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Report for the year 2020 and future activities

SOLAS Belgium
compiled by: Nathalie Gypens
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
“A uniform pCO2 climatology combining open and coastal oceans”
Landschützer, P., Laruelle, G. G., Roobaert, A., and Regnier, P.: A uniform pCO2 climatology
combining open and coastal oceans, Earth Syst. Sci. Data, 12, 2537–2553,
https://doi.org/10.5194/essd-12-2537-2020, 2020.

In this study, we present the first combined open- and coastal-ocean pCO2 mapped monthly
climatology constructed from observations collected between 1998 and 2015 extracted from the
Surface Ocean CO2 Atlas (SOCAT) database. We combine two neural network-based pCO2
products, one from the open ocean and the other from the coastal ocean, and investigate their
consistency along their common overlap areas. While the difference between open- and coastalocean estimates along the overlap area increases with latitude, it remains close to 0 μatm globally.
Stronger discrepancies, however, exist on the regional level resulting in differences that exceed
10% of the climatological mean pCO2, or an order of magnitude larger than the uncertainty from
state-of-the-art measurements. This also illustrates the potential of such an analysis to highlight
where we lack a good representation of the aquatic continuum and future research should be
dedicated. A regional analysis further shows that the seasonal carbon dynamics at the coast–open
interface are well represented in our climatology. While our combined product is only a first step
towards a true representation of both the open-ocean and the coastal-ocean air–sea CO2 flux in
marine carbon budgets, we show it is a feasible task and the present data product already
constitutes a valuable tool to investigate and quantify the dynamics of the air–sea CO2 exchange
consistently for oceanic regions regardless of its distance to the coast.

Figure. (a) Climatological mean pCO2 of the merged product presented in this study. Panels (b)
and (c) highlight the polar regions. Black boxes in (a) illustrate regions that are further investigated
in the regional analysis. Shaded areas in (b) and (c) delineate the maximum sea ice extend.
2. Activities/main accomplishments in 2020 (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).
-

Contribution to the activities of Scientific Committee on Ocean Research (SCOR) Working
Group #143 "Dissolved N2O and CH4 measurements: Working towards a global network of
ocean time series measurements of N2O and CH4" (https://scor-int.org/group/143/) in
particular regarding the elaboration of a “Standard Operating Protocol” for the “A Best
Practice Guide to Dissolved CH4 and N2O Measurements” (publication in 2021 by Woods
Hole Oceanographic Institution)

-

Intercalibration experiment for measurement of carbonate system parameters and gases in
sea ice at the Roland von Glasow air-sea-ice chamber of the University of East Anglia,
Norwich, UK in the frame of ECV-ice SCOR working group with the support of the
Eurochamp-2020 Infrastructure Activity. January 2020 & March 2020.

-

Involved in the International Arctic Drift Expedition on the RV Polarstern led by AWI
MOSAiC (Multidisciplinary drifting Observatory for the Study of Arctic Climate) in the
Biogeochemical group (responsible for N2O dynamics, air-ice CO2 exchange, and reactive

N isotopes)
-

Contribution to international assessments by the Global Carbon Project (GCP). ULBBGEOSYS provided datasets and analyses on bottom-up natural emissions of CH4 from
estuarine systems that were incorporated in the Global Methane Budget 2000-2017
(Saunois et al., 2020). ULB-BGEOSYS led (P. Regnier) inland water and coastal modelling
and synthesis for the first release of the N2O budget by GCP (Tian et al., 2020).

Tian, H. … Regnier., P., … Laruelle G.G. et al. A comprehensive quantification of global
nitrous oxide sources and sinks. Nature, vol : 286, pp 248-256, 2020,
https://doi.org/10.1038/s41586-020-2780-0
Saunois, M. … Laruelle G.G., … Regnier P. et al. The Global Methane Budget 2000–2017.
Earth Syst. Sci. Data, 12, 1561–1623, 2020, https://doi.org/10.5194/essd-12-1561-2020
3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
- Ai, X.E., A.S. Studer, D.M. Sigman, A.M. Martinez-Garcia, F. Fripiat, E. Michel, J.
Gottschalk, L. Thöle, S. Moretti, S.L. Jaccard and G.H. Haug (2020). The role of obliquity in
Southern Ocean upwelling and atmospheric CO2. Science 370, 1348-1352.
-

Lannuzel D., L. Tedesco, M. van Leeuwe, K. Campbell, H. Flores, B. Delille, L. Miller, J.
Stefels, P. Assmy, J. Bowman, K. Brown, G. Castellani, M. Chierici, O. Crabeck, E. Damm,
B. Else, A. Fransson, F. Fripiat, N.X. Geilfus, C. Jacques, E. Jones, H. Kaartokallio, M.
Kotovitch, K. Meiners, S. Moreau, D. Nomura, I. Peeken, J.M. Rintala, N. Steiner, J.L.
Tison, M. Vancoppenolle, F. Van der Linden, M. Vichi, P. Wongpan, 2020. The future of
Arctic sea-ice biogeochemistry and ice-associated ecosystems, Nature Climate Change
10 (2020) 983–992. doi:10.1038/s41558-020-00940-4

-

Van der Linden F., J. Tison, W. Champenois, S. Moreau, G. Carnat, M. Kotovitch, F.
Fripiat, F. Deman, A. Roukaerts, F. Dehairs, S. Wauthy, A. Lourenço, F. Vivier, T. Haskell,
B. Delille, 2020. CO2 transfer across the Antarctic landfast sea ice interface from ice
growth to decay Journal of Geophysical Research doi: 10.1029/2019JC015807

-

Wilson ST, AN Al-Haj, A Bourbonnais, C Frey, RW Fulweiler, JD Kessler, HK Marchant, J
Milucka, NE Ray, P Suntharalingham, BF Thornton, RC Upstill-Goddard, TS Weber, DL
Arévalo-Martínez, HW Bange, HM Benway, D Bianchi, AV Borges, BX Chang, PM Crill, DA
del Valle, L Farías, SB Joye, A Kock, J Labidi, CC Manning, JW Pohlman, G Rehder, KJ
Sparrow, PD Tortell, T Treude, DL Valentine, BB Ward, S Yang, LN Yurganov (2020) Ideas
and perspectives: A strategic assessment of methane and nitrous oxide measurements in
the marine environment, Biogeosciences, 17, 5809-5828, https://doi.org/10.5194/bg-175809-2020

-

Wittek, B., G. Carnat, B. Delille, J.-L. Tison, N. Gypens, 2020.
Dimethylsulfoniopropionate (DMSP) and dimethylsulfoxide (DMSO) cell quotas variations
due to sea ice shifts of salinity and temperature in the Prymnesiophyceae Phaeocystis
antarctica. Environmental Chemistry 17:7 509-523, doi: 10.1071/EN19302

4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
- ECV-ice intercalibration of air-ice CO2 fluxes and primary production to be carried out in
May 2022 in Cambridge Bay – Canada

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
- Because of the pandemic situation, BEPSII field school has been postponed to 2022.

3. Funded national and international projects/activities underway.
- Multidisciplinary drifting Observatory for the Study of Arctic Climate (MOSAiC, CDR
J.0051.20, 2020-2021) Research Project funded by the F.R.S.-FNRS
-

Estimating Tipping points in habitability of ANtarctic benthic ecosystems under GlObal
future climate change scenarios (TANGO, Brain, 2021-2024) funded by the Belgian
Science Policy

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
- BEPSII and CATCH working groups (both co-sponsored by SOLAS) are aiming to apply for
a joint SCOR working group on research topics at the margin of BEPSII and CATCH
expertise. Both communities are looking for a common forum where some common key
question could be tackled by merging the expertise and workforce of both communities.
-

BEPSII and CATCH communities are aiming to coordinate one (possibly several) survey in
the Southern Ocean. There is a consensus that synergies between both communities are
critical to unlock current key questions on air-sea exchange in ice-covered areas

5. Engagements with other international projects, organisations, programmes, etc.
- BEPSII (Biogeochemical Exchange Processes at the Sea ice Interfaces) joint SOLASCLIC-IASC-SCAR working group
-

ECVice (Essential Climate Variable for sea ice) SCOR working group

-

SOOS task group on Air-Sea Fluxes

-

CATCH (The Cryosphere and Atmospheric Chemistry) sponsored by SOLAS and IGAC

-

ULB-BGEOSYS currently coordinates an international effort aiming at synthesizing
greenhouse gas (CO2, CH4, N2O) fluxes from the coastal ocean at the regional scale. This
assessment will be integrated in the REgional Carbon Cycle Assessment and Processes-2
(RECCAP2) 2019-2021 of the Global Carbon Project.

Comments

Report for the year 2020 and future activities

SOLAS ‘Brazil’
compiled by: ‘Leticia Cotrim da Cunha’
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

Social networks have “boomed” as science outreach vehicles in Brazil, especially since the
pandemic. It reflects the current need in the country to fight back negationists (anti-vaccine,
-climate, -social sciences etc). I would suggest considering the use of another network, at
the same time as Twitter, and post short “science bits”, show the SOLAS community and
what is going on, for instance.
This helps connecting people. This is also a mea culpa as I have been awfully busy since
2018 with the IPCC, but I have the impression the SOLAS-related community rely a lot on the
representative – me – to engage in any actions. Young scientists are by far the most
enthusiastic people, and I had the impression that many of them submitted applications for
the last Summer School, for instance. Young scientists are also the target public for more
social network content.

I am also open to talk to other SOLAS representatives and see which is the best way to
engage scientists in the country.
Another suggestion is to have partnerships or joint actions with other
programmes/projects/networks such as SOCAT, GLODAP, GOA-ON, GEOTRACES, for
instance.

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are most
interested in results of international collaborations. (If you wish to include more than one highlight, feel
free to do so).
Tropical estuarine deltas generally present poorly buffered waters in their freshwaters and are usually
considered as CO2 sources to the atmosphere. Mixing of riverine freshwater with seawater creates
the conditions to draw down atmospheric CO2 because of the rapid consumption of the freshwater
carbon dioxide (CO2) by the carbonate buffering capacity of the seawater. A study conducted in a
river plume in SE Brazil, the Paraiba do Sul River, investigated the local CO2 thermodynamics along
the estuary to the river plume on the inner shelf, and compared it to effect of biological processes, gas
exchange, and tidal advection from mangroves along the shore. This river is one of the most
important water sources to a highly populated area in the country, comprising São Paulo and Rio de
Janeiro states.
The main results revealed that the low buffering capacity in the main channel of tropical estuarine
deltas can be the predominant driver of pCO2, generating CO2 undersaturation along the mixing
zone, a process overlooked in estuarine systems, especially in tropical areas. Moreover, air-water
CO2 exchange, thermal variability, and biological activities contribute to deviation of the carbonate
system from conservative mixing in specific estuarine areas, also modulating pCO2 variability.
The biological CO2 uptake, from phytoplankton activity, was restricted to the freshwater endmember

Figure: Comparison between mixing model and pCO2 measured in the mixing zone, including
corrections performed for gas exchange and thermal variability and deviations from the conservative
mixing. Graphs a), b) and c) show the means and standard deviations of pCO2 measured (black
dots),pCO2 mixing (blue dots), pCO2 gas exchange (green dots) and pCO2 cooling/heating (red dots)
for each salinity unit. Graphs d), e) and f) show the difference between pCO2 measured and pCO2
cumulative difference between pCO2 gas exchange + pCO2 cooling/heating and pCO2 mixing
compared with pCO2 mixing (influx or efflux of CO2). The red arrow indicates the effect of thermal
variability (cooling and heating). The grey arrow indicates the residual difference between pCO2
measured and pCO2 mixing attributed to biological activities.
CITATION:
Cotovicz, L. C., Vidal, L. O., de Rezende, C. E., Bernardes, M. C., Knoppers, B. A., Sobrinho, R. L., et
al. (2020). Carbon dioxide sources and sinks in the delta of the Paraíba do Sul River (Southeastern
Brazil) modulated by carbonate thermodynamics, gas exchange and ecosystem metabolism during
estuarine mixing. Mar. Chem. 226, 103869. doi:10.1016/j.marchem.2020.103869.

2. Activities/main accomplishments in 2020 (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).
In 2020, due to the pandemic many field work activities and oceanographic campaigns did not
take place. In 2021, the situation is slightly better, although not all groups have returned to
normal research activities.
Participation into conferences was also postponed, such as the Symposium of Oceans in a
High CO2 World.
There were many online activities, mostly dedicated to outreach, transmitted via social
networks or YouTube, and it is hard to keep track of all of them. One can cite the national
workshops for building Brazil’s Ocean Decade plan in 2020, and the establishment of regional
nodes, organized by the federal government (Ministry of Science and Technology). A
dedicated website from the Ministry of Science and Technology can be found here:
http://decada.ciencianomar.mctic.gov.br/
Participation in the TRIATLAS online project meeting (EU H2020 funded project) on a
dedicated session to Prediction and Moored Array in the Tropical Atlantic (PIRATA). Link for
the abstracts:
https://triatlas.w.uib.no/consortium_meetings/
There was also a relevant participation in the Global Ocean Acidification Network week in
September/2020 – GOA-ON :
http://www.goa-on.org/webinars/OaWeek2020/webinar.php
All sessions are available on YouTube:
https://www.youtube.com/watch?v=IYoSJYfzj4c&list=PLZ2ci3xomXhsm3lS3v-rL3QlHVLfyt_gn
Participation as Lead Author in the Sixth IPCC Assessment Report (from 2018 to 2021):
Leticia Cotrim da Cunha – chapter 5: Global Carbon and other Biogeochemical Cycles and
Feedbacks.
Prediction and Moored Array in the Tropical Atlantic (PIRATA) cruise started in October 2020
but was resumed before servicing all buoys due to problems with the dedicated vessel.

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.

Cotovicz, L. C., Vidal, L. O., de Rezende, C. E., Bernardes, M. C., Knoppers, B. A., Sobrinho, R. L., et
al. (2020). Carbon dioxide sources and sinks in the delta of the Paraíba do Sul River (Southeastern
Brazil) modulated by carbonate thermodynamics, gas exchange and ecosystem metabolism during
estuarine mixing. Mar. Chem. 226, 103869. doi:10.1016/j.marchem.2020.103869.
Monteiro, T., Kerr, R., and Machado, E. da C. (2020). Seasonal variability of net sea-air CO2 fluxes in
a coastal region of the northern Antarctic Peninsula. Sci. Rep. 10, 14875. doi:10.1038/s41598-02071814-0.
Avelina, R., da Cunha, L. C., Farias, C. de O., Hamacher, C., Kerr, R., and Mata, M. M. (2020).
Contrasting dissolved organic carbon concentrations in the Bransfield Strait, Northern Antarctic
Peninsula: insights into ENSO and SAM effects. J. Mar. Syst. 212, 103457.
doi:10.1016/j.jmarsys.2020.103457.
Casagrande, F., Buss de Souza, R., Nobre, P., and Lanfer Marquez, A. (2020). An inter-hemispheric
seasonal comparison of polar amplification using radiative forcing of a quadrupling CO2 experiment.
Ann. Geophys. 38, 1123–1138. doi:10.5194/angeo-38-1123-2020.
Rosa, E. B., Pezzi, L. P., Quadro, M. F. L. de, and Brunsell, N. (2020). Automated Detection Algorithm
for SACZ, Oceanic SACZ, and Their Climatological Features. Front. Environ. Sci. 8.
doi:10.3389/fenvs.2020.00018.
4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
N.A.

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
1) 2022: Southern Ocean cruise by invitation of AWI – Island Impact (Dr. Christine Klaas), with
the participation of scientists from Rio de Janeiro State University and Federal University of
Rio Grande
2) 2021/2022: PIRATA cruise, not yet decided whether it will be a full science cruise or only
buoy servicing, and maybe installing of a CO2-sensor in one of the PIRATA buoys, funded
by EuroSEA project (EU-Funded H2020, with participation of UERJ and UFPE as Brazilian
partners)
3) 2022: installing the first SOOP line in Brazil, in partnership with GEOMAR (Germany),
under the project C-SCOPE, financed by BMBF and coordinated by Prof. Arne Körtzinger
Since 2016 the country budget for science (projects, fellowships, ship time, participation in
conferences) has been decreasing year by year. From 2019 to present, the situation has become
critical, despite the efforts of the scientific community, and worsened along year 2020 and 2021
with the pandemic sanitary crisis.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

1) Participation to the virtual EGU 2021 and 2022
2) Participation to the 24th PIRATA/TAV meeting in 2021:
https://cpaess.ucar.edu/meetings/2021/pirata-24-tav
3) Participation to the Symposium Oceans in a High-CO2 World. There are abstracts
submitted in 2020 from many Brazilian researchers covering ocean biogeochemistry, seaair gas exchange and ocean acidification effects on biota

3. Funded national and international projects/activities underway.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

5. Engagements with other international projects, organisations, programmes, etc.

Comments

Report for the year 2020 and future activities
SOLAS Canada compiled by: Martine Lizotte
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
Members of SOLAS in Canada simply wish to thank the SOLAS IPO for their constant efforts and
ongoing work.

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlights
Scientific highlight #1
A Canadian led paper discussing climate change impacts on sea-ice ecosystems and ecosystem
services has been compiled linking the BEPSII community with experts in higher trophic levels, tourism
and cultural services. The effort represents a rigorous synthesis of the sea-ice ecosystem and linked
ecosystem services and 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 synthesis outlines a) supporting services,
provided in form of habitat, including feeding grounds and nurseries for microbes, meiofauna, fish, birds
and mammals; b) provisioning services through harvesting and medicinal and genetic resources; c)
cultural services through Indigenous and local knowledge systems, cultural identity and spirituality, and
via cultural activities, tourism and research; d) (climate) regulating services through light regulation, the
production of biogenic aerosols, halogen oxidation and the release or uptake of greenhouse gases. 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-wellbeing is a reduction in carbon emissions.
(SOLAS Themes 1, 2, 4, 5, Integrated studies of high sensitivity systems, Science and society)

1

Figure. Climate change impacts on sea-ice ecosystems and ecosystem services including provisioning (P),
regulating (R), habitat/supporting (HS) and cultural (C).

Citation: N. S. Steiner, J. Bowman, K. Campbell, M.a Chierici, E. Eronen-Rasimus, M. Falardeau, H.
Flores, A. Fransson, H. Herr, S. J. Insley, H. M. Kauko, D. Lannuzel, L. Loseto, A. Lynnes, A.
Majewsk i, K. M. Meiners, L. A. Miller, L.N. Michel, S. Moreau, M. Nacke, D.i Nomura, L.
Tedesco, J. A. van Franeker, M. A. van Leeuwe, P. Wongpan. Climate change impacts on
sea-ice ecosystems and associated ecosystem services. Submitted to Elementa – Science
of the Anthropocene.

Scientific Highlight #2
A position analysis prepared by the Biogeochemical Exchange Processes at Sea-Ice Interfaces
(BEPSII) research community, including several Canadian participants, assessed the influence of
current rapid changes on Arctic sea-ice biogeochemistry and ecosystems. Increasing light penetration
will initiate earlier seasonal primary production. This earlier growing season may be accompanied by
an increase in ice algae and phytoplankton biomass, augmenting the emission of dimethylsulfide and
capture of carbon dioxide. Secondary production may also increase on the shelves, although the loss
of sea ice exacerbates the demise of sea-ice fauna, endemic fish and megafauna. Sea-ice loss may
also deliver more methane to the atmosphere, but warmer ice may release fewer halogens, resulting in
fewer ozone depletion events. The net changes in carbon drawdown are still highly uncertain. Despite
large uncertainties in these assessments, we expect disruptive changes that warrant intensified longterm observations and modelling efforts.
(SOLAS Themes 1, 2, 4, 5, and the integrated topic on polar oceans )

2

Figure. Future expectations of changes in the sea-ice biogeochemical system in the Arctic. The Western Arctic
includes the Chukchi, Beaufort and Canadian Archipelago shelves, and the Eastern Arctic includes the shelves
from the Barents to East Siberian Seas. The categories of changes are repeated opposite to each other in the
schematic hemispheres of the Western Arctic Ocean and the Eastern Arctic Ocean of the circular diagram. Their
colours indicate sea-ice changes (grey), icescape changes (blue), abiotic drivers (purple), biological changes
(brow n) and changing gas fluxes (black).

Citation: D. Lannuzel, L. Tedesco, M. van Leeuwe, K. Campbell, H. Flores, B. Delille, L. Miller, J.
Stefels, P. Assmy, J. Bowman, K. Brown, G. Castellani, M. Chierici, O. Crabeck, E. Damm, B.
Else, A. Fransson, F. Fripiat, N.-X. Geilfus, C. Jacques, E. Jones, H. Kaartokallio, M.
Kotovitch, K. Meiners, S. Moreau, D. Nomura, I. Peeken, J.-M. Rintala, N. Steiner, J.-L. Tison,
M. Vancoppenolle, F. Van der Linden, M. Vichi, and P. Wongpan, 2020. Nature Climate
Change, doi: 10.1038/s41558-020-00940-4. The future of Arctic sea-ice biogeochemistry and
ice-associated ecosystems.

Scientific Highlight #3
A review paper resulting from the deliberations of United Nations GESAMP Working Group 38, ‘The
Atmospheric Input of Chemicals to the Ocean’, assessed the current understanding (from observational,
experimental and model studies) of the impact of ocean acidification (OA) on marine sources of key
climate-active trace gases, including dimethyl sulfide (DMS), nitrous oxide (N 2O), ammonia and
halocarbons. The article largely focused on DMS, for which available information is considerably greater
than for other trace gases. OA-sensitive regions such as polar oceans and upwelling systems are
highlighted and the combined effect of multiple climate stressors (ocean warming and deoxygenation)
on trace gas fluxes are discussed. In order to unravel the biological mechanisms responsible for trace
gas production, and to detect adaptation, the article proposes to combine process rate measurements
of trace gases with longer term experiments using both model organisms in the laboratory and natural
planktonic communities in the field. Future ocean observations of trace gases should be routinely
accompanied by measurements of two components of the carbonate system to improve our
understanding of how in situ carbonate chemistry influences trace gas production. These strategies will

3

lead to improvements in current process model capabilities and more reliable predictions of future global
marine trace gas fluxes. (SOLAS Themes 1, 4, 5)

Figure. Figure 4. Summary of our know ledge on multiple stressors and their anticipated direct and indirect
effects on trace gas production. Coloured arrow s represent know n/anticipated trace gas response (red, increase;
blue, decrease; green, no net change), and black arrow s describe the direction of change of the related process.

Citation: F. E. Hopk ins, P. Suntharalingam, M. Gehlen, O. Andrews, S. D. Archer, L. Bopp, E.
Buitenhuis, I. Dadou, R. Duce, N. Goris, T. Jickells, M. Johnson, F. Keng, C. S. Law, K. Lee,
P. S. Liss, M. Lizotte, G. Malin, J. C. Murrell, H. Naik, A. P. Rees, J. Schwinger, P. Williamson.
(2020). Unravelling the impacts of ocean acidification on marine trace gases and the
implications for atmospheric chemistry and climate. Proc. R. Soc. A, 476: 20190769.

Scientific Highlight #4
We have studied the kinetics of dry deposition of gas phase ozone to simulated seawater solutions. The
work was performed in the laboratory without organic components in the seawater in order to evaluate
the role of iodide as the main reactive species for ozone. Ours is the first paper to diagnose that iodide
depletion occurs with exposure to ambient levels of ozone. The importance of this research is that this
reaction dominates the dry deposition rates of ozone to the ocean. Our next steps are to quantify the
release rate of molecular iodine via this chemistry, and then add the components of a phytoplankton
culture to the solution to see how it affects the iodine release.
(SOLAS theme 3).

4

Figure. Uptake of ozone onto an iodide solution, w hich distinguishes betw een the interfacial and bulk reactions
over reactodiffusive depth.

Citation: S.R. Schneider et al. (2020). Reactive Uptake of Ozone to Simulated Seawater: Evidence for
Iodide Depletion, J. Phys. Chem. A, 124(47): 9844–9853.

Scientific Highlight #5
Seasonal biomass burning in tropical regions is a potential source of aerosol iron. To investigate aerosol
iron sources to the adjacent tropical waters of Australia, the fractional solubility of aerosol iron was
determined during the Savannah Fires in the Early Dry Season (SAFIRED) campaign at Gunn Point,
Australia during the dry season in 2014. The source of PM10 aerosol iron was a mixture of mineral
dust, fresh biomass burning aerosol, sea spray and anthropogenic pollution. Fractional Fe solubility and
proxies for biomass burning were unrelated throughout the campaign likely due to the physical
properties of elemental carbon, i.e., fresh elemental carbon aerosols are initially hydrophobic, however
they can disperse in water after aging in the atmosphere. Combustion aerosols are thought to have a
high factional Fe solubility, which can increase during atmospheric transport from the source. Although,
elemental carbon may not be a direct source of soluble iron, it can act indirectly as a surface for aerosols
iron to bind during atmospheric transport and subsequently be released to the ocean upon deposition.
In addition, biomass burning derived aerosols can indirectly impact the fractional solubility of mineral
dust. Fractional Fe solubility was highest during dust events at Gunn Point, and could have been
enhanced by the mixing of biomass burning derived species. Iron in dust may be more solubl e in the
tropics compared to higher latitudes due to the presence higher concentrations of biomass burring
derived reactive organic species in the atmosphere, such as oxalate, and their potential to enhance the
fractional Fe solubility of mineral dust. As the aerosol loading is dominated by biomass burning
emissions over the tropical waters in the dry season, additions of biomass burning derived soluble iron
could have harmful consequences for initiating nitrogen fixating toxic algal blooms. (SOLAS theme 3).

5

Figure: Time series of a) diurnal radon, b) advective radon, and total PM10 trace element concentrations c) Ti, d)
Al, e) Fe, and f) Na during the (SAFIRED) campaign at Gunn Point, Northern Territory, Australia.

