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Activity/ Initiative: Biogeochemical Exchange Processes at Sea-Ice Interfaces 
(BEPSII) 
Compiled by: the BEPSII SSC 
 
Notes: Reporting Period is January - December 2021. Information will be used for reporting, 
fundraising, networking, strategic development, & outreach.  
 

1. What can SOLAS do to further foster your project/initiative/activity? 

Continue to support BEPSII through funding in support of annual meetings and ECR training:  
Given the successful online meetings during COVID and the establishment of a new ECR exchange 
program (pilot test in 2021) the steering committee discussed the option to hold an in person 
meeting only every two years and an online meeting every other year. This would allow to 
allocate BEPSII funds to the ECR exchange program every other year when there are no funds 
required for the BEPSII meeting. We would appreciate SOLAS’ continued contribution to these 
activities. 

 

2. Scientific highlights 

• Following detailed evaluations, data collations, observation and model studies, BEPSII applied 
its collective expertise to compile several policy relevant community science papers, two of 
which were published in 2020 (see previous report). In 2021, a synthesis of climate change 
impacts on sea-ice ecosystems and associated ecosystem services was published in Elementa: 
Science of the Anthropocene (Steiner et al. 2021).  
The main outcomes of the three publications have been compiled into a policy brief 
(https://doi.org/10.5281/zenodo.5595254), which has been circulated widely and received 
significant international attention including at the COP26 Cryosphere Pavilion. 

• The 2021 synthesis of the sea-ice ecosystem and associated ecosystem services highlights 
that: 1. The sea-ice ecosystem supports all four ecosystem service categories; 2. sea-ice 
ecosystems meet the criteria for ecologically or biologically significant marine areas (EBSAs); 3. 
global emissions driving climate change are directly linked to the demise of sea-ice ecosystems 
and its ecosystem services; and 4. the sea-ice ecosystem deserves specific attention in the 
evaluation of marine protected area planning. The ongoing changes in the polar regions have 
extreme impacts on sea-ice ecosystems and associated ecosystem services. While the 
response of sea-ice associated primary production to environmental change is regionally 
variable, the effect on ice-associated mammals and birds are predominantly negative, 
subsequently impacting human harvesting and cultural services in both polar regions. 
Conservation can help protect some species and functions. However, the key mitigation 
measure that can slow the transition to a strictly seasonal ice cover with climate change, 
reduce the overall loss of sea-ice habitats from the ocean, and thus preserve the unique 
ecosystem services provided by sea ice and their contributions to human-well being is a 
reduction in carbon emissions. 

 



3. Activities/main accomplishments in 2021 (e.g., projects; field campaigns; workshops and 
conferences; model and data intercomparisons; capacity building; international 
collaborations; contributions to int. assessments such as IPCC; collaborations with social 
sciences, humanities, medicine, economics and/or arts; interactions with policy makers, 
companies, and/or journalists and media). 

1. In February/March 2021, a sea ice inter-comparison experiment for CO2 flux took place in 
Saroma-ko Lagoon, Hokkaido Japan. Nomura et al. compared the CO2 flux data measured by 
the different type of chambers (Nomura et al., in press). The chambers used for the CO2 flux 
measurements were in good agreement, and there were no instrumental biases between 
chambers. In addition, equipment such as air–sea ice CO2/CH4 flux chambers and an eddy 
covariance system, a trace metal analyzer, and a pump and sampler for environmental DNA 
were tested for future Arctic expeditions in May 2022 at CHARS station, Cambridge Bay, 
Canada – completed 

2. The BEPSII 2021 annual meeting was held online during the period 23-27 August, with an ECS 
meeting on the preceding Friday, the 20th. Each day one plenary session and 3 round-the-
world sessions were organized according to different themes. Themes were: interactive 
science presentations of BEPSII members; discussions on developing a coordinated list of 
(opportunistic) sea-ice BGC sampling; interactive science presentations on MOSAiC; interactive 
science discussions on BEPSII-CATCH topics.  
In total, more than 80 people subscribed to the meeting. Each session was visited by 30 to 50 
people. Minutes of the meeting can be found at: www.BEPSII.org – completed 

3. A synthesis paper on the role of sea ice in supporting ecosystems and ecosystem services 
(BEPSII community plus external experts, lead N. Steiner (Canada, IOS), was published in 
Elementa) – completed (scientific highlight) 

4. Based on various BEPSII evaluation papers, a Policy Brief was drafted and distributed through 
our sponsor networks and at the COP26 Cryosphere Pavilion – completed (scientific highlight) 

5. A joint BEPSII-CATCH (Cryosphere and Atmospheric Chemistry) SCOR working group proposal 
was successfully submitted. The working group was granted in November 2021 (SCOR-WG 
163) and is aiming at better linking the communities and help improve our understanding and 
model parameterisation of biogeochemical processes in sea-ice regions which may impact the 
local and global climate and which are insufficiently represented in current earth system 
models.– completed. 

