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Substantially underestimated winter CO; sources of the
Southern Ocean -

Siqi Zhang'?t, Peng Chen'?*t, Kelsey Bisson’, Cédric Jamet®, Paclo Di Girolamo®, Davide Dionisi®, o= - :
Yongxiang Hu’, Zhenhua Zhang'**, Kun Shi**, Delu Pan'* AL " 0 ; - Ty
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The size and control mechanism of the Southern Ocean’s carbon fluxes remain highly uncertain due to sparse
winter observations. Here, we integrate satellite light detection and ranging (LIDAR) measurements with machine
learning to assess the Southern Ocean air-sea CO; fluxes between 2007 and 2020. We reveal that CO; outgassing
south of 50°S was underestimated by up to 40% in previous studies. While the midlatitude Southern Ocean (30°to
50°S) strengthens as a carbon sink, the high-latitude region (50" to 90°S) shows Southern Annular Mode (SAM)-
modulated alternation between uptake and outgassing. The air-sea CO; partial pressure difference (ApCO,) increas-
ingly dominates flux variability over wind-driven transfer velocity. We propose a framework involving three latitudinal
loops with differing pCO; controls: (i) Antarctic (salinity/sea ice), (i) polar front (atmospheric COy/chlorophyll), and
{iii) subpolar (sea surface temperature/CO;), The indings underscore the winter processes’ critical role and neces- v .
sitate year-round observations to understand Southern Ocean’s global carbon cycle impact. 3 ‘ ' ' u ! e xm X =
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PROJECT COUL-PNP (PI.. H. LOISEL) 7 f

Goal: To estimate the particulate organic
nitrogen and phosphorus in the ocean (and the
C/N/P ratio constraining global
biogeochemical cycles) and their spatio-
temporal variabilities
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Regional Application

Long term decline of the pla'n'atonic biomass in a hotspot of
nitrogen fixation k" | -

Alain Fumenia, Hubert Loisel, David M. Karl, Vincent Vantrepotte, Anne)?etrénk’o, Sophie Bonnet, Manh Tran-
Duy, Marine Bretagnon, Antoine Mangin and Thierry Moutin ’ ‘
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PROJECT HYPERVAL NN

Towards Reliable High-Resolution Satellite Products for the Monitoring of Chlorophyll-{agnd Suspended Pérticulaté'M;tter
in Optically Shallow Coastal Lagoons (2025) : | : .
by Samuel Martin, Philippe Bryeére, Pierre Gernez, Pannimpullath Remanan Ren'6f§-lg' and David Doxaran
Remote Sens. 2025, 17(20), 3430; https://doi.org/10.3390/rs17203430
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Intercomparison of atmospheric correction algorithms for retrieving the
multispectral reflectance of water in the Berre and Thau lagoons, based on
matchups between S2-MSI products and autonomous in situ measurements
(HYPERNETS).
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Application: mapping (52-MSl) and temporal
monitoring of sen Chla concentrations in the Etang
de Berre during the 2018 ecological crisis.
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Main objective: Improve estimates and trends of
Arctic primary production (PP), from local to pan-
Arctic scales.

Key Steps
- Validate and develop Arctic-adapted algorithms using
unique High Arctic bio-optical datasets

- Better constrain CDOM, SPM, and chlorophyll-a
dynamics

- Derive new PP trends in coastal/fjord systems and
across the pan-Arctic region
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PROJECT UNE

Main Objective: Estimate under ice radiation usin
state-of-the-art models and parameterization

Key Steps

- Estimate above-surface PAR: quantify the radiation
reached at the ice surface

- Estimate PAR albedo: remove the portion reflected
back into the atmosphere .
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REMOTE SENSING OF INVASIVE MAq,ROAI.GAE Iﬁ‘
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