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1. High resolution numerical modelling

To confirm that the turbulence properties observed in SWOT data are independent from
the altimetric measurement process, we compute an SSH variance estimate in a high reso-
lution numerical model. We use outputs from a realistic numerical simulation conducted as
part of the GIGATL set of Atlantic Ocean simulations (Gula et al., 2021), using the Coastal
and Regional Ocean COmmunity model (CROCO), a version of the ROMS model (Shchep-
etkin & McWilliams, 2005). This model solves the hydrostatic primitive equations using the
full equation of state for seawater (Shchepetkin & McWilliams, 2011). Specifically, we use
the GIGATL1 version with a horizontal resolution of 1 km and 100 terrain-following levels,
which ensure to solve the mesoscale dynamics up to the Northern edge of our domain of
interest. For more details on the simulation, and validations, we refer the reader to previous
studies (Ruan et al., 2021; Barkan et al., 2021; Qu et al., 2021; Mashayek et al., 2021; Vic et
al., 2022; Uchida et al., 2022; Tagliabue et al., 2022; Schubert et al., 2023; Napolitano et al.,
2024). Similarly as in SWOT observations, very weak SSH signal is seen in the simulation
north of Iceland . This goes along with a very weak turbulence field, as seen in the surface
relative vorticity (Fig. S1b). We estimate the SSH wavenumber spectra for the month of
May in the simulation in two squared areas north and south, by computing first frequency-
wavenumber spectra, and then averaging over frequencies and azimuthally. This compares
favourably with SWOT; (1) the spectrum computed south as twice the amplitude of the
spectrum north, and (2) the slope of the spectrum is similar in both region and is ~ 5; see

Fig. Slec.
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Figure S1. (a, resp. b) SSH (resp. surface relative vorticity) snapshot from high resolution
CROCO simulation in May; dashed lines show the —squared— areas considered to compute
the spectra shown in panel c. (c) Same as Fig. 4b in the Iceland Basin and the "eddy desert”

(south and north of Iceland, respectively) using the month of May in the CROCO simulation
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2. Surface forcings

To check the surface forcings in our aera of interest, we compute the monthly and daily
averages of wind stress 7 norm from a Global Ocean Hourly Sea Surface Wind and Stress
product (doi.org/10.48670/moi-00305, downloaded using E.U. Copernicus Marine Service
Information). It contains hourly Level-4 sea surface wind and stress fields at 0.125 degrees
horizontal spatial resolution obtained from Scatterometer observations. Monthly averaged

net heat flux Qe is obtained from ECCO re-analysis (V4rd ECCO, see a full description of

the model in Fukumori et al., 2021).
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Figure S2. (a) Monthly averaged wind stress norm north (blue) and south (red) of Iceland.

(b) Daily averaged wind stress, and (c¢) Monthly averaged net heat flux.
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3. Vertical sections of biogeochemical properties from BGC-Argo floats

We display here examples of the timeseries before vertical integration from BGC-Argo

floats.
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Figure S3.
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(a, resp. b) Timeseries of chlorophyll-a (resp. nitrate) from BGC-Argo float

#6903591 (northern region). (c,d) Same as panels a,b for float #4903532 (southern region).
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4. Nitrate concentration timeseries from BGC-Argo. floats

We display here timeseries of nitrate measurements-related quantities
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Figure S4. (a) Timeseries of median value of nitrate in the upper 10 m for the same BGC-
Argo floats as in panel a; envelopes show the median incertitude. (b) Same as panel a but

in the first upper 200 m. (c, resp. d) timeseries of vertically integrated nitrate concentration

in the upper 200 m (resp. 1000 m) from BGC-Argo floats.
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