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(Among other uses, information will be used to update the IMBeR Annual Report to SCOR)

1.a. Grand Challenge |
Understanding and quantifying the state and variability of marine ecosystems - with focus on
Research Objectives 1 to 3:

Research Objective 1. Evaluate and predict the cumulative effect of multiple stressors
Research Objective 2. Integration of climate change and climate variability
Research Objective 3. Impacts on society — preparation for a changed future

To contribute to Research Objectives 1 and 2, the Arctic Challenge for Sustainability 11l (ArCS I1l)
project has been launched in this April and underway in Japan. The project goal is “Creating
comprehensive knowledge to solve social issues caused by environmental and social changes in the
Arctic region” which is composed of three strategic objectives, 1 “Creation of information on
environmental changes in the Arctic region based on cross-disciplinary observation and advanced
simulation”, 2 “Contribution to the construction of a society that adapts to environmental changes in
the Arctic region”, and 3 “Understanding the emergence and transformation process of indigenous
cultures and Arctic governance”. The project is to contribute to the conservation and sustainable use
of the drastically changing Arctic, elucidating the environmental dynamics, such as ocean heat
transport, ecosystems, and material cycles in the Arctic Ocean basin and ice margins. The The
predecessor of this project is ArCS Il (Arctic Challenge for sustainability Il). So, the annual activities of
FY2024 were reported in ArCS Il final report, and the overview is as follows:

Overall, the marine issues published 25 peer-reviewed papers in international journals, 10
papers are under review, 10 nonpeer-reviewed reports, 2 booklet publications, 58 presentations at
the domestic or international conferences, and 5 press releases. In terms of education activities, 7
bachelor's, 5 master's courses for graduate students, and 1 doctoral course for graduate students
have been completed.

Sub-project 1 (Ocean heat and freshwater transport and material cycling from seasonal sea ice
areas to multi-year ice areas) revealed that significant heat accumulation has occurred in the sub-
surface layer of the Arctic Ocean over the past 20 years, that the factors causing seasonal changes in
CO2 characteristics in the ocean surface layer differ between the Chukchi Sea and the Canadian Basin,


https://scor-int.org/wp-content/uploads/2024/08/IMBeR-2024.pdf

and that material inflows from rivers have the effect of delaying the progression of ocean
acidification. Sub-project 2 (Assessment of the vulnerability of marine ecosystems in response to
rapid sea ice retreat) revealed that future climate change will have a significant impact on maximum
sustainable yield, that delayed sea ice melt reduces zooplankton, and that the supply of diatom cells
associated with the resuspension of bottom sediments is a source of autumn blooms. Sub-project 3
(Atmosphere-ocean (including waves) interactions mediated by sea ice) revealed that the momentum
transfer rate between sea ice and the ocean differs greatly between sea ice melting and freezing,
that there are frequent patterns in sea ice deformation during sea ice breakup, and that the CO2
characteristics of melt ponds formed on the sea ice surface are dominated by mixing with the
seawater directly below. The results of the press release were widely reported in major newspapers
and online media. Additionally, we have made publicly available on ADS the newly constructed
datasets related to sub-surface heat storage, ocean acidification, and ecosystem vulnerability
assessment.

The ESSAS-endorsed project Arctic Marine Biodiversity Observation Network (AMBON) contributes
to this GC by continuing to assess the borealization of the Pacific Arctic Region by monitoring
changes in pelagic and benthic communities in the northern Bering Sea and Chukchi Sea. Recent
findings include changes in both the functional richness and diversity of plankton, fish and
epibenthic communities in the Chukchi Sea, suggesting that increased warming and the inflow of
warm Bering Sea shelf water into the Chukchi Sea shape both pelagic and benthic patterns in
richness and diversity on the Chukchi Sea shelf.

1.b. Grand Challenge Il
Improving scenarios, predictions and projections of future ocean-human systems at multiple
scales - with focus on Research Objectives 4 to 6:

Research Objective 4. Development of integrated data systems and approaches for predictions
and projections

Research Objective 5. Development of predictive models and projections for use at regional
scales

Research Objective 6. Development of alternative scenarios to bridge the gap between
physical climate sciences and humanities

Add text...

1.c. Grand Challenge lll
Improving and achieving sustainable ocean governance - with focus on Research Objectives 7
to 9:

Research Objective 7. Develop knowledge on best practices for multilevel governance
approaches to ocean climate adaptation and mitigation

Research Objective 8. Develop understanding on key ingredients for transformation towards
more sustainable, equitable and inclusive governance approaches to fisheries and aquaculture
Research Objective 9. Support implementation of post-2020 biodiversity targets for marine
spatial planning and marine protected areas



Add text...

