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Fig. S1 Annual mean wind speed and significant wave height from 2001 to 2020.
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Fig. S2 Wind speed dependence of model output transfer velocities in 2004: a) Casel; b) Case2; c) Case3; d) Case4; e) Baseline.
The k-values are normalized to Schmidt number of 660 (20 °C for CO2 in seawater) and displayed against horizontal wind speed
at 10 m [uio0]. The blue lines in the figure a-e are the fitting result of the least square method. h) Wind speed dependence of transfer

velocities (dash lines are previous studies and solid lines are model outputs). The output transfer velocities show higher values than



8 calculated results (Figure 3). Because the model also includes the influence of drifting sea ice which will rise kw by increasing

9 shear stress and convectively driven turbulence.
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12 Fig. S3 Difference of annual mean Hg” surface concentration with Baseline Model. Panels (a-g) are calculated by Case 1-7.
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14 Fig. S4 Comparison between model and observations (filled circles) for Hg abundance in the surface ocean (top 100 m).

15 Comparison against observed seawater total Hg (a, d, g, j, m, p, s, v), Hg’ (b, e, h, k, n, g, t, w) and MMHg (c, f, 1, 1, 0, 1, u, X). The
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parameterizations used from the first line to the seventh line are Casel-7 and the last line is Baseline model. Values inset are global

mean concentration in unit of pM ( pmol /L, pPM =1x10"*?mol / L ). The data sources are summarized by Zhang et al.!
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Fig. S5 Hg mass budget for the global ocean. The global ocean is divided into the top 100 m, 100-1000 m, and below 1000 m.
Numbers on top of tracer names are average concentrations in units of pM while those below are total masses in units of Mmol.
Numbers near arrows are mass flows in units of Mmol/year. The Hg particle sinking and sedimentation fluxes are shown as green

and yellow arrows, respectively. a) Case 1; b) Case 2; c¢) Case 3; d) Case 4.
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24 Fig. S6 Comparison between model and observations®*® (filled circles) for net Hg? air-sea exchange of different parameterization:

25 a) Casel; b) Case2; c) Case3; d) Case4. Values inset are global net atmosphere to ocean transfer flux.

Difference of Hg0 Air-sea Exchange Flux

26

27 Fig. S7 Difference of annual mean net Hg? evasion flux with Baseline Model. Panels (a-d) are simulated by Case 1-4 based upon

28 the combined effect of wave breaking and surfactants.
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30 Fig. S8 Difference of annual mean transfer velocity with Baseline Model: a) Casel; b) Case2; c) Case3; d) Case4.
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