found in the
Appendices.

IMBeR Publication databases: since 2016 (2016-2025)
IMBER Publication database: prior to 2016 (1999-2015)
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Appendices
Class 1 Publications 2024-2025

The publications listed below are ‘Class 1° - ie. they have been specifically generated
through/by/from/during IMBeR activities (e.g. publications arising from IMBeR conferences, and from
the activities of the working groups and regional programmes). Where stated, the activity in question is
listed under the publication.

Chonnaniyah, Siswanto, E., As-syakur, Abd.R., Osawa, T., 2024. Surface manifestation characteristics
of internal solitary waves observed by GCOM-C/SGLI imagery. Journal of Sea Research 202,
102541. https://doi.org/10.1016/j.seares.2024.102541

Cvitanovic, C., Blythe, J., Putten, 1. van, Maddison, L., Bopp, L., Brodie, S., Fulton, B.A., Lopes,
P.F.M., Pecl, G., Penca, J., Sumaila, U.R., 2024. Building Successful International Summer
Schools to Enhance the Capacity of Marine Early Career Researchers | Commentary | Ocean and
Society. https://doi.org/10.17645/0as.9328

Ford, D.J., Shutler, J.D., Blanco-Sacristan, J., Corrigan, S., Bell, T.G., Yang, M., Kitidis, V.,
Nightingale, P.D., Brown, 1., Wimmer, W., Woolf, D.K., Casal, T., Donlon, C., Tilstone, G.H.,
Ashton, 1., 2024. Enhanced ocean CO2 uptake due to near-surface temperature gradients. Nat.
Geosci. 17, 1135-1140. https://doi.org/10.1038/s41561-024-01570-7

Kaikkonen, L., Strand, M., Singh, P., Shellock, R., Roman, R., Smith, A.J., Joshi, S., Baker, C.A.,
Bigham, K.T., Dias, B.S., Erinosho, B.T., Fernandes, J.F., Ferraro, M., Garcia-Garin, O., Gianelli,
L., llosvay, X.E.E., Kostianaia, E., Leyba, .M., Li, S., Marshall, T., Oliveira, R.R., Outinen, O.,
Rouyer, M.-M., Scopetani, C., Singh, D., 2025. Guidelines for ensuring meaningful engagement
of early career researchers in scientific collaborations: recommendations from and for marine and
polar scientists. ICES J Mar Sci 82, fsaf143. https://doi.org/10.1093/icesjms/fsaf143

Khan, A.M.A., Barrowclift, E., Xu, Y., Hong, G., Purba, N.P., Pasaribu, B., Dewanti, L.P., Ismail, M.R.,
Taofiqurohman, A., Berggren, P., 2024a. Satellite observed oceanographic drivers of Mobulidae
fisheries catch in the Southeast Indian Ocean. Journal of Sea Research 201, 102534.
https://doi.org/10.1016/j.seares.2024.102534

Khan, A.M.A., Ilmi, M.H., Febriani, C., Sidik, T.D.A., Azizah, F.N., Ramadhanti, D.S., Purba, N.P.,
2024b. Variability of biophysical parameters during La Nifia condition in the Eastern Region of
the Indian Ocean. Journal of Sea Research 201, 102533.
https://doi.org/10.1016/j.seares.2024.102533

Li, Jiaqi, Jiang, Z., Zhang, M., Sun, X., Jiao, M., Li, Jiamin, Xue, S., Li, A., Liu, L., Zhu, L., Mao, Y.,
2024. Large-scale oyster farming accelerates the removal of dissolved inorganic carbon from

seawater in  Sanggou Bay. Marine Environmental Research 202, 106798.
https://doi.org/10.1016/j.marenvres.2024.106798

Lothian, S., Haas, B., 2024. The Outliers: Stories of Success in Implementing Sustainable Development
Goal 14 | Editorial | Ocean and Society.

McKinley, E., Hughes, E., Georgia, S., Bowyer, C., Fradera, K., Fairbrass, A., Potts, J., 2024. Bringing
the Ocean to the Stage: Performing Coastal Values and Marine Management | Article | Ocean and
Society.