6. At the end of 2021, we finally received the green light for organising a BEPSII field training 
school for early career scientists (lead L. Tedesco, Finland, SYKE) and a joint method 
intercomparison experiment (ECVice activity; lead B. Else, Can, UCal) in Cambridge Bay, 
Canada – in progress 

7. BEPSII is leading a new special issue to collate new BEPSII/ECVice publications in the journal 
Elementa - Science of the Anthropocene. – in progress 

8. An updated synthesis on the sea-ice carbon pump based on the compilation of all existing TA 
and DIC data in sea ice is under construction (BEPSII carbon cycle experts, led by Sebastien 
Moreau (Norway), in preparation) – in progress 

9. The Ice Algae Model Intercomparison Project Phase 2 (IAMIP2) was initiated by Hakase 
Hayashida (Australia), lead developer for the Canadian Sea Ice Biogeochemistry model CSIB) – 
in progress 



10. Data collation and synthesis on nutrients in landfast Antarctic sea ice has been initiated by 
Sian Henley (UK) – in progress 

11. Data collation & synthesis on POC/DOC/PON/DON in Antarctic sea ice and Chlorophyll-a in 
Arctic sea ice has been delayed, but is still in the pipeline – in progress 

 

4. Publications generated by the activity in 2021 (Reports, ACCEPTED articles, models, 
datasets, products, website etc.) 

• NS Steiner, J Bowman, K Campbell, M Chierici, E Eronen-Rasimus, et al. (2021) Climate change 
impacts on sea-ice ecosystems and associated ecosystem services, Elem Sci Anth 9 (1), DOI: 
https://doi.org/10.1525/elementa.2021.00007  

• Steiner, N., Stefels, J., Bowman, J. S., Castellani, G., Crabeck, O., Delille, B., Else, B., Flores, H., 
Fripiat, F., Lannuzel, D., Meiners, K., Miller, L., Moreau, S., Nomura, D., Tedesco, L., & 
Vancoppenolle, M. (2021). BEPSII Arctic Policy Brief. https://doi.org/10.5281/zenodo.5595254 

• Luis Duprat, Ashley T. Townsend, Pier van der Merwe, Klaus M. Meiners, Delphine Lannuzel 
(2021) Spatial and seasonal distribution of dissolved and particulate bioactive metals in 
Antarctic sea ice. Elementa: Science of the Anthropocene 9 (1): 00032. doi: 
https://doi.org/10.1525/elementa.2021.00032 

• Nomura, D., Ikawa, H., Kawaguchi, Y., Kanna, N., Kawakami, T., Nosaka, Y., Umezawa, S., 
Tozawa, M., Horikawa, T., Sahashi, R., Noshiro, T., Kaba, I., Ozaki, M., Kondo, F., Ono, K., Yabe, I. 
S., Son, E. Y., Toyoda, T., Kameyma, S., Wang, C., Obata, H., Ooki, A., Ueno, H., Kasai, A. (in 
press). Atmosphere–sea ice–ocean interaction study in Saroma-ko Lagoon, Hokkaido, Japan. 
Bulletin of Glaciological Research. 

• Roukaerts, F. Deman, F. Van der Linden, G. Carnat, A. Bratkic, S. Moreau, D. Lannuzel, F. 
Dehairs, B. Delille, J.-L. Tison, F. Fripiat. (2021) The biogeochemical role of a microbial biofilm 
in sea ice: Antarctic fast ice as a case study. Elementa Science of the Anthropocene 9: 1. doi: 
https://doi.org/10.1525/elementa.2020.00134  

• O. Crabeck, K. Campbell, S. Moreau, M. Thomas. (2021) The movement of CO2 through the 
frozen world of sea ice. 2021. Frontiers for Young Minds. 9:516072. doi: 
10.3389/frym.2020.516072 

 

5. Describe your capacity building efforts for early career scientists and scientists from 
developing countries. 

The 2021 capacity building activities involved: 

• An online ECS workshop, organized prior to the BEPSII annual meeting: 20 August 
• Due to the COVID pandemic no funds were used for in person meetings. We therefore decided 

to use the available funds for a new ECS exchange program between BEPSII-affiliated labs. In 
September awards were announced, which resulted in the granting of 6 individuals to travel to 
other labs for a short internship. Award recipients will present on their research and 
experience at the next BEPSII meeting. 

