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An open network for international knowledge 

exchange, Biogeochemical Exchange Processes 

at Sea-Ice Interfaces (BEPSII) aims to identify 

feedbacks between biogeochemical and physical 

processes at ocean–ice–snow–atmosphere 

interfaces and within the sea-ice matrix. BEPSII 

also seeks to quantify the role of sea ice in polar 

ecosystems, from impacts on biodiversity to 

broader links with climate change. In addition, 

BEPSII strives to communicate these globally 

relevant issues to other Earth system scientists 

and policymakers. 

First launched in 2012 as a Scientific Committee 

on Oceanic Research (SCOR) working group, 

BEPSII is now a long-lived activity jointly 

sponsored by SOLAS, the Climate and 

Cryosphere programme (CliC), and the Scientific 

Committee on Antarctic Research (SCAR). 

Over the past five years, BEPSII has increasingly 

focused on supporting the next generation of sea-

ice biogeochemists. This is achieved in several 

ways: through two dedicated Early Career 

Researcher positions on the Steering Committee; 
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financial support for attending BEPSII in-person 

meetings every two years; exchange awards 

organised every other year; and field schools with 

leading scientists. In 2025, the second BEPSII 

exchange programme was completed, and in 

2026, the second BEPSII field school took place 

at Saroma-ko Lagoon, Japan. Both activities 

received substantial support from SOLAS. 

The exchange programme supports short 

collaborative visits between institutions, enabling 

participants to learn new techniques, develop joint 

experiments, and exchange knowledge. A call for 

proposals was circulated through the BEPSII, 

SOLAS, SCAR, and CliC mailing lists, and 

awardees were selected by the BEPSII Steering 

Committee. SOLAS funding was awarded to 

Giulia Castelliani of the University of Bremen, 

Germany, whose report on her visit to the Finnish 

Environment Institute, Finland, can be read below 

in this issue. Three additional scholars were 

supported through funding from the International 

Arctic Science Committee (IASC) and SCAR. 

The Saroma Sea-Ice School was held from 28 

February to 9 March 2026 at Saroma-ko Lagoon, 

Figure 1: Group photo of Saroma Sea Ice School 2026. 

Japan. Jointly organised by BEPSII, Cryosphere 

and Atmospheric Chemistry (CATCH; another 

SOLAS-sponsored activity) and Coupling of 

ocean-ice-atmosphere processes: from sea-ice 

biogeochemistry to aerosols and Clouds 

(CIce2Clouds; SCOR Working Group #163), the 

school aimed to build capacity for sustaining 

multidisciplinary science at the ocean–ice–snow–

atmosphere interface. Twenty-nine students from 

17 countries, selected from 208 applications, 

attended the school to learn about ocean, sea-ice, 

and atmospheric science through lectures, field 

and laboratory work, and modelling exercises. 

In addition to the core scientific components, the 

programme included complementary modules on 

Indigenous traditional knowledge, knowledge co-

production, science communication, time 

management, and publication strategies. A key 

goal was to provide early-career researchers with 

a broad understanding of the different 

components of this interdisciplinary field, while 

also facilitating future cross-collaboration. This 

included building connections, friendships, and 

shared memories that can support 

interdisciplinary interactions throughout the 
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students' careers. SOLAS funding was awarded 

to Alanah Chapman of the University of 

Melbourne, Australia, whose report on her 

participation in the school can be read below in 

this issue. 

 

Supporting early-career researchers and involving 

them actively in BEPSII activities is a central and 

highly rewarding part of our work. We thank all 

sponsors, and particularly SOLAS, for their 

continued support. 

Author 

Jacqueline Stefels, University of Groningen, the 

Netherlands. j.stefels@rug.nl 

Letizia Tedesco, Finnish Environment Institute, 

Finland. letizia.tedesco@environment.fi 
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Giulia Castellani accomplished her PhD in sea-ice physics at the Alfred 

Wegener Institute (AWI) in Germany. As a postdoctoral researcher, she 

continued working with sea ice, investigating physical processes that are 

relevant for ecosystems. Currently she works at the University of 

Bremen (Germany). 