1.d. Innovation Challenge 3
To advance understanding of ecological feedbacks in the Earth System

Add text...

l.e. Innovation Challenge 4
To advance and improve the use of social science data for ocean management, decision
making and policy development

ESSAS has contributed to IC 4 in recent years by engaging social scientists in its Annual Science
Meetings in an attempt to integrate and bridge the natural and social sciences to support decision
making and to better integrate difference source of knowledge, including Indigenous knowledge and
local knowledge.

1.f. Innovation Challenge 5
Interventions to change the course of climate impacts

Add text...

1.g. Innovation Challenge 6
Sustainable management of Blue Carbon ecosystems

Add text...

2. Selected highlights

2.a. Selected scientific highlights since last report (1-5)
Last report was submitted to SCOR, August 2024

[The Arctic voyage of the marine research vessel Mirai]

This cruise was conducted from August 27 to September 30, 2024, and 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 also joined the voyage, and numerous
topics were shared via a dedicated website and YouTube. Additionally, preparations were made for
the 2025 “Mirai” Arctic voyage, including planning, various application procedures, and crew
arrangements (https://www.jiji.com/jc/tokushu?g=202408mirai).

[Heat accumulation in the sub-surface layer of the Arctic Ocean]

By compiling and analyzing approximately 20 years of observation data obtained during Arctic
voyages (1999-2020) by the marine research vessel Mirai, we discovered that the amount of heat
stored in the sub-surface layer of the ocean has increased significantly in the Chukchi Borderland


https://www.jiji.com/jc/tokushu?g=202408mirai

region of the Pacific side of the Arctic Ocean, where there have been few reports of such increases.
The combination of rising water temperatures in warm Pacific-origin waters flowing into the Bering
Strait and strengthened currents toward the Chukchi Borderland due to large-scale changes in ocean
circulation has revealed that heat accumulation in the ocean subsurface layer, which acts as a floor
heating system for sea ice, is progressing over the long term. This finding was summarized in a paper
and published in an international journal, along with a press release (Muramatsu, M., Watanabe, E.
Itoh, M., Onodera, J., Mizobata, K., Ueno, H., 2025. Subsurface warming associated with Pacific
Summer Water transport toward the Chukchi Borderland in the Arctic Ocean. Scientific Reports, 15,
24. https.//doi.org/10.1038/541598-024-81994-8).

[Seasonal changes in CO2 characteristics in the ocean surface layer]

Analysis of carbonate components in seawater and sea ice samples collected during the 2021
Mirai expedition revealed that the partial pressure of carbon dioxide (pCO2) in the summer was
lower in the ocean surface layer than in the atmosphere, indicating that CO2 in the atmosphere was
being absorbed into the ocean surface layer. Furthermore, the primary factors contributing to the
decrease in pCO2 from winter to summer were biological activity in the Chukchi Sea and freshwater
input in the Canadian Basin. While meltwater from sea ice, snowmelt, and river water all diluted
carbonate concentrations in the ocean surface layer, the study clarified that differences in alkalinity
among these freshwater sources resulted in varying impacts on pCO2 changes (Tozawa, M., Nomura
D., Matsuura, M., Hatta, M., Fujiwara, A., Yasunaka, S., Murata, A., 2024. Quantitative assessment
of factors contributing to variations in sea surface pCO; in the Pacific Sector of the Arctic Ocean.
Journal of Geophysical Research Oceans, 129, e2024JC021012).
https://doi.orq/10.1029/2024)C021012

[Future Changes in Fishery Resources and Maximum Sustainable Yield]

Based on climate change scenarios for 2021-2100, an analysis of future trends in the resources
of eight commercially important fish and crab species predicted that fluctuations in these resources
would cause significant changes in maximum sustainable yield, affecting potential income and profits
from fishery resources. For all eight species, it was suggested that the predicted maximum allowable
catch would decrease in waters adjacent to major fishing ports in the Bering Sea, while increasing in
waters near ports in the Arctic Circle (Alabia, I. D., Molinos, J. G., Hirata, T., Narita, D., Hirawake, T.,
2024. Future redistribution of fishery resources suggests biological and economic trade-offs
according to the severity of the emission scenario. PLoS ONE, 19(6), e0304718.
https://doi.orq/10.1371/journal.pone.0304718).

