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Report for the year 2023 and future activities

SOLAS ‘South Africa’
compiled by: ‘Brett Kuyper’

This report has two parts:

- Part 1: reporting of activities in the period of January 2023 - Feb/Mar 2024
- Part 2: reporting on planned activities for 2024 and 2025.

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 Core Themes or Cross-Cutting Themes.

Core Theme 1. Greenhouse gases and the oceans;

Core Theme 2: Air-sea interfaces and fluxes of mass and energy;

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;

Core Theme 4: Interconnections between aerosols, clouds, and marine ecosystems;

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;

Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems,

Indian Ocean, polar oceans and sea ice);

Cross-Cutting Theme: Climate intervention;

Cross-Cutting Theme: Science and society.

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or

region 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. ?

Thank you for the great work and on-going support.




PART 1 - Activities from January 2023 to Feb/Mar 2024

1. Scientific highlight

Dr Sandy Thomallal , Dr Thomas RyanKeoghl, Dr Sarah Nicholsonl, Dr Marie Smith2, Prof
Alessandro Tagliabue3, Prof Pedro Monteiro4

1Southern Ocean Carbon-Climate Observatory (SOCCO), CSIR, Cape Town, South Africa
2 Coastal Systems and Earth Observation Research Group, CSIR, Cape Town, South Africa
3Department of Earth, Ocean and Ecological Sciences, School of Environmental Sciences,
University of Liverpool, Liverpool L69 3GP, UK.

4School for Climate Studies, Stellenbosch University, Stellenbosch, South Africa

Climate change is eliciting widespread adjustments to the physical and chemical environment of
the oceans, which affects the distribution and seasonal cycle of phytoplankton primary production
(NPP). This in turn impacts ecosystem function and the transfer of carbon, energy and nutrients
through food webs with complex feedbacks on ocean biogeochemistry and climate. By applying a
number of NPP algorithms to 26 years of remote sensing data we show that almost two thirds of
the Southern Ocean is typified by significant negative trends in production. Moreover, we provide
evidence of a significant multi-decadal increase in phytoplankton iron stress (from in situ BGC-Argo
and ship-based platforms) that could potentially be a cause(Ryan-Keogh et al., 2023). Concomitant
with these declines in NPP are significant shifts in the amplitude, timing, duration and
characteristics of variability of phytoplankton seasonal blooms (Thomalla et al., 2023). Investigating
relationships between observed trends and prominent climate drivers highlights regional
sensitivities and the complexities of multiple interacting aspects of a changing climate. The majority
of these trends differ to those currently being predicted by earth system models, suggesting that
they may be underestimating ongoing change in the Southern Ocean, a region where the biological
carbon pump is considered to be particularly important. Adjustments of this magnitude at the base
of the food web can de-synchronise energy transfer to higher trophic levels, threatening ecosystem

services and impacting global climate by altering natural CO2 uptake.

2. Activities/main accomplishments in 2023 (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).

South African Polar Research Infrastructure (SAPRI)

The South African Polar Research Infrastructure is a consortium and was established in 2021. The
ultimate goal of SAPRI is enable broadscale research growth across the polar disciplines and
further expand the world class datasets already established. The Implementation Phase is being

finalised between the Department of Science and Innovation (DSI) and the National Research




Foundation (NRF) of South Africa. SAPRI is currently hosted by the South African Earth Observing
Network (SAEON) under Dr Juliette Hermes. SAPRI aims to close the gap between existing
infrastructure (logistics) and ongoing and upcoming research in the South Africa marine and polar

regions.

Part of the SAPRI umbrella includes facilitating research cruises on the R/V SA Agulhas Il. These
include SEAmester and the Winter Cruise. SAPRI is also heavily involved in establishing a Polar
Laboratory, which will be hosted at UCT. One of the Polar Laboratory’s missions is to make
research in the polar regions accessible for universities and students who would otherwise not

have the opportunity.

SEAmester

Annual training of approximately 40 students along the ASCA line off Port St Johns, South Africa.
See more details below.

South African Weather Service

Testing the new TEKRAN Total Gaseous Mercury Instrument for semi-autonomous measurement
during voyages. The instrument will be loaded on the SA Agulhas Il for future voyages in the
Southern Ocean. This is a SA-France collaboration to facilitate transfer of skills but while doing so,
also to understand the distribution, sources and pathways of total mercury and(toxic)
methylmercury in the Atlantic Southern Ocean. In 2023, Rob Mason, USA, joined the team and

supported sampling and training efforts on board.

Southern Ocean Carbon & Climate Observatory (SOCCO) Cruise participation:

DY172 nPOP cruise

The DY172 nPOP cruise ran from 20/12/2023 to 26/01/2024, which included 1 South African
participant co-Pl Thomas Ryan-Keogh. The research focus of the cruise was to examine the role of
nutrient limitation in constraining phytoplankton primary production. The specific focus of the team
was to examine how nutrient limitation impacts phytoplankton photophysiology, specifically how it

impacts fluorescence quantum vyield.

