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Why observe the Submesoscales?
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Latitude

1 — Understand dynamics at submesoscale fronts

For SMCs, their awkward size presents an observational
barrier that delayed an appreciation of their abundance: they
are large for shipboard instrument detection, small and rapidly
evolving for typical ship surveys, small for many satellite
remote sensing footprints, and often difficult to distinguish
from inertia-gravity waves (IGWSs) in single-point time series
or individual vertical profiles

--McWilliams, 2016
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Shcherbina et al,
2013
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Multiple ships allow estimation of gradients with minimal aliasing

What if there were even MORE assets ?
 calculated gradients on a range of scales
» understand evolution in space and time
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Johnson et al, submitted
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2 —What is the impact of those processes
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models that can’t resolve them
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MLI is only parameterization
in climate models. SI is
parameterized in regional and
process models

Our understanding of the
physics exceeds our ability
to account for it in climate
models
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3 — What is the global significance of that impact

C Slmulated submesoscale structures, on March 1 2012

240

180
Longitude (°)

d As ¢ but on September 1, 2012

’J - - .\ - (s 5
- - - j

120 180

Longitude (°)

.
‘e

.
.
‘e

" S

:7/;;“); ﬁ- /&H , d)",:‘,: 3

7 2

N »‘(/(( Oz 2 &.!: V’/ ;"
NSO )/’\\\ ( _x’\"(._ L ) YL
¢y§%3gﬁﬁn\‘§§§§§;lﬁ S

ke N -

Su et al.2018







* Clouds obscure
surface signal and
complicate
statistics and
evolution tracking
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Fig. 3 PDFs of the turbulence sources. a, PDFs of the four sources in winter. b, PDFs of the
four sources in summer. The dots indicate the corresponding global mean value of each
distribution. The log-normal distribution of the PDFs suggests that the mean and integral of OSBL
dissipation are determined by intermittent high dissipation rates. The highest intermittency of GSP
can also be derived from the distributions.

Fig. 2. Ocean surface currents converge and sink at a density front sepa-
rating light and heavy water, sweeping floating material to the front where
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Summary

1 — Understand dynamics at submesoscale fronts

Process studies — coordinated multi-asset campaigns are
offering broader picture of multiple scales
2 — What is the impact of those processes

Understanding impact of submesoscale dynamics and how to
implement them as parameterizations in GCMs - the
importance of linking observations with numerical simulations

3 — What is the global significance of that impact

Global observations of fronts still a challenge, but are needed
to scale up process studies and compare with global models



