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Internal tides affect mixed layer depth
across shelf

Ocean mesoscale modulates mixed layer
depth

The mesoscale field is nondeterministic
but predictable to an extent given
altimeter observations

Filaments of thinned mixed layer depth
wrap around mesoscale features

These features are driven by
frontogenesis and associated
ageostrophic motion

Are the filaments driven by
frontogenesis predictable?
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From 2011 OSTST: Predicting unobserved filaments
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Simulating conditional deterministic predictability within
ocean frontogenesis
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Demonstration of submesoscale frontogenesis prediction in a
simulated environment




An experiment of opportunity, July 2013
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Altimeter coverage
AltiKa, Jason-2, Jason 1 Geodetlc CryoSat 2
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Demonstration in real environment
4 p-3 flights (July 11, 15, 17, 18, 2013)
285 AXBTs

2013 AXBT, 11 July
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AXBT Observations

° NCOM 24-Hour Forecast / NAVO Restricted Observations

o NCOM 24-Hour Forecast / NAVO Restricted Observations
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Warm deep thermocline at 600-
800 m in waters south of the Gulf
Stream in the recirculation gyres

Anticyclone on the northern side
of the Gulf Stream with base at
~300m

Temperature inversions in the
northern Laborador Sea waters
(also in climatology)



Impact of AXBT Observations
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Several experiments were run in real time

Standard experiment did not assimilate AXBT
data

Standard Plus experiment did assimilate AXBT
data

Anticyclonic recirculation gyre south of Gulf
Stream shows significant change with AXBT
data

MLD associated with recirculation gyre is also
impacted



Observed mixed layer depth
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Observed MLD related to Q1 in Standard
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Observed MLD related to Q1 in Standard Plus
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Conclusions

AXBT observations are consistent with predicted areas of
thinning mixed layer

The challenge of submesoscale frontogenesis prediction is the
precise positioning of mesoscale structure

SWOT should be expected to advance frontogenesis
predictability greatly and open far more extensive opportunity
to understand the processes

SWOT will also advance the coastal circulation by providing fresh
water runoff
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Effects of observed river flows on coastal circulation
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Questions?
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Effects of observed river flows on coastal circulation
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From 2011 OSTST: Predicting unobserved ocean filaments
from altimeters
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d nticyclones Simulating conditional deterministic predictability within ocean
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Most importantly,
frontogenesis fil
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One aircraft flight along AltiKa track to verify vertical
covariance structures in assimilation process
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NCOM (using NCODA with ISOP or MODAS)
and AXBT sections are on 11 July below an
AltiKa underflight during Trident Warrior’'13
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