Palacios-Abrantes, J., Dias, B.S., Gianelli, 1., Strand, M., Li, S., Yeboah, G.A., 2025. The Role of the
Interdisciplinary Marine Early Career Network (IMECaN) in Supporting Capacity Building, Ocean

32


https://doi.org/10.1016/j.seares.2024.102541
https://doi.org/10.17645/oas.9328
https://doi.org/10.1038/s41561-024-01570-7
https://doi.org/10.1093/icesjms/fsaf143
https://doi.org/10.1093/icesjms/fsaf143
https://doi.org/10.1016/j.seares.2024.102534
https://doi.org/10.1016/j.seares.2024.102533
https://doi.org/10.1016/j.marenvres.2024.106798

Literacy, and Collaborative Leadership of Early Career Researchers. Limnology and
Oceanography Bulletin n/a. https://doi.org/10.1002/10b.10704

Park, Y.-J., Shen, F., Hong, G., Zuo, F., Qin, K., Hebden, S., 2024. Changes in the marine biosphere of
the Northwest Pacific and the Central Indo-Pacific observed via Earth Observation data (EO data
used for NWP and CIP biosphere). Journal of Sea Research  102556.
https://doi.org/10.1016/j.seares.2024.102556

Purba, N.P., Pratama, B.B., Dewanti, L.P., Harahap, S.A., Febriani, C., [lmi, M.H., Mahendra, M.R.A.,
Madihah, J.-S., Khan, A.M.A., 2024. Examining fishing activities based on in-situ tracking and
oceanographic characteristics in Aru Sea and surroundings. Journal of Sea Research 202, 102535.
https://doi.org/10.1016/i.seares.2024.102535

Rachman, H.A., Setiawati, M.D., Hidayah, Z., Syah, A.F., Nandika, M.R., Lumban-Gaol, J., As-syakur,
Abd.R., Syamsudin, F., 2024. Dynamic of upwelling variability in southern Indonesia region
revealed from satellite data: Role of ENSO and IOD. Journal of Sea Research 202, 102543.
https://doi.org/10.1016/].seares.2024.102543

Renaud, P.E., A. Belgrano, S. Dupont, P.W. Boyd, S. Collins, T. Blenckner, M. Drexler, J.M. Hall-
Spencer, C. Robinson, C.T. Weber, and C.A. Vargas. 2024. Developing capacity for
transdisciplinary studies of  changing ocean systems. Oceanography 38(1):79—
80 https://doi.org/10.5670/oceanog.2025.113

Robinson, C., Hobday, A.J., Murphy, E.J., Nayak, P.K., Newton, A., 2025. Editorial: Integrated marine
biosphere research: ocean sustainability, under global change, for the benefit of society. Front. Mar.
Sci. 12. https://doi.org/10.3389/fmars.2025.1684348

Setiawati, M.D., Rachman, H.A., As-syakur, A.R., Setiawan, R.Y., Syahailatua, A., Wouthuyzen, S.,
2024. The habitat preference of commercial tuna species based on a daily environmental database
approach in the tropical region of the Fastern Indian Ocean off Java-Bali waters. Deep Sea
Research Part IL: Topical Studies in Oceanography 216, 105400.
https://doi.org/10.1016/j.dsr2.2024.105400

Zhang, Y., Shen, F., Zhao, H., Sun, X., Zhu, Q., Li, M., 2024. Optical distinguishability of
phytoplankton species and its implications for hyperspectral remote sensing discrimination
potential. Journal of Sea Research 202, 102540. https://doi.org/10.1016/j.seares.2024.102540

Zuo, F., Hong, G., Qin, K., Qian, S., 2025. A Decade of IMBeR: Advocating at a Transition Point.
Limnology and Oceanography Bulletin n/a. https://doi.org/10.1002/10b.10702

33


https://doi.org/10.1002/lob.10704
https://doi.org/10.1016/j.seares.2024.102556
https://doi.org/10.1016/j.seares.2024.102535
https://doi.org/10.1016/j.seares.2024.102543
https://doi.org/10.5670/oceanog.2025.113
https://doi.org/10.3389/fmars.2025.1684348
https://doi.org/10.1016/j.dsr2.2024.105400
https://doi.org/10.1016/j.seares.2024.102540
https://doi.org/10.1002/lob.10702

	1. SCOR-Future Earth Scientific Steering Committee for IMBeR
	2. Progress on implementation of the Project
	2.1 SSC Science Groups
	2.1.1 Grand Challenge I (Dongyan Liu, Nina Bednaršek, Jacob Cartensen, Alice Newton)
	2.1.1.1 Eutrophication (Alice Newton, Dongyan Liu, Jacob Cartensen)
	2.1.1.2 Multistressor efforts (Nina Bednaršek)
	2.1.1.3 Blue carbon assessment contribution to GC1 (Wen-Chen Chou deputy chair of GC1; Nina Bednaršek)

