The role of chemistry in air-sea fluxes
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Ozone in the Troposphere
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Calculating O, oceanic v, — conventional approach
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Calculating O, oceanic v, — state of the art

Two layer model,
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Impact of new oceanic deposition velocity
scheme

R. Pound et al., Atmos.
Chem. Phys., 2020
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Comparison with observations
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Open questions regarding “new” O, deposition
models:



(1) Wind speed/friction velocity dependence of O, v
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(2) Organic reactivity in the SML?

Results from Penlee Point (PPAO)
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(2) Organic reactivity in the SML?

MILAN: Sea-surface MlcrolL Ayer functioning during the Night
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(2) Evidence for organic reactivity (open ocean, SML)
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(2) Enhanced reactivity in the SML (open ocean)
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Interdependence of reactivity a and wind speed

1/2 [—A1I1(50)+ B1K1($o)
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(3) Temperature dependence of O, v,
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First results
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Ozone Deposition — lodine emissions
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Evidence for halogen-catalysed ozone loss
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Negative feedback on O,

lce core data
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Interactive O; deposition-iodine emission model

Resistance in Emission of inorganic iodine compounds
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Depletion of iodide in the SML at low wind speeds
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Impact of SML |- depletion
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Role of organics in |, emission from O; + I
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_Sea surface microlayer reduces inorganic iodine emissions

Tinel et al. ES&T, 2020



Why should we care about atmosphere
jodine?

Increase in O3 from isoprene

Includes total impact from O; deposition and
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How much should we care?
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Conclusions

Ocean chemistry matters for tropospheric ozone deposition, but in ways
we don’t yet fully understand

The SML has a higher reactivity to O, than underlying water, despite having a
lower [iodide], implying a significant role for organics

In addition to chemistry, the roles of temperature and wind speed on O, v,
are also highly uncertain

The organic enrichment of the SML and the depletion of iodide are
important for volatile iodine release.
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