[Momentum transfer rate between sea ice and the ocean]

Based on data obtained during the 2023 Arctic voyage of the German icebreaker Polarstern,
we estimated the momentum transfer rate between sea ice and the ocean. By using a new eddy
correlation method to measure the transfer rate in detail under different conditions, such as sea ice
melting and seawater freezing, contrasting results were obtained: during sea ice melting, the
momentum transferred from the wind to the ocean surface decreases significantly, while during sea
ice growth, momentum is transferred efficiently (Kawaguchi, Y., Hoppmann, M., Shirasawa, K., Rabe,
B., Kuznetsov, I., 2024. Dependency of the drag coefficient on boundary layer stability beneath
drifting sea ice in the central Arctic Ocean. Scientific Reports, 14, 15446.
https://doi.org/10.1038/541598-024-66124-8).

[Continuing borealization of the Arctic - Review]


https://doi.org/10.1038/s41598-024-81994-8
https://doi.org/10.1029/2024JC021012
https://doi.org/10.1371/journal.pone.0304718
https://doi.org/10.1038/s41598-024-66124-8%E3%80%8CADS%E3%80%8D

ESSAS researchers contributed to a synthesis of the impacts of borealization on shelf
ecosystems across the Arctic that drew in part on the ESSAS RACArctic 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. From the abstract (Husson et al. 2024): “A growing body of literature also points to
an emerging borealization of the other Arctic shelf ecosystems, through a “spillover” effect, as local
changes in environmental conditions enable movement or transport of new species from inflow
shelves. These modifications are leading to changes across functional groups, although many
uncertainties remain regarding under-sampled groups, such as microbes, and technical challenges of
consistent, regular monitoring across regions. 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.b. Publications since last report

Please add all publications since last report to the table below (see notes for details on “Class”
and “Activity” fields).

Publication with DOI Class  Activity*
1,2, 3

Alabia, I. D., Molinos, J. G., Hirata, T., Narita, D., Hirawake, T., 2024. Future 2 Annual
redistribution of fishery resources suggests biological and economic trade-offs Science
according to the severity of the emission scenario. PLoS ONE, 19(6), e0304718. Meetings
https://doi.org/10.1371/journal.pone.0304718

Oida, J., Hirawake, T., Yamashita, Y., Abe, H., Nishioka, J., Waga, H., Nomura, D., 2 Annual
Kakehi, S., 2024. Classification of water masses in the subarctic Pacific and Science
adjacent seas using satellite-derived light absorption spectra of chromophoric Meetings

dissolved organic matter. Deep Sea Research Part |, 208, 104313.
https://doi.org/10.1016/].dsr.2024.104313

Harada, N., M. Chierici, A. Fransson, T. Shiozaki (2024) 10. Biogeochemical Cycles 2 Annual
and their processes, Elements of a pan-Arctic Ocean Ecology 133-145 (Paul Science
Wassmann ed. 527pp. Orkana Forlag). Meetings
Husson, B., Bluhm, B. A., Cyr, F., Danielson, S. L., Eriksen, E., Fossheim, M., 2 Annual
Geoffroy, M., Hopcroft, R. R., Ingvaldsen, R. B., Jgrgensen, L. L., Lovejoy, C., Science
Meire, L., Mueter, F., Primicerio, R., & Winding, M. (2024). Borealization impacts Meetings,
shelf ecosystems across the Arctic. Frontiers in Environmental Science, 12. RACATrctic
https://www.frontiersin.org/journals/environmental- project
science/articles/10.3389/fenvs.2024.1481420 (Belmont)
Polyakov, I.V., Ballinger, T.J., Overland, J.E., Vavrus, S.J., Danielson, S.L., Lader, R., 2 RACArctic
Bhatt, U.S., Hendricks, A.S. and Mueter, F.J. (2024), Atmospheric Pressure Rivalry project
Between the Arctic and Northern Pacific: Implications for Alaskan Climate (Belmont)

Variability. International Journal of Climatology, 44: 5339-5357.
https://doi.org/10.1002/joc.8638

McClenachan L, Anderson B, Addison J, Barbeaux S, Moore K, Muir K, Reedy K, 2 Annual

Spies |, West CF. 2025 ‘The fish that stop’: drivers of historical decline for Pacific Science

cod and implications for modern management in an era of rapidly changing Meetings,
climate. Phil. Trans. R. Soc. B 380: 20240278. Joint meeting
https://doi.orq/10.1098/rstb.2024.0278 with Oceans

