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Ocean fronts impact on atmosphere

Fig. S6. Schematic illustration of the divergence and curl of the wind stress 7 resulting from spatial
variations of the SST effects on the surface winds summarized in Fig. S5. Near a meandering SST front
(heavy black line), surface wind speeds are lower over cool water and higher over warm water, shown
qualitatively by the lengths of the vectors. Acceleration where winds blow across isotherms generates
divergence, V - 7 (green area). Lateral variations where winds blow parallel to isotherms generate curl,
V x 7 (red area). The magnitudes of the divergence and curl perturbations are proportional to the magni-
tudes of the downwind and crosswind SST gradients, respectively (see Fig. 4 in the text).
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FIG. 2. Temperature (°C) during two typical simulations of a ML front spinning down: (a)—(c) no diurnal cycle and (d)—(f)
with diurnal cycle and convective adjustment. (Black contour interval = 0.01°C; white contour interval = 0.1°C.)



We conjecture that under global warming

d An increase in the stratification of the near-surface ocean

and decrease in mixed layer depth will lead to a reduction
in submesoscale activity

O The reduction in submesoscale activity will change the
spatial and temporal structure of vertical heat and
nutrient fluxes.

[ Does the presence of the submesoscale change the
change caused by global warming?



Forcing of 1/10 degree (10km) POP

O Present Day: CORE typical year

O Future: CORE + plus anomaly in seasonal forcing got
from the Large Ensemble CESM RCP 8.5 projection

Downscale both climate states to the submesoscale
using regional model (ROMS) run with 1/100 degree
(1.25km) resolution
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