	2.1.2 Grand Challenge II (Rowan Trebilco)
	2.1.3 Grand Challenge III (Derek Armitage, Micaela Trimble, Martha Ballasteros)
	2.1.4 Innovation Challenge 3: To advance understanding of ecological feedback in the Earth System (Eugene Murphy)
	2.1.5 Innovation Challenge 4: To advance and improve the use of social science data for ocean management, decision making and policy development (Andrea Belgrano and Nireka Weeratunge Starkloff)
	2.1.6 Innovation Challenge 5: Interventions to Climate Change (Nina Bednaršek)
	2.1.6.1 mCDR strategies: science, ethics, system thinking
	2.1.6.2 Blue carbon assessment (Wen-Chen Chou, Nina Bednarsek)

	2.1.7 Innovation Challenge 6: Sustainable management of blue carbon ecosystems (A’an Johan Wahyudi)
	2.1.8 Action Plan for the Ocean (Eugene Murphy, Carol Robinson, Alistair Hobday and Ella Burgun)

	2.2. Status of IMBeR Regional Programmes (co-funded by IMBeR)
	2.2.1 Climate Impacts on Oceanic Top Predators (CLIOTOP) (Heidi Pethybridge and Anne Lorrain)
	2.2.2 Ecosystem Studies of Subarctic and Arctic Seas (ESSAS) (Naomi Harada, Franz Mueter, Benjamin Planque, Toru Hirawake, Takafumi Hirata, Sei-ichi Saito, Kumiko Azetsu Scott, Caroline Bouchard, Hyun-Chol Kim, Guðbjörg Ólafsdóttir, Beatriz dos Santos...
	2.2.3 Integrating Climate and Ecosystem Dynamics (ICED) in the Southern Ocean (Nadine Johnston, Emma Cavan, Stuart Corney)
	2.2.4 Sustained Indian Ocean Biogeochemistry and Ecosystem Dynamics (SIBER) (Greg Cowie, Raleigh Hood)

	2.3 Status of IMBeR Working Groups (co-funded by IMBeR)
	2.3.1 Continental Margins Working Group (CMWG) (Su Mei Liu)
	2.3.2 Human Dimensions Working Group (HDWG) (A. Breckwoldt and SA Selim)
	2.3.3 IMBeR Integrated Ocean Carbon Research (IOC-R) (Carol Robinson, Nina Bednarsek)
	2.3.4 SOLAS-IMBeR Ocean Acidification (SIOA) (Sam Dupont)

	2.4 Endorsed Projects
	2.4.1 Atlantic Meridional Transect (AMT) (2012-2025) (Andy Rees, Tim Smyth, Glen Tarran, Gavin Tilstone and others)
	2.4.2 Marine Ecosystem-based Management Progress Evaluation Group: tracking the global progress of EBM (MEBM-PEG) (2022-2025) (Mark Dickey-Collas, Alida Bundy, Jason Link, Beth Fulton)
	2.4.3 Importance of Physico-Chemical cycling of nutrients and carbon in Marine Transitional Zones (NUTS&BOLTS) (2019-2024) (Peter Croot)
	2.4.4 will nitrogEn fiXaTion offset nitrogen dePletion in expAnding oceaN Deserts? (EXPAND) (2025-2030) (Mar Benavides)

	2.5 Conference and workshops
	2.5.1 IMBeR Synthesis and Future Planning Conference, Future Oceans 3 (FO3)


	3. Capacity-Developing Activities
	3.1 IMBeR ECR Network (Interdisciplinary Marine Early Career Network - IMECaN) (Juliano Palacios Abrantes, Shenghui Li, Gabriella Akpah Yeboah, Bia Dias, Sara Garcia-Morales Hurtado, Ignacio Gianelli, Priyatma Singh, Mia Strand)
	3.2 IMBeR Eutrophication Study Group
	3.3 IMBeR Ocean Color-based Plant species identification and Carbon flux in the Indo-Pacific oceans (OC-PC) study group
	3.4 IMBeR Doctoral Forum – The 1st Marine Biology and Biogeochemistry Dissertation Symposium
	3.5 IPO activities related to capacity developing
	3.5.1 International Training Workshop on the Carbon Sequestration Estimate and Capacity Building of Coastal Blue Carbon Ecosystems in Maritime Silk Road Countries (CBC-MSR)
	3.5.2 IMBeR Young Scholar (IYS) Program
	3.5.3 IMBeR IPO Internship Program

	3.6 Communications

	4. Budget
	5. Plans for the coming year
	6. National Contacts
	7. International Project Office
	8. List of Publications
	Appendices