Past


https://doi.org/10.1016/j.dsr.2024.104313
https://www.frontiersin.org/journals/environmental-science/articles/10.3389/fenvs.2024.1481420
https://www.frontiersin.org/journals/environmental-science/articles/10.3389/fenvs.2024.1481420
https://doi.org/10.1002/joc.8638
https://doi.org/10.1098/rstb.2024.0278

Hillary L Thalmann, Benjamin Laurel, Mary Beth Rew Hicks, Emily Slesinger,
Jessica A Miller, Pacific Cod metabolism and swimming performance are similar
across temperatures following prolonged thermal acclimation, Conservation
Physiology, Volume 13, Issue 1, 2025,

coaf031, https://doi.orqg/10.1093/conphys/coaf031

Miller, J.A., Almeida, L.Z., Rogers, L.A. et al. Age, not growth, explains larger body
size of Pacific cod larvae during recent marine heatwaves. Sci Rep 14, 19313
(2024). https.//doi.org/10.1038/541598-024-69915-1

Slesinger, E., Copeman, L. A., Laurel, B. J., Hicks, M. B. R., Iseri, P. J., Stowell, M.
A., & Hurst, T. P. (2025). Larval Arctic cod (Boreogadus saida) exhibit stronger
developmental and physiological responses to temperature than to elevated
pCO,. Journal of Fish Biology, 1-15. https://doi.orq/10.1111/jfb.70082

J S Bigman, B J Laurel, K Kearney, A J Hermann, W Cheng, K K Holsman, L A
Rogers, Predicting Pacific cod thermal spawning habitat in a changing
climate, ICES Journal of Marine Science, Volume 82, Issue 1, January 2025,
fsad096, https.//doi.orqg/10.1093/icesims/fsad096

Cadman, Rachael and Toze, Sandra and MacDonald, BH, Building Capacity for
Decision Making Where Information Matters (May 19, 2025). Information
Matters, Vol. 5, No. 5, 2025, Available at

SSRN: https.//ssrn.com/abstract=5260268 or http.//dx.doi.org/10.2139/ssrn.526
0268

Valliant, M. L., A. Nickel, R. Edvardsson, and G. A. Olafsddttir. 2025.
“Complementing Beach Seining With Dive Surveys Improves Fine-Scale
Resolution of 0-Group Gadoid Distributions in Nearshore Habitats.” Ecology and
Evolution 15, no. 7: e71674. https://doi.orq/10.1002/ece3.71674
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*If appropriate, please list the IMBeR activity through / by / from / during which the publication

arose

****Notes on publications****

Publications are logged in the IMBeR Zotero library which is publicly accessible online —

Publications since 2016 | Publications prior to 2016

Publications are categorised by “Class” and linked to “Activities”:

Class 1 publications are specifically generated through/by/from/during IMBeR activities - for

example, arising from IMBIZOs and IMBeR conferences such as the IMBeR open science meeting and
the IMBeR West Pacific symposia and from the activities of the working groups, regional

programmes and the SPIS scoping teams.
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Class 2 publications are on topics relevant to the IMBeR Science Plan that benefitted from some
interaction with IMBeR or IMBeR activities, for example by IMBeR symposium attendees, past and
present SSC members, working group, regional programme and endorsed project members, or
national contacts.

Class 3 publications are on topics relevant to the IMBeR Science Plan but for which there is no direct
link to or benefit from an IMBeR activity. These might include publications by SSC members, working
group, regional programme or endorsed project members or members of the IMBeR international
community that were written as part of the normal scientific activity of the authors and would have
occurred irrespective of IMBeR’s existence. You can report Class 3 publications, but they will no
longer be logged in the IMBeR database.

[See “What is an IMBeR publication?” for further information]

Why list ‘Class’ and ‘Activity’? This helps us to declare authentically which publications IMBeR has
helped to generate, and it makes it easier for us to demonstrate the value of the Regional
Programmes, the Working Groups, and IMBeR in general, and it helps us to justify support for IMBeR
activities when we can list tangible outputs.

2.c. Events, Meetings, and Workshops
List all international and national events, meetings and workshops. Describe the level of
participation: e.g. chairing session/workshop, organising meeting. Include Endorsed Projects
committee meetings and workshops.

Format: Title of event. Date. Location. Description of participation. Any other pertinent details.

Add text...