UN/GESAMP Working group 38

A number of South African scientists including members of the UCT Marine Biogeochemistry
Laboratory, North-West University, Nelson Mandela University, and Rhodes University (perhaps
others) took part in the UN/GESAMP WG38 project in Ggeberha, South Africa and focused on

atmospheric deposition to the South Indian Ocean.




3. Publications in 2023 (only PUBLISHED articles) and if any, weblinks to models, datasets,

products, etc.
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4. Did you engage any stakeholders/societal partners/external research users in order to co-

produce knowledge in 20237 If yes, who? How did you engage?

International:
National (non university)
Collaborations included shared field work (specifically):

Research cruises — Relief Voyage of the R/V SA Agulhas Il along the ‘Goodhope Transect’

between Cape Town and Antarctica.

Ongoing collaboration between the South African Weather Service and University of Cape Town.

Resulting in research at the Cape Point Global Atmospheric Watch Tower.

South African Polar Research Infrastructure (SAPRI) — See above.

PART 2 - Planned activities for 2024 and 2025

1. Planned major national and international field studies and collaborative laboratory and

modelling studies (incl. all information possible, dates, locations, teams, work, etc.).

SAPRI -
SEAmester

The SEAmester recommenced in 2022. This programme offers postgraduate students from South
Africa a hands-on learning opportunity aboard the SA Agulhas Il. The cruise lasts around 10 days
and is comprised of lectures and practical demonstration and activities. Introducing students to
various facets of ocean and atmospheric dynamics. This includes physical, chemical and biological
oceanography, atmospheric chemistry and meteorology, data analysis and measurement
techniques. The cruise involves running a transect across the core of the Agulhas Current off Port
St Johns, known as the ASCA line.

SEAmester is an ongoing training platform for young students. The SEAmester cruise aims to
provide a learning opportunity for postgraduate students, who might not have otherwise had such a
chance. There is also the opportunity for the training of early career scientists, by becoming

involved in the teaching aspects of the course. Approximately 40 students from 22 institutions




across South Africa are involved in the cruise every year.
Winter Cruise

The R/V SA Agulhas Il embarks on a cruise each year departing from Cape Town to the marginal
ice zone. This cruise closes a seasonal gap / bias in the knowledge in physical oceanography and
in better understanding the processes affecting the sea ice formation and the Southern Ocean
during winter months. The cruise follows the same transect as in summer, known as the ‘Goodhope

Transect'.

Susanne Fietz (University of Stellenbosch) is heading up a new NRF SANAP grant 2024-2026,
focusing on Micronutrient and pollutant trace elements at the air-sea interface of the Southern
Ocean.

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

16th International Conference On Mercury as a Global Pollutant ICMGP 2024) will be held in Cape
Town in July 2024. The conference is being organised by the South African Weather Service —
Global Atmospheric Watch Division, Western Cape Government — Air Quality Division and the
Cape Peninsula University of Technology. This meeting will seek to assess implementation of
solutions to reduce the emissions and exposure to mercury as a global environmental pollutant and
test the efficiency of implementation of the Minamata Convention in various parts of the world. The
conference will bring together representatives from industry, government, research institutions,
non-governmental organizations (NGOs) and academia to discuss, inter alia, options for low-
mercury energy and industrial technologies and the concept of low-mercury society. The event will
also showcase new equipment to measure mercury in various environmental samples, and

technology to reduce mercury emissions and exposure.

Planned local SOLAS conference and or communal screening of the OSC at a venue at UCT.

3. Funded national and international projects/activities underway.

BIOGRIP -

The Biogeochemistry Research Infrastructure Platform (BIOGRIP) is a South African research
initiative. The multidisciplinary initiative aims to broaden research capacity and discovery biological,
geological, chemical and physical process. To explore how these processes interact and shape

natural environments over time and space.

South African National Antarctic Programme (SANAP) —

The South African National Antarctic Programme is funded by the Department of Forestry,
Fisheries and the Environment (DFFE) and the National Research Foundation (NRF). The DFFE

remain responsible for logistics and infrastructure with the SANAP programme. The NRF is the




agency responsible for grant allocation for the scientific community to continue research in the
polar regions, utilising SANAP infrastructure. Large infrastructure includes the manned station on
Antarctica as well as on Marion and Gough Islands, the SA Agulhas Il and a number of smaller

research vessels.

South African Polar Research Institute (SAPRI) —

Part of the goal of SAPRI is to bridge this disconnect between research being funded in the polar
regions and access to the infrastructure. There are proposed upgrades to the SA Agulhas Il to

create capacity for underway atmospheric chemistry measurements in the Southern Ocean.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.

(please indicate the funding agencies and potential submission dates).

Joint venture

A joint measurement campaign between the Department of Oceanography and Mayis Universitesi
Department of Physics Turkey / Samsun is being examined. The venture aims to place underway
atmospheric instrumentation onboard the SA Agulhas Il. Proposed measurements include CO, O3,

NOx and FTIR. Dates for the start of the project are still being determined.

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

Comments