The present work focuses on the further 

development of Version 2 of the Sea Ice Model for 

Bottom Algae (SIMBA2; Castellani et al., 2026) by 

transitioning from a prescribed bottom layer to a 

multilayer framework in which every layer of the 

sea ice is biologically active. The first step toward 

enabling this vertical discretisation is to simulate 

within SIMBA2 a vertical profile of temperature 

and salinity in the brine pockets, from which 

porosity can be derived. A vertical profile of 

porosity is essential for simulating the vertical 

dynamics of nutrients and algae. 

To validate and calibrate this new framework, we 

first conducted a model intercomparison with the 

Biogeochemical Flux Model for sea ice (BFM-SI 

model) of Tedesco et al. (2010). In the first step, 

we used an idealised case of sea ice growing in 

thickness from 0 m to approximately 1.3 m. In 

Figure 2, we present the vertical discretisation of 

the sea ice, along with the computed brine salinity 

profile. 

As a second step, we applied the multilayer 

discretisation to a real-world case: the 

Multidisciplinary Drifting Observatory for the Study 

of Arctic Climate (MOSAiC) expedition. MOSAiC 

took place from October 2019 to July 2020, with 

the aim of measuring a multitude of variables 

Towards a model representation of Antarctic sea-ice algae 
 
Castellani, G.1*, Tedesco, L.2 
 
1 University of Bremen, Bremen, Germany 
2 Finnish Environment Institute (SYKE), Helsinki, Finland 
 

* Giulia.castellani@uni-bremen.de 
 
 
 
 
 
 
* laura.dalman@utas.edu.au 

Sea ice in polar regions provides a unique habitat 

for marine algae (Tedesco et al., 2025). These 

ice-associated (sympagic) algae, together with 

phytoplankton, represent the foundation of the 

marine ecosystem in polar oceans, supplying 

organic carbon to the broader food web. The 

ongoing changes in polar oceans have motivated 

the scientific community to develop and 

implement model representations of sea ice 

impacts on biogeochemical processes. An 

important modelling choice in the development of 

sea-ice biogeochemical models concerns the 

vertical discretisation of biogeochemical 

processes. 

The simplest models prescribe the location of 

these processes in a single layer near the ice–

ocean interface, based on the assumption that 

most of the algal biomass is concentrated in this 

"skeletal" layer (e.g., Lavoie et al., 2005; 

Castellani et al., 2017). This approach is argued 

to be appropriate for the Arctic, where bottom 

algal communities typically dominate. However, in 

Antarctic sea ice, internal communities often 

dominate the total biomass (Tedesco et al., 2025). 

Therefore, modelling biogeochemical processes 

in the Antarctic region requires a multilayer 

approach that accounts for biological activity 

throughout the vertical profile of the ice. 
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work, we will simulate sea ice algal dynamics 

observed at Rothera Station and compare the 

results from SIMBA2 with those from other 

existing models as part of a 1D Sea ice Algae 

Model Intercomparison (SAMI). 
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across a wide range of spatial scales within the 

coupled atmosphere–ice–ocean system along the 

transpolar drift throughout a complete annual 

cycle (Fong et al., 2024). Forcing data include 

atmospheric and oceanic physical variables, as 

well as nutrient concentrations in the underlying 

water column. In Figure 3, we show the vertical 

discretisation of the sea ice, together with the 

computed brine salinity profile. 