Citation: V.H.L. Winton et al. Dry season aerosol iron solubility in tropical northern Australia. In
preparation.
2. Activities/main accomplishments in 2020 (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).
BEPSII (Biogeochemical Exchange Processes at Sea-Ice Interfaces) annual meeting, hosted out of
University of Victoria, August 21-28 (https://sites.google.com/site/bepsiiwg140/news/onlinejoint-bepsiiecvice-meeting-2020). (SOLAS Integrated topic on Polar Oceans)
Measuring Essential Climate Variables in Sea Ice (ECV-Ice) intercomparison experiment for CO2
related parameters and other gases in sea ice, Norwich, UK, Jan–Feb 2020. (SOLAS
Integrated topic on Polar Oceans)
A second Ice Algae Model Intercomparison Project (IAMIP2) was initiated (led by H. Hayashida,
currently in Australia).
A BEPSII paper climate change impacts on sea-ice ecosystems and ecosystem services has been
compiled linking the BEPSII community with experts in higher trophic levels, tourism and
cultural services. The paper has been submitted to BEPSII's new special issue in Elementa.
(SOLAS Themes 1, 2, 4, 5, Integrated studies of high sensitivity systems, Science and
society)
A United Nations - Group of Experts on the Scientific Aspects of Marine Environmental Protection
(UN-GESAMP) review paper focusing on the impacts of ocean acidification on marine
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sources of key climate-active trace gases, including DMS, N2O, ammonia and halocarbons
was published in the Proceedings of the Royal Society A. (SOLAS Themes 1, 4, 5)

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
Top 5 Publications
D. Lannuzel, L. Tedesco, M. van Leeuwe, K. Campbell, H. Flores, B. Delille, L. Miller, J. Stefels, P.
Assmy, J. Bowman, K. Brown, G. Castellani, M. Chierici, O. Crabeck, E. Damm, B. Else, A.
Fransson, F. Fripiat, N.-X. Geilfus, C. Jacques, E. Jones, H. Kaartokallio, M. Kotovitch, K.
Meiners, S. Moreau, D. Nomura, I. Peeken, J.-M. Rintala, N. Steiner, J.-L. Tison, M.
Vancoppenolle, F. Van der Linden, M. Vichi, and P. Wongpan, (2020). The future of Arctic
sea-ice biogeochemistry and ice-associated ecosystems. Nature Climate Change, doi:
10.1038/s41558-020-00940-4. (SOLAS Integrated topic on Polar Oceans)
L. Miller, F. Fripiat, S. Moreau, D. Nomura, J. Stefels, N. Steiner, L. Tedesco, M. Vancoppenolle
(2020). Implications of sea ice management for Arctic biogeochemistry, Eos, 101, doi:
10.1029/2020EO149927. (SOLAS Integrated topics on Polar Oceans and Geoengineering)
T. Burgers, J.-É. Tremblay, B.G.T. Else, and T. Papakyriakou, (2020). Estimates of net community
production from multiple approaches surrounding the spring ice-edge bloom in Baffin Bay,
Elem Sci the Anth, 8, DOI: https://doi.org/10.1525/elementa.013. (SOLAS Themes 1, 2, and
Integrated topic on Polar Oceans)
B. Croft, R.V. Martin, R.H. Moore, L.D. Ziemba, E.C. Crosby, H. Liu, L.M. Russell, G. Saliba, A.
Wisthaler, M. Müller, A. Schiller, M. Gali, R.Y.-W. Chang, E.E. McDuffie, K.R. Bilsback, J.R.
Pierce (2021). Factors controlling marine aerosol size distributions and their climate effects
over the Northwest Atlantic Ocean region, Atmos. Chem. Phys., 21, 1889–1916.
D.W. Capelle, Z.Z.A. Kuzyk, T. Papakyriakou, C. Guéguen, L.A. Miller, and R.W. Macdonald, (2020).
Effect of terrestrial organic matter on ocean acidification and CO2 flux in an Arctic Shelf Sea.
Progress in Oceanography 185: 102319, doi: 10.1016/j.pocean.2020.102319. (SOLAS
Theme 1 and Integrated topic on Polar Oceans)
Other publications
M.M.M. Ahmed, B.G.T. Else, D. Capelle, L.A. Miller, and T. Papakyriakou, (2020). Underestimation of
surface pCO2 and air-sea CO2 fluxes due to freshwater stratification in an Arctic shelf sea,
Hudson Bay. Elem. Sci. Anth. 8(1):084. doi: 10.1525/elementa.084. (SOLAS Themes 1, 2,
and Integrated topic on Polar Oceans)
H. Hayashida, G. Carnat, M. Galí, A. H. Monahan, E. Mortenson, T. Sou, N. S. Steiner, (2020).
Spatiotemporal variability in modeled bottom ice and sea surface dimethylsulfide
concentrations and fluxes in the Arctic during 1979–2015. Global Biogeochemical Cycles, 34,
e2019GB006456. https://doi.org/10.1029/2019GB006456. (SOLAS Themes 2, 4, 5, and
Integrated topic on Polar Oceans)
E. Mortenson, M. Steiner, A. H. Monahan, H. Hayashida, T. Sou, A. Shao, A. (2020). Modeled
impacts of sea ice exchange processes on Arctic Ocean carbon uptake and acidification
(1980–2015). Journal of Geophysical Research: Oceans, 125, e2019JC015782.
https://doi.org/10.1029/2019JC015782. (SOLAS Themes 1, 4, 5 and Integrated topic on Polar
Oceans)
M. Lizotte, M. Levasseur, V. Galindo, M. Gourdal., M. Gosselin, J.-É. Tremblay, M. Blais, J. Charette,
and R. Hussherr. (2020). Phytoplankton and dimethylsulfide dynamics at two contrasting
Arctic ice edges, Biogeosciences, 17, 1557–1581, 2020 https://doi.org/10.5194/bg-17-15572020. (SOLAS Themes 2, 4, 5, and Integrated topic on Polar Oceans)
H.J.S. Fernando, I. Gultepe, C. Dorman, E. Pardyjak, Q. Wang, S.W. Hoch, D. Richter, E. Creegan,
S. Gaberšek, T. Bullock, C. Hocut,R. Chang, D. Alappattu, R. Dimitrova, D. Flagg, A.
Grachev, R. Krishnamurthy, D.K. Singh, I. Lozovatsky, B. Nagare, A. Sharma, S. Wagh, C.
Wainwright, M. Wroblewski, R. Yamaguchi, S. Bardoel, R.S. Coppersmith, N. Chisholm, E.
Gonzalez, N. Gunawardena, O. Hyde, T. Morrison, A. Olsen, A. Perelet, W. Perrie, S. Wang,
B. Wauer, (2020). C-FOG: Life of Coastal Fog, Bulletin of the American Meteorology Society,
https://doi.org/10.1175/BAMS-D-19-0070.1
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C. Chen, M. Zhang, W. Perrie, R.Y.-W. Chang, X. Chen, M. Wheeler (2020). Boundary Layer
Parameterizations to Simulate Fog over Atlantic Canadian Waters, Earth and Space
Science, 73(3): e2019EA000703.
F. E. Hopk ins, P. Suntharalingam, M. Gehlen, O. Andrews, S. D. Archer, L. Bopp, E. Buitenhuis, I.
Dadou, R. Duce, N. Goris, T. Jickells, M. Johnson, F. Keng, C. S. Law, K. Lee, P. S. Liss, M.
Lizotte, G. Malin, J. C. Murrell, H. Naik , A. P. Rees, J. Schwinger, P. Williamson. (2020).
Unravelling the impacts of ocean acidification on marine trace gases and the implications for
atmospheric chemistry and climate. Proc. R. Soc. A, 476: 20190769.

4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
YES. In addressing impacts on sea-ice ecosystems and links to forage species we closely collaborate
with the Hunters and Trappers Committees and community members in the Inuvialuit Settlement
Region (ISR, Northwest Territories, Canada). This year a social scientist was added and a series of
traditional knowledge interviews is being linked to changes in forage fish.

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
Summer 2021 – Atmospheric chemistry study in Iqaluit COVID restrictions permitting (R. Wang –
Dalhousie University, Halifax Canada).
Summer / Fall 2021 – ArcticNet 2021 cruise on the CCGS Amundsen, July-October, Baffin Bay,
Canadian Arctic Archipelago, Beaufort Sea, COVID restrictions permitting (T. Papakyriakou
and team)
Summer / Fall 2021 TrEx – Tracer Experiment organized by MEOPAR in the St. Lawrence (R.
Wang - Dalhousie University, Halifax Canada).
Fall 2021 – Dark Edge project onboard the CCGS Amundsen, October-November, Baffin Bay,
Canadian Arctic Archipelago, COVID restrictions permitting (M. Lizotte, M. Babin and team)
Summer 2022 – Fog and turbulence interactions in the marine atmosphere (FATIMA) led by HJ
Fernando (University Notre Dame) in the Northwest Atlantic, including planned site at Sable
Island for aerosol and meteorology measurements.
2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
The Measuring Essential Climate Variables in Sea Ice (ECV-Ice) intercalibration experiment &
BEPSII winter school in Cambridge Bay was postponed to 2022. (SOLAS Integrated topic
on Polar Oceans).
The annual BEPSII meeting will be held online again in August 2021.
3. Funded national and international projects/activities underway.
Climate Relevant interactions and feedbacks: the key role of sea ice and Snow in the polar and
global climate system (CRiceS). A European Union Horizon 2020 Framework Programme
(J. Thomas, R. Makkonen, leads) with funded Canadian participation by B. Else, N. Steiner,
and L. Miller. International collaborative project to integrate observational insights into
climate and Earth system models. (SOLAS Themes 4, 5, and Integrated topic on Polar
Oceans.)
Quantifying and Predicting Canada's Marine Carbon Sink, 2020-2022. Lead: R. Hamme. NSERC
Advancing Climate Change Science in Canada Program. (SOLAS Theme 1.)
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A co-operative, multi-platform effort to observe marine biogeochemical processes and address
Arctic community research priorities, 2019-2022. Lead: B. Else. ArcticNET. (SOLAS
Integrated topics on Polar Oceans and Science & Society.)

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
Feb 2023/Jan 2024 – Pacific Stratocumulus Precipitation and Seasons in San Diego to study
marine stratocumulus clouds, equipment funded by US Department of Energy, support from
Canadian sources TBD (R. Wang - Dalhousie University, Halifax Canada)
Summer 2023 – FATIMA part 2 in the Yellow Sea (R. Wang - Dalhousie University, Halifax
Canada)

5. Engagements with other international projects, organisations, programmes, etc.
L. Miller (Department of Fisheries Oceans Canada, Sidney) has been appointed to the Future Earth
reform Implementation Team, which is responsible for restructuring Future Earth into a
community-driven sustainability science organization.

Comments
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Report for the year 2020 and future activities

SOLAS China
compiled by: Huiwang Gao, Xianghui Guo, Chao Zhang, Yan Yang
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, network ing, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are most
interested in results of international collaborations. (If you wish to include more than one highlight,
feel free to do so).
Title: High-frequency time-series autonomous observations of sea surface pCO2 and pH

Large uncertainties associated with estimations of coastal air-sea CO2 fluxes, which often possess
highly dynamic ranges, are largely due to the poor spatial, and especially the temporal, coverage of
field observations. Carbon dioxide partial pressure (pCO2) in surface water was continuously
measured every three hours from July 2012 to June 2013 using an autonomous pCO2 system
(MAPCO2) deployed on a moored buoy on the East China Sea shelf (31°N, 124.5°E). Sea surface
pCO2 and pH had the largest variations in summer, ranging from 215 to 470 µatm, and 7.941 to
8.263 (averagely 8.084±0.080), respectively. They varied little in winter, ranging from 328 to 395
µatm, and 8.003 to 8.074 (averagely 8.052±0.010), respectively. The seasonal average sea surface
pCO2 was respectively 335±70, 422±43, 362±11 and 311±59 µatm in summer, autumn, winter and
spring, and was overall undersaturated with respect to atmosphere on a yearly basis. Although the
average pCO2 in summer was below the atmospheric level, the net CO 2 flux has suggested a CO2
source status due to the influence of typhoons. The time-series observation thus demonstrated the
significant, even dominant impact of episodic typhoon events on surface ocean CO 2 chemistry and
air-sea CO2 gas exchange, which would be impossible to capture by shipboard observation. The
high wind stress and curl associated with the northward movement of typhoon induced complex sea
surface water movement, vertical mixing, and subsequent biological drawdown, which differed in preonset and post-typhoon stages. Based on our estimates, the degassing fluxes during typhoon
reached as high as 82 and 242 mmol m -2 CO2 in summer and autumn, respectively, accounting for
twice as large as the summer CO2 sink during non-typhoon period, and 28% of the total CO2 source
in autumn.

Figure: Dynamics of w ind and surface ocean during three stages of typhoon at the buoy site. Circled cross
denotes the direction (into the page) of typhoon pathw ay. Green shapes represent phytoplankton and Chl-a,
grey circles represent biological-sequestered organic carbon ( Corg ). Stage I: east w ind prevails and dr ives the
westw ard movement of offshore surface w ater; Stage II: strong w ind promotes vertical mixing and hence CO 2
outgassing; Stage III: w est w ind prevails and drives the eastw ard movement of CRP, meanw hile, the
reinvigoration of primary production draw dow ns CO2 from the atmosphere.

Citation: Yingxu Wu, Minhan Dai, Xianghui Guo, Jinshun Chen, Yi Xu, Xu Dong, Junwei Dai and
Zhirong Zhang, 2020. High-frequency time-series autonomous observations of sea surface pCO2
and pH. Limnology and Oceanography. doi: 10.1002/lno.11625.
Title: Methane production in oxic seawater of the western North Pacific and its marginal seas
Methane (CH4) is an important greenhouse gas in addition to carbon dioxide. The oceans are natural
sources of atmospheric CH4, but the origin of excess CH4 at the surface remains enigmatic. A series
of laboratory and field incubation experiments were conducted in the western North Pacific (WNP)
and its marginal seas (i.e. Yellow Sea and South China Sea) to identify the contribution of
methylphosphonate (MPn) degradation to the CH4 supersaturation in the upper water column of the
oceans and the microbes associated with MPn-driven CH4 production. In the coastal seawaters of
the Yellow Sea, CH4 was observed to accumulate after MPn enrichment with high MPn-to-CH4conversion efficiency (~60%). Dissolved inorganic phosphorus (Pi) did not effectively restrict the
microbial utilization of MPn in the eutrophic coastal waters. The results of 16S rRNA gene
sequencing showed that the Vibrio species were the dominant bacteria in the MPn-amended
treatments, with the relative abundance of 73% at 24-h and 57% at 48-h as compared to less than
0.04% in the initial bulk seawaters. Moreover, several Vibrio isolates isolated from the coastal waters

were found to produce CH4 while growing in culture using MPn as the sole phosphorus (P) source,
thus indicating that Vibrio spp. are capable of cleaving MPn for P acquisition and might be the major
contributors to the MPn-dependent CH4 production. In the oligotrophic areas, such as the South
China Sea and WNP, CH4 production from MPn metabolism was also observed in the surface
seawaters. In contrast to coastal waters, this pathway in the oligotrophic areas was regulated by Pi
availability. This work confirms that aerobic CH4 formation from MPn degradation can occur in both
the eutrophic coastal waters and the oligotrophic oceans driven by the MPn-utilizing microorganism
(especially heterotrophic bacteria), which could have a significant impact on our understanding of the
CH4 and P cycle in the global oceans.

Figure: CH4 production and microbial assemblage in coastal w aters amended w ith MPn. (a) CH 4 production
over time; (b) oxygen ( DO) consumption over time; (c) cell densities; and (d) changes in microbial composition.
Abundance ( mean of triplicates) expressed as the percentage of reads assigned to each taxon div ided by the
total reads in each database (combined results of the extraction from 3-μm and 0.22- μm membranes).
Taxonomic classification is show n at the order level. Taxonomic groups that represent < 1% of the total
assigned reads have been included in “others”.

Citation: Wangwang Ye, Xiaolei Wang, Xiaohua Zhang, and Gui-Ling Zhang*, 2020. Methane
production in oxic seawater of the western North Pacific and its marginal seas. Limnology and
Oceanography. 65(10): 2352–2365. doi: 10.1002/lno.11457.
Title: High production of soluble Iron promoted by perosol acidification in fog
The current poor understanding of soluble iron (Fe) yield in atmospheric aerosols leaves two
observational facts having not yet been correctly simulated in numerical models: the high Fe
solubility in aerosols with low Fe content and, hence, the wide range of observed Fe solubility. Our
observation at Qingdao, a coastal city of China, revealed that soluble Fe was produced along with
aerosol acidification much more efficiently in fog than under other weather conditions. The median
Fe solubility in fog aerosols, 5.81%, was 3.3 times of that in haze aerosols, 5.2 times of that in clear
days, and 21.5 times of that in dust aerosols. Involving fog processing in models may reduce the
discrepancy in the atmospheric flux of soluble Fe to the ocean between numerical simulations and
field observations.

Figure: Min‐max nor malized scatterplots of observations versus simulations for (a) Fe solubility (r = 0.19, p =
0.08), (b) Acids/Total Fe (r = 0.66, p < 0.01), and (c) RH (r = 0.92, p < 0.01). The solid line in each panel show s
the 1:1 ratios, and the tw o dotted lines represent ±20% deviation betw een the observed and simulated values.

Citation: Jinhui Shi*, Yang Guan, Akinori Ito, Huiwang Gao, Xiaohong Yao, Alex R. Baker, and
Daizhou Zhang*, 2020. High production of soluble iron promoted by aerosol acidification in fog.
Geophysical Research Letters. 47: e2019GL086124. doi: 10.1029/2019GL086124.
2. Activities/main accomplishments in 2020 (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).


Cruises and field experiments
1) Time-Series

Tim e

Location

Param eters investigated

6 Jul. – 16 Aug. and
10 Oct. – 4 Nov.,
2020

Hua’niao Island
(122.67° E,
30.86° N) in
coastal East
China Sea

Parameters investigated include aerosol chemical
compositions, aerosol optical properties, trace
gases, airborne microorganisms

Dongshan Bay

Parameters related to the air-sea CO2 fluxes and
carbonate system w ere collected

16-31 May, 2020

Theme

3-5

1

2) Cruises
ID

Tim e

Location

Activities

Apr., 2020

East China
Sea and
Yellow Sea

Parameters investigated include Dissolved
CH4, N2O, pCO2

1, 3

May, 2020

Western North
Pacific

Parameters investigated include Dissolved
CH4, N2O, pCO2

1, 3

May-Jun., 2020

Bohai Sea and
Yellow Sea

Parameters investigated include chemical
compositions of aerosols, alkaline
phosphatase activities and marine
phytoplankton

3-5

1

Them e

2

3

4
Jul.-Aug., 2020

Bohai Sea and
Yellow Sea

Parameters investigated include chemical
compositions of aerosols, alkaline
phosphatase activities and marine
phytoplankton

North w estern
Pacific

Seaw ater, particles, and aerosol samples
were collected in this cruise for the
deter mination of trace elements and
isotopes ( TEIs) w ith multi-disciplinary, multiplatfor m and multi-equipment observation
and sampling technology. Tw o cruises w ere
supported by a “Ocean Desert” Major
Pr oject led by Dr. Minhan Dai sponsored by
the National Natural Science Foundation of
China ( No. 41890800) and also endorsed as
GEOTRA CES Process Study w ith a code of
GPpr15.

5
Jul.-Aug., 2020

6
Dec.,2020-Feb.,
2021



3-5

1&2&3&
Environmental
impacts of
geoengineering

Selected Proj ects

-

National Key Research and Development Program of China: Biogeochemical Processes and
Climate Effect of Marine Biogenic Trace Gases in the East Marginal Seas of China (2016-2021).
Leading PI: Guipeng Yang at Ocean University of China. (Theme 1)

-

National Key Research and Development Program of China: The Migration and Transformation
of Marine Biogenic Active Gases in the Atmosphere and Their Climate Effects (2016-2021),
Leading PI: Ying Chen at Fudan University. (Theme 3 & 4)

-

National Key Research and Development Program of China: Vertical Observation of Aerosol
Particles and their Characteristics at Single Particle Level within Marine Boundary Layer at
Coastal Areas (2018-2021), leading PI: Bingbing Wang at Xiamen University. (Theme 4)

-

NSFC Innovative Research Group: Nitrogen Cycle under Global Change (2018-2023), Leading
PI: Shuh-Ji Kao at Xiamen University. (Theme 1)

-

NSFC Key Project: Source and Sink of Volatile Halogenated Organic Compounds in the East
China Sea and the Yellow Sea and Their Influences on the Environment (2019-2023), PI:
Guipeng Yang at Ocean University of China. (Theme 1)

-

NSFC Major Project: CARBON Fixation and Export in the Oligotrophic Ocean (Carbon-FE)
(2019-2023), Leading PI: Minhan Dai at Xiamen University. (Theme 1 & 2 & 3 & Environmental
impacts of geoengineering)

-

NSFC-Shandong Joint Fund Project: Impacts of Atmospheric Deposition on Water Quality and
Ecosystem in the Coastal Waters of Shandong Province (2020-2023), Leading PI: Huiwang Gao
at Ocean University of China. (Theme 3)

-

NSFC General Project: Variation of Abundance and Community Structure of Airborne
Microorganisms and Affecting Mechanism over the East China Sea (2018-2022), Leading PI:
Ying Chen at Fudan University. (Theme 3 & 4)

-

NSFC General Project: Effects of Multiphase Reactions for Atmospheric Organic Acid on
Deposition Ice Nucleation Efficiency of Particles (2018-2021), leading PI: Bingbing Wang at
Xiamen University. (Theme 3)

-

NSFC General Project: Characteristics of Atmospheric Deposition Dominated by Haze Weather
and Its Effect on Phytoplankton Growth in the Bohai and Yellow Sea (2019-2022), Leading PI:
Huiwang Gao at Ocean University of China. (Theme 3)

-

NSFC General Project: Study on the Source, Distribution, Transformation and Removal of COS
and CS2 in the Continental Shelf Seas of Eastern China (2020-2024), PI: Guipeng Yang from
Ocean University of China. (Theme 1)
NSFC General Project: Influences of Hydrodynamics on the Spatial Distribution and Long-term
Variations of Persistent Halogenated Hydrocarbons in the Bohai, Yellow, and East China Seas
(2020-2023), Leading PI: Xinyu Guo at Ocean University of China. (Theme 1)

-

-

NSFC Youth Project: Utilizing Ultrahigh Resolution Mass Spectrometry and Molecular Markers

to Characterize the Molecular Composition and Fate of Atmospheric Dissolved Organic Carbon
in the South China Sea (2018-2020), Leading PI: Hongyan Bao at Xiamen University. (Theme
3)

-

NSFC Youth Project: Impact of Atmospheric Deposition on the Utilization of Dissolved Organic
Phosphorus by Phytoplankton in the Yellow Sea (2020-2022), Leading PI: Chao Zhang at
Ocean University of China. (Theme 3)



Infrastructure

-

New deep-sea research vessel (Dong-Fang-Hong 3, delivered to Ocean University of China in
2019) with the capacity of SOLAS researches has carried out scientific expeditions in the
western Pacific ocean in 2020.

-

Xiamen University launched Dongshan Swire Marine Station (D-SMART) which locates in
Dongshan Island, 140 km from Xiamen in 2017. D-SMART continued to improve its
infrastructure in 2020. The seawater system has witnessed key progress, the behavior
laboratory has been launched, and the atmospheric observation equipment has been deployed,
to incrementally build up the land-ocean, ocean-atmosphere multi-interface observation
systems.


International interactions and collaborations

1) Conference presentations

-

Minhan Dai, Upper Ocean Biogeochemistry in the Oligotrophic Ocean, CAS-EurASc Frontier
Forum on Marine Sciences and Technologies, 20-21 Oct., 2020, Shanghai, China (Keynote
speech)

-

Ying Chen, Linking methanesulfonic acid in marine aerosols to sea surface phytoplankton
biomass, The 26th Conference on Atmospheric Environmental Science and Technology of
China, Session 8 – Marine aerosol, 8 Dec. 2020, Beijing, China (Oral talk)

-

Yang Gao, Elucidating the role of climate and emission in modulating the atmospheric nitrogen
deposition over the North Pacific Ocean, PICES-2020 Annual meeting, 26 – 30 Oct. 2020 (Live
oral)

-

Qing Wang, Impact of atmospheric deposition on phytoplankton community structure in the
Yellow Sea, PICES-2020 Annual meeting, 26 – 30 Oct. 2020 (Live oral)

-

Shengqian Zhou, Ying Chen, Shan Huang, Guipeng Yang, Honghai Zhang, Adina Paytan,
Hartmut Herrmann, Alfred Wiedensohler, Laurent Poulain, Haowen Li, Fanghui Wang, Yucheng
Zhu, Tianjiao Yang, On the relationship between aerosol methanesulfonate and surface
phytoplankton biomass in the mid-latitude oceans of the Northern Hemisphere, PICES-2020
Annual meeting, 26 – 30 Oct. 2020 (E-poster)

-

Haowen Li, Ying Chen, Shengqian Zhou, Fanghui Wang, Tianjiao Yang, Yucheng Zhu, Qingwei
Ma, Change of dominant phytoplankton groups in the eutrophic coastal sea due to atmospheric
deposition, PICES-2020 Annual meeting, 26 – 30 Oct. 2020 (E-poster)
2) Conference & meetings organized

-

The 5th Xiamen Symposium on Marine Environmental Sciences (XMAS-V) was held online and
onsite in Xiamen from Jan. 11 to 14, 2021. XMAS-V focused on how Multidisciplinary Sciences
Can Serve a Sustainable and Healthy Ocean. The symposium consisted of different,
interconnected sessions covering physical oceanography, marine biogeochemistry, biological
oceanography, and marine ecotoxicology along with workshops for emerging topics in marine
environmental sciences such as how to achieve the goals outlined in the United Nations Decade
of Ocean Science for Sustainable Development (2021-2030). A Special Forum on the Decade
was held in hybrid mode as part of XMAS-V. The Forum was organized to promote the Decade
through insightful talks and in-depth discussions with international and regional representatives
who have been actively involved in the planning of the Decade.

-

Huiwang Gao and Guiling Zhang along with other three scholars from different countries
convened the topic session “Atmospheric nutrient deposition and microbial community

responses, and predictions for the future in the North Pacific Ocean” in PICES-2020 Annual
meeting 2020.
3) Contributi on to international initiativ es

-

Minhan Dai was elected Co-Chair to the Surface Ocean Lower Atmosphere Study (SOLAS).

-

The SOLAS Nodal Project Office based at State Key Lab of Marine Environmental science,
Xiamen University was elevated into a full International Project Office (IPO) in January 2021.

-

Minhan Dai as one of the major authors participate in drafting the white paper of Integrated
Ocean Carbon Research (IOC-R) “A vision of Coordinated Ocean Carbon Research and
Observations for the Next Decade”. IOC-R is a formal IOC working group that was formed in
2018 in response to the UN Decade of Ocean Science for Sustainable Development 2021-2030,
“the Decade”. The IOC-R focusses the ocean carbon cycle component of the Implementation
Plan by addressing key issues in ocean carbon research through a combined strategy of
research and observational goals.

-

Minhan Dai is engaged in REgional Carbon Cycle Assessment and Processes-2 (RECCAP2)
which is an activity of the Global Carbon Project with a number of partners. The objectives of
RECCAP2 are: 1) to quantify anthropogenic greenhouse gas emissions, 2) to develop robust
observation-based estimates of changes in carbon storage and greenhouse gas emissions and
sinks by the oceans and terrestrial ecosystems, distinguishing whenever possible anthropogenic
vs. natural fluxes and their driving processes, 3) to gain science-based evidence of the
response of marine and terrestrial regional GHG (CO 2, CH4, N2O) budgets to climate change
and direct anthropogenic drivers. To address these objectives, RECCAP2 will design and
perform a set of global syntheses and regional GHG budgets of all lands and oceans, and
explore mechanisms by which to deliver regular updates of these regional assessments based
on scientific evidence, considering uncertainties, understanding of drivers, and retrospective
analysis of recent trends. RECCAP2 is expected to accomplish most of the work over 20192020 with publication of all papers by 2021.

-

Minhan Dai is a member of the Expert Group of the High Level Panel for a Sustainable Ocean
Economy (HLP). HLP is a unique initiative of 14 serving heads of government committed to
catalysing bold, pragmatic solutions for ocean health and wealth that support the UN
Sustainable Development Goals and build a better future for people and the planet. The HLP
has commissioned a series of ‘Blue Papers’ to explore pressing challenges at the nexus of the
ocean and the economy. Lead by Jan-Gunnar Winther and Minhan Dai, Blue Paper #14 on
Integrated Ocean Management was published in 2020. This paper demonstrates that delivering
much needed long-term ocean health and wealth can be achieved using integrated ocean
management. A perspective article associated with the Blue Paper was published in Nature
Ecology & Evolution in August.

