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* Marine and polar regions are major sources of aerosol particles that influence clouds and climate.

* Chemical processes in seawater, the sea surface microlayer (SML), aerosol particles and cloud water are strongly connected.

 Field campaigns provide real-world data, while laboratory experiments isolate and test specific processes. Modeling links observations and
experiments and helps assess their wider relevance.

* Overall goal: Resolve the processes that connect marine chemistry to aerosol particles and cloud characteristics.
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Fig. 1: Schematic of the approaches employed for
oceanic and atmospheric studies.
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Arctic airborne measurements reveal
that fluxes of accumulation mode sea
spray aerosols are considerably
higher than models predict (Simon et

Turbulent Sea Spray Flux is -
an important source of
accumulation mode aerosol

BRel B IW T al., GRL, 2025).
§ 2000 L T T | —— Gong-Monahan (2003)
S (Lm 0.3 —— Martenson (2003)
£ e m ' —— Lewis & Schwartz (2004)

’ . M £ 0.2 ——— Clarke (2006)

2 —— Long (2011)
_ 3.0 X 0.1 —— Norris (2012)
T. 15 = 7 ) \ Grythe (2014)
E 0.0 Y 0. 05—F/—————=—=1 —— salter (2015)
= =15 | 103 I This study
Dy, min [nm]
=, B s
€ 102 & . . . .
E o g Fig. 4: Flight altitude above sea level, wind speed and
2 o S 10“2 particle number size distribution, shaded areas show
S Lo 3 analyzed flight sections (left). Comparison of size-
09:30 10:00 10:5:_|(_)C 11:00 11:30 12:00 resolved partlcle ﬂuxes (top)

Ocean-derived (organic) matter can reach higher altitudes

a) Case 12 November 2021: Mixed boundary layer, no low-level clouds
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Fig. 2: Concentrations of organic matter components in the ocean, in
the atmosphere and resulting enrichment factors.

Fig. 3: Schematic of the transfer of
organic matter to the atmosphere via
bubble bursting, adapted and modified
from Leon-Marcos, 2025.

(van Pinxteren et al.,
ACP, 2023; Leon-
Marcos et al., GMD,
2025).

marine boundary layer, and
in the free troposphere.

number concentrations
(N450)- (Zeppenfeld et al,
ACP, 2026).
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Carbonyl photochemistry increased in
the SML during blooms

« Higher carbonyl concentrations in the SML than in
underlying water (ULW), particularly after irradiation.
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