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Figure S1. Timeseries of each oceanic DMS dataset input into the simulations during DJF in the Southern Ocean. (a) chl-a is shown with a
black line. The MODIS-DMS error bars represent the standard deviation across the Southern Ocean. (b) comparison of the DMS emissions
between MODIS g17 with the MODIS g17CLIM. (c) as (b) but showing the surface atmospheric DMS concentrations. The legend highlights
the standard deviation in annual flux, along with the R? value between the two simulations. (bottom) as for the (middle) but showing

atmospheric DMS concentrations.
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Figure S2. DMS emissions for each simulation following the SOAP voyage across each hour, through time and space as a violin plot.
The r? value compares the monthly DMS flux against the respective oceanic DMS. Spearman’s rank compares the rankings of hourly
flux simulation with the rankings of hourly TAN1802 data. Each simulation overlays the corresponding SOAP voyage flux, whereby both

emissions are calculated with the same sea-to-air flux, winds, and Schmidt number.
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Figure S3. Same as Figure S2, but for TAN1802
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Figure S4. DMS emissions for all simulations over the 10 years using daily data in the summertime (DJF) over the Southern Ocean as a box

plot.
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Figure S5. Summertime (DJF) atmospheric DMS concentrations over the Southern Ocean. The spatial distribution shows the simulations

with different oceanic DMS concentrations and different DMS flux parameterizations.
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Figure S6. Spatial distribution of each oceanic DMS data set using the Liss and Merlivat (1986) transfer velocity parameterization for (a —
d) AOD, (f — i) CDNC, and (k — n) CCN. The observations are from (e¢) MODIS AOD satellite retrieval, (j) Grosvenor et al. (2018), and (o)
the from Choudhury and Tesche (2023).
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