-

Minhan Dai is the co-chair of Organizing Committee of OceanObs'29 which will be organized in
Qindao, China. The OceanObs conferences are held once every 10 years for the scientific,
technical, and operational communities involved in the planning, implementation, and use of
ocean observing systems.

-

Xianghui Guo, Member, Session of Carbon and Climate (S-CC), North Pacific Marine Science
Organization (PICES)
4) International collaborations

-

Ocean University of China and University of East Anglia have established a sustained and
stable relations of collaborations, covering the exchange of undergraduate and graduate
students, and hold a seminar concerning to marine environmental science each year.

-

Institute of Atmospheric Sciences (Fudan University) made collaborations with Leibniz Institute
for Tropospheric Research in Germany and integrated their atmospheric methanesulfonate
measurements over the Atlantic Ocean into the analysis towards the linkage between
atmospheric methanesulfonate and sea surface phytoplankton.


-

Human dimensions (outreach, capacity building, public engagement etc.)

“Surf the Seas”-Ocean Science Day was held online by Xiamen University on 22 Nov. 2020.
“Surf the Seas”- Livestream broadcast brought 9,500 viewers into the labs and more far flung
locations, giving them an intimate look into the world of ocean science and what research

actually looks like. Fourteen labs and research groups worked to develop their content and
make sure it was engaging, providing viewers with a unique point of view on ocean science and
environmental change, one they perhaps have not had before.

-

Launched on 1 Nov., 2019, the 70.8 Media Lab was jointly established by the Xiamen University
Faculty of Earth Science and Technology and Sina Xiamen. The 70.8 Media Lab take the
responsibility and mission of science communication, continuously disseminating marine
scientific knowledge to society and the public through various means, and promoting public
awareness on the ocean.

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
1. Qian Li, Xianghui Guo*, Weidong Zhai, Yi Xu, and Minhan Dai, 2020. Partial pressure of CO 2 and
air-sea CO2 fluxes in the South China Sea: Synthesis of an 18-year dataset. Progress in
Oceanography. 182: 102272. doi: 10.1016/j.pocean.2020.102272.
2. Tianjiao Yang, Ying Chen*, Shengqian Zhou, Haowen Li, Fanghui Wang, and Yucheng Zhu,
2020. Solubilities and deposition fluxes of atmospheric Fe and Cu over the Northwest Pacific and
its marginal seas. Atmospheric Environment. 239. doi: 10.1016/j.atmosenv.2020.117763.
3. Jianlong Li, Sohiko Kameyama*, and Guipeng Yang*, 2020. In-situ measurement of trace
isoprene and dimethyl sulfide in seawater and oceanic atmosphere based on room temperature
adsorption-thermal desorption. Marine Chemistry. 222: 103787. doi:
10.1016/j.marchem.2020.103787.
4. Chao Zhang, Jingyi He, Xiaohong Yao, Yingchun Mu, Xinyu Guo, Xiaokun Ding, Yang Yu, Jinhui
Shi, and Huiwang Gao*, 2020. Dynamics of phytoplankton and nutrient uptake following dust
additions in the Northwest Pacific. Science of the Total Environment. 739: 139999. doi:
10.1016/j.scitotenv.2020.139999.
5. Tianfeng Guo, Zhigang Guo, Juntao Wang, Jialiang Feng*, Huiwang Gao, and Xiaohong Yao*,
2020. Tracer-based investigation of organic aerosols in marine atmospheres from marginal seas
of China to the northwest Pacific Ocean. Atmospheric Chemistry and Physics. 20(8): 5055-5070.
doi: 10.5194/acp-20-5055-2020.

4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
Lead by Xiamen University, proposal “Coastal Zones Under Intensifying Human Activities and
Changing Climate: A Regional Programme Integrating Science, Management and Society to Support
Ocean Sustainability (Coastal-SOS)” was submitted for UN Decade endorsement in Jan. 2021. This
proposal partners cross-sectorial stakeholders, including leading academic institutions, industrial
enterprises, foundations, and nongovernmental /intergovernmental organizations (NGO/IGOs) nonprofit and non-governmental organizations from Eastern Asian countries, to enable the advancement
of scientific understanding of critical coastal ocean health issues. The aim is to transform this
scientific knowledge to provide solutions, including improved and integrated management strategies,
and to empower industry towards adopting best practices in ocean usage.

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
- There will be a regular spring cruise to the Northwest Pacific conducted by R/V Dong-FangHong 3 in the next few years, which is closely related to themes 3-5 of SOLAS.
- NSFC Shiptime Sharing Project including four seasons will be carried out in China coastal
seas, which covers five themes of SOLAS.
- Spring 2021 cruise of “Biogeochemical processes and climate effects of biogenic active gases
in the eastern continental shelf of China”, supported by the National Key Research and
Development Program.
- Cruises for the investigation of seasonal variations of DMS, CO, volatile halocarbons, and nonmethane hydrocarbons in the Changjiang River Estuary.
2. Events like conferences, workshops, meetings, summer schools, capacity building etc.

(incl. all information possible).
- International Scoping Workshop towards Integrated Research and Sustainability of the Coastal
Ocean (Coastal-SOS) will be held in 2022. This workshop will gather an interdisciplinary
community of scientists from geoscience, social economy, policy management , environmental
ecology, model simulation, and other related fields for in-depth discussion on bold questions
and solutions related to the coastal ocean. It will also promote opportunities where
international collaboration can provide unique advantages of scope, scale, expertise, and
facilities that enable advancement of scientific understanding of key coastal ocean issues
towards sustainability.

-

C1 biogeochemistry workshop will be held at Ocean University of China, August 2021,
Qingdao.

-

The 18th virtual Asia Oceania Geosciences Society (AOGS) annual meeting will be held on line
in 01-08 August 2021.

3. Funded national and international projects/activities underway.
- National Key Research and Development Program of China: Biogeochemical Processes and
Climate Effect of Marine Biogenic Trace Gases in the East Marginal Seas of China (20162021). Leading PI: Guipeng Yang at Ocean University of China.

-

National Key Research and Development Program of China: The Migration and
Transformation of Marine Biogenic Active Gases in the Atmosphere and Their Climate Effects
(2016-2021), Leading PI: Ying Chen at Fudan University.

-

National Key Research and Development Program of China: Vertical Observation of Aerosol
Particles and their Characteristics at Single Particle Level within Marine Boundary Layer at
Coastal Areas (2018-2021), leading PI: Bingbing Wang at Xiamen University.

-

NSFC Major Project: CARBON Fixation and Export in the Oligotrophic Ocean (Carbon-FE)
(2019-2023), Leading PI: Minhan Dai at Xiamen University. (Theme 1 & 2 & 3 & Environmental
impacts of geoengineering)

-

NSFC Key Project: Source and Flux of N2O in the Euphotic Zone of the Northwestern Pacific
(2021-2024), Leading PI: Shuh-Ji Kao at Xiamen University.

-

NSFC Key Project: Source and Sink of Volatile Halogenated Organic Compounds in the East
China Sea and the Yellow Sea and their Influences on the Environment (2019-2023), PI:
Guipeng Yang at Ocean University of China.

-

NSFC Innovative Research Group: Nitrogen Cycle under Global Change (2018-2023),
Leading PI: Shuh-Ji Kao at Xiamen University.

-

NSFC-Shandong Joint Fund Project: Impacts of atmospheric deposition on water quality and
ecosystem in the coastal waters of Shandong Province (2020-2023), Leading PI: Huiwang
Gao at Ocean University of China.

-

NSFC General Project: Physicochemical Characterization and Depositional Ice Nucleation
Efficiency of Atmospheric Particles over South China Sea (2021-2024), leading PI: Bingbing
Wang at Xiamen University.

-

NSFC General Project: Variation of Abundance and Community Structure of Airborne
Microorganisms and Affecting Mechanism over the East China Sea (2018-2022), Leading PI:
Ying Chen at Fudan University.

-

NSFC General Project: Effects of Multiphase Reactions for Atmospheric Organic Acid on
Deposition Ice Nucleation Efficiency of Particles (2018-2021), leading PI: Bingbing Wang at
Xiamen University.

-

NSFC General Project: Characteristics of Atmospheric Deposition Dominated by Haze
Weather and its Effect on Phytoplankton Growth in the Bohai and Yellow Sea (2019-2022),
Leading PI: Huiwang Gao at Ocean University of China.

-

NSFC General Project: Study on the Source, Distribution, Transformation and Removal of
COS and CS2 in the Continental Shelf Seas of Eastern China (2020-2024), PI: Guipeng Yang
from Ocean University of China.
NSFC General Project: Influences of Hydrodynamics on the Spatial Distribution and Long-term

-

Variations of Persistent Halogenated Hydrocarbons in the Bohai, Yellow, and East China Seas
(2020-2023), Leading PI: Xinyu Guo at Ocean University of China.
4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
- Led by Xiamen University, proposal “Coastal Zones Under Intensifying Human Activities and
Changing Climate: A Regional Programme Integrating Science, Management and Society to
Support Ocean Sustainability (Coastal-SOS)” was submitted for UN Decade endorsement in
Jan. 2021. This proposal partners cross-sectorial stakeholders, including leading academic
institutions, industrial enterprises, foundations, and nongovernmental /intergovernmental
organizations (NGO/IGOs) non-profit and non-governmental organizations from Eastern Asian
countries, to enable the advancement of scientific understanding of critical coastal ocean
health issues. The aim is to transform this scientific knowledge to provide solutions, including
improved and integrated management strategies, and to empower industry towards adopting
best practices in ocean usage.

-

The proposal of integrated research on sustainability of the coastal ocean is to be submitted to
NSFC for Major Project in Sep./Oct. 2022. The prospective proposal aims to address how
land-sea-ocean-atmosphere/ecosystem-resource-environment-social economic system is
coupled in the coastal ocean under dual stresses of climate change and human activities.

5. Engagements with other international projects, organisations, programmes, etc.
- Minhan Dai as one of the major authors participate in drafting the white paper of Integrated
Ocean Carbon Research (IOC-R) “A vision of Coordinated Ocean Carbon Research and
Observations for the Next Decade”. IOC-R is a formal IOC working group that was formed in
2018 in response to the UN Decade of Ocean Science for Sustainable Development 20212030, “the Decade”. The IOC-R focusses the ocean carbon cycle component of the
Implementation Plan by addressing key issues in ocean carbon research through a combined
strategy of research and observational goals.

-

Huiwang Gao is the chair of Sino British Joint Research Centre, which aims to develop the
collaboration between Ocean University of China and University of East Anglia.

-

Minhan Dai is the co-chair of Organizing Committee of OceanObs'29 which will be organized
in Qindao, China. The OceanObs conferences are held once every 10 years for the scientific,
technical, and operational communities involved in the planning, implementation, and use of
ocean observing systems.

-

Xianghui Guo is a member of Session of Carbon and Climate (S-CC), North Pacific Marine
Science Organization (PICES)

-

Gui-Peng Yang is a full member of International SCOR Sea Surface Microlayer Working
Group.

-

Minhan Dai is engaged in REgional Carbon Cycle Assessment and Processes-2 (RECCAP2)
which is an activity of the Global Carbon Project with a number of partners. The objectives of
RECCAP2 are: 1) to quantify anthropogenic greenhouse gas emissions, 2) to develop robust
observation-based estimates of changes in carbon storage and greenhouse gas emissions
and sinks by the oceans and terrestrial ecosystems, distinguishing whenever possible
anthropogenic vs. natural fluxes and their driving processes, 3) to gain science-based
evidence of the response of marine and terrestrial regional GHG (CO 2, CH4, N2O) budgets to
climate change and direct anthropogenic drivers. To address these objectives, RECCAP2 will
design and perform a set of global syntheses and regional GHG budgets of all lands and
oceans, and explore mechanisms by which to deliver regular updates of these regional
assessments based on scientific evidence, considering uncertainties, understanding of drivers,
and retrospective analysis of recent trends. RECCAP2 is expected to ac complish most of the
work over 2019-2020 with publication of all papers by 2021.

Comments

Report for the year 2020 and future activities

SOLAS Taiwan
compiled by: Chon-Lin Lee and Hon-Kit Lui

First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Particulate matter (PM) from atmosphere has aroused wide concern, especially for the size between 1
μm (PM1) and 10 μm (PM10). This is because PM could have various adverse effects on human
health and on the climate. PM concentration has increased and becomes a very serious air pollution
problem in past decades for many cities. Understanding the source to sink of the PM is critical to
understand the impacts of PM on the terrestrial and ocean ecosystems, as well as on the global
climate. Previous studies show that fossil fuel combustion is one of the major sources releasing PM
into the atmosphere. Oceans are a major sink of the atmospheric PM which enters the surface oceans
as the suspended particles. Yet, the removal mechanisms in the oceans are still poorly understood.
Noting, the presence of PM1 in marine biota has never been reported since this study.
Sea anemones are opportunistic suspension feeders which are expected to incorporate and
accumulate PM1 in their bodies. Used anemones as an example, this study show for the first time that
the PM released from fossil fuel burning accumulates in marine biota. This study shows that PM1 was
detected in 21 of the 22 sea anemones collected from Taiwan and Southeast China, with a depth of
intertidal zone to 1000m. Most of the PM1 were detected in endodermal layers. It was estimated that
8-24% of the PM1 in the sea anemones came from the fossil fuel burning, and the bioaccumulation
factor was between 5 and 7 orders of magnitude. Of note is that, PM1 was detected in sea anemone
eggs and in brooding and released juveniles, indicating that PM could be transferred to the offspring.
Such result suggests that PM1 accumulation in marine biota is a long-lasting issue once it occurs.

Figure: Particulate matter (PM) in sea anemone bodies. (A) Anthopleura sp. From Kuishantao Islet
collected in June 2018. (B) PM in a tentacle. (D) D. lineata from Taichung Harbor collected in July
2018. (D) PM in a tentacle.

Citation: L.L Liu, C.Y. Hsieh, M.Y. Kuo, C. Chen, Y.H. Shau, H.K. Lui, C.S. Yuan, and C.T.A. Chen.
2020. Evidence for fossil fuel PM1 accumulation in marine biota, Environmental Science and
Technology, 54, 4068-4078.
2. Activities/main accomplishments in 2020 (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).
Three one-year-based proposals related to SOLAS in Taiwan have been funded by the Ministry of
Science and Technology (MOST) of Taiwan. The funded projects are as follows (2020/8/1-2021/7/31):
1. Impact of sea spray aerosol on enhancing PM2.5 formation in a coastal City
2. Characterization of the chemical composition, physico-chemical properties and anthropogenic effects
of sea spray aerosols and air-sea microlayer using aerosol spectroscopy and mass spectrometric
approaches.
3. Public Promotion of Key Sustainability Competencies through Education for Sustainable
Development in the Contexts of Human, Ocean, Land, and Air.

Led by the Taiwan representative and the Aerosol Science Research Center at the National Sun Yatsen University, an integrated three-year proposal “From aerosols towards understanding of the
influences of a harbor-industry city on the air quality, climate changes, environmental ecosystem and
their social impacts” was submitted to the Ministry of Science and Technology (MOST) of Taiwan at the

end of 2020. The integrated 3-year proposal covers wide ranges of research interests, such as
atmospheric chemistry, marine chemistry, marine ecosystem, management, education…etc.

The titles of the 10 subprojects are as follows:
1. Impact of sea spray aerosol on enhancing PM2.5 formation in a coastal City
2. Characterizing the chemical composition,physico-chemical properties and anthropogenic effects of
sea spray aerosols and air-sea microlayer via novel aerosol spectroscopy and mass spectrometric
approaches
3. Public promotion of key sustainability competencies through education for sustainable development
in the contexts of human, ocean, land, and air.
4. NSYSU multi-channel aerosol LIDAR for observing spatial distributions of aerosols and exhaust
emissions from ships near coastal areas and Kaohsiung harbor.
5. Impact of the sea-air interface on the mass transport, equilibrium partition, and health-risk potential
of contaminants in a coastal area of southern Taiwan
6. Using different metal composite graphene quantum dots to upgrade marine oil for pollution emission
reduction research
7. Contribution of oceanic efflux of SO2 precursor and refractory dissolved organic carbon via sea spray
aerosol in an industrial waterfront
8. Studying the relevance between biogenic composition of coral reef surface microlayer, sea spray
aerosol properties and environmental quality
9. Particle number concentration and nano/micron size distribution of nucleated fresh aerosol and
accumulated aged aerosols in the marine and a coastal city
10. Marine chlorine and the production of secondary pollutants in coastal cities
3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
1. L.L Liu, C.Y. Hsieh, M.Y. Kuo, C. Chen, Y.H. Shau, H.K. Lui, C.S. Yuan, and C.T.A. Chen. 2020.
Evidence for fossil fuel PM1 accumulation in marine biota, Environmental Science and Technology,
54, 4068-4078.
2. H.Y. Wang, S.F. Shen, Y.S. Chen, Y.K. Kiang, and M. Heino. 2020. Life histories determine divergent
population trends for fishes under climate warming. Nature Communication, 11, 4088,
doi:10.1038/s41467-020-17937-4.
3. B.S. Wang, and T.Y. Ho, 2020. Aerosol Fe cycling in the surface water of the Northwestern Pacific
ocean. Progress in Oceanography 183:102291, doi:10.1016/j.pocean.2020.102291
4. Y.C. Chen, J.L.F. Li, W.L. Lee, D.J. Diner, M.J. Garay, J.H. Jiang, Y.H. Wang, J.Y. Yu, O.V.
Kalashnikova. 2020. Evaluation of sea salt aerosols in climate systems: global climate modeling
and observation-based analyses. Environmental Research Letters, 15, doi:10.1088/17489326/ab751c.
5. M.T. Chuang, M.C.G. Ooi, N.H. Lin, J.S. Fu, C.T. Lee, S.H. Wang, M.C. Yen, S.S.K. Kong, W.S.
Huang. 2020. Study on the impact of three Asian industrial regions on PM2.5 in Taiwan and the
process analysis during transport. Atmospheric Chemistry and Physics, 20, 14947-14967,
doi:10.5194/acp-20-14947-2020

4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
An integrated three-year proposal “From aerosols towards understanding of the
influences of a harbor-industry city on the air quality, climate changes, environmental ecosystem
and their social impacts” was submitted (10 subprojects) to the MOST of Taiwan at the end of
2020. The integrated proposal is expected to start on 1st August, 2021. It covers wide range of
research interests, including atmospheric chemistry, marine chemistry, marine ecosystem,
management, as well as education. We welcome international collaborations.
2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
Two to three regular meetings will be organized by the Taiwan representative in 2021. The
upcoming meeting is scheduled in the April of 2021 in the Annual Ocean Science Meeting of
Taiwan.

3. Funded national and international projects/activities underway.
The funding is expected to come mainly from the MOST of Taiwan, and partly from the National
Sun Yat-sen University, as well as different industry-academia cooperative research projects of the
participants.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
SOLAS in Taiwan works closely with the University of California, San Diego (UCSD). Both sides
are seeking for the opportunity to have a joint-international project in coming years. The progress is
behind schedule in 2020 due to the influence of the pandemic of the COVID-19.

5. Engagements with other international projects, organisations, programmes, etc.
The integrated 3-year proposal includes the collaborations between Taiwan SOLAS and UCSD.
Parts of the proposal is planned to be conducted with the Atmospheric Aerosol Research Center,
UCSD.

Comments

Report for the year 2020 and future activities
SOLAS Finland
compiled by: Lauri Laakso / Finnish Meteorological Institute,
reporting for
•

Finnish Meteorological Institute (FMI) (Jukka-Pekka Jalkanen, Risto Makkonen,
Lauri Laakso)

•

Finnish Environment Institute (SYKE) (Jukka Seppälä)

•

University of Helsinki (UH) (Joanna Norkko)

•

University of Turku (UT) : nothing to report

•

Åbo Akademi University (ÅA): nothing to report

•

Geological Survey of Finland (GTK) (Joonas Virtasalo)

•

Natural Resources Institute Finland (LUKE): nothing to report

This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).

First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
• Lobby for funding in suitable international organizations including EU.
• Provide feedback on work plan of relevant funding instruments, like Horizon, BANOS, CEF
etc.
• Promote the uptake of results and data in e.g., Copernicus marine and atmospheric
services

PART 1 - Activities from January 2020 to Jan/Feb 2021

1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are most
interested in results of international collaborations. (If you wish to include more than one highlight, feel
free to do so).
Theme #3
Cyanobacteria are an important part of phytoplankton communities, however, they are also known for
forming massive blooms with potentially deleterious effects on recreational use, human and animal
health, and ecosystem functioning. Emerging high-frequency imaging flow cytometry applications,
such as Imaging FlowCytobot (IFCB), are crucial in furthering our understanding of the factors driving
bloom dynamics, since these applications provide community composition information at frequencies
impossible to attain using conventional monitoring methods. In our study, we demonstrate how using
a high-frequency imaging flow cytometry application - together with continuous in-situ observations of
atmospheric and marine variables - can help understand the development of cyanobacteria summer
blooms.

Figure: Common filamentous cyanobacteria from the Baltic Sea captured with an Imaging
FlowCytobot. Aphanizomenon flosaquae (A) (filament width ca. 5 μm), Nodularia spumigena (B)
(filament width ca. 8–10 μm), Dolichospermum spp. (C) (representing the group “straight,” i.e., not
forming closed loops), (D) (representing the group “coiled,” i.e., forming closed loops) (filament width
ca. 5–7 μm), Oscillatoriales (E) (filament width ca. 1.5–2
Citation: Kraft, K., Seppälä, J., Hällfors, H., Suikkanen, S., Ylöstalo, P., Anglès, S., Kielosto, S.,
Kuosa, H., Laakso, L., Honkanen, M., Lehtinen,S., Oja, J., Tamminen, T., Application of IFCB HighFrequency Imaging-in-Flow Cytometry to Investigate Bloom-Forming Filamentous Cyanobacteria in
the Baltic Sea, https://www.frontiersin.org/article/10.3389/fmars.2021.594144, Frontiers in Marine
Science, 2021

2. Activities/main accomplishments in 2020 (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).
FMI
•

H2020/SCIPPER - Shipping Contributions to Inland Pollution-Push for the Enforcement of
Regulations, continuation, Aristotle Univ Thessaloniki coordinates #Science and society

•

H2020/AIRCOAT - Air Induced friction Reducing ship COATing, continuation, Fraunhofer
institute (CML) coordinates #Science and society

•

ShipNOEm – Annual reporting of Baltic Sea ship emissions to air, water and underwater
noise; annual submission to HELCOM Maritime group by Finland, national funding, ongoing
#Science and society

•

Copernicus Atmospheric Monitoring Services (CAMS81), Annual emission reporting for air
emissions from ships in EU and global scale, continuation #Science and society

•

Contribution to the first European Maritime Transport Environmental Report (EMTER),
assisting European Maritime Safety Agency and European Environment Agency #Science
and society

•

Participation to International Maritime Organization meetings (Marine Environment Protection
Committee; Intersessional Working Group to Reduce GHG emissions from ships) as part of
national delegations. #Science and society

•

Participation in the work of Task Force for Emission Inventories and Projections (TFEIP; part
of Convention for Long-Range Transport for Atmospheric Pollution) #Science and society

•

Participation in the work for national plan for sea area governance (MSFD requirement),
especially in underwater noise #Science and society

•

Membership in the ICES WGSHIP group #Science and society

•

Introduction of FMI ship emissions work to OSPAR MIME group #Science and society

•

Support for national HELCOM delegation to revise the Baltic Sea Action Plan #Science and
society

•

Participation in the national task force for planning low carbon transport #Science and
society

•

Participation in Policy Area SHIP work supporting the EU strategy for the Baltic Sea Region
#Science and society

SYKE
•
UH
•
UT
•
ÅA
•
GTK
•
LUKE
•

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
FMI

•

•

•

•

•

•

Johansson, L., Fridell, E., Jalkanen, J.-P., Ytreberg, E. , Maljutenko, I., Eriksson, K. M.,
Roth, E. and Fischer, V., “On the modelling of pleasure boat activities and emissions at
the Baltic Sea”, Ocean Sci., 16, 1143–1163, https://doi.org/10.5194/os-16-11432020, 2020 #Science and society
Jan Eiof Jonson, Michael Gauss, Michael Schulz, Jukka-Pekka Jalkanen, and Hilde
Fagerli, "Effects of global ship emissions on European air pollution levels", Atmos. Chem.
Phys., 20, 11399–11422, https://doi.org/10.5194/acp-20-11399-2020, 2020 #Science and
society

Rafael A.O. Nunes, Maria C. M. Alvim-Ferraz, Fernando G. Martins, Fatima CalderayCayetano, Vanessa Durán-Grados, Juan Moreno-Gutiérrez, Jukka-Pekka
Jalkanen, Hanna Hannuniemi, and Sofia I. V. Sousa, Shipping emissions in the Iberian
Peninsula and its impacts on air quality, Atmos. Chem. Phys., 20, 9473–9489,
2020, https://doi.org/10.5194/acp-20-9473-2020 #Science and society
Ytreberg, E., Eriksson, M., Maljutenko, I., Jalkanen, J.-P., Johansson, L., Hassellöv, I.-M.,
& Granhag, L. (2020). Environmental impacts of grey water discharge from ships in the
Baltic Sea. Marine Pollution Bulletin, 152(January),
110891. https://doi.org/10.1016/J.MARPOLBUL.2020.110891 #Science and society
Karl, M., Pirjola, L., Karppinen, A., Jalkanen, J. P., Ramacher, M. O. P., & Kukkonen,
J. (2020). Modeling of the Concentrations of Ultrafine Particles in the Plumes of Ships in
the Vicinity of Major Harbors. International Journal of Environmental Research and Public
Health, 17(3), 1–24. https://doi.org/10.3390/ijerph17030777 #Science and society
Björkqvist, J.-V., Vähä-Piikkiö, O., Alari, V., Kuznetsova, A., and Tuomi, L., 2020:
WAM, SWAN and WAVEWATCH III in the Finnish archipelago – the effect of spectral
performance on bulk wave parameters, J. Oper. Oceanogr., 13, 55–70, DOI:
10.1080/1755876X.2019.1633236 Theme #2

SYKE

•

Kraft, K., Seppälä, J., Hällfors, H., Suikkanen, S., Ylöstalo, P., Anglès, S., Kielosto, S.,
Kuosa, H., Laakso, L., Honkanen, M., Lehtinen,S., Oja, J., Tamminen, T., Application of
IFCB High-Frequency Imaging-in-Flow Cytometry to Investigate Bloom-Forming
Filamentous Cyanobacteria in the Baltic
Sea, https://www.frontiersin.org/article/10.3389/fmars.2021.594144, Frontiers in Marine
Science, 2021 Theme #3

•

Broman E, Sun XL, Stranne C, Salgado MG, Bonaglia S, Geibel M, Jakobsson M, Norkko A,
Humborg C, Nascimento FJA (2020) Low abundance of methanotrophs in sediments of
shallow boreal coastal zones with high water methane concentrations. Frontiers in
Microbiology 11:1536 Theme #1
Hellemann D, Tallberg P, Aalto SL, Bartoli M, Hietanen S (2020) Seasonal cycle of benthic
denitrification and DNRA in the aphotic coastal zone, northern Baltic Sea. Marine Ecology
Progress Series 637:15-28 Theme #1
Myllykangas JP, Rissanen AJ, Hietanen S, Jilbert T (2020) Influence of electron acceptor
availability and microbial community structure on sedimentary methane oxidation in a boreal
estuary. Biogeochemistry 148:291-309 Theme #1

UH

•
•

UT
•
ÅA
•

GTK
•

Virtasalo, J.J., Österholm, P., Kotilainen, A.T. & Åström, M.E. 2020: Enrichment of trace
metals from acid sulphate soils in sediments of the Kvarken Archipelago, eastern Gulf of
Bothnia, Baltic Sea. Biogeosciences 7, 6097–6113. Theme #1

•

Harazim, D., Virtasalo, J.J., Denommee, K.C., Thiemeyer, N., Lahaye, Y. & Whitehouse, M.J.
2020: Exceptional sulfur and iron isotope enrichment in millimetre-sized, early Palaeozoic
animal burrows. Scientific Reports 10, 20270. Theme #1

•

Åström, M.E., Yu, C., Virtasalo, J.J., Österholm, P., Peltola, P., Burton, E.D., Hogmalm, J.K. &
Ojala, A.E.K. 2020: Extensive accumulation of rare earth elements in estuarine sediments
affected by leaching of acid sulfate soils. Boreal Environment Research 25, 105–120. Theme
#1

•

Jokinen, S., Koho, K., Virtasalo, J.J. & Jilbert, T. 2020: Depth and intensity of the sulfatemethane transition zone control sedimentary molybdenum and uranium sequestration in a
eutrophic low-salinity setting. Applied Geochemistry 122, 104767. Theme #1

LUKE
•

4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
FMI
•

FMI signed cooperation agreement with European Maritime Safety Agency, to facilitate the
EMTER reporting #Science and society

•

Support for SWAM in ship emission reporting #Science and society

•

ARPA FVG cooperation within EMERGE project to include Northern Adriatic Sea as an area
for air/water pollution studies #Science and society

•

Data submission to JRC to support their work on EDGAR emission inventories #Science and
society

•

Review for the Fourth IMO GHG study; UNEP Emissions gap report #Science and society

SYKE
•
UH
•
UT
•
ÅA
•
GTK
•
LUKE
•

PART 2 - Planned activities for 2021 and 2022

1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
FMI
•

Atmospheric Composition and Radiative forcing changes due to UN International Ship
Emissions regulations (ACRUISE), #Science and society, Theme #3

GTK
•

Joonas Virtasalo will participate in the IODP Expedition 386 “Japan Trench
Paleoseismology” in October-November 2021. Theme #1

•

Joonas Virtasalo will participate in the Aranda MAAMERI cruise, 30 Aug to 3 Sep 2021 to
the southern Gulf of Bothnia and western Gulf of Finland. Theme #1

SYKE
•

Field campaigns at Utö Atmospheric and Marine Research Station Theme #3

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
All activities with physical meetings mainly on hold due to the COVID-19 situation.