• Elections were held for two new ECS becoming part of the SSC for the coming 2 years. 
 

6. Describe how geographical, gender, and career balance is ensured. 

In 2021, members of the BEPSII Steering committee represented 10 countries spread across both 
hemispheres, with a 50/50 women/men balance. 2 early career researchers have joined the 
steering committee in 2020 as a means to ensure succession planning and integrate ideas from 



the next generation of polar leaders. After their position in the SSC, we hope to have engaged 
them in the scientific foci of BEPSII and stimulate them to take-up leadership roles.  

By demonstrating a diverse leadership team, the BEPSII community aims to express inclusiveness 
and openness to the global research community. Inclusion of researchers in developing countries 
who have an interest in polar/sea-ice research is problematic, which is at least partly due to the 
fact that relatively few developing countries have a strong polar research interest. Researchers 
from South Africa are well embedded in BEPSII, and through the new SCOR working group 
CIce2Clouds, scientists from India and Chile are involved. 

 

7. Does your leadership rotate and if so, how? 

BEPSII does not have a strict rotation policy. So far, the BEPSII SSC has been fairly consistent with 
people leaving, being replaced by active BEPSII researchers who have been taking on leading roles 
within task groups. The ECR assignments mentioned in section 6, are for two years and are 
selected by evaluation of applications to the SCC following a public call. At the end of 2021 a new 
round of ECR elections was organized and two new members were chosen. 

 

8. Goals, priorities and plans for future activities/events 

In addition to the ongoing activities presented in 
section 3, the major upcoming activities are: 
• The BEPSII sea-ice field school from 14-23 May 

2022, at CHARS Station, Cambridge Bay, Canada. 
The school targets at 30 early career scientists and 
includes lectures and field and lab work on topics 
such as basic snow and ice physics, sea-ice 
biogeochemical cycles and processes and 
modelling. 

• The field school will be preceded by field 
experiments at CHARS, aimed at the 
intercalibration of primary production and gas-flux 
measurements in sea ice (ECV-ice activity). 

• Many BEPSII members will contribute to the new 
SCOR working group: Cice2Clouds that combines 
the expertise from the BEPSII and CATCH 
communities. As part of the new SCOR-WG, a 
joint BEPSII-CATCH field campaign in the Antarctic 
to assess biogeochemical exchange processes 
between ocean, sea ice and the atmosphere in a 
variety of ice, snow and open water conditions will be developed 

• Finalizing the 2nd BEPSII Special Feature in Elementa: Science of the Anthropocene. 
• Continue work on a position analysis paper on Antarctic sea-ice biogeochemistry (Meiners et 

al.) 
• Work on a paper “Polar Seas and Sea Ice” (Else, Lannuzel, Willis et al.) as a contribution 

towards a SOLAS – special issue in Elementa: Science of the Anthropocene. 
• Hayashida, Lannuzel and Wongpan are supervising a student (Gabrielle Bourke) on a DMS data 

compilation project (Climate-cooling gas DMS in Antarctic snow, sea ice and underlying 
seawater: data Collation). Preliminary analyses of the data compiled so far show the areas of 
this field that require further study. The Weddell, Ross and Amundsen seas are all 
understudied compared to East Antarctica, and almost all sampling was done in spring and 



early summer. There are no studies in this dataset that have measured DMSPd or DMSPp, and 
very few that have included snow and under-ice water samples. This dataset will be published 
to The Australian Antarctic Data Centre, and can be used by researchers to investigate the 
temporal and spatial variability of DMS in ice environments and also for model evaluation. 

• Planning of an in-person (or hybrid) BEPSII meeting/Workshop in San Diego (California, ISA) in 
March 2023. 

 

9. Please provide one or more photos illustrating your research activities.  

Attach the photo(s) to your email; use the free space below to add a short description of the photo(s) and the 
picture credit. The IPO will use the provided photos to illustrate the SOLAS website and to promote SOLAS 
related research. 

 

10. Comments 

BEPSII greatly appreciates the continued support from SOLAS! 

 

 

Figure from the BEPSII Policy Brief. 