3. International collaboration and links
Add text...

4. Input to management, policy and SOCIETY* over the last year
Add anything that is not covered under “1.c. Grand Challenge IlI”
*As previous reporting forms requested ‘input to management and policy’ only, please add any
‘input to society’ not captured in previous reports
Add text...

5. Education, outreach and Capacity Development
Add text...

6. Planned activities


https://drive.google.com/open?id=1OQWn41KJvQ-LyWJlkiYnc5qZ2IuNQOrg

6.a. Activities and Outreach and how they link to the Challenges (including, but not
limited to convening sessions, meetings, summer schools, workshops, etc)
Add text...

6.b. Upcoming papers (Community-Position-Review-etc)
Add text...

7. Funding

7.a. Funding from external sources
Add text...

7.b. Funding proposals in progress or planned

Add text...

Do you want this to be released in the online version of this report? [ Yes [1 No

8. Changes to Organisational Structure
Add text...

9. Images / Figures

****It js always good to have some recent photos / figures / infographics to create more exposure
for the Regional Programmes, Working Groups, etc. These can range from those suitable for a very
scientific audience, to those that would engage the general public. IMBeR would use these, on the
website (e.g. http://www.imber.info/ and http://www.imber.info/en/news), in tweets (@imber_ipo),
in presentations, etc. In addition, Future Earth (one of our sponsors) regularly asks us to provide high
quality images for their glossy reports. These can highlight the activities of IMBeR and their other
Global Research Projects (see pdfs of past Future Earth reports here
https://futureearth.org/publications/annual-reports/)

So, please provide any images that you might think are useful. These can be pasted in this document
or emailed as an attachment to imber@ecnu.edu.cn. ****

10. Notable achievements over the IMBeR decade (2016-2025)
10.1...Poleward expansion from the subarctic to the Arctic

It was suggested that the name ESSAS should include the Arctic Ocean, since the study area
covered by ESSAS researchers is not limited to the subarctic region, but also includes areas connected
to the polar regions and the polar regions themselves. The ESSAS began as ‘Ecosystem Studies of the
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Sub-Arctic Seas. So ESSAS, under its new name, started in June 2015.

A joint workshop with ICED, another regional program on the contrast between Arctic and

stem S¢
oV Dug;,
<« NG

-
ofs - & 3 1 lw ;
ub-Arctic ° ctic ang ArCHC
Southern Ocean ecosystems, was held, and the research results were published in a review paper
(Hunt et al., 2016)

10.2 Borealization of the Arctic

ESSAS researchers were among the first to document the increasing ‘borealization’ of Arctic
marine systems. ESSAS project to explore borealization and the resilience and adaptive capacity of
Arctic marine ecosystems (Muter et al., 2021 ICES JMS).
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10.3 Two ESSAS special issues & synthesis paper on Arctic/Polar cod

* The ecology of gadid fishes in the circumpolar Arctic with a special emphasis on the polar cod
(Boreogadus saida) (Polar Biology 2016)

*  Arctic gadids in a rapidly changing environment (Polar Biology 2020)

*  Geoffroy et al. (2023) The circumpolar impacts of climate change and anthropogenic
stressors on Arctic cod (Boreogadus saida) and its ecosystem. Elementa: Science of the
Anthropocene 11(1)

10.4 Human dimension

Two working group, Paleo-Ecology of Sub-Arctic Seas (PESAS) and Humand dimentions of
subarctic and Arcitic Ecosystems are producing results,

One on the relationship between ecosystems and societies in the last millennium, and the
other on the relationship between past societies and the climate. How have past societies changed



with climate change? The first is a study of the relationship between past societies and ecosystems
over the past 1,000 years, looking for hints on how past societies have changed with climate change
and how to respond to future drastic changes in climate.

The second is a study of how residents have maintained their communities while responding
to the socio-economic changes in a drastically changing environment.

11. A list of Synthesis Products

One of major ESSAS multinational program was “Resilience and Adaptive Capacity of Arctic
Marine Ecosystems (RACArctic)” This was supported by Belmont forum. We had three International
Workshops in Hakodate (Japan), Juneau (Alaska) and Tromsg (Norway). Based on the three
international workshops, we found key findings and management strategies as follows

(1) Ongoing “Borealization” of both Pacific and Atlantic inflow shelves

(2) increased primary production in formerly ice-covered areas support increased prey and
large populations of boreal fishes

(3) abundances of some large stocks (e.g. walleye pollock, Pacific cod) predicted to decline due
to changes in prey availability