FMI
•

Copernicus Policy workshop #Science and society

•

IMO ISWG GHG7 #Science and society

•

IMO MEPC75 #Science and society

•

HELCOM Maritime #Science and society

•

Air Quality 2020 conference, keynote lecture #Science and society

•

Invited talk at Navigate trade fair #Science and society

SYKE
•
UH
•
UT
•
ÅA
•
GTK
•
LUKE
•

GTK (Joonas Virtasalo) will co-organize an IODP Magellan workshop titled “Mechanisms of
Rifting of Large Continental Blocks”, 1 to 3 December 2021 at GTK Espoo. Theme #1

3. Funded national and international projects/activities underway.
All partners (FMI, SYKE, UH, UT, ÅA, GTK, LUKE):
•

Finnish Marine Research Infrastructure (FINMARI) Themes #1, 2, 3, 4, 5

•

Global modeling study of underwater noise, submitted for publication, dataset available
through Zenodo #Science and society

•

FMI-coordinated CriceS consortium secured funding from H2020. The CRiceS project, or
Climate relevant interactions and feedbacks: the key role of sea ice and snow in the polar
and global climate system, will contribute to a more precise understanding of the oceanice-snow-atmosphere system to deliver improved models that describe polar and global
climate. The 4-year project starts in September 2021. Themes #2, #4

•

H2020: JERICO-S3, H2020 JERICO-DS: developing coordinated coastal observing system
for European coastal waters Themes #1, #2, #3, #4, #5, #Science and society

•

Enabling forecasts on radar performance in marine environment, Academy of Finland
(2020-23) # Science and Society

•

H2020/EMERGE - Evaluation, control and Mitigation of the EnviRonmental impacts of
shippinG Emissions, project started 02/2020, 7.5 million EUR, FMI coordinates #Science
and society

•

Participation on ICOS-OTC carbonate system instrument intercomparison exercise, delayd
from 2020 to 2021 due to COVID-19, Belgium Theme #1

FMI

SYKE
•
UH
•

Centre for Coastal Ecosystem and Climate Change Research (CoastClim), 5-year project
funded by the Jane and Aatos Erkko Foundation, starting in September 2021. Joining
marine ecology and biogeochemistry, with atmospheric sciences, greenhouse gases and
aerosols (University of Helsinki and Stockholm University) to investigate the links between
coastal biodiversity and climate change. More funding will be applied for to include also
marine physics, modelling etc. Themes #1, #4

UT
•
ÅA
•
GTK
•

•
LUKE
•

Academy of Finland Project: FERMAID - Ferromanganese Concretion-Archives of
Ecosystem Variability, Climate Forcing and Anthropogenic Impact on the Baltic Sea
(1.9.2020 – 31.8.2024, PI: Joonas Virtasalo, 540 k€). Theme #1

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
FMI
•

JERICO ESFRI application, coordinated by IFREMER, France, submitted in 2020, results
in 2021. Finland (FMI and SYKE) full partner in the application. Themes #1, #2, #3, #4, #5,
#Science and society

SYKE
•

JERICO ESFRI application, coordinated by IFREMER, France, submitted in 2020, results
in 2021. Finland (FMI and SYKE) full partner in the application Themes #1, #2, #3, #4, #5,
#Science and society

•
UH
•
UT
•
ÅA
•
GTK
•
LUKE
•

5. Engagements with other international projects, organisations, programmes, etc.
FMI
•

ACRUISE (UK Science foundation), Emisship (Portuguese national project)

•

ICOS-ERIC, ACTRIS-ERIC

SYKE
•
UH
•
UT
•
ÅA
•
GTK
•

GTK (Joonas Virtasalo) is the Finnish national delegate in ESSAC, the European branch of
IODP. Theme #1

•
LUKE
•

Comments
FMI
•
SYKE
•
UH
•
UT
•
ÅA
•
GTK
•
LUKE
•

Report for the year 2020 and future activities

SOLAS FRANCE
compiled by: Rémi Losno with the help of the French SOLAS
community.
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
Bring more help for scientific animation

PART 1 - Activities from January 2019 to Jan/Feb 2021
This period was deeply impacted by the CoVid disease that canceled many
planned field experiments.

1. Scientific highlight

2. Activities/main accomplishments in 2019 and 2020 (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).

A new team lead by Prof. Weidong CHEN (chen@univ-littoral.fr) joined SOLAS community,
Research is focused on topics 1 and 5: Development of spectroscopic instruments for the
optical metrology of gas traces and aerosols.Measurement of greenhouse gases (ANR
NexLAS, ANR MULTIPAS), radicals (ANR ICAR-HO2), optical properties of aerosols (ANR
MABCaM) and PM2.5 particles (PIA SEAM). For 4 years a new horizon is proposed to
broaden expertise in instrumentation applied to study: (1) the interaction between ocean and
atmosphere, (2) the impact of marine aerosols on the atmospheric oxidation capacity and (3)
the measurement of pollution from maritime transport.
Homepage : http://lpca.univ-littoral.fr/
Laboratoire de PhysicoChimie de l'Atmosphère, Université du Littoral Côte d'Opale, 189A,
Av. Maurice Schumann, 59140 Dunkerque.

Eva Bucciarelli*, Valérie Stiger-Pouvreau, and Solène Connan, Journal of Phycology, 57,
689–693 (2021)
*Eva.Bucciarelli@univ-brest.fr
A NEW PROTOCOL USING ACIDIFICATION FOR PRESERVING DMSP IN
MACROALGAE AND COMPARISON WITH EXISTING PROTOCOLS
Dimethylsulfide (DMS, (CH3)2S) is a volatile organic sulfur compound that contributes to
18% (Northern Hemisphere) and up to 45% (Southern Hemisphere) of the total atmospheric
sulfur burden (Mahajan et al. 2015). Its oxidation products in the atmosphere are cloud
condensation nuclei (CCN) that are supposed to participate in cloud droplet formation and
the planetary albedo (Charlson et al. 1987). The ocean contributes to up to 98% of the DMS
fluxes to the atmosphere (Gondwe et al. 2003). The oceanic precursor of DMS,
dimethylsulfoniopropionate (DMSP), is intracellularly produced mainly by micro- and
macroalgae (Malin and Kirst 1997, Bullock et al. 2017). Within macroalgae, high DMSP
concentrations are generally found in green macroalgae and a few red algal species, while
brown macroalgae only contain small amounts (Reed 1983, Van Alstyne and Puglisi 2007).
Protocols to preserve DMSP in samples of macroalgae and plants have been proposed,
including drying or freezing (Karsten et al. 1994, Russell and Howard 1996, McFarlin and
Alber 2013, Borges and Champenois 2017). These methods, however, can strongly affect
DMSP contents, compared to analyses on fresh samples (Bischoff et al. 1994, Karsten et al.
1994, Russell and Howard 1996). In this study, we investigated if acidification can be a
suitable method to preserve DMSP over 3 months in samples of macroalgae, compared to
drying and freezing at -20°C. There was no significant difference between DMSP
measurements on freshly collected material (P1-NaOH-T0) and after acidification of the
samples, whether 24h later (P4-HCl-T0) or after 3 months of storage (P5-HCl-Tf). This was
in contrast to 3-month storage protocols involving overnight drying at 60°C (75-98% DMSP
loss, P2-Drying), and freezing at -20°C (37-80% DMSP loss, P3-Freezing).

We thus advise to use acidification (0.2 mol L-1 HCl, pH < 2) for preservation of macroalgal
samples over long periods of time rather than drying or freezing at -20°C, when assaying
DMSP content (Bucciarelli et al. 2021).
Figure 1: DMSP concentrations in the four macroalgal species according to the five different
protocols (in µmol or nmol g-1 algal fresh weight depending on the algal species). Significant
differences among protocols for each macroalgal species are marked with different letters (n
= 10; Friedman rank test for data in repeated measurement designs with post-hoc NemenyiWilcoxon tests; p-value < 0.05).

Elvira Pulido-Villena*, Karine Desboeufs, Kahina Djaoudi, France Van Wambeke, Stéphanie
Barrillon, Andrea Doglioli, Anne Petrenko, Vincent Taillandier, Franck Fu, Tiphanie Gaillard,
Sophie Guasco, Sandra Nunige, Sylvain Triquet, Cécile Guieu. Biogeosciences Discuss.
[preprint], https://doi.org/10.5194/bg-2021-94, 2021.
*elvira.pulido@mio.osupytheas.fr
PHOSPHORUS CYCLING IN THE UPPER WATERS OF THE MEDITERRANEAN SEA
(PEACETIME CRUISE): RELATIVE CONTRIBUTION OF EXTERNAL AND INTERNAL
SOURCES
The study of phosphorus cycling in P-depleted oceanic regions, such as the
Mediterranean Sea, has long suffered from methodological limitations leading to a simplistic
view of a homogeneous surface phosphate pool with concentrations theoretically set to zero
above the phosphacline. During the PEACETIME cruise, carried out from 10 May to 11 June
2017, we conducted collocated measurements of phosphate pools at the nanomolar level,
alkaline phosphatase activities and atmospheric deposition of phosphorus, across a
longitudinal gradient from the west to central Mediterranean Sea (Fig. 1).
In the phosphate depleted layer (PDL), between the surface and the phosphacline,
nanomolar phosphate was low and showed little variability across the transect spanning from
6 ± 1 nmol L-1 in the Ionian basin to 15 ± 4 nmol L-1 in the westernmost station. The low
variability in phosphate concentration contrasted with that of alkaline phosphatase activity
which varied over one order of magnitude across the transect. Nanomolar phosphate data
revealed density gradients of phosphate concentration inside the PDL ranging between 10.6
± 2.2 μmol kg-1 in the westernmost station to values close to zero towards the east. Using
the density gradients, we estimated diapycnal fluxes of phosphate to the PDL and compared
them to atmospheric deposition, another external source of phosphate to the PDL (Fig. 1).
Phosphate supply to the PDL from dry deposition and diapycnal fluxes was comparable in
the western part of the transect. The contribution of atmospheric deposition to external P
supply increased towards the East as well as under the occurrence of rain and Saharan
dust. Although this finding must be taken cautiously given the uncertainties in the estimation
of diapycnal fluxes, it opens exciting questions on the biogeochemical response of the
Mediterranean Sea, and more generally of marine oligotrophic regions, to expected changes
in atmospheric inputs and stratification regimes.
Taken together, external sources of phosphate to the PDL contributed little to total
phosphate requirements which were mainly sustained by in situ hydrolysis of DOP (Fig. 1).
The results obtained in this study show a highly dynamic phosphorus pool in the upper layer
of the euphotic zone, above the phosphacline, and highlight the convenience of combining
highly sensitive measurements and high-resolution sampling to precisely quantify P fluxes
supplying this crucial layer for biogeochemical cycles.

Figure 1. Station location map and Phosphate fluxes (μmol m-2 d-1, logarithmic scale)
supplying the mixed layer across the study stations arranged longitudinally: diapycnal fluxes
inside the PDL, total (dry plus wet) atmospheric deposition and DOP in situ hydrolysis.
Estimated total phosphate requirements (TPR) are depicted for comparison

A. Caruana*, E. Bucciarelli, A. Duval, G-A. Rovillon, A. Chapelle, M. Legoff And E. Abadie
*Amandine.Caruana@ifremer.fr
IN SITU CHARACTERIZATION OF DMSP AND PSTs IN FRENCH COASTAL
SEAWATER IN 2019 AND 2020 (PROJECT ALEXVISIT- FUNDING IFREMER)
Sampling of seawater along the French coasts of Britany (summer) and on the
Mediterranean side of the Thau Lagoon (autumn) were performed in 2019 and 2020 to
characterize the DMSP and PSTs concentrations. Samplings were planned on periods
favorable for potential blooms of the toxic dinoflagellate Alexandrium known as a genus able
to produce DMSP, however it did not happen. On the Atlantic coast in summer 2019, DMSP
concentrations tended to lower with the summer season with values that ranged from116 to
12 nM for total DMSP (DMSPt) and from 69 to 2 nM DMSPp (Fig1A). DMSP concentrations
did not follow the chlorophyll concentration or the cell density of Alexandrium (Fig. 1B).
However, the presence of Alexandrium did occur in periods of high DMSP concentration but
cannot explain the whole DMSP input (Fig. 1C).

Figure 1 Concentrations in (A) DMSP (t+p), (B) total N and Chl a, (C) cell density of
Alexandrium minutum and (D) PSTs in seawater Atlantic coast of Brittany (Concarneau,
Daoulas, Pointe du château) in summer 2019.
Toxins (PSTs- paralytic shellfish toxins) were detected in a range between 0-124 pmol L -1
(Fig. 1D). Their presence was associated with the presence of A. minutum and the toxic
profile was typical of A. minutum from this area. In spring-summer 2020, samplings on the
Atlantic coast supply DMSP data ranging from 301 to 35 nM. These elevated concentrations
are comparable to those observed in high DMSP production zone such as summer
production of the Southern Ocean. Prélèvements Thau 2019
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Figure 2 Concentrations in DMSP (t+p) and cell density of Alexandrium minutum in autumn
2019 at 2 sampling stations of the Thau Lagoon (CA : Crique de l’Angle and B : Bouzigues).
On the Thau Lagoon (Autumn 2019), DMSPt concentrations were slightly lower than on the
Atlantic coast, ranging between 10 and 76 nM and for DMSPp, between 1 and 40 nM (Fig.
2). Concentrations were similar between the 2 sampling stations of the Lagoon. Maximal
DMSP concentrations were associated with the occurrence of Alexandrium cells and with
maximal chlorophyll concentrations. No PSTs were detected. Due to substantial DMSP
concentrations measured in coastal French waters, we expect to carry on further samplings
during phytoplankton blooms to better characterize DMSP and DMS input.

Yangjunjie Xu* achieved his PhD work on Saharan Dust deposition over the lesser Antilles
(20/07/2020)
*xuyangjunjie@gmail.com
"ÉTUDE DE LA VARIABILITÉ TEMPORELLE DU DÉPÔT ATMOSPHÉRIQUE EN
GUADELOUPE"
translated into
"ATMOSPHERIC DEPOSITION AT LA GUADELOUPE: A TIME SERIES STUDY"
Abstract : Atmospheric deposition provides many nutrients to tropical rain-forests and thus
contributes to soil preservation. Its importance is particular in the Caribbean area with high
rainfall rate. This work carried out a continuous temporal study of three and a half years on
the deposit flux in Guadeloupe of 45 elements (Al, As, Ba, Be, Ca, Cd, Cr, Co, Cu, Fe, K, Li,
Mg, Mn, Mo, Na, Ni, P, Pb, Rb, S, Sc, Sb, Se, Sr, Ti, Tl, U, V, Zn and REEs) and one year
on their concentration in air. Detailed isotopic analysis of strontium ( 87Sr/86Sr), neodymium
(143Nd/144Nd) and lead (206Pb, 207Pb, 208Pb) was performed on all samples where possible. The
compositional analysis using the methods developed by Aitchison and his collaborators was
of great help in the interpretation of the results. We have been able to show that the two
main sources of atmospheric deposition in Guadeloupe are trans-Atlantic Saharan dust for
elements considered to be crustal such as iron, aluminium, manganese, REEs, and sea
salts for the other elements such as magnesium, sodium, sulfur, and part of molybdenum,
potassium and zinc. We note a very strong seasonal variability for the Saharan inflows with a
peak of deposition between April and September. Analyses of REEs and isotopes indicate a
regional variability of the sources of Saharan dust without being able today to identify them
precisely because of the lack of quantitative data in the emission zones. There is a
compositional split between the deposit and the aerosol measured at ground level with some
anthropogenic enrichment for aerosol.
Keywords : Tropical North Atlantic, Guadeloupe, atmospheric deposition, Saharan dust,
atmospheric aerosol, compositional analysis, rare earth elements, trace elements, isotopes.

Karine Sellegri (k.sellegri@opgc.univ-bpclermont.fr) Sea2Cloud
Highlight 1. Biogenic-driven seawater processes impact sea spray derived CCN fluxes
to the atmosphere
The emission of sea spray plays a major role in the Earth climate system via influencing
cloud properties. Yet, the role of marine biology on sea spray fluxes is poorly understood.
Although the biogenic origin of organic matter in sea spray has been extensively studied,
empirical evidence that marine biota modifies the sea spray number concentration flux to the
atmosphere is scarce and yet to be formalized. This lack of knowledge is likely due to the
difficulty in measuring quantitative number fluxes both in the laboratory and in the field, with
a concomitant characterization of natural seawaters at the origin of these fluxes.
Within Sea2Cloud, the use of a consistent methodology for sea spray generation from
biologically characterized natural seawaters of various geographic locations (Arctic,
Mediterranean, coastal NW Pacific), showed a significant relationship between seawater
nanophytoplankton cell abundances and sea-spray derived Cloud Condensation Nuclei
(CCN) number fluxes (Fig 1; Sellegri et al. 2021). The proposed underlying mechanism for
nanophytoplankton to influence sea spray number fluxes is the presence of an marine
organic class identified in sea spray, that is linked to nanophytoplankton, contains signatures
of fatty acid and amino acids (Freney et al. 2021), and would modify the bubble bursting

films surface tension and life time. The sensitivity of sea spray and CCN number fluxes to
ocean biology is currently unaccounted for in climate models yet the results indicate that it
influences fluxes by more than one order of magnitude over the range of phytoplankton
investigated.

Fig 1: Sea spray aerosol larger than 100 nm flux number F SSA100 (# m-2 s-1) calculated for a
wind speed of 9 m s-1 and 15°C sea temperature as a function of the NanoPhyto (cells ml-1)
in the seawater of different regions. The solid line indicates the linear fit to the data set.
Highlight 2. Sea spray Ice nuclei properties parameterized from the SML
biogeochemistry
Ice nucleating particles (INP) have a large impact on clouds over the oceans. Studies have
shown that sea spray aerosols (SSA), produced upon bursting of bubbles at the ocean
surface, can be an important source of INP, particularly during periods of enhanced
biological productivity. However, existing parameterizations for marine INP abundance are
based solely on single variables such as SSA organic carbon (OC) or SSA surface area,
which may mask specific trends in the separate classes of INP. In Trueblood et al. (2021),
INP concentrations in the surface microlayer (INPSML) and in SSA (INPSSA) produced using a
plunging aquarium apparatus were continuously monitored while surface seawater (SSW)
and SML biological properties were measured in parallel during a cruise in the
Mediterranean Sea. A dust wet deposition event increased the INP concentrations measured
in the SML by an order of magnitude, in line with increases of iron in the SML and bacterial
abundances. Increases of INPSSA were not observed until after a delay of three days
compared to increases in the SML, and are likely a result of a strong influence of bulk SSW
INP for the temperatures investigated (T=-18°C for SSA, T=-15°C for SSW). Outside this
dust event, INPSSA are divided into two classes depending on their associated organic
matter. Warm (T ≥ -22°C) INP SSA concentrations are correlated with water soluble organic
matter (WSOC) in the SSA, but also to particulate organic carbon in the SSW (POC SSW)

while cold INPSSA (T < -22°C) are correlated with SSA water-insoluble organic carbon
(WIOC), SML dissolved organic carbon (DOC) concentrations and SSW nano- and microphytoplankton cell abundances. These relationships could be translated into a single
component model based on POCSSW and a two-component model based on SSA WIOC and
OC. We also altered a previous model based on OCSSA content to account for oligotrophy of
the Mediterranean Sea. We then compared this formulation with the previous models. This
new parameterization should improve attempts to incorporate marine INP emissions into
numerical models.

Fig 2: Ice nuclei particles in surface seawater (SSW), surface microlayer (SML) and
sea spray aerosol (SSA) measured during the Peacetime Cruise

Protat, A., Schulz, E., Rikus, L., Sun, Z., Xiao, Y., and M. Keywood : Shipborne Observations
of the Radiative Effect of Southern Ocean Clouds. J. Geophys. Res. 122, D026061,2017.
Séférian, R., Nabat, P., Michou, M., Saint-Martin, D., Voldoire, A., Colin, J., Decharme, B.,
Delire, C., Berthet, S., Chevallier, M., Sénési, S., Franchisteguy, L., Vial, J., Mallet, M.,
Joetzjer, E., Geoffroy, O., Guérémy, J.-F., Moine, M-P., Msadek, R., Ribes, A., Rocher, M.,
Roehrig, R., Salas-y-Mélia, D., Sanchez, E., Terray, L., Valcke, S., Waldman, R., Aumont, O.,
Bopp, L., Deshayes, J., Éthé, C. and Madec, G., Evaluation of CNRM Earth-System model
CNRM-ESM2-1 : role of Earth system processes in present-day and future climate, James,
11, 4182-4227, 2019.

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
In the frame of the PEACETIME project, the BIOGEOSCIENCES/Atmospheric Chemistry and
Physics inter-journal Special Issue) is almost completed. PLease check the so far 22 articles
published/in revision or just submitted. Among those, please note the seven recent articles very
related to SOLAS:
1- Theme3 group (Atmospheric deposition and ocean biogeochemistry):
Gazeau, F., Ridame, C., Van Wambeke, F., Alliouane, S., Stolpe, C., Irisson, J.-O., Marro, S., Grisoni,
J.-M., De Liège, G., Nunige, S., Djaoudi, K., Pulido-Villena, E., Dinasquet, J., Obernosterer, I.,
Catala, P., and Guieu, C.: Impact of dust enrichment on Mediterranean plankton communities
under present and future conditions of pH and temperature: an experimental overview,
Biogeosciences Discuss. [preprint], https://doi.org/10.5194/bg-2020-202, accepted, 2020.
Roy-Barman, M., Foliot, L., Douville, E., Leblond, N., Gazeau, F., Bressac, M., Wagener, T., Ridame,
C., Desboeufs, K., and Guieu, C.: Contrasted release of insoluble elements (Fe, Al, rare earth
elements, Th, Pa) after dust deposition in seawater: a tank experiment approach, Biogeosciences,
18, 2663–2678, https://doi.org/10.5194/bg-18-2663-2021, 2021.

2- Theme Interconnections between aerosols, clouds, and marine ecosystems
Trueblood, J. V., Nicosia, A., Engel, A., Zäncker, B., Rinaldi, M., Freney, E., Thyssen, M.,
Obernosterer, I., Dinasquet, J., Belosi, F., Tovar-Sánchez, A., Rodriguez-Romero, A., Santachiara,
G., Guieu, C., and Sellegri, K.: A two-component parameterization of marine ice-nucleating
particles based on seawater biology and sea spray aerosol measurements in the Mediterranean
Sea, Atmos. Chem. Phys., 21, 4659–4676, https://doi.org/10.5194/acp-21-4659-2021, 2021.
Freney, E., Sellegri, K., Nicosia, A., Williams, L. R., Rinaldi, M., Trueblood, J. T., Prévôt, A. S. H.,
Thyssen, M., Grégori, G., Haëntjens, N., Dinasquet, J., Obernosterer, I., Van Wambeke, F., Engel,
A., Zäncker, B., Desboeufs, K., Asmi, E., Timonen, H., and Guieu, C.: Mediterranean nascent sea
spray organic aerosol and relationships with seawater biogeochemistry, Atmos. Chem. Phys., 21,
10625–10641, https://doi.org/10.5194/acp-21-10625-2021, 2021.

Publications of Sea2Cloud program:
Sellegri Karine, Alessia Nicosia, Evelyn Freney, Julia Uitz, Melilotus Thyssen, Gérald Grégori, Anja
Engel, Birthe Zäncker, Nils Haëntjens, Sébastien Mas, David Picard, Alexia Saint-Macary, Maija
Peltola, Clémence Rose, Jonathan Trueblood, Dominique Lefevre, Barbara D’Anna, Karine
Desboeuf, Nicholas Meskhidze, Cécile Guieu and Cliff S. Law Surface ocean microbiota determine
cloud precursors, Sci Rep 11, 281 https://doi.org/10.1038/s41598-020-78097-5, 2021
Jonathan V. Trueblood, Alesia Nicosia, Anja Engel, Birthe Zäncker, Matteo Rinaldi, Evelyn Freney,
Melilotus Thyssen, Ingrid Obernosterer, Julie Dinasquet, Franco Belosi, Antonio Tovar-Sánchez,
Araceli Rodriguez-Romero, Gianni Santachiara, Cécile Guieu, and Karine Sellegri, A TwoComponent Parameterization of Marine Ice Nucleating Particles Based on Seawater Biology and
Sea Spray Aerosol Measurements in the Mediterranean Sea, Atmos. Chem. Phys., 21, 4659–
4676, https://doi.org/10.5194/acp-21-4659-2021, 2021
Evelyn Freney, Karine Sellegri, Alessia Nicosia, Jonathan T. Trueblood, Matteo Rinaldi, Leah R.
Williams, André S. H. Prévôt, Melilotus Thyssen, Gérald Grégori, Nils Haëntjens, Julie Dinasquet,

Ingrid Obernosterer, France Van-Wambeke, Anja Engel, Birthe Zäncker, Karine Desboeufs, Eija
Asmi, Hilka Timmonen, and Cécile Guieu, Mediterranean nascent sea spray organic aerosol and
relationships
with
seawater
biogeochemistry,
Atmos.
Chem.
Phys.
Discuss.,
https://doi.org/10.5194/acp-2020-406, accepted to ACP.