This represents a fundamental modelling 

advancement necessary for accurately simulating 

algae in Antarctic sea ice. As an outlook for this 

Figure 2: Representation of the model vertical discretisation and computed brine salinity in an idealised case 

Figure 3: Representation of Version 2 of the Sea Ice Model for Bottom Algae (SIMBA2) vertical discretisation and computed 

brine salinity in the Multidisciplinary Drifting Observatory for the Study of Arctic Climate (MOSAiC) case 
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Climate model sensitivity to aerosol precursor emissions related to 

Antarctic sea ice 
 

Chapman, A.1*, Fiddes, S.2, Woodhouse, M.3, Huang, Y.4, Schofield, R.4 
 
1 University of Melbourne, Melbourne, Australia 
2 University of Tasmania, Hobart, Australia 
3 CSIRO Environment, Aspendale, Australia 
4 University of Melbourne, Carlton, Australia 
 
* alanahc@student.unimelb.edu.au 

Alanah Chapman studied for a Bachelor of Science at the University 

of Melbourne and went on to complete a master's in atmospheric 

science. In late 2024 she began a PhD at the University of Melbourne 

School of Geography, Earth and Atmospheric Sciences, researching 

aerosol-cloud-radiation interactions over the Southern Ocean. 

A bias in modelled Southern Ocean shortwave 

radiation has been present in climate models 

through several generations of the Coupled Model 

Intercomparison Project (CMIP). This bias 

persists into the most recent iteration phase 6 

(CMIP6) and increases the uncertainty of the 

future global surface temperature response to a 

doubling of atmospheric carbon dioxide (CO₂) 

concentrations (Zelinka et al., 2020). The 

modelled radiation bias is caused by under-

representation of supercooled liquid water phase 

clouds, which are known to be in abundance over 

the Southern Ocean (Fiddes et al., 2024; Morrison 

et al., 2011). These supercooled liquid water 

clouds reflect more shortwave radiation back to 

space in comparison to ice phase clouds (due to 

larger optical depth), ultimately changing the 

surface radiation budget.  

 

To reduce uncertainty in future projections (i.e. 

future cloud changes), we first need to accurately 

simulate present day cloud properties, which are 

tightly linked to aerosol. However, current global 

climate models significantly underestimate 

aerosol number concentrations (including under-

representation of polar Cloud Condensation 

Nuclei (CCN) – aerosols which are crucial for the 

formation of cloud droplets). The low aerosol bias 

is particularly bad during the Austral summer over 

the southern hemispheric polar region, which 

indicates a potential missing source of aerosol 

precursor emissions from biological sources 

(Fiddes et al., 2025). Global climate models which 

simulate aerosol processes include ocean-

atmosphere fluxes of dimethyl sulfide (DMS) – a 

biogenic aerosol precursor gas. However, sea ice 

covered areas are assumed to have zero DMS 

flux into the atmosphere despite observational 

evidence indicating otherwise (Zemmelink et al., 

2008). Representing a sea ice source of DMS 

emissions, and assessing its impact on aerosol, 

cloud and radiation is the goal of this study. 

 

Four simulations are conducted: a control run with 

no DMS emissions from Antarctic sea ice and 

three experimental runs with an additional 1, 3 and 

7 Tg S year-1 DMS emissions from Antarctic sea 

ice. Figure 4 shows the modelled absolute 

(control) and difference plots (control – 

experiments) for CCN number concentrations 
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over the Austral summer. Whilst CCN number 

concentration and cloud droplet number 

concentration (not shown) increase with 

increasing DMS emissions, improvements to the 

radiation bias are present but limited – as seen in 

Figure 5. These results highlight that simply 

adding additional aerosol precursor emissions 

can improve aerosol number concentrations – but 

without addressing other limitations in the model, 

these changes do not remove the Southern 

Ocean radiation bias.    

 

 

 

 

 

Figure 4: (a) Mean Cloud Condensation Nuclei (CCN) number concentration for the control simulation (CTL), and (b, c, d) 

difference plots between CTL and each experiment simulation during austral summer (DJF; hatching indicates non-significant 

differences). 

Figure 5: Surface shortwave radiation difference between the control (a), experimental simulations (b, c, d) and the Clouds 

and the Earth's Radiant Energy System 330 (CERES) Energy Balanced and Filled (EBAF) satellite product. 
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