(4) increasing frequency of harmful algal blooms due to warming waters

(5) disruptions to established patterns of subsistence harvests in the northern Bering Sea and
Chukchi Sea

Five key management strategies

(1) expanded monitoring and new scientific approaches needed for rapid response to
inevitable environmental changes

(2) ecosystem-based management approaches across multiple species need to be further
developed to better manage changing systems

(3) shifting fish stocks will require new international cooperation for key species (e.g. walleye
pollock, Pacific cod)

(4) market impacts on local fisheries need to be considered along with biological and
ecological changes

(5) flexible management that minimizes unnecessary temporal, spatial, or targeting
restrictions provides greater and more effective adaptation options

12. Reflections
Add text...

13. Recommendation for future work
Add text...



14. Anything not covered above
ESSAS has been endorsed as an action contributing to the United Nations Decade of Ocean Science

INTERGOVERNMENTAL OCEANOGRAPHIC COMMISSION
COMMISSION OCEANOGRAPHIQUE INTERGOUVERNEMENTALE
COMISION OCEANOGRAFICA INTERGUBERNAMENTAL
MEXXMNPABUTEJIbCTBEHHAA OKEAHOPA®UYECKAA KOMUCCUSA
Sllagnall pglal dgogSndl ddgall dinll

BRENRE S B RS

UNESCO - 7 Place de Fontenoy - 75352 Paris Cedex 07 SP, France

hp:/ioc.unesco.org - contact phone: +33 (0)1 45 68 03 18
E-mail: v.ryabinin@unesco.org

Ref. : IOC/VR/23.008/JB/AC/mb 9 January 2023
Dear Ms Harada,

It gives me a great pleasure to inform you of the endorsement of your Decade Action entitled
“No.71.2 - Ecosystem Studies of Subarctic and Arctic Seas” as a contribution to the UN Decade of
Ocean Science for Sustainable Development.

| thank you very much for your engagement and commitment to the Ocean Decade. The
endorsement of your contribution is a milestone in your involvement in the Ocean Decade.
| would cordially request you to please undertake the following steps:

(i) Please review the information the Communities of Practice provided at[this link]and sign up
to one or more of the Communities of Practice that are relevant to your action at the Global
Stakeholder Forum. Remember to update your profile on the Forum to include your
endorsed action attachment so that you are eligible to join the groups. If you wish to take a
leadership role to support the development of a community of practice which is not yet

i please email us.

(i) Please review the [Communications Welcome Pack| and provide the name and contact

details of a focal point for communications within your team.

(iii) Please provide the name and contact details of an Early Career Ocean Professional
(ECOP) focal point within your team that can be put in contact with the Ocean Decade’s
Early Career Ocean Professionals Programme (ECOPs).

(iv) Finally, please review, print on your institutional letterhead, and then sign the attached
acknowledgement letter confirming receipt of this letter and the information contained

herein.
vl

Ms Naomi Harada

Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Yokosuka, Japan

E-mail:[haradan24@gmail.com|
Chairperson Vice Chairpersons
Mr Arel Hornan TROISI Dr Mario-Alexandrine SICRE Wi Froderica Antonio SARAIVANOGUEIRA  Dr Karim HILMI
Technical Secroary Directrice do Recherche Navy Captain (Ret) Directorate Head of Oceanography Depariment
Navy Hydrographic Senvce Geniro national de la recherche scientiique of Hydrography and Navigation Instiut National de Recherche
Av. Montes de Oca 2124 (CNRS) Rua Barao de Jaceguai SIN Halieutique (INRH)
‘G1270ABV Buenos Ares 3 rue Michel Ange 24048.900 Niersi 02, Bovlevard Sidi Abderrahmana
ARGENTINA 75016 Paris BRAZIL ‘A Diab

FRANCE 20180 Casablanca
Executive Secretary Dr Srinivasa Kumar TUMMALA MOROCCO
O Viadimir RYABININ Dr Alexander FROLOV irector
Assistant to the President Indian National Centro for Ocean
i National *Kurchatov Instiute” _Information Services (INCOIS)

T ey £ Academika Kurchatova . 1 Pragathi Nagar (BO), Nizampet (SO)

. 123182 Moscow Hyderabad 5000
Figene Godex 07 5P RUSSIAN FEDERATION INDIA

for Sustainable Development by the I0C.

15. Appendices

Add appropriate meeting / workshop reports and include URLs (this helps to track where online
content is missing)

The website of ESSAS is

https://essas.arc.hokudai.ac.jp/
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