4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
Th Polar Pod cruise (3 years around Antarctica over Southern Ocean) becomes real with the
building of the vessel.

Par Jean Louis ETIENNE — Travail personnel, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=55534356
This large buoy will derive in the circumpolar current at about 50°S and will support five people and
scientific instrumentation for measurements in air and sea water. Like the U.S. FLIP, the
POLAR.POD is a very steady platform: bank angle of 5° during strong weather and a vertical
movement lower than 10% of the waves’ height. Contrary to classic vessels, the movements of the
POLAR.POD do not disturb the sea surface and it is very silent, making it a complementary
platform to classic vessels, specially adapted to various research applications. This experiment will
explore Ocean-Atmosphere exchanges of energy and matter, will monitor the Southern Ocean from
remote observations, will observe the biodiversity, and will quantify the anthropogenic impacts over
this very remote area.

Sea2Cloud
The investigation of the relationships between ocean biogeochemistry and cloud precursors is
especially relevant for the oceans of the Southern Hemisphere. The Southern Hemisphere’s
atmosphere is especially sensitive to any change in marine sources emissions, due to low
anthropogenic activities and a large impact of (white) clouds on the predominant dark ocean.
Predictions of clouds over the Southern Ocean (SO) allow too much shortwave radiation to reach
the ocean surface, inducing a large systematic bias that peaks during austral summer (Protat et al.,
2017). This bias could be due to unaccounted-for biological impacts.

In this context, the goal of the Sea2Cloud ship campaign was to study the interplay between the
ocean biogeochemical and physical properties, fluxes to the atmosphere and their impact on cloud
formation under conditions free from direct anthropogenic influence. Sea2Cloud, which took place
on board the R/V Tangaroa (March 2020), incorporated an interdisciplinary approach, combining
atmospheric physics and chemistry with marine biogeochemistry with the objective to unravel
oceanic influences on biogenic aerosol emission fluxes. In parallel to ambient measurements of
atmospheric composition and seawater biogeochemical properties, the campaign incorporated
experiments to characterize nascent sea spray properties and, using a novel experimental set-up of
ship-borne Air-Sea Interface Tanks, new particles formed by nucleation from gas-phase biogenic
emissions (including DMS, other BVOC and OVOC) and oxidation. Additional studies explored
specific controls of ozone concentration on VOC fluxes and aerosol formation and the important
role of the sea surface microlayer in driving sea-air fluxes. Emission studies will generate
parameterizations of flux dependence on the seawater biogeochemistry (similar to the ones
provided in Sellegri et al. 2021 and Trueblood et al. 2021, but adapted to a non-oligotrophic
seawaters) for use in regional models (WRF-Chem and WRF-DESCAM), that will be tested
against in situ gas, aerosol (including cloud condensation nuclei and ice nuclei) and cloud
observations, as well as satellite retrievals. The new sea spray fluxes parameterization will also be
tested in the Earth System Model CNRM-ESM2-1 (Séférian et al, 2019).

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
SOLAS-France visio meeting, March 21st (see http://solas.ipgp.fr)

3. Funded national and international projects/activities underway.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

5. Engagements with other international projects, organisations, programmes, etc.

Comments

Report for the year 2020 and future activities

SOLAS ‘GERMANY’
compiled by: ‘Christa Marandino and Hartmut Herrmann’
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, network ing, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
Facilitate better communication between researchers performing field and laboratory investigations.
There is also a need for more communication across the many disciplines involved in SOLAS.

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are
most interested in results of international collaborations. (If you wish to include more than one
highlight, feel free to do so).
Knowledge about the sea-air transfer of carbohydrates and subsequent secondary processes is still
sparse, despite their oceanic and atmospheric importance. In order to unravel the relevant
atmospheric mechanisms in a natural environment, we performed concerted measurements in bulk

seawater, sea surface microlayer (SML) and in size-resolved aerosol particles during a
comprehensive field study conducted during the PI-ICE (Polar atmosphere ice-ocean Interactions:
Impact on Climate and Ecology) field campaign in the coastal waters west of the Antarctic Peninsula.
Free and combined carbohydrates were determined in all compartments. With the additional help of
the concentrations of inorganic ions, meteorological data and back -trajectories, the ocean was
confirmed as the primary source of carbohydrates in marine aerosol particles. Carbohydrate/sodium
ratios were calculated in seawater, SML and aerosol particles in order to study the sea-air transport
of these compounds. Furthermore, by studying the relative composition of the monosaccharides after
hydrolysis, we found strong indications for subsequent secondary processes causing an aging of
marine carbohydrates in atmospheric particles. Based on the results of this study, we propose that
ambient carbohydrate concentrations in sea-spray-aerosols (SSA) could be modelled based on wind
speed, sea surface temperature and Chlorophyll-a, while specific monosaccharide patterns might be
strongly dependent on additional factors, such as regional bacteria communities in aerosol particles.
However, it is still unclear, what amount of oceanic polysaccharides from primary emissions
ultimately accounts for aerosolized polysaccharides and which contribution originates from
secondary processes, such as bacterial metabolism and photochemistry. For this purpose, further
laboratory experiments and concerted ambient measurements, ideally combined with in-situ
mesocosm experiments for the production of fresh SSA, should elucidate the sea-air transport of
marine carbohydrates and subsequent secondary processes in the atmosphere. (SOLAS themes 2,
4, 5)

Figure: Conceptual overview of the prim ary oceanic em ission of m arine polysaccharides and the
subsequent secondary processes.

Citation: Zeppenfeld, S., van Pinxteren, M., van Pinxteren, D., Wex, H., Berdalet, E., Vaqué, D.,
Dall’Osto, M., and Herrmann, H.: Aerosol Marine Primary Carbohydrates and Atmospheric
Transformation in the Western Antarctic Peninsula, ACS Earth Space Chem.,
10.1021/acsearthspacechem.0c00351, 2021.
2. Activities/main accomplishments in 2020 (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).


As the Aeolotron could not be used during the Corona pandemic, the Jähne group in Heidelberg
used the free time in 2020 to develop novel approaches for laboratory measurements of air-sea
gas transfer with the goal to simulate the oceanic conditions in a much more realistic way. These
activities resulted in a Reinhart Koselleck proposal, which we submitted to the German Science
Foundation (DFG) end of June 2020. To our own surprise this proposal was fully funded already
on December 14, 2020 for a period of five years starting in January 2021: https://www.uniheidelberg.de/en/newsroom/climate-relevant-exchange-processes-between-atmosphere-andocean (SOLAS theme 2)



The Wurl group (ICBM Oldenburg/Wilhelmshaven) explored the response of SML phytoplankton
communities to contrasting conditions of light and nutrients. We collected communities from the
SML and underlying bulkwater (as reference) at three different sites, the North Sea (open ocean)
and in the Sognefjord (Norway). In incubation experiments, we adjusted light exposure, nitrogen
(N) and phosphorus (P) supply to the communities and monitored growth rate until the stationary
growth phase was reached. Overall, we concluded that both SML and bulk communities were Nlimited as both communities responded significantly to N addition. We observed the highest
biomass under the reduced light conditions and additional N and P supply, but growth rates were
highest at non-reduced light condition and N supply. In addition, biomass yield was highest in the
bulk communities. From the results we could further concluded that communities collected from
the open ocean showed no response to light changes, but the communities from the fjord did.
That is probably because the fjord communities experience light limitations due to higher turbidity
and occasional shading. The study shows the distinct differences of communities’ responses
within the upper one meter of the ocean, and provides initial data of SML communities in terms
of coastal darkening. (SOLAS themes 1, 2, 4, 5)



Wurl group - Joint field campaign with Sanja Frka et al. in the Adriatic Sea (Croatian Coast) to
understand the diel changes of the sea-surface microlayer, and secondly, the effect of dry
deposition on the microlayer and near-surface layer (SOLAS themes 2, 3)



Colleagues from GEOMAR (Achterberg group/Mark Hopwood) and Universidad Austral de Chile
analyzed material from the 2015 Calbuco volcanic eruption to assess effects of the associated
ash deposition on marine systems finding evidence of a fertilizing effect in the South Pacific
shortly after the eruption OS - A mosaic of phytoplankton responses across Patagonia, the
southeast Pacific and the southwest Atlantic to ash deposition and trace metal release from the
Calbuco volcanic eruption in 2015 (copernicus.org) . (SOLAS theme 3)



Marandino group (GEOMAR) – began incubation experiments as part of the international project
ShipTRASE (funded by the Belmont Forum), seeking to investigate the influence of ship
emissions on trace gas cycling in the surface ocean. Performed 2 sets of experiments using open
loop and closed loop scrubber effluent diluted in Baltic Sea water samples. (SOLAS theme 3

and Science and Society)


Invited keynote talk by C. Marandino - Atmospheric composition over the Indian Ocean for the
SOLAS Indian Ocean Meeting, online – hosted in Pune, India. (SOLAS theme 1, 3, 4, 5, and
Integrated Studies of High Sensitivity Systems)



Herrmann group/Manuela van Pinxerten (TROPOS) - Amino acids are important contributors to
marine organic matter. In order to elucidate their transfer from the ocean into the atmosphere,
concerted measurements i.e., simultaneous measurements of seawater, size-segregated
aerosol particles and cloud water were performed at the Cape Verde islands within the
MarParCloud (Marine biological production, organic aerosol particles and marine clouds: a
Process chain campaign) campaign. The amino acids were present in all investigated marine
compartments and their similarity in the seawater, the SML and on the aerosol particle samples,
indicated that a certain amino acid contribution, in particular the hydrophilic amino acids, was
probably caused by sea spray and might be transferred up to cloud level. The neutral and
hydrophobic amino acids were also present in all marine compartments, suggesting some
interconnections. Stable amino acids like glycine are often reported as long-range tracers, but
their abundance in seawater and marine air masses prevailing during the sampling period
suggest an (additional) oceanic source. By distinguishing between submicron and supermicron
aerosol particles, differences in the chemical composition of these aerosol particle size classes
could be identified, which show a much higher complexity of the amino acid composition in the
submicron aerosol particles. One striking finding was the high and varying amino acid cloud water
concentration (11-490 ng m-3) as well as high enrichments (enrichment factors of up to 104
compared to ocean water). Finally, the varying composition of the amino acids in the different
matrices shows that their abundance and ocean-atmosphere transfer are influenced by
additional biotic and abiotic formation and degradation processes. Simple physico-chemical
parameters (e.g. surface activity) are not sufficient to describe the concentration and enrichments
of the amino acids in the marine environment. For a precise representation in organic matter
transfer models, further studies are needed to unravel their drivers and understand their

composition. Citation: N. Triesch, M. van Pinxteren, A. Engel, and H. Herrmann: Concerted
measurements of free amino acids at the Cape Verde Islands: High enrichments in submicron
sea spray aerosol particles and cloud droplets, Atmos. Chem. Phys., 21: 163–81, 2021. (SOLAS

theme 4)
3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
1. Jähne, B. (2020). What controls air-sea gas exchange at extreme wind speeds? Evidence
from laboratory experiments. In Recent Advances in the Study of Oceanic Whitecaps. ed.
By P. Vlahos and E. Monahan, Springer, 133-150, https://doi.org/10.1007/978-3-03036371-0_10. (SOLAS theme 2)
2. Lennartz, S. T., Marandino, M., Von Hobe, M., Andreae, M. O., et al. (2020). Marine carbonyl
sulfide (OCS) and carbon disulfide (CS 2): a compliation of measurements in seawater and
the marine boundary layer. Earth System Science Data, 12(1), 591-609,
https://doi.org/10.5194/essd-12-591-2020. (SOLAS themes 1, 4, 5)
3. Marandino, C., van Doorn, E., McDonald, N., Johnson, M., et al. (2020). From
monodisciplinary via multidisciplinary to an interdisciplinary approach investigating air-sea
interactions – A SOLAS Initiative. Coastal Management, 48(4), 238-256,
https://doi.org/10.1080/08920753.2020.1773208. (SOLAS Science and Society)
4. Mustaffa, N. I. H., Ribas-Ribas, M., Banko-Kubis, H. M., & Wurl, O. (2020). Global reduction
of in situ CO2 transfer velocity by natural surfactants in the sea-surface microlayer.
Proceedings of the Royal Society A, 476(2234), 20190763. (SOLAS themes 1, 2)
5. Stolle, C., Ribas-Ribas, M., Badewien, T. H., Barnes, J., Carpenter, L. J., Chance, R., ... &
Wurl, O. (2020). The Milan Campaign: Studying the Sea Surface Microlayer. Bulletin of the
American Meteorological Society, 101(4), 299-304. (SOLAS theme 2)
4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
During ShipTRASE, plans are being made to engage various actors in the shipping industry. This
did not occur in 2020, but is planned for 2021 and 2022. (SOLAS theme 3 and Science and
Society)

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).


Balloon campaign in Ny Alesund: Oct/Nov. 2021 and March-May 2022, participants:
TROPOS, University of Leipzig, AWI (SOLAS theme 5)



CENBASE R/V EMB – Warnemünde to Warnemünde (June 2022), investigating air-sea
exchange in the central Baltic, international collaboration between GEOMAR (Christa
Marandino/Anja Engel), IOW (Gregor Rehder), and the University of Hawaii (David Ho)
(SOLAS theme 2)



VW-COS R/V Senckenburg - 4-8 October 2021 in the coastal North Sea area, investigating
COS and CS 2 production from DOC and DOS, German-Israeli collaboration (SOLAS
themes 1, 4, 5)



CONNECT R/V SONNE – Dec 2021 – Jan 2022 from Las Palmas to Callao, investigating
the biogeochemical connections between the eastern and western Atlantic Ocean,
international participation (Chief Scientist - Birgit Quack/GEOMAR) (all SOLAS themes)



REEBUS/MOSES Eddy Study III R/V Meteor, Mindelo – Ponta Delgada, 29 May -8 July
2021, Mauritanian upwelling, funded partly by REEBUS (see Part 2 – 3.) (SOLAS theme
1)



DE-SOOP-Atlantic Sail – “Ship-of-Opportunity” line across North Atlantic between Europe
and North America, operational station of European research infrastructure ICOS
(Integrated Carbon Observation System), PI: Arne Körtzinger/GEOMAR, autonomous
carbon and oxygen observations in surface waters, funded under C-SCOPE (see Part 2 –

3.) (SOLAS theme 1)


Brazil-SOOP – new “Ship-of-Opportunity” line along Brazilian coast and 1500 m upstream
Amazon river to Manaus PIs: Arne Körtzinger/GEOMAR, Leticia Cotrim da Cunha/UERJ
Brazil, autonomous trace gas observations, funded under C-SCOPE (SOLAS theme 1)



DE-SOOP-Finnmaid – “Ship-of-Opportunity” line across Baltic Sea between Germany and
Finland, operational station of European research infrastructure ICOS (Integrated Carbon
Observation System), PI: Gregor Rehder/IOW, autonomous trace gas observations in
surface waters (SOLAS theme 1)



DE-SOOP-Polarstern – “Ship-of-Opportunity” line in Atlantic, Arctic and Southern Ocean,
operational station of European research infrastructure ICOS (Integrated Carbon
Observation System), PI: Mario Hoppema/AWI, autonomous carbon and oxygen
observations in surface waters (SOLAS theme 1)



BETS - Boknis Eck Time Series Station, western Baltic Sea, PI: Hermann
Bange/GEOMAR, monthly sampling, oceanography, biogeochemistry (SOLAS theme 1, 4,
5 and Integrated Studies…)



ICOS-OTC pCO2 inter-comparison – Flanders Marine Institute (VLIZ) in Oostende/Belgium,
28 June - 9 July 2021, international intercomparison of vast range of pCO 2 instruments and
sensors (28 system of 19 different types) for various marine applications, lead-PI: Tobias
Steinhoff, ICOS/GEOMAR (SOLAS theme 1)



Wurl Group - Four field studies (24th April to 15th May 2022, 2 Oct to 23 Oct 2022 and two
additional cruises confirmed in 2023) in the North Sea with the RV Heincke. In collaboration
with European Space Agency (ESA) and SMOS Barcelona Expert Centre. Collecting in-situ
sea surface data of essential climate variables to understand variability and crosscomparison with remote-sensed data. (potentially all SOLAS themes)



Wurl Group - Field Study in the Western Antarctic Peninsula in collaboration with Dr. Juan
Höfer, (Pontificia Universidad Católica de Valparaiso, Chile). Seasonal sampling starting end
of 2021 with mooring, and field work for process study end of 2022. Further collaboration
with Dr. Judith Piontek (IOW), Prof. Dr. Astrid Bracher (AWI), Dr. Frank Stratmann (TROPOS)
and Prof. Dr. Carolin Löscher (Southern Denmark University). (potentially all SOLAS
themes)

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
1. Forum and Panel Discussion – The apparent mismatch between science and policy at the
air-sea interface, Sustainability Research & Innovation Congress, Brisbane, Australia June
2021, Erik van Doorn and Christa Marandino/Kiel University and GEOMAR – lead/coconveners (SOLAS Science and Society)
2. UN Ocean Decade Predicted Ocean Laboratory OASIS Satellite Event (virtual, website https://airseaobs.org/oasis-for-a-predicted), Christa Marandino/GEOMAR - co-organizer
and plenary moderator (potentially all SOLAS themes)
3. UN Ocean Decade Clean Ocean Laboratory OASIS Satellite Event (virtual, proposed only)
Christa Marandino/GEOMAR - lead organizer (SOLAS theme 3 and Science and
Society)
4. Eddy Covariance Best Practice Workshops (Kickoff meeting), OBPS Workshop Series, 21
Sep 2021 Christa Marandino/GEOMAR - co-organizer (SOLAS theme 2)
5. B. Jähne (Flagship), C. Marandino (Keynote) - German speakers during the 8th Int.
Symposium on Gas Transfer at Water Surfaces, Plymouth, 19 May 2021 (GTWS Bitesize)
and 17 – 20 May 2022, http://www.pml.ac.uk/GTWS2020 (SOLAS theme 2)
6. Virtual SOLAS Summer School planned for 2022 – Christa Marandino Director, website https://www.solas-int.org/news/events/summer-school-22-23/virtual-summer-school22.html (all SOLAS themes, including cross-cutting topics)
7. SOLAS Shipping Workshop – planned for first half of 2022, discussion amongst all SOLAS
sponsored and related projects, Christa Marandino/GEOMAR - co-organizer (SOLAS
theme 3 and Science and Society)
3. Funded national and international projects/activities underway.

REEBUS – Role of Eddies in the Carbon Pump of Eastern Boundary Upwelling Systems –
Demonstration Case Canary Current System, collaborative project funded by Federal Ministry of
Education and Research, 2019-2022 (45 months), lead PI: Arne Körtzinger/GEOMAR, total funding:
~3 MEUR (SOLAS theme 1 and Integrated Studies…)
C-SCOPE – Towards Marine Carbon Observation 2.0: Socialization, Networking, Perfection and
Extension, collaborative project funded by Federal Ministry of Education and Research, 2021-2023
(36 months), lead PI: Arne Körtzinger/GEOMAR, total funding: ~2.4 MEUR, DE-SOOP-Atlantic Sail,
new Brazil-SOOP, combination BGC-Argo/SOCONET (SOLAS theme 1 and Science and Society)
ShipTRASE – Global shipping: Linking policy and economics to biogeochemical cycling and air-sea
interaction, Belmont Forum CRA Transdisciplinary Research for Ocean Sustainability (German
partners funded by the Federal Ministry of Education and Research), 2020-2023 (36 months), Lead
German PI – Christa Marandino/GEOMAR, total German funding: ~300 KEUR (between GEOMAR
and Kiel University) (SOLAS theme 3 and Science and Society)
VW-COS - A novel approach to quantify global ocean emissions of carbonyl sulphide, Lower SaxonyIsraeli cooperation funding from Volkswagen Foundation, 2020-2023 (36 months), Lead PI – Sinikka
Lennartz/Oldenburg University, total funding 300 KEUR (SOLAS themes 1, 4, 5)
Koselleck (German Science Foundation award to Bernd Jähne) - In the first stage of the project
(2021-2022), a radically new approach will be taken to simulate oceanic conditions at low and
medium wind speeds in the Heidelberg Aeolotron in an appropriately realistic way for the first time.
Two advanced imaging techniques will be used to measure the gas and heat exchange rates locally
within seconds under non-stationary conditions in the Heidelberg Aeolotron: Active thermography
will be used to measure the heat exchange rate and a new opto-chemical technique will visualize the
mass boundary layer at the water surface, which is only fractions of a millimeter thick, from which the
local rate of gas exchange can be determined. By using these fast , new techniques, the processes
controlling gas and heat transfer can be studied in the presence of growing and decaying wave fields
for the first time. High wave ages, which have not been studied before in a wind-wave tank, will
become accessible by using gases heavier than air as the Aeolotron's atmosphere. At low wind
speeds, the important influence of surface-active materials on the gas transfer will also be studied in
detail. With these measurements, a physically based description of the mechanisms of gas exchange
under oceanic conditions finally will be possible.
In the second phase of the Koselleck project (2023-2024), a simple technique to measure gas and
heat exchange on the ocean in less than a minute with meter-scale resolutions will be developed.
The instrument consists just of a thermal imaging camera and determines the transfer rate and the
dominant physical mechanisms from the spatio-temporal thermal patterns at the ocean surface. This
will also enable to verify whether the prevoius laboratory measurements have included all
mechanisms relevant to the ocean. The measurements on the ocean will be performed in cooperation
with GEOMAR in Kiel and the Institute of Chemistry and Biology of the Sea at the University of
Oldenburg. (SOLAS theme 2)
MATE – MAritime Traffic Emissions: A monitoring network (MarTerra/EU), Developing buoy
platforms and towed vehicles for the monitoring of ship-based emissions entering and floating on the
sea surface, including oil films, plastic debris and soot particles , Oliver Wurl/ICBM (SOLAS theme 3
and Science and Society)
NorthSat-X – The North Sea from space: Using explainable artificial intelligence to improve satellite
observations of climate change (The Ministry for Science and Culture of the State of Lower Saxony),
Understanding the variability of essential climate variables, primarily sea-surface temperature and
salinity in the SML. The acquired knowledge will be used for the validation of satellite-derived data,
Oliver Wurl/ICBM (potentially all SOLAS themes)
EWARP – Exchange fluxes of climate-relevant trace gases off the Western AntaRctic Peninsula
(DFG). Understanding mechanisms for production and exchange fluxes of climate-relevant trace
gases in coastal and open ocean waters off the Western Antarctic Peninsula with focus on primary

production, the sea-surface microlayer and near-surface hydrodynamics, Oliver Wurl/ICBM (SOLAS
themes 1, 4, 5)

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
Atlantic Upwelling, new GEOMAR Integrated Research Focus, development of concept for yearlong multi-platform, multi-parameter, multi-disciplinary intensive field campaign in coastal upwelling
system off West Africa, planned time window: 2025-2027, lead-PI: Arne Körtzinger/GEOMAR
(potentially all SOLAS themes and Integrated Studies…)

BASS – Biogeochemical processes and Air–sea exchange in the Sea-Surface microlayer
(DFG Research group). Exploring the significance of the SML as a biogeochemical and
photochemical reactor in an unprecedented comprehensive and interdisciplinary approach.
Submitted on 19 July 2021, final evaluation on 2 November 2021. 24 PIs and co-PIs, 4.2 Million
Euro requested. Anticipated duration: 2022-2025. Possibility of second phase, lead PIs: Oliver
Wurl/ICBM and Hermann Bange/GEOMAR (includes many German institutions) (potentially all
SOLAS themes)

Wurl Group - Proposal within the framework of the Federal Government's Strategy for the
Internationalization of Science and Research Guidelines for the Promotion of Scientific and
Technological Cooperation (STC) with Colombia. To continue established collaboration with Dr.
Lennin Florez-Leiva (University of Antioquia, Colombia). (SOLAS themes 1, 2, 5)
5. Engagements with other international projects, organisations, programmes, etc.
 SCOR WG 162 Observing Air-Sea Interactions Strategy (OASIS) co-chaired by C.
Marandino (GEOMAR)
 UN Ocean Decade – OASIS is a endorsed programme and is, thus, participating in all
possible UN Ocean Decade events (e.g., satellite events of all Decade Labs)
 Belmont Forum sponsored project ShipTRASE (German PIs: C. Marandino-GEOMAR, N.
Matz-Lück - CAU)

Comments
This report covers content provided by Oldenburg University, Heidelberg University, GEOMAR, and
TROPOS only, but contains the work of other institutions, such as MPI Hamburg and Kiel
University.
For further material on the Aeolotron, please see the zenodo “Small-Scale Air-Sea
Interaction” Community https://zenodo.org/communities/asi

Report for the year 2020 and future activities

SOLAS India
Compiled by: Sheryl Oliveira Fernandes and Anoop Mahajan
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
A mailing list for the SOLAS India scientific community could be initiated to facilitate specific
requests/announcements. Inputs received from various researchers would be immensely helpful in
updating and compiling research publications, projects; field campaigns; workshops and
conferences; international collaborations, etc.

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are most
interested in results of international collaborations. (If you wish to include more than one highlight,
feel free to do so).

Title: Surface Inorganic Iodine Speciation in the Indian and Southern Oceans From 12°N
to 70°S
Text: Marine iodine speciation can be used as a tracer for primary productivity, sedimentary
inputs, and ocean oxygenation. The reaction of iodide with ozone at the sea surface has also
been identified as the largest deposition sink for tropospheric ozone and the dominant source of
iodine to the atmosphere. Accurate incorporation of these processes into atmospheric models
requires improved understanding of iodide concentrations at the air-sea interface and help with
better estimation of the sea-air iodine fluxes. However, observations of sea surface iodide are
relatively sparse and were particularly lacking in the Indian Ocean basin. A new study by
Chance et al (2020) added sea surface (10 m depth) iodide and iodate observations made
during four cruises in the Indian Ocean and the Indian sector of the Southern Ocean to the
global database. These observations span a large latitudinal transect from ~12oN to ~70oS.
Concentrations and spatial distribution of sea surface iodide follow the same general trends as
in other ocean basins, with iodide concentrations tending to decrease with increasing latitude
(and decreasing sea surface temperature). However, the gradient of this relationship was
steeper in subtropical waters of the Indian Ocean than in the Atlantic or Pacific, suggesting that
it might not be accurately represented by widely used parameterisations based on sea surface
temperature. This difference in gradients between basins may arise from differences in
phytoplankton community composition and/or iodide production rates. Iodide concentrations in
the tropical northern Indian Ocean were higher and more variable than elsewhere. Modelling
based analysis showed that multiple interacting factors were found to drive the iodide
distribution. These observations have also been used by other groups to understand
atmospheric iodine distribution in the Indian Ocean, showing that the current global
parameterizations are inadequate for explaining the sea-air flux of iodine compounds (Inamdar
et al., 2020).

