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_ SIC Tt Background: The sea surface microlayer (SML) is the first millimetre of the seawater surface layer. It
The European Arctic o coastal zone plays a role in all processes at the interface between the sea and the atmosphere, including energy
. o G AES: . and gas exchange processes. For almost 20 years, our team has conducted studies on the SML,
30 - | assessing the concentration of absorbing and fluorescing organic matter present and its influence on
PPN =l the spectrum of light entering and leaving the sea. The results have confirmed that the SML is
1 o  onwes é 56 - ubiquitous, with its thickness being most significant at river mouths. An important parameter
‘\ 0l 7 describing the SML, along with its thickness and the concentration of its various components, is the
781 @ Z [ 545 enrichment of the SML in organic matter, calculated as the ratio of the values of the physical quantity
Z o ¢ (describing organic matter) obtained for the SML and the subsurface layer (SSW).
k) 6 000 00 eo 54 - (1) We are currently undertaking a project, SURETY (effect of organic matter SURface layer
2 6 - * I N A A A S S Enrichment on air-sea gas transfer velociTY), which aims to study the impact of surfactants, or
E it EIS.S 19.0 19.5 20.0 surface-active organic matter, on CO2 sea-atmosphere gas exchange.
© go oo ® coeooq, O, (2) The surfactant studies should allow us to determine the differences in SML surfactant enrichment
. Surface water sampling is conducting by the Garrel Screen and Niskin bottle from r/v values across several regions of the Baltic Sea and-North Atlantic, cIa55|f|eq as (1) estuarine
74 Oceania waters, (2) coastal waters, (3) open waters of the Nordic Seas, and (4) Svalbard fjords.
® ® * Water depth: surface micrometer (SML), and subsurface water layer (SSW, 1 m) (3) The data will enhance the parameterisation of gas exchange, specifically CO,, at the interface
¢ coastal * Regions: (1) the Baltic Sea (BS): open water, coastal and estuary; (2) the Arctic (AREX): between the sea and the atmosphere.
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. Conclusions

« CDOM decreases with increasing salinity, and the values of chromophoric organic matter in SML are almost always higher than in SSW.

 Assalinity increases and distance from land and river mouths grows, the molecular mass (SR) of organic matter in the SML and SSW decrease. The most notable prevalence of molecules with lower molecular weight in SML
compared to SSW is found in open waters.

A twofold greater proportion of allochthonous matter (A+C) compared to autochthonous matter (M+T) in all studied areas of the Baltic Sea, while on the Arctic the amount of A+C is lower that M+T;

* Organic matter act the surface suppresses gas transfer velocity.

A consistent reduction in k was observed in areas with surface organic matter enrichement, suggesting organic films act as a barier to air-sea gas exchange.

* Despite iorganic suppression, the distribution of CO2 fluxes in the southern Baltic aligns with broader regional trends, indicating similar driving mechanisms.
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