Figure: Observations from four different cruises in the Indian Ocean were integrated into a
global seawater iodine species database. These are the first observations in the Indian Ocean,
and help plug a major gap in the current database.
Citations:
Chance R., Liselotte T., Sarkar A., Sinha A.K., Mahajan A.S., Chacko R., Sabu P., Roy R.,
Jickells T.D., Stevens D., Wadley M., Carpenter L.C. (2020). Surface Inorganic Iodine

Speciation in the Indian and Southern Oceans From 12°N to 70°S. Frontiers in Marine
Science, 621(7): 1-16. DOI: 10.3389/fmars.2020.00621.
Inamdar S., Tinel L., Chance R., Carpenter L.J., Sabu P., Chacko R., et al. (2020). Estimation
of Reactive Inorganic Iodine Fluxes in the Indian and Southern Ocean Marine Boundary
Layer. Atmospheric Chemistry and Physics, 20(20): 12093-12114. DOI: 10.5194/acp20-12093-2020.

2. Activities/main accomplishments in 2020 (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).
Meeting
SOLAS Indian Ocean meeting, 30 September 2020, Online (Conveners: A. Mahajan, H. Bange, J.
Gier, L. Miller, P. Suntharalingam).
3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
Aswini M.A., Kumar A., Das S.K. 2020. Quantification of long-range transported aeolian dust
towards the Indian peninsular region using satellite and ground-based data - A case study
during a dust storm over the Arabian Sea. Atmospheric Research, 239: 104910. DOI:
10.1016/j.atmosres.2020.104910.
Chance R., Liselotte T., Sarkar A., Sinha A.K., Mahajan A.S., Chacko R., Sabu P., Roy R., Jickells
T.D., Stevens D., Wadley M., Carpenter L.C. 2020. Surface inorganic iodine speciation in the
Indian and Southern oceans from 12°N to 70°S. Frontiers in Marine Science, 621(7): 1-16..
DOI: 10.3389/fmars.2020.00621.
Praveen V., Valsala V., Ajayamohan R.S., Balasubramanian S. 2020. Oceanic mixing over the
Northern Arabian Sea in a warming scenario: Tug of war between wind and buoyancy
forces. Journal of Physical Oceanography, 50: 945-964. DOI: 10.1175/JPO-D-19-0173.1.
Tejas D.M., Gnanaseelan C., Rashmi A.K., Deepa J.S. 2020. Indian Ocean warming trends and
forcing mechanism with emphasis on northeastern tropical Indian Ocean. In: Sheela Nair L.,
Prakash T.N., Padmalal D., Kumar Seelam J. (eds.), Oceanic and Coastal Processes of the
Indian Seas. Journal of Coastal Research, 89: 15-19. DOI: 10.2112/SI89-003.1.
Tripathi N., Sahu L.K., Singh A., Yadav Ravi, Patel A., Patel K., Meenu P. 2020. Elevated levels of
biogenic nonmethane hydrocarbons in the marine boundary layer of the Arabian Sea during
the intermonsoon. Journal of Geophysical Research: Atmospheres, 125: 22, e2020JD032869.
DOI: 10.1029/2020JD032869.
Vibhute A., Halder S., Prem Singh, Parekh A., Chowdary J.S., Gnanaseelan C. 2020. Decadal
variability of tropical Indian Ocean sea surface temperature and its impact on the Indian
summer monsoon. Theoretical and Applied Climatology, 141(1-2): 551-566. DOI:
10.1007/s00704-020-03216-1.
4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?

Engagement with stakeholders/societal partners/external research users was planned to co-produce
knowledge in 2020. However, due to the prevailing COVID-19 pandemic it could not be initiated.

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
1. A manuscript synthesizing SOLAS activities in the Indian Ocean is currently underway.
2. Expeditions in the Arabian Sea, Bay of Bengal and Indian Ocean have been planned
onboard ORV Sagar Kanya and other chartered scientific vessel(s).
Some of the cruises scheduled onboard of ORV Sagar Kanya from April 2021 to March 2022
are as follows:








Cruise in Arabian Sea to study the influence of seabed features & open ocean
exchanges on coastal ocean dynamics; 1 April to 10 May 2021; PI: Dr. L Sheela Nair.
The Research Moored Array for African-Asian-Australian Monsoon Analysis and
Prediction (RAMA) cruise in Bay of Bengal; 15 May to 3 June 2021; PIs: Dr A.
Chatterjee / Dr Suresh K.
OOS RAMA cruise in Indian Ocean/ Arabian Sea; 8 June to 10 July 2021; PI: Dr. R.
Venkatesan.
Cruise in Arabian Sea/Bay of Bengal; 18 Aug to 16 Sept 2021; PI: Dr. R. Venkatesan.
Cruise in Arabian Sea to study Biogeochemistry of trace elements and isotopes; 20
Oct to 18 Nov 2021; PIs: Dr. A K Sudheer and Prof. Ravi Bhushan.
Cruise in Bay of Bengal to study ocean acidification along East coast; 22 Dec 2021 to
11 Jan 2022; PI: Dr VVSS Sarma.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
Due to the ongoing COVID-19 pandemic, the International Indian Ocean Science Conference
(IIOSC)-2020 has been postponed till further notice.

3. Funded national and international projects/activities underway.
A number of studies funded by various Government agencies in India and overseas viz.,
Ministry of Earth Sciences (MoES), Council of Scientific and Industrial Research (CSIR),
Ministry of Human Resource and Development, Department of Science and Technology,
Space Applications Centre, ISRO, Texas A&M University, Texas, USA and Sri Venkateswara
University, Tirupati, India and Office of Naval Research (ONR), Department of Defense, USA
have been carried out and are as follows:
Anandh T.S., Das BK., Kuttippurath J., Chakraborty A. 2020. A coupled model analyses on the
interaction between oceanic eddies and tropical cyclones over the Bay of Bengal. Ocean
Dynamics, 70(3): 327-337. DOI: 10.1007/s10236-019-01330-x.
Anju E.I., Effy J.B., Francis P.A. 2020. On the upper ocean response of Bay of Bengal to very
severe cyclones Phailin and Hudhud. Journal of Operational Oceanography, DOI:
10.1080/1755876X.2020.1813412.
Beal L.M., Vialard J., Roxy M.K., et al. 2020. A roadmap to IndOOS-2: Better observations of the
rapidly-warming Indian Ocean. Bulletin of the American Meteorological Society, 101: E1891-

E1913. DOI: 10.1175/BAMS-D-19-0209.1.
Dandapat S., Gnanaseelan C., Parekh A. 2020. Impact of excess and deficit river runoff on Bay of
Bengal upper ocean characteristics using an ocean general circulation model. Deep Sea
Research Part II, 172:104714. DOI: 10.1016/j.dsr2.2019.104714.
Greaser S.R., Subrahmanyam B., Trott C.B., Roman-Stork H.L. 2020. Interactions between
mesoscale eddies and synoptic oscillations in the Bay of Bengal during the strong monsoon
of 2019. Journal of Geophysical Research-Oceans, 125(10): e2020JC016772, DOI:
10.1029/2020JC016772.
Hrudya, P.P.V.H., Varikoden H., Vishnu R.N. 2020. Changes in the relationship between Indian
Ocean dipole and Indian summer monsoon rainfall in early and recent multidecadal epochs
during different phases of monsoon. International Journal of Climatology, 41(S1): E305E318. DOI: 10.1002/joc.6685.
Karmakar N., Chakraborty A., Nanjundiah R.S. 2020. Influence of global sea-surface temperature
on ultra-low-frequency variability in Indian summer monsoon rainfall. Quarterly Journal of the
Royal Meteorological Society. 146(727): 904-921. DOI: 10.1002/qj.3715.
Kumar V., Pradhan P.K., Sinha T., Rao S.V.B., Chang H-P. 2020. Interaction of a low-pressure
system, an offshore trough, and mid-tropospheric dry air intrusion: The Kerala Flood of
August 2018. 11, 740. DOI: 10.3390/atmos11070740.
Pant V., Prakash K.R. 2020. Response of air–sea fluxes and oceanic features to the coupling of
ocean–atmosphere–wave during the passage of a tropical cyclone. Pure and Applied
Geophysics. 177, 3999–4023. DOI: 10.1007/s00024-020-02441-z
Pokhrel S., Dutta U., Rahaman H., Chaudhari H.S., Hazra A., Saha Subodh K., Veeranjaneyulu C.
2020. Evaluation of different heat flux products over the Tropical Indian Ocean. Earth and
Space Science, 7(6): e2019EA000988, DOI: 10.1029/2019EA000988.
Roy C., Fadnavis S., Sabin T.P. 2020. The stratospheric ozone rich cold intrusion during El-Niño
over the Indian region: implication during the Indian summer monsoon. International Journal
of Climatology. 41(S1): E233-E248. DOI: 10.1002/joc.6680.
Sharma R., Agarwal N., Chakraborty A., Mallick S., Kumar R. 2020. Assessing the ocean surface
current impact on scatterometer (C- and Ku-Bands) and altimeter (Ka-Band) derived winds in
the Bay of Bengal. IEEE Geoscience and Remote Sensing Letters, DOI:
10.1109/LGRS.2020.3025817.
Singh V.K., Roxy M.K., Deshpande M. 2020. The unusual long track and rapid intensification of
very
severe
cyclone
Ockhi.
Current
Science,
119(5):
771-779,
DOI:
10.18520/cs/v119/i5/771-779.
Subrahmanyam B., Roman-Stork H.L., Murty V.S.N. 2020. Response of the Bay of Bengal to 3-7day synoptic oscillations during the Southwest monsoon of 2019. Journal of Geophysical
Research-Oceans, 125: e2020JC016200. DOI: 10.1029/2020JC016200.
Sudeepkumar B.L, Babu C.A., Varikoden H. 2020. Atmospheric Boundary Layer Height and
Surface Parameters: Trends and Relationships over the West Coast of India. Atmospheric
Research, 245: 105050. DOI: 10.1016/j.atmosres.2020.105050.
Tripathi N., Sahu L.K., Singh A., Yadav Ravi, Karati K.K. 2020. High levels of isoprene in the
marine boundary layer of the Arabian Sea during spring inter-monsoon: Role of
phytoplankton blooms. ACS Earth and Space Chemistry 4, 4, 583–590. DOI:

10.1021/acsearthspacechem.9b00325.
Yadav K, Sarma VVSS, Kumar MD. 2020. Spatial and temporal variability in concentration and
characteristics of aerosols at Visakhapatnam (east) and Goa (west) coasts of India.
Environmental Science and Pollution Research, 27: 532-546. DOI: 10.1007/s11356-01906784-6.
These studies fall within the scope of SOLAS. Therefore, a request will be made to endorse them
under SOLAS.
4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
Compilation of previous cruise/project reports has been initiated.

5. Engagements with other international projects, organisations, programmes, etc.
Projects endorsed by IIOE-2 are as follows:

Sr. no.

Project no. Project title

1.

IIOE2EP12

2.

IIOE2EP16

Lead investigator Period
and
contact project
details

of

Dust
Stimulated Dr. Arvind Singh, 2016-2020
Nitrogen Fixation in PRL, Ahmedabad,
the Arabian Sea- an India.
assessment of HNLC
region
hypothesis arvinds@prl.res.in
(DUSTNIF)

Biogeochemistry
of
Trace
Elements
and
Isotopes in the
Indian
Ocean
(GEOTRACESINDIA)

Dr. Sunil
Singh,

Kumar

April
2011continuing

Physical Research
Laboratory,
Ahmedabad
380009, India
sunil@prl.res.in

3.

IIOE2EP17

Real-time
Meteorological
and
Oceanographic
data
collection

Dr. R. Venkatesan, 1996-continuing
NIOT,
Chennai,
India

4.

IIOE2EP23

Comments

using
moored
buoy network in
Indian
Seas
(OON-INDIA)

venakt@niot.res.in

Influence
of
Indian
Ocean
sector of the
Southern Ocean
dynamics
and
biogeochemistry
on the tropical
weather
and
climate (ISESO)

Dr. Anil Kumar N, 2002-continuing
NCAOR, Goa 403
804, India
anil@ncaor.gov.in

Report for the year 2020 and future activities
SOLAS Israel
compiled by: Yoav Lehahn

First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Airborne microplastic particles in the remote marine atmosphere
Anthropogenic pollution from marine microplastic particles is a growing concern, both as a source
of toxic compounds, and because they can transport pathogens and other pollutants. Airborne
microplastic particles were previously observed over terrestrial and coastal locations, but not in the
remote ocean. Scientists associated with SOLAS-Israel and other colleagues have collected
ambient aerosol samples in the North Atlantic Ocean, including the remote marine atmosphere,
during the TaraPacific expedition in May-June 2016, and chemically characterized them using
micro-Raman spectroscopy. The scientists have detected a range of airborne microplastics,
including polystyrene, polyethylene, poly-propylene, and poly-silicone compounds. Polyethylene
and polypropylene were also found in seawater, suggesting local production of airborne
microplastic particles. Terminal velocity estimations and back trajectory analysis support this
conclusion. For technical reasons, only particles larger than 5μm, at the upper end of a typical
marine atmospheric size distribution,were analyzed, suggesting that the analyses underestimate
the presence of airborne microplastic particles in the remote marine atmosphere.

Figure: Comparison between airborne and seawater microplastic particles. a Raman spectra of
airborne microplastic samples collected between June 22nd and 23rd 2016, between 26°N 66°W
and 26°N 72°W (filters 38–39). b Raman spectra of seawater microplastic samples collected on
June 22nd, 2016 at 26°N 68°W. Optical microscope images are presented for both airborne and
seawater particles. Close up images of the locations where the Raman spectra were retrieved in
the seawater microplastic particles are presented. The Raman spectra of the corresponding plastic
polymer standards are shown in magenta.
Citation: Trainic, M., Flores, J.M., Pinkas, I. et al. Airborne microplastic particles detected in the
remote marine atmosphere. Commun Earth Environ 1, 64 (2020). https://doi.org/10.1038/s43247020-00061-y

2. Activities/main accomplishments in 2020 (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).
Israeli scientists are involved in SOLAS-related activities in the adjacent Mediterranean and Red
sea, as well as in other parts of the World Ocean. A major contribution to SOLAS research in the
easternmost part of Mediterranean comes from a net of marine stations located off the Israeli
coast. The net consists of DEEPLEV that was launched by Bar-Ilan University and the Israel
Oceanographic and Limnological Research (IOLR), and THEMO that was launched by Texas A&M
and the University of Haifa. DEEPLAV is a permanent marine research station ('mooring'), the first
of its kind in this region, placed off the coast of Israel, 50 kilometers west of Haifa. Anchored to the
seabed at a water depth of 1500 m, the station contains a large number of state-of-the-art
measuring instruments, spread over a cable running from the seabed almost to the sea surface,
enabling continuous study of the physical and ecological system in the eastern Mediterranean Sea.
THEMO is an observatory comprising of two sensor arrays attached to 2.25m diameter surface
buoys. THEMO includes an operational shallow mooring (125 m) in the coastal zone of the Levant
Basin of the Mediterranean Sea, and a deep mooring (1500 m) located 50 km from the northern
shores of Haifa after the continental shelf. The two moorings have mealtime RF communication
capabilities, and the data is received at a shore station and is displayed at near-real time at the
University of Haifa. The data from the marine stations is complemented by monthly interdisciplinary

oceanographic cruises, which were carried out by researchers from different research institutes in
Israel. In the Gulf of Aqaba, at the northern tip of the Red Sea, several SOLAS-related activities are
performed by Inter-University Institute (IUI) researchers : (1) ongoing dust sampling time series, the
first is a weekly resolved trap that has been deployed since 2006 and is operated by the National
Monitoring Program, and the second is deployed for short time periods (~1-2 days) only during time
of interest (e.g., dust storms) in order to obtain a more clear compositional fingerprint of the dust
during different atmospheric settings; (2) Ongoing sediment trap mooring deployed at the north Gulf
of Aqaba, a deep oligotrophic sea. This mooring has been deployed continuously since early 2014
and collects a coupled monthly and daily resolved samples. The samples are used, amongst other
objectives, to identify the source to sink signal transfer of terrigenous particles (primarily
atmospheric dust), and evaluate the connection between dust input, export production rates, and
water column biogeochemical cycles; (3) Trace metal cycles and anthropogenic impacts in the Gulf
of Aqaba. Trace metal concentrations and the Pb isotopic composition are measured monthly and
sub-monthly in the dissolved phase of seawater profiles in the Gulf of Aqaba. The results are
evaluated in the context of dust inputs and water column productivity and physical configuration.

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
Kessler, N., Armoza-Zvuloni, R., Wang, S. et al. Selective collection of iron-rich dust particles by
natural Trichodesmium colonies. ISME J 14, 91–103 (2020). https://doi.org/10.1038/s41396-0190505-x
Shaked, Y., Buck, K.N., Mellett, T. et al. Insights into the bioavailability of oceanic dissolved Fe
from phytoplankton uptake kinetics. ISME J 14, 1182–1193 (2020). https://doi.org/10.1038/s41396020-0597-3
Trainic, M., Flores, J.M., Pinkas, I. et al. Airborne microplastic particles detected in the remote
marine atmosphere. Commun Earth Environ 1, 64 (2020). https://doi.org/10.1038/s43247-02000061-y
Asfur, M., Silverman, J. & Price, C. Ocean acidification may be increasing the intensity of lightning
over the oceans. Sci Rep 10, 21847 (2020). https://doi.org/10.1038/s41598-020-79066-8
Rahav E, Paytan A, Mescioglu E, Bar-Zeev E, Martínez Ruiz F, Xian P, Herut B. Bio-Aerosols
Negatively Affect Prochlorococcus in Oligotrophic Aerosol-Rich Marine Regions. Atmosphere
11(5):540 (2020). https://doi.org/10.3390/atmos11050540
4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
The School of Marine Sciences at the University of Haifa is holding a graduate course on
Edvanced Topics in Surface Ocean - Lower Atmosphere Research. In the coming academic year it
is intended to make this course an inter-university endeavor, thus substentially increasin the
number of students exposed to different aspects of SOLAS science.
3. Funded national and international projects/activities underway.
A new research project titled The Eastern Mediterranean Sea Centre- An Early-Warning ModelSystem for our Future Oceans: EMS Future Ocean REsearch (EMS FORE), will be launched in the
coming monthes in the frame a German-Israeli Helmholtz International Laboratory. The goals of
EMS FORE target fundamental questions regarding the impacts of climate change and
anthropogenic stressors on our oceans and specifically on the EMS. EMS FORE focuses on the
complex oligotrophic EMS, and intends to draw a direct linkbetween anthropogenic pressures and
changes in biogeochemical processes and ecosystem structure and function in this ocean region.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

5. Engagements with other international projects, organisations, programmes, etc.

Comments

Report for the year 2020 and future activities

SOLAS Japan
compiled by: Yuzo Miyazaki
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Linking the amount of organic matter (OM) in sea spray aerosols (SSAs) to biological processes in
ocean surface is essential for understanding marine aerosol formation and their potential to affect
cloud formation. To date, chlorophyll (Chl) a concentration has been widely used as a surrogate for
surface phytoplankton biomass or productivity to predict the relative abundance of OM in SSAs
(OMSSA). Miyazaki et al. (2020) proposed a new index to present OMSSA using concentrations of Chl
a and chlorophyllide (Chllide) a, which is a breakdown product of Chl a and has been used as a

biomarker of senescent algal cells. The index was compared with submicrometer OMSSA, based on
surface seawater and aerosol samples obtained during the pre-bloom in the western subarctic
Pacific (March 2015). Their results showed that the OMSSA was highly correlated with this unique
index, suggesting that the OMSSA was closely linked with senescent algal cells and/or cell lysis.
Furthermore, the hygroscopicity parameters κ derived from water-extracted SSA samples implied a
reduction in the SSA hygroscopicity with increasing senescent status of phytoplankton. The index
can represent OMSSA on a timescale of a day during the pre-bloom period, which should be further
examined over different oceanic regions.
Figure: The organic carbon (OC)/Na+ and watersoluble OC (WSOC)/Na+ ratios in the SSA
samples as functions of (a) Chl a concentration
and (b) Isenes in surface seawater (SSW). Isenes is
defined as [Chllide a]/([Chllide a] + [Chl a]), where
[Chl a] and [Chllide a] represent the
concentrations of Chl a and Chllide a in SSW,
respectively. For each one SSA sample, one or
two corresponding measurement data of Chl a and
Chllide a in SSW were obtained, so that the
number of the data point in the panels is more
than six of the SSA samples. The individual SSW
data points corresponding to the identical aerosol
sampling data are connected with a straight line.
Adopted from Miyazaki et al. (2020).
Citation: Miyazaki, Y., K. Suzuki, E. Tachibana, Y. Yamashita, A. Müller, K. Kawana, and J.
Nishioka (2020), New index of organic mass enrichment in sea spray aerosols linked with
senescent status in marine phytoplankton, Scientific Reports, 10, 17042, doi: 10.1038/s41598-02073718-5.
2. Activities/main accomplishments in 2020 (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).

Theme 1: Greenhouse gases and the oceans
Cruise/Field campaigns
-

Sep.-Nov. 2020, R/V Mirai, underway pCO2 observation in the Arctic and the North Pacific
Ocean (P.I. Murata)

-

Participation in the Multidisciplinary drifting Observatory for the Study of Arctic Climate
(MOSAiC) Expedition(Participant: D. Nomura)

Model and data intercomparisons
-

Mar. 2019- RECCAP2 (Regional Carbon Cycle Assessment and Processes phase 2; Co-char
Patra)

Theme 3: Atmospheric deposition and ocean biogeochemistry
Cruise/Field campaigns
-

13 Feb-24 Mar, 2021: IMPACT-SEA (Influence on Marine ecosystem at western North Pacific
by Atmospheric Chemical Trace Species from East Asia) project during R/V Mirai (PI: F.
Taketani)

Theme 4: Interconnections between aerosols, clouds, and marine ecosystems
Cruise/Field campaigns
- Baseline atmospheric composition observations (BC, O3, CO, fluorescent aerosols etc) on R/V
Mirai during MR19-04 Leg3 (Jan-Feb 2020) over Indian Ocean, MR20-01 (Feb-Mar 2020), MR20E01 (Aug-Sep 2020), MR20-E02 (Nov-Dec 2020) and MR21-01 (Feb-Mar 2021) over the western
Pacific, and MR20-05C (Sep-Nov 2020) over the Northern Pacific/Arctic Ocean.

General SOLAS
Meetings/international workshop
- "Biogeochemical linkages between the surface ocean and atmosphere" session at Japan
Geoscience Union (JpGU) -AGU Joint Meeting 2020, 13 July 2020 (Conveners: S. Kameyama, Y.
Iwamoto, M. N. Aita, D. Sasano)

- Session of "Ozone over the Oceans" by working group (WG) under Tropospheric Ozone
Assessment Report (TOAR)-II kick-off online workshop on 27 and 28 Jan 2021. (basically under
IGAC but SOLAS related). The WG has been led by Roberto Sommariva and Alfonso SaizRoberto
Sommariva with Yugo Kanaya as SC Liaison, and Takashi Sekiya, Hisahiro Takashima, and Yuzo
Miyazaki as WG members from Japan.

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
(In alphabetical order)
Ito, A., M. M. G. Perron, B. C. Proemse, M. Strzelec, M. Gault-Ringold, P. W. Boyd, and A. R.
Bowie, Evaluation of aerosol iron solubility over Australian coastal regions based on inverse
modeling: Implications of bushfires on bioaccessible iron concentrations in the Southern
Hemisphere, Progress in Earth and Planetary Science, 7, 42. https://doi.org/10.1186/s40645-02000357-9, 2020.
Murakami K, Nomura D, Hashida G, Nakaoka S, Kitade Y, Hirano D, Hirawake, T, Ohshima K.I.
Strong biological carbon uptake and carbonate chemistry associated with dense shelf water
outflows in the Cape Darnley polynya, East Antarctica, Marine Chemistry, 225, 103842,
https://doi.org/10.1016/j.marchem.2020.103842, 2020.
Tohjima, Y., Zeng, J., Shirai, T., Niwa, Y., Ishidoya, S., Taketani, F., Sasano, D., Kosugi, N.,
Kameyama, S., Takashima, H., Nara, H., and Morimoto, S., Estimation of CH4 emissions from the
East Siberian Arctic Shelf based on atmospheric observations aboard the R/V Mirai during fall
cruises from 2012 to 2017, Polar Science, 100571, https://doi.org/10.1016/j.polar.2020.100571,
2020.
Tsunogai, U., Y. Miyoshi, T. Matsushita, D.D. Komatsu, M. Ito, C. Sukigara, F. Nakagawa, M.
Maruo, Dual stable isotope characterization of excess methane in oxic waters of a mesotrophic
lake, Limnology and Oceanograhy, 65, Issue 12, 2937–2952, doi:10.1002/lno.11566, 2020.
Yoshizue, M., Taketani, F., Adachi, K., Iwamoto, Y., Tohjima, Y., Mori, T., and Miura, K., Detection
of Aerosol Particles from Siberian Biomass Burning over the Western North Pacific, Atmosphere,
11, 1175, pp.1-8, 2020 DOI:10.3390/atmos11111175, 2020. (Selected as the Editor's choice paper)

4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
(No specific order)
Cruise/Field campaigns:
- 11 April – 1 May 2021, Elucidating impact of sea-ice melting in the offing of Shiretoko on physical
oceanography, marine ecosystem, and biogeochemical processes, R/V Shinsei Maru cruise (KS21-6 led by J. Nishioka) over the Sea of Okhotsk.
- Seisui-maru (Mie University) cruise at Ise Bay and coastal area of western North Pacific (chief
scientist: Urumu Tsunogai) (7-9 July 7, 2021).
- Sinsei-maru (Mie University) cruise at western North Pacific (chief scientist: Urumu Tsunogai) (28
Oct. – 5 Nov. 2021).
- Seisui-maru (JAMSTEC) cruise at Ise Bay and coastal area of western North Pacific (chief
scientist: Urumu Tsunogai) (from Nov. 10 to 12, 2021).
- Continued atmospheric composition observations (BC, O3, CO, fluorescent aerosols etc) on R/V
Mirai during MR21-03 etc (May-Jul, Dec 2021) over the western Pacific and an arctic cruise (SepOct 2021).
- 5-9 July 2021: Sampling of aerosol and reactive oxygen spices in seawater during R/V Toyoshio
Maru cruise in Seto Inland Sea, Japan (PI: Y. Iwamoto and K. Takeda)
- Inter-comparison experiment for the gas flux over the sea ice at Cambridge Bay, Canada, May
2022. (Participant: D. Nomura)

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
(No specific order)
Meetings/international workshop
-Institute of Low Temperature Science (ILTS) Workshop on Biogeochemical Interactions between
Ocean and Atmosphere, Hokkaido University, Sapporo, in March 2021 (Organizers: A. Ito, Y.
Miyazaki)
-3 June 2021: "Biogeochemical linkages between the surface ocean and atmosphere" session at
Japan Geoscience Union (JpGU) Meeting 2021 (Convener: S. Kameyama, Y. Iwamoto, M. N. Aita,
D. Sasano)
- Oxygenated Compounds in the Tropical Atmosphere– Variability and Exchanges (OCTAVE)
Intensive Field Campaign Online Workshop, October 2021 (Organizer: T. Stavrakou, Presentation:
Y. Miyazaki)

3. Funded national and international projects/activities underway.
(No specific order)
National projects:
- Quantifying nitrate dynamics in hydrosphere using triple oxygen isotopes as tracers, A Grant-inAid for Scientific Research (A) granted by the MEXT/JSPS, PI: Urumu Tsunogai, FY2017-2020.
- Organic nitrogen aerosols in the marine atmosphere: What is a key factor of marine microbial
activity controlling the formation?, A Grant-in-Aid for Scientific Research (B) granted by the
MEXT/JSPS, 19H04233, PI: Yuzo Miyazaki, FY2019-2021.
- Pyrogenic iron: Source attribution of atmospheric bioaccessible iron supplied to the Pacific Ocean,
A Grant-in-Aid for Scientific Research (B) granted by the MEXT/JSPS, 20H04329, PI: Akinori Ito,
FY2020-2022.
- Study for volatile organic compound at the top of sea ice and chamber experiment, A Grant-in-Aid
for Scientific Research (B) granted by the MEXT/JSPS, 20H04345, PI: Daiki Nomura, FY20202022.
- Arctic Challenge for Sustainability (ArCS) Project 2, 2020-2025 (Many of SOLAS-relevant
scientists have been involved)

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
(No specific order)
-

The above-mentioned "Ozone over the Oceans" WG under TOAR-II will continue to produce
assessment publications in 2023/2024. The WG has been led by Roberto Sommariva and
Alfonso SaizRoberto Sommariva with Yugo Kanaya as SC Liaison, and Takashi Sekiya,
Hisahiro Takashima, and Yuzo Miyazaki as WG members from Japan.

-

The SOLAS-Japan National Committee has been discussing the linkage with and possible
contribution to Future Earth in collaboration with the National Committees of IGAC, iLEAPS,
etc.

5. Engagements with other international projects, organisations, programmes, etc.

Comments

Report for the year 2020 and future activities
SOLAS ‘Korea’
compiled by: ‘Kitack Lee (Pohang University of Science and Technology)
and Eunil Lee (Korea Hydrographic and Oceanographic Agency)’
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Studies on carbon dynamics in the Yellow, East China, and East Seas (marginal seas of the
northwestern Pacific Ocean) funded for 2020-2025 by Korea National Research Foundation :
Input of anthropogenic nitrogen may increase the phytoplankton biomass in Asian marginal seas
that have been N deficient relative to P and Si. This increase in the production of planktonic organic
matter could exacerbate hypoxia by increased oxidation of the resulting organic matter. Moreover,
the disproportionate increase in N relative to both P and Si may trigger a change in the
phytoplankton community structure. The immediate and long-term consequences of anthropogenic
nitrogen input are becoming evident, but their magnitude and direction remain largely unknown.
A 5-year project recently funded by the National Research foundation of Korea aims to assess
whether the East China Sea, the Yellow Sea,
the East Sea, and coastal waters around Korea
are shifting from N deficiency towards P
deficiency as a result of anthropogenic nitrogen
input. This project will also address whether this
anthropogenic perturbation has increased
primary production and export production,
which is another longstanding issue in this
region of the Pacific Ocean.
Two critical goals will be perused through
concerted efforts of both direct observations
and analysis of historical data. The field
observations have two components:
seasonally-resolved discrete measurements
and continuous measurements at selected
locations. In these field observations, two
carbon parameters (total alkalinity and total
dissolved inorganic carbon) will be measured
for coastal samples (n > 240) (three times per
year) across the extensive areas of the Yellow,
and East China, and East seas (sampling locations shown as open circles in Figure). In addition, to
more fully resolve temporal variations in carbon parameters continuous pH or pCO 2 measurements
at 1-hr intervals are to be measured at four selected locations (four measurement facilities shown).

In parallel with this measurement effort, historical datasets (>100,000 sets of nitrate; N, phosphate;
P, and silicate; Si) that cover much of the East China Sea, the Yellow Sea and the coastal waters
of Korea collected over a period of four decades will be analysed to evaluate how biological export
production has evolved over time in this region of the Pacific Ocean.
2. Activities/main accomplishments in 2020 (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).
Anthropogenic nitrogen is changing the East China and Yellow seas from being N deficient to
being P deficient (multi-institutional collaboration)
A research team comprised of researchers from Pohang University of Science and Technology ,
Korea (Ji-Young Moon Ja-Myung Kim and Kitack Lee) and other institutions (Weol-Ae Lim, Eunil
Lee, Minhan Dai, Yang-Ho Choi, and In-Seong Han, Kyoungsoon Shin, and Jinho Cjae) assessed
the nutrient regime shift using historical datasets. Addition of the increased anthropogenic nitrogen
emitted from northeast Asian countries to the Yellow and East China seas and coastal waters
around Korea has resulted in an unparalleled increase in the nitrate (N) concentration relative to
the phosphate (P) and silicate (Si) concentrations in the upper ocean. The disproportionate and
persistent input of nutrients to the marine waters of this region over the past four decades has
transformed extensive areas from being N deficient (indicated by blue boxes) to being P deficient
(indicated by red boxes), and has concurrently decreased the concentration of Si relative to N. In
coastal waters around Korea in particular, these shifts in the nutrient regime have been
accompanied by a change from diatom-dominated to dinoflagellate-dominated blooms. Given the
complexity of coastal ecosystems, the associations between changes in nutrient regimes and
biological changes need to be investigated in other coastal areas receiving increasing loads of
anthropogenic nitrogen.

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
Kim, J.-M., K. Lee, Han, I.-S., Lee, J.-S., Choi, Y.-H., Lee, J.H., *Moon, J.-Y., "Anthropogenic
Nitrogen-Induced Changes in Seasonal Carbonate Dynamics in a Productive Coastal
Environment", 2020, Geophysical Research Letters, doi: 10.1029/2020GL088232.
Moon, J.-Y., Lee, K., Lim, W.-A., Lee, E., Dai, M., Choi, Y.-H., Han, I.-S., Shin, K., Kim, J.-M.,
Chae, J., "Anthropogenic nitrogen is changing the East China and Yellow seas from being N
deficient to being P deficient", 2020, Limnology and Oceanography, DOI : 10.1002/lno.11651.
Yang, J.-Y.T., Lee, K., Zhang, J.-Z., †Moon, J.-Y., J.-S., Han, I.-S., Lee, E., "Contrasting decadal
trends of subsurface excess nitrate in the western and eastern North Atlantic Ocean", 2020,
Biogeosciences, 17(13), 3631-3642, DOI : 10.5194/bg-17-3631-2020.
4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
Study on atmospheric DMS dynamics in Iceland:

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

3. Funded national and international projects/activities underway.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

5. Engagements with other international projects, organisations, programmes, etc.

Comments

Report for the year 2020 and future activities

SOLAS ‘Mexico’
compiled by: ‘J. Martín Hernández Ayón’
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight

The Gulf of Mexico Environmental Baseline Atlas is a geographical representation of the physical,
chemical, biological and ecological characteristics of the ecosystem that is mainly focused on the
Exclusive Economic Zone of Mexico. This region is of strategic importance since it supplies natural
resources, harbors high biodiversity, sustains tourism, and provides ecosystem services, which are
closely linked to social well-being and the national economy. After five year the results from the

proyect was able to produce useful information for Mexico written in eleven volumes
(https://atlascigom.cicese.mx/#tomos)
The volumes content is derived from the research effort carried out between 2015-2020 by specialists
from different disciplines that make up the Gulf of Mexico Research Consortium (CIGoM). It is made
up of eleven volumes that show the prevailing conditions of climate, circulation and waves, as well as
hydrographic, bio-geochemical, biological and ecological patterns.
Due to its size, it represents so far the most extensive oceanographic characterization of the country
and is an indispensable tool for planning and decision-making.

2. Activities/main accomplishments in 2020 (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).

A Mexican oceanographic observation network of physical, geochemical and ecological processes in
the Gulf of Mexico started in March of 2015 and will finished in 2020. The project was approved by
the CONACYT (Consejo nacional de Ciencia y Tecnología)-SENER (Secretaria de Energía)-Hidrocarbons
Fund to a consortium led by CICESE (Centro de Investigación Científica y De Educación Superior de
Ensenada and participating institutions CINVESTAV -IPN (Centro de Investigación y de estudios
Avanzados del Instituto Politécnico nacional) Mérida, CIDESI (centro de ingeniería y Desarrollo
Industrial), UABC (Universidad Autónoma de Baja California), several research Institutes from UNAM
(Universidad Nacional Autónoma de México, ICMyL (Instituto de Ciencias del Mar y Limnologia), CCA
(Coordinación de Cooperación Académica) , IBT (Instituto de Biotecnologia), INECC (Instituto nacional
de Ecología y Cambio Climático)-SEMARNAT (Secretaria del Medio Ambiente y Recursos naturales)
and Baja Innova, SAPI de CV (Sociedades Anónimas Promotoras de Inversión). In addition,
international institution was also involved as, Scripps Institution of Oceanography, Woods Hole
Oceanographic Institution, UC Santa Barbara, RSMUS-UoF (Rosentiel School of Marine and

Atmospheric Science), Texas A&M (USA), LOCEAN (Laboratoire d'Etudes en Géophysique et
Océanographie Spatiale), UPMC (University Pierre and Marie Curie)-Paris and LEGOS (Laboratoire
d'Etudes en Géophysique et Océanographie Spatiale), from France and GEOMAR from Germany. This
interdisciplinary project proposes for five years the creation of a comprehensive system of
oceanographic observations and numerical models to generate scenarios of potential impacts of large
oil spills. The project objectives are to strengthen the scientific, technological infrastructure and
human capacity of the Mexican oceanographic community to address the challenges associated with
the exploitation of hydrocarbons in the Gulf of Mexico, using an interdisciplinary approach and
implementing cutting edge technologies.

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.

Cai, W., Xu Y., Feely, R.A. et al. (2020). Controls on surface water carbonate chemistry along North
American ocean margins. Nat Commun 11, 2691. Doi.org/10.1038/s41467-020-16530-z.
Norzagaray C.O. , J.M. Hernandez-Ayon, R. Castro, L.E. Calderon-Aguilera, T. Martz, J. A. ValdiviesoOjeda, R. Lara-Lara. (2020). Seasonal controls of the carbon biogeochemistry of a fringing coral reef
in the Gulf of California, Mexico. Continental Shelf Research 211, 104279.
Delgadillo‐Hinojosa, F., Félix‐Bermúdez, A., Torres‐Delgado, E. V., Durazo, R., - 11/12/2020
Camacho‐Ibar, V., Mejía, A., . . . Linacre, L. (2020). Impacts of the 2014–2015
Warm‐Water Anomalies on Nutrients, Chlorophyll‐ a and Hydrographic
Conditions in the Coastal Zone of Northern Baja California. Journal of Geophysical Research: Oceans,
125.
Félix-Bermúdez, A., F. Delgadillo-Hinojosa, M. A., E. V. Torres‐Delgado, and 09/09/2020
A. Muñoz‐Barbosa (2020), Does Sea Surface Temperature Affect Solubility
of Iron in Mineral Dust? The Gulf of California as a Case Study, Journal of Geophysical Research:
Oceans, 125(9), e2019JC015999, doi:10.1029/2019jc015999.
Muñoz-Barbosa, A., F. Delgadillo-Hinojosa, E. V. Torres-Delgado A. Félix- 07/07/2020
Bermúdez, and R. Castro (2020), Baja Californian dust deposition and atmospheric input of iron to
the Gulf of California during the summer, Marine Chemistry, 225, 103850,
doi:10.1016/j.marchem.2020.103850.
4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
We offer a workshop about the Ocean with the senators in Mexico City ending 2019. We wrote a
document published in 2020. We participate about the topic “The Ocean Acidification in Mexico”.

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
Mexican Institution as CICESE, Colegio de La Frontera and The University of Baja California
endorse and support a proposal EAST AND GULF COAST OCEAN ACIDIFICATION OBSERVING
SUPPORT: GOMECC-4 CRUISE, SHIP OF OPPORTUNITY (SOOP) AND MAPPING EFFORTS
submitted to the NOAA/OAR Ocean Acidification Programmed this September to October 18th
2021. The proposal addresses a critical need to perform high quality measurements of the 4

inorganic carbon parameters in the Gulf of Mexico, necessary to provide a quality synoptic view of
ocean acidification in the region.
This need is well recognized and articulated in several planning efforts at national and international
levels including the Gulf of Mexico coastal carbon workshop organized in March 2013 by OCB and
NACP.
2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

3. Funded national and international projects/activities underway.

2021 Seatrec FIND Project Proposed Science Mission
The proposed mission of a frequently profiling (≤1 cycle per day) float over a prolonged period
(years), sustained by energy harvesting technology, presents a unique opportunity to make
scientific discoveries. Most floats profile on the 10-day Argo mission and those that profile more
frequently generally carry only physical (and occasionally biooptical) sensors and expend their
batteries more rapidly, limiting their science potential. To take advantage of the FIND Project
opportunity, we propose to add chemical and bio-optical sensors (costs covered by NOAA) to the
NavisSL1 float to study primary production, carbon export, air-sea fluxes of oxygen and carbon
dioxide gas, as well as modulation of ocean heat content and physical and biogeochemical
transformations driven by ubiquitous mesoscale structures in the Gulf of Mexico (GOM). While
some of these processes have been evaluated individually on rapidly profiling floats in other
regions, capturing these processes simultaneously and over multiple years will provide new
information in a poorly observed region that is characterized by economically important fisheries,
extensive physical and biogeochemical gradients, and extreme weather systems. The GOM
exhibits a year-round >10 °C temperature gradient within the upper 1000m and is home to one of
NOAA’s BGC Argo pilot arrays. We propose to deploy the Navis-SL1 float in the southwestern deep
basin of the GOM during a fall 2022, Mexican-lead research cruise. This float would complement
four NOAA BGC-Apex floats deployed in US GOM waters during 2021. The Navis-SL1 float
deployment will be coordinated with Mexican seaglider fleet deployments and the resulting data
will be assimilated into ongoing US and Mexico-led regional modelling efforts.
4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
Mexico as a part of the NorthAmerica´s HuB is also part of the Ocean Acidification Research for
Sustainability (OARS) - Providing society with the observational and scientific evidence needed to
sustainably identify, monitor, mitigate and adapt to ocean acidification; from local to global scales
OARS will foster the development of the science of ocean acidification including the impacts on marine
life and sustainability of marine ecosystems in estuarine-coastal-open ocean environments. The
programme will address the SDG target 14.3 ‘Minimize and address the impacts of Ocean Acidification
(OA), including through enhanced scientific cooperation at all levels’. Key components include: 1)
enhancing regional collaborative efforts, 2) coordination of capacity building in science, 3) codesign and
implement observation and research to address the threat of ocean acidification, and 4) communication
and delivery of the outputs to policy makers and communities.

5. Engagements with other international projects, organisations, programmes, etc.

Comments

Report for the year 2020 and future activities

SOLAS New Zealand
compiled by: Mike Harvey, Cliff Law, Kim Currie, Christina McGraw
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are
most interested in results of international collaborations. (If you wish to include more than one
highlight, feel free to do so).
Sea2Cloud Voyage:
The voyage of the Sea2Cloud project took place in March 2020 on R/V Tangaroa in the Chatham
Rise frontal region to the east of New Zealand. This collaboration had developed and was

endorsed as a SOLAS Theme 4 activity led by PI’s Dr. Cliff Law, NIWA with N.Z. collaborators, Dr.
Karine Sellegri, Université Clermont Auvergne, CNRS, Laboratoire de Météorologie Physique with
a consortium of French partners as well participation from CSIRO Australia, Geomar Germany and
Colorado State University, USA.

Biological and biogeochemical influence on marine aerosol and aerosol-cloud interaction was
investigated through a multifaceted measurement programme, including in situ ambient
measurements, nascent aerosol measurements from sea-spray generator chamber and two onboard air-sea interaction (mesocosm) tanks used to investigate fluxes of gas-phase emissions and
their potential to form new nano-particles in the headspace air. In the study region, water was
sampled from a range of biological productivity across the Chatham Rise in sub-tropical, frontal and
subantarctic water masses. In addition, an on-board cloud radar/lidar was run to characterize cloud
properties including ice phase fraction with the goal of examining the influence of ice nuclei of
marine origin on precipitation and persistence of lower level clouds.
The first results published from Sea2Cloud by Rocco et al. (2021) “Oceanic phytoplankton are a
potentially important source of benzenoids to the remote marine atmosphere.” https://doi.org
/10.1038/s43247-021-00253-0 present new evidence for emissions of benzenoids aromatic VOC
emissions from open ocean of order one to a few ng m-2 s-1.
Analyses are progressing towards a Sea2Cloud special issue jointly published in in Atmospheric
Chemistry and Physics and Ocean Science journals.
Project web pages:
https://sea2cloud.data-terra.org/en/welcome/about/
https://cordis.europa.eu/project/id/771369

2. Activities/main accomplishments in 2020 (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).
SOLAS Theme 1: “Greenhouse gases and the Oceans”
1. The New Zealand Ocean Acidification Observing Network (NZOA-ON) increased the
number of monitoring sites in collaboration with The Department of Conservation and
Waikato Regional Council
https://marinedata.niwa.co.nz/nzoa-on/
2. The Munida Time Series Transect continued in its 23rd year of measuring ocean carbon

chemistry
3. Economic opportunities and environmental implications of energy extraction from gas
hydrates (HYDEE)
Analysis and interpretation of data collected during the 2019 HYDEE voyage on R/V
Tangaroa
4. Southern Ocean/Ross Sea Voyage January/February 2021
SOLAS related aspects of the TAN2101 voyage on R/V Tangaroa included dissolved
methane measurement and collection of water and air samples for microplastics
5. 13th & 14th New Zealand National Ocean Acidification Workshop held:
a two-day meeting at Victoria University of Wellington in February 2020
a two-day meeting at University of Otago in February 2021
http://nzoac.nz/conferences

SOLAS Theme 4 “Interconnections between aerosols, clouds, and marine ecosystems”
1

Surface Ocean Aerosol Production (SOAP)
https://www.niwa.co.nz/atmosphere/research-projects/soap
Twelve papers published, with 10 in a Special Issue in Ocean Science and Atmospheric
Chemistry & Physics and Ocean Science at
http://www.ocean-sci.net/special_issue10_333.html

2

Sea2Cloud – ~ the Sea2Cloud voyage (see above) was at sea between 16 – 26 March
2020 (11 days) shortened from 22 day plan by first NZ Covid lockdown. At the coast, just
short of 1 year of Sea2Cloud aerosol measurements were completed at Baring Head
station in Feb 2021
https://niwa.co.nz/climate/research-projects/sea2cloud (see above)
General interest media:

Colombani, H. (2020) De La Mer aux Nuages. You Tube, CNRS, NIWA and Sea2Cloud Science
Team: 41 min. https://youtu.be/6wP-Eq6Lw1k (French), https://youtu.be/0MOOzQLdcZ0 (English)

3

The CARIM Mesocosm experiments:
experiments on the impact of ocean acidification and warming on the biology and
biogeochemistry of New Zealand coastal waters during 2017-2019 included studies on
DMS/DMSP cycling, non-CO2 GHG concentrations and also sea-spray aerosol. This led to
two publications (in Section 3)

4

Reef2Rainforest voyage (RV Investigator):
analyses of air mass source influence on airborne fungi and bacteria were published by
Archer et al (2019) “Air mass source determines airborne microbial diversity at the oceanatmosphere interface of the Great Barrier Reef marine ecosystem”. The ISME Journal:
http://doi.org/10.1038/s41396-019-0555-0 with commentary:
Pointing (2019) https://naturemicrobiologycommunity.nature.com/users/207254-stephenpointing/posts/56181-microbes-connect-the-earth-sea-and-sky

5

Deep South National Science Challenge:
data were contributed to a new global collation of ship-borne measurements of ice
nucleating particles (INP) showing a gradient of decreasing INP efficacy with latitude
increase towards the poles of the Southern Hemisphere in Welti et al (2020) “Ship-based
measurements of ice nuclei concentrations over the Arctic, Atlantic, Pacific and Southern
Oceans: https://doi.org/10.5194/acp-20-15191-2020
New model / data comparisons:
(i) a study evaluated the influence of a new sea-salt parameterisation on a HadGEM3
climate model performance – Hartery et al (2020) “Constraining the surface flux of sea
spray particles from the Southern Ocean”. https://doi.org/10.1029/2019JD032026 and

Revell et al (2019) “The sensitivity of Southern Ocean aerosols and cloud microphysics to
sea spray and sulfate aerosol production in the HadGEM3-GA7.1 chemistry–climate
model.” https:/doi.org/10.5194/acp-19-15447-2019.
(ii) ship-based ceilometer observations in the Southern Ocean showed an underestimation
of low level cloud and fog in connection with excess short radiation at the surface in
HadGEM climate model: - Kuma et al (2020) “Evaluation of Southern Ocean cloud in the
HadGEM3 general circulation model and MERRA-2 reanalysis using ship-based
observations.” https://doi.org/10.5194/acp-20-6607-2020
Workshops:
Deep South work was presented at the SOAR (Southern Ocean Atmospheric Research)
2019 Workshop held from 19-21 November 2019 at the University of Tasmania's Institute
for Marine and Antarctic Studies (IMAS) and:
16th Australia and New Zealand Aerosol Assembly - New Zealand adjunct meeting,
University of Canterbury, Christchurch, N.Z., 24 November.
6

Aerosol nitrogen chemistry
New analyses suggested the seasonal variations in the oxidation pathways of NO 2 δ15N
values in nitrate aerosols displayed a clear seasonal variation, with lower δ15N values
(-12‰ to ~-9‰) in the summer and higher δ15N values (0‰ to 3‰) in the winter.. This
variation was much bigger than could be accounted for by a seasonal shift in sources; and
is driven largely by seasonal differences in both nitrate yields and isotopic fractionation in
the oxidation pathways from NO2 to nitrate: - Li et al. (2021) “Nitrogen isotopes in nitrate
aerosols collected in the remote marine boundary layer: implications for nitrogen isotopic
fractionations among atmospheric reactive nitrogen species.” https://doi.org/10.1016
/j.atmosenv.2020.118028

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
1. Saint-Macary, A.D., N. Barr, E. Armstrong, K. Safi, A. Marriner, M. Gall, K. McComb, P. W.
Dillingham, and C. S. Law. "The Influence of Ocean Acidification and Warming on DMSP &
DMS in New Zealand Coastal Water." Atmosphere 12, no. 2 (2021): 181.
2. Sellegri, K., Nicosia, A., Freney, E., Uitz, J., Thyssen, M., Grégori, G., ... & Law, C. S.
(2021). Surface ocean microbiota determine cloud precursors. Scientific reports, 11(1), 111.
3. Cravigan, L. T., M. D. Mallet, P. Vaattovaara, M. J. Harvey, C. S. Law, R. L. Modini, L. M.
Russell et al. "Sea spray aerosol organic enrichment, water uptake and surface tension
effects." Atmospheric Chemistry and Physics 20, no. 13 (2020): 7955-7977.
4. Hopkins, Frances E., et al. "The impacts of ocean acidification on marine trace gases and
the implications for atmospheric chemistry and climate." Proceedings of the Royal Society
A 476.2237 (2020): 20190769.
5. Lawson, S. J., Law, C. S., Harvey, M. J., Bell, T. G., Walker, C. F., Bruyn, W. J. D., &
Saltzman, E. S. (2020). Methanethiol, dimethyl sulfide and acetone over biologically
productive waters in the southwest Pacific Ocean. Atmospheric Chemistry and
Physics, 20(5), 3061-3078.
6. Vance, J. M., Currie, K. I., Law, C. S., Murdoch, J., & Zeldis, J. (2020). NZOA-ON: the New
Zealand Ocean Acidification Observing Network. Marine and Freshwater Research, 71(3),
281-299.

Models, datasets, products & resources
Blue Charter Action Group on Ocean Acidification’s A Policymaker’s Handbook for Addressing the
Impacts of Ocean Acidification https://bluecharter.thecommonwealth.org/policymakers-handbookocean-acidification/

New Datasets (Ross Sea 2018 voyage aerosol-cloud interactions):
Kremser et al 2020. Southern Ocean Cloud and Aerosol data: a compilation of measurements from
the 2018 Southern Ocean Ross Sea Marine Ecosystems and Environment voyage.
https://doi.org/10.5281/zenodo.4060237 and https://doi.org/10.5194/essd-2020-321
Hartery et al., 2019 Number Concentrations of Sea Spray Particles in the Ross Sea (February March, 2018), R/V Tangaroa voyage TAN1802 https://doi.org/10.1594/PANGAEA.909249
4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
SOLAS Theme 1
1. Coastal Acidification: Rates, Impact & Management (CARIM) http://www.carim.nz/:
the CARIM project had major interaction with Maori and other national stakeholders,
including the shellfish fishery sector, Ministry of Primary Industries, regional councils,
Department of Conservation and the Hauraki Gulf Forum. The CARIM Project ended in
early 2020 with the publication of a Report Card coinciding with a Stakeholders Workshop.
CARIM highlights were also presented in a Keynote at the N.Z. Coastal Society,
2. The New Zealand Ocean Acidification Observing Network (NZOA-ON) continues
collaboration with stakeholders and end-users to collect ocean acidification samples:
https://marinedata.niwa.co.nz/nzoa-on/
3. Commonwealth Blue Charter on Ocean Acidification: A Handbook for Policymakers.
A New Zealand scientist held two online “Virtual Coffee” events with policymakers from a
variety of Commonwealth nations to discuss the development of a Handbook for
Policymakers on Ocean Acidification.

4. Scientists contributed expert assessment to the Our Marine Environment Report 2019 for
the New Zealand Ministry of Environment:
New Zealand’s Environmental Reporting Series: Our marine environment 2019. pp 70.
https://www.stats.govt.nz/information-releases/new-zealands-environmental-reportingseries-our-marine-environment-2019

5. Mitigation of Coastal Acidification around Mussel Farms:
This project was completed in mid-2020 with a report published:
C.S. Law, N. Barr, M. Gall, V. Cummings, K. Currie, J. Murdoch, J. Halliday, E. Frost, C.
Stevens, D. Plew, J. Vance, J. Zeldis (November 2020). Final report for Sustainable Seas
National Science Challenge Innovation Fund project Ocean acidification mitigation
strategies for the mussel industry (IF2.2.2.1).
6. A commissioned report on ocean acidification for Waikato Regional Council was publicly
released in December 2020:
Law, C.S, Zeldis J.R., Bostock H., Cummings, V., Currie K., Frontin-Rollet, G., MacDonald,
H, Mikaloff-Fletcher, S., Parsons D., Ragg, N., Sewell, M. A synthesis of New Zealand
ocean acidification research, with relevance to the Hauraki Gulf, Prepared for Waikato
Regional Council. NIWA Client Report No: 2019165WN. May 2019.
https://waikatoregion.govt.nz/services/publications/tr202016

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
1. The New Zealand Ocean Acidification Observing Network (NZOA-ON)
2. Munida Time Series Transect

1. goSouth field “campaign”(Model assisted vertical in-situ investigation of aerosols, and
aerosol-cloud-turbulence interactions in the Southern Hemisphere marine boundary layer
Campaign is planned for October 2022

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

13th International Conference on Southern Hemisphere Meteorology and Oceanography
https://confer.eventsair.com/icshmo-2022/ 8 – 12 February 2022
15th New Zealand National Ocean Acidification Conference (November 2022)

3. Funded national and international projects/activities underway.
SOLAS Theme 1
1. HYDEE (Economic opportunities & environmental implications of energy extraction from gas
hydrates)
2. The New Zealand Ocean Acidification Observing Network (NZOA-ON)
3. Munida Time Series Transect
SOLAS Theme 4
4. Sea2Cloud (see above)
4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

5. Engagements with other international projects, organisations, programmes, etc.
Commonwealth Blue Charter Action Group on Ocean Acidification
GOA-ON Executive Committee
GOOS Executive Committee
IOCCP Scientific Steering Group
OA-ICC Advisory Board and member of SOLAS-IMBER Working Group on Ocean

Comments

Report for the year 2020 and future activities

SOLAS Noreay
compiled by: Siv K. Lauvset
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, network ing, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
Norway does not have a dedicated SOLAS scientific project, so funding for SOLAS research is
limited and spread on different projects. We want to write a proposal to the Research Council of
Norway to attempt to get funding to do more SOLAS research in Norwegian coastal areas. Is there
a way we can use SOLAS to our benefit? How do we, for example, best argue that we become part
of an international effort that SOLAS is?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are
most interested in results of international collaborations. (If you wish to include more than one
highlight, feel free to do so).

The Ocean C sink is a significant component of the global C cycle, taking up around 25% of the
carbon we emit to the atmosphere via fossil fuel combustion, and changes in patterns of land
usage. This has slowed climate change and allowed us more time to adapt and mitigate the effects
of climate change. However this sink has not been constant in size over the observational period
and understanding its current status is therefore a high priority activity. In this paper Macovei et
al., report estimates of C uptake in the NE Atlantic over 2002-2017 using data from a ship of
opportunity, a mooring and Argo floats. Uptake approximately doubled over the course of the
observations. This was caused by the size of the annual cycle in pCO2 increasing significantly.
Winter time pCO2 increased in response to the atmospheric increase however the summertime
reduction caused by biological processes increased in size leading to a widening of the difference
between atmosphere and ocean pCO2 levels. This was not due to an increase in the amount of
biological activity but likely due to alterations in the buffer capacity driven by the uptake of CO2
by the upper ocean.

Figure 1.

Citation:
2. Activities/main accomplishments in 2020 (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).

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
Friedlingstein et al., 2020, 10.5194/essd-12-3269-2020
Fransner et al., 2020, 10.3389/fmars.2020.00386
Hauck et al., 2020, 10.3389/fmars.2020.571720

Hopk ins et al., 2020, 10.1098/rspa.2019.0769
Macovei et al., 2020, 10.1016/j.pocean.2019.102223

4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
ICOS OTC intercalibration, June 2021
IOCCP and ICOS OTC sensor training, postponed until June 2022

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

3. Funded national and international projects/activities underway.
- ICOS Norway and OTC, funded by the Research Council of Norway
-

Norwegian Ocean Acidification Monitoring program

-

NorArgo, funded by the Research Council of Norway

-

NorEMSO, funded by the Research Council of Norway

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

5. Engagements with other international projects, organisations, programmes, etc.
Participates as Ocean Acidification expert in OSPAR
IOCCP SSC member responsible for ocean carbon synthesis products, including SOCAT.
Executive council member for the Northeast Atlantic GOA-ON hub
Deliveries towards UN’s SDG on Ocean Acidification
Comments

Report for the year 2020 and future activities

SOLAS Poland
compiled by: Tymon Zielinski
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, network ing, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are
most interested in results of international collaborations. (If you wish to include more than one
highlight, feel free to do so).
The Nordic Seas and the Fram Strait regions are a melting pot of a number of water masses
characterized by distinct optical water properties. The warm Atlantic Waters transported from the

south and the Arctic Waters from the north, combined with the melt waters contributing to the Polar
Waters, mediate the dynamic changes of the year-to-year large-scale circulation patterns in the
area, which often form complex frontal zones. In the last decade, moreover, a significant shift in
phytoplank ton phenology in the area has been observed, with a certain northward expansion of
temperate phytoplankton communities into the Arctic Ocean which could lead to a deterioration in
the performance of remote sensing algorithms. In this research, we exploited the capability of the
satellite sensors to monitor those inter-annual changes at basin scales. We propose locally
adjusted algorithms for retrieving chlorophyll a concentrations Chla, absorption by particles ap at
443 and 670 nm, and total absorption atot at 443 and 670 nm developed on the basis of intensive
field work conducted in 2013–2015. Measured in situ hyper spectral remote sensing reflectance
has been used to reconstruct the MODIS and OLCI spectral channels for which the proposed
algorithms have been adapted. We obtained MNB ≤ 0.5% for ap(670) and ≤3% for atot(670) and
Chla. RMS was ≤30% for most of the retrieved optical water properties except ap(443) and Chla.
The mean monthly mosaics of ap(443) computed on the basis of the proposed algorithm were used
for reconstructing the spatial and temporal changes of the phytoplankton biomass in 2013–2015.
The results corresponded very well with in situ measurements.

2. Activities/main accomplishments in 2020 (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).
Sea cruises of r/v Oceania in the Baltic and the Arctic. Interdisciplinary marine and atmospheric
studies.
Participation in the Maritime Aerosol Network
(https://aeronet.gsfc.nasa.gov/new_web/maritime_aerosol_network.html) activities.
Works within the Re-evaluation and Homogenization of Aerosol Optical Depth Observations in
Svalbard (ReHearsol) - RCN project no. 311250.
INES- International School on INtegrated Environmental Studies in the Arctic
(http://www.iopan.pl/Ines/index.html) with respect to climate changes summer school. A total of
11 webinars were directly attended by over 50 international students in 2020. Recordings have
been viewed by thousands.
CommOCEAN 2020- 4th International Marine Science Communication Conference was organized
by IOPAN in an online mode.
II Forum Filologiczne (Language Forum)-co-organized by IOPAN. Co-operation with humanities in
communication of climate change issues to general public.
Participation in the works of the Scientific Committee of the European Marine Board
Communication Panel.
Chairing of the Climate and Ocean Working Group of the EU4Ocean Coalition.
Expertizes for the Polish Ecological Club.
Numerous popular interviews in various media.
3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
1. Zielinski T., L. Ferrero, S. Grassl, G. H. Hansen, D. Mateos, M. Mazzola, R. Neuber, P.
Pakszys, M. Posyniak, Ch. Ritter, M. Severi, P. Sobolewski, R. Traversi, C. Velasco-Merino,
2020. Study of aerosol optical and chemical properties during a long-range transport of
biomass burning particles towards Spitsbergen in summer 2017. Atmosphere, 11, 84;
doi:10.3390/atmos11010084.
2. Kokhanovsky A., C. Tomasi, A. Smirnov, A. Herber, R. Neuber, A. Ehrlich, A. Lupi, B. H.

Petkov, M. Mazzola, Ch. Ritter, C. Toledano, T. Carlund, V. Vitale, B. Holben, T. Zielinski, S.
Bélanger, P. Larouche, S. Kinne, V. Radionov, M. Wendisch, J. L. Tackett, D. M. Winker,
2020. Remote Sensing of Arctic Atmospheric Aerosols. Physics and Chemistry of the Arctic
Atmosphere in Springer Polar Sciences, https://doi.org/10.1007/978-3-030-33566-3, 2020.
3. Kitowska M., Makuch P., Petelski T., Piskozub J., 2020. The influence of mesoscale landseabreeze circulation on local wind climatology in the Svalbard fjords of Kongsfjorden and
Hornsund. International Journal of Climatology, https://doi.org/10.1002/joc.6731.
4. Konik, M., P. Kowalczuk, M. Zabłocka, A. Makarewicz, J. Meler, A. Zdun, and M. Darecki.
2020. Empirical Relationships between Remote-Sensing Reflectance and Selected
Inherent Optical Properties in Nordic Sea Surface Waters for the MODIS and OLCI Ocean
Colour Sensors. Remote Sens., 12, 2774, https://doi.org/10.3390/rs12172774.
5. She J, Meier HEM, Darecki M, Gorringe P, Huess V, Kouts T, Reissmann JH and Tuomi L
(2020) Baltic Sea Operational Oceanography—A Stimulant for Regional Earth System
Research. Front. Earth Sci. 8:7. doi: 10.3389/feart.2020.00007.
4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
The Ocean-Non Textbook – 100 short popular science films on the role of the ocean and
atmosphere (climate issues) in co-operation with Gdynia Aquarium and Today We Have (public
and private sector).

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
Continued research activities, with use of the r/v Oceania, whenever possible. We plan both the
Baltic and the Arctic cruises.
Continued works within the Re-evaluation and Homogenization of Aerosol Optical Depth
Observations in Svalbard (ReHearsol) - RCN project no. 311250.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
Continued conference and educational activities, mostly in an online mode.
IO PAN will organize the First International Ocean Data Conference (IODE)
(https://iode.org/index.php?option=com_content&view=article&id=645&Itemid=100407#scientific ) in
November 2021.
INES- International School on INtegrated Environmental Studies in the Arctic
(http://www.iopan.pl/Ines/index.html) with respect to climate changes summer school, as well as
Open Science Days (http://www.iopan.pl/odn2021/index-eng.html), both within the framework of the
EU4Ocean Coalition (https://webgate.ec.europa.eu/maritimeforum/en) will be organized by IO PAN.
Participation in numerous, other conferences is planned, however, due to the pandemic situation, it
is difficult to list them all.
3. Funded national and international projects/activities underway.
There are a number of projects being run.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
A number of Horizon 2020 proposals have been submitted and are under evaluation. Other
projects are planned for submissions at relevant dates.

5. Engagements with other international projects, organisations, programmes, etc.
There are a number of projects being run. Some include:
1. Marine Knowledge Sharing Platform for Federating Responsible Research and

Innovation Communities - MARINA.
2. INTAROS: Integrated Arctic Observation System.
3. AERONET.
4. International Ocean Carbon Coordination Project (IOCCP; www.ioccp.org).
Comments

Report for the year 2020 and future activities

SOLAS ‘Spain’
compiled by: ‘Alfonso Saiz-Lopez’
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, network ing, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full references.
Please focus on a result that would not have happened without SOLAS, and we are most interested in
results of international collaborations. (If you wish to include more than one highlight, feel free to do so).
Contaminants of emerging concern enter the environment every day due to our modern lifestyle. Some of
them are semivolatile or are transported by sea-spray aerosols, allowing them to reach pristine environments
like Antarctica by atmospheric transport and deposition. One family of special concern is composed by the

perfluoroalkyl substances (PFAS), a group of man-made chemicals that have been extensively produced and
are very persistent in the environment and bioaccumulative, causing threat to human and environmental
health. So far, no biodegradation of any compound of the PFAS family has been described in nature, and
removal in the environment occurs partly by sorption to soils in land, or to a minor extend by settling particles
in the ocean. Perfluorooctanesulfonate (PFOS) and perfluorooctanoate (PFOA) acids are ubiquitous in the
oceans, including polar environments, and are toxic to fish and mammals. We challenged natural bacterial
communities inhabiting Antarctic coastal waters (Deception Island) with environmental concentrations of
PFOS and PFOA and observed a significant removal of PFOS (more than 50%) after 48 hours. Gene
expression profiles of the degrading microorganisms revealed a significant enrichment of sulfur metabolismrelated transcripts in the treatments suggesting desulfurization of PFOS. Conversely, no significant
differences were found between initial and final PFOA concentrations. Transformation products of PFOS
desulfurization were most probably volatile, indicating for first time, the capacity of a marine bacterial taxa,
mostly within Gammaproteobacteria and Roseobacter groups, to remove PFOS from seawater. These results
show a direct effect of PFOS and PFOA exposure on the composition and functionality of natural Antarctic
marine microbial communities and a direct link of PFOS desulfurization to the sulfur biogeochemistry of the
ocean.

Figure: Suggested pathways of bacterial PFOS desulfurization based on enriched transcripts in
metatranscriptomes supplemented with chemical pathways suggested in the literature.
Citation: Cerro-Gálvez, E., Roscales, J. L., Jiménez, B., Sala, M. M., Dachs, J., & Vila-Costa, M. (2020).
Microbial responses to perfluoroalkyl substances and perfluorooctanesulfonate (PFOS) desulfurization in
the Antarctic marine environment. Water research, 171, 115434.

2. Activities/main accomplishments in 2020 (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).

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.
Hopwood, M.J., Santana-González, C., Gallego-Urrea, J., Sánchez, N., Achterberg, E.P., Ardelan, M.V.,
Gledhill, M., González-Dávila, M., Hoffmann, L., Leiknes, Ø., Santana-Casiano, J.M., Tsagaraki, T.M.,
Turner, D., 2020. Fe(II) stability in coastal seawater during experiments in Patagonia, Svalbard, and Gran
Canaria. Biogeosciences, 17(5),1327–1342. https://doi.org/10.5194/bg-17-1327-2020
González-Vega, A., Fraile-Nuez, E., Santana-Casiano, J.M., González-Dávila, M., Escáner-Pérez, J.,
Gómez-Ballesteros, M., Tello, O., Arrieta, J.M., 2020. Significant release of dissolved inorganic nutrients from
the shallow submarine volcano Tagoro (Canary Islands) based on seven-year monitoring. Frontiers in Marine
Science, vol. 6, Art. 829. https:/doi.org/10.3389/fmars.2019.00829
Iglesias-Suarez, F., Badia, A., Fernandez, R.P. et al. Natural halogens buffer tropospheric ozone in a
changing climate. Nature Climate Change 10, 147–154 (2020). https://doi.org/10.1038/s41558-019-0675-6
Gómez Martín, J.C., Lewis, T.R., Blitz, M.A. et al. A gas-to-particle conversion mechanism helps to explain
atmospheric particle formation through clustering of iodine oxides. Nature Communications 11, 4521 (2020).
https://doi.org/10.1038/s41467-020-18252-8
Rodríguez-Ros, P., Galí, M., Cortés, P., Robinson, C. M., Antoine, D., Wohl, C.,et al. (2020). Remote sensing
retrieval of isoprene concentrations in the Southern Ocean. Geophysical Research Letters, 47,
e2020GL087888. https://doi.org/10.1029/2020GL087888
4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
The Antarctic Circumnavigation Expedition has been a major endeavour of a number of research
institutions with a private foundation (Editions Paulsen and the ACE Foundation).

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
CSIC has planned modelling studies in collaboration with Shanghai Key Laboratory of Atmospheric
Particle Pollution and Prevention: Studying coastal atmospheric chemistry using the WRF-Chem
model.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

Several Spanish groups have been and will be presenting research at the EGU and AGU 20202021.

3. Funded national and international projects/activities underway.
1. COMFORT, Our common future ocean –quantifying coupled cycles of carbon, oxygen, and
nutrients for determining and achieving safe operating spaces with respect to tipping points.
Funding agency: European Commission (H2020), Call H2020-LC-CLA-2018-2019-2020. Building a
low-carbon, climate resilient future: climate action in support of the Paris Agreement. International
consortium formed by 32 partners. (2019-2023)
2. Effects of ocean acidification, temperature and organic matter on Fe(II) persistence in the
Atlantic Ocean (ATOPFe). Funding agency: Ministerio de Economía y Competitividad. CTM201783476-P. (2018-2021)
3. Ocean Acidification in the Canary Region (CanOA). Funding agency: Fundación Loro Parque
and Canary Goverment. (2019-2021)
4. ANTOM, Transporte y biogeoquímica de contaminantes emergentes y materia orgánica
antropogénica en el océano austral. Funding agency: Ministerio de Ciencia, Innovación y
Universidades. Ref. PGC2018-096612-B-I00. (2019-2021).

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

5. Engagements with other international projects, organisations, programmes, etc.
From ICMAN-CSIC:
1. Data provider for the Intergovernmental Oceanographic Commission (IOC) of UNESCO for
indicator 14.3. 1. of the Sustainable Development Goals (SDG).
2. Contribution to the Global Ocean Acidification Observing Network (GOA-ON) through the
monitoring program at the Strait of Gibraltar.
(http://portal.goaon.org/Explorer?action=oiw:mobile_platform:STS_235:details)
Several Spanish groups have been involved in fieldwork during the MOSAiC project, and are
actively involved in the data analysis and interpretation.

Comments

Report for the year 2020 and future activities

SOLAS Sweden
compiled by: Paul Zieger, Stockholm University
This report has two parts:
- Part 1: reporting of activities in the period of January 2020 - Jan/Feb 2021
- Part 2: reporting on planned activities for 2021 and 2022.
The information provided will be used for reporting, fundraising, network ing, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.
1 Greenhouse gases and the oceans;
2 Air-sea interfaces and fluxes of mass and energy;
3 Atmospheric deposition and ocean biogeochemistry;
4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;
Integrated studies of high sensitivity systems;
Environmental impacts of geoengineering;
Science and society.
IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).
First things first…Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
Since I have recently taken over the job of being the representative for Sweden, I would like to get
a better overview on SOLAS-related activities in Sweden and in the Nordic countries in general.

PART 1 - Activities from January 2020 to Jan/Feb 2021
1. Scientific highlight
Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are most
interested in results of international collaborations. (If you wish to include more than one highlight, feel
free to do so).

Highlight I: New particle formation in the high Arctic driven by enhanced iodine emissions
As part of the Arctic Ocean 2018 expedition on board the Swedish icebreaker Oden, the MOCCHA
campaign (Microbiology–Ocean–Cloud-Coupling in the High Arctic) was dedicated to study the role of
microbiological life in the ocean and ice and how it is connected to the formation of clouds.
One first major finding by Baccarini at al. (2020) has now shown that new particle formation, a
process that where particles are formed from gaseous precursors, is driven by iodic acid with little
contribution from sulfuric acid. The figure below shows the iodic acid (HIO3) concentration and the
concentration of ultrafine particles (UFP, particles between 2.5-15 nm) for the entire expedition colorcoded by ambient temperature. The HIO3 concentrations increased significantly with the start of the
freeze-up towards the beginning of autumn, which lead to a strong increase in the concentration of
newly formed particles. The authors hypothesized that newly formed sea ice could be a potential
source of iodine (e.g. produced by microalgae below the sea ice which is later transported via brine
channels or cracks in the sea ice to the atmosphere). In addition, a higher ozone concentration in the
atmosphere has been observed, which has been found to facilitate the emission of iodine from
seawater and frozen saline surfaces. Additional measurements also showed that particles smaller
than 30 nm were involved in cloud formation, suggesting the that new particle formation via iodine has
the potential to influence cloud formation in the high Arctic.

Figure: Daily box and whiskers plot of iodic acid concentration (upper panel) and the ultrafine particle
concentration (lower panel) color-coded by the ambient temperature for entire campaign. The ambient
ozone concentration is shown in the upper panel (green curve). With the start of the ice freeze-up
(around the end of August), the increase of iodic acid was concurrent with a one order of magnitude
higher concentration of newly formed particles. Figure taken from Baccarini et al. (2020).
Citation: Baccarini, A., Karlsson, L., Dommen, J. et al. Frequent new particle formation over the high
Arctic pack ice by enhanced iodine emissions. Nat Commun 11, 4924 (2020).
https://doi.org/10.1038/s41467-020-18551-0
Highlight II: Studying the CO2 gas exchange rate in the high Arctic
Another highlight from the Arctic Ocean 2018 expeditions was recently published by Prytherch and
Yelland (2021). Here, the authors determined the gas exchange rate of CO 2 at an Arctic sea-ice lead
by means of eddy covariance flux measurements. In contrast to previous studies, it was found that the
CO2 gas exchange rate was lower compared to typical ocean rates in previous work, suggest ing that
the CO2 uptake by polar oceans has previously been overestimated.
Citation: Prytherch and Yelland: Wind, convection and fetch dependence of gas transfer velocity in an
Arctic sea‐ice lead determined from eddy covariance CO 2 flux measurements. Global Biogeochemical
Cycles (2021). https://doi.org/10.1029/2020GB006633

2. Activities/main accomplishments in 2020 (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).


Participation at the MOSAiC drift expedition until June 2020 (Katarina Abrahamsson,
Universty of Gothenburg)



Field campaign at Tjärnö (Sweden) to study the microbial dispersal from sea-surface
microlayer to air and snow/rain (Janina Rahlff, Linnaeus University)



Setup of coastal air-sea interaction study site at Askö, Sweden (John Prytherch, Stockholm
University)



Organization of Arctic Ocean 2018 / MOCCHA online workshop series (Matthew Salter and
Paul Zieger, Stockholm University)



Evaluation of models (Michael Tjernström, Stockholm University)



Determination of the importance of sea spray aerosol to PFAAs concentrations in ambient
marine aerosol; Role of sea spray in transporting mercury to the atmosphere using laboratory
sea spray simulation chambers (Matthew Salter, Stockholm University)



AREX Cruise on board rv Oceania: June-August, Gdańsk-Tromso-Longyearbyen-HorsundKongsfjorden-Longyearbyen-Gdańsk; November: cruise on board rv Oceania: GdańskÖstergarnsholm-Bothnian Bay-Östergarnsholm-Gdańsk (Piotr,Markuszweski, Stockholm
University)



Engagement in CATCH SSC (the Cryosphere and Atmospheric CHemistry) (Paul Zieger,
Stockholm University)



Continuation of the NASCENT campaign (The Ny-Ålesund Aerosol Cloud Experiment 20192020) https://www.aces.su.se/research/projects/the-ny-alesund-aerosol-cloud-experimentnascent-2019-2020/ (Paul Zieger, Stockholm University)



Extended funding for ICOS (Integrated Carbon Observation Systems) with two Swedish
marine stations (Östergarnsholm, UU; and Tavastland SMHI)



Field activities were generally limited in 2020 due to the Corona pandemic

3. Top 5 publications in 2020 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.
Ickes et al. (2020), The ice-nucleating activity of Arctic sea surface microlayer samples and marine
algal cultures, Atmos. Chem. Phys., 20, 11089–11117, https://doi.org/10.5194/acp-20-11089-2020;
Sha et al. (2020), Influence of Water Concentrations of Perfluoroalkyl Acids (PFAAs) on Their SizeResolved Enrichment in Nascent Sea Spray Aerosols, Environ. Sci. Technol.,
https://doi.org/10.1021/acs.est.0c03804
Thornton et al. (2020), Shipborne eddy covariance observations of methane fluxes constrain Arctic
sea emissions. Science Advances, 6(5), eaay7934. https://doi.org/10.1126/sciadv.aay7934
Heslin-Rees et al. (2020), From a polar to a marine environment: has the changing Arctic led to a shift
in aerosol optical properties?, Atmos. Chem. Phys., 20, 13671–13686,
https://acp.copernicus.org/articles/20/13671/2020/
Rutgersson et al. (2020) Using land-based stations for air–sea interaction studies, Tellus A: Dynamic
Meteorology and Oceanography, 72:1, 1-2, https://doi.org/10.1080/16000870.2019.1697601
Plus the two references mentioned in the scientific highlight section.

4. Did you engage any stakeholders/societal partners/external research users in order to coproduce knowledge in 2020? If yes, who? How did you engage?
n/a

PART 2 - Planned activities for 2021 and 2022
1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).
 Oden expeditions in 2021 and 2022: Synoptic Arctic Survey (International project with
many icebreakers. Swedish component on Oden https://polar.se/ompolarforskning/expeditioner/synoptic-arctic-survey-2020-2022/) and piggyback on drilling
expedition (John Prytherch and Michael Tjernström, Stockholm University)


Measurements of PFAAs at Cape Point, South Africa and Alert, Canada to determine the
importance of sea spray aerosols in transporting PFAAs to the atmosphere. Laboratory
studies on the transport of mercury to the atmosphere via sea spray aerosols using a sea
spray simulation chamber. Investigation of the sea spray aerosol processes in the NorESM
model (Matthew Salter, Stockholm University)



A field campaign in the Azores to investigate aging of nascent of sea spray aerosols and its
impact on marine boundary layer composition in collaboration with DOE/ARM as part of a
new Swedish Research Council project (Claudia Mohr, Matthew Salter and Paul Zieger,
Stockholm University)



Two research cruises in the Baltic sea to investigate the role of sea spray in transporting
bacteria to the atmosphere as part of the CROISSANT project
(https://www.aces.su.se/research/projects/characterising-properties-of-climate-relevantorganic-and-inorganic-sea-spray-aerosols-sources-and-air-seaexchange-causing-their-netemission-croissant/) (Douglas Nilsson, Matthew Salter, Piotr Markuszewski and others,
Stockholm University)



SAS21 expedition/ Arctic cruise (Janina Rahlff, Linnaeus University)



AREX Cruise on board rv Oceania: June-August, Gdańsk-Tromso-Longyearbyen-HorsundKongsfjorden-Longyearbyen-Gdańsk, Baltic Cruises (May, September) (Piotr
Markuszewski, Stockholm University)



Contribution to U.K. M-PHASE campaign (Resolving climate sensitivity associated with
shallow mixed phase cloud in the oceanic mid- to high-latitudes, PI Ben Murray, University
of Leeds, U.K.) to Baffin Bay and the Labrador Sea in summer 2022 (Paul Zieger, Matthew
Salter and Claudia Mohr, Stockholm University)



ShipTRASE, Belmont forum project (Anna Rutgersson, Uppsala University)

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
 Arctic Ocean 2018/MOCCHA workshop in 2021 (Caroline Leck, Stockholm University)
 European Geoscience Union General Assembly 2021 (Katarina Abrahamsson, Universty of
Gothenburg)
 Aquatic Science Meeting (ASLO), SOLAS summer school (Janina Rahlff, Linnaeus
University)
 Course for PhD students and advanced master students: eScience Tools in Climate
Science: Linking Observations with Modelling in November 2021 (Paul Zieger, Stockholm
University) https://www.aces.su.se/research/projects/escience-tools-in-climate-sciencelinking-observations-with-modelling/

3. Funded national and international projects/activities underway.
Upcoming


H2020 project CRiceS (Climate Relevant interactions and feedbacks: the key role of Sea
ice and Snow in the polar and global climate system), start fall 2021



VR (Swedish Research council) project “Closing the gap between properties of fresh sea
spray aerosol and aerosol observed in the marine boundary layer”, start 2021

Ongoing


H2020 project FORCeS (Constrained aerosol forcing for improved climate projections),
https://forces-project.eu/



VR (Swedish Research council) project “Characterizing properties of Climate Relevant
Organic and Inorganic Sea-Spray-aerosols, Sources and Air-sea-exchange causing their
Net-emission (CROISSANT)”



Viral-bacterial interactions between ocean and atmosphere (VIBOCAT) funded by the
German Research Foundation (DFG)



VR (Swedish Research council) project “Biogenic particles and their role in the formation of
Arctic clouds”

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).
 Michael Tjernström et al. (Stockholm University): Early summer Oden expedition in 2023,
focusing on melt onset (ARTofMELT, see https://polar.se/en/expeditions/upcoming-callartofmelt-expedition-to-the-arctic-ocean-in-2023/)


John Prytherch (Stockholm University): Observing Arctic Surface Interactions, Formas
annual call, April 2021



Piotr Markuszewski (Stockholm University): National Science Center (Poland) - grant
application (Quantification of marine aerosol production in relation to bursting bubbles
generated by breaking wind waves.) proposal submited 2020-12-15, results in June 2021.
Project intend to be inter alia supportive to CROISSANT project.



Development of a Swedish ACTRIS (European Aerosol, Clouds and Trace Gases
Research Infrastructure) with 5 Swedish universities involved

5. Engagements with other international projects, organisations, programmes, etc.
 Planning of SCOR working group and joint expedition in ~2025 in the Southern Ocean
together with BEPSII (Biogeochemical Exchange Processes at Sea Ice Interfaces,
https://sites.google.com/site/bepsiiwg140/home) and CATCH (the Cryosphere and
Atmospheric CHemistry, https://www.catchscience.org/) (Paul Zieger, Stockholm
University)
 ASSEMBLE Plus funded research stay in Tjärnö 2020 (Janina Rahlff, Linnaeus University)

Comments

