The Partitioning of Kinetic Energy
in the Western Arctic Ocean
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Circulation = Mean + Variability

Mean state
Eddies
Near-inertial + smaller-scale motions

Depth Structure
Seasonality
Relationship to ice cover?

GOAL is to quantify and understand:
e Partitioning across scales / processes
* Partitioning with depth and season
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For the Arctic: variability > mean



Ice-Tethered Profiler with Velocity (ITP-V)

Profile ~7-250 m depth every 3 hours P
Observes surface layer and interior O E—— -
High temporal and vertical resolution 100 o

Moored into and drift with ice cover . R E
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ITP-V observations

14 ITP-Vs In the Arctic
23,000+ profiles
Primarily central Beaufort Gyre
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ITP-V observations

TP-77
TP-78

ITP-80

o

Vs v >3 2. A ek
B Fohr = 2 A 5oz
0 = '.'«'..-\-"."l_".',...,‘.,.‘ 2 . - ", A ).‘.;.c.qj M o
. P g - - 2 SR -
: ORI = S £ Zr A A -
M S ey - ! A, s
- AR AN e - . - - - RS
- SR R e N P SR R D o 5
0 o

5 ITP-Vs in the central Beaufort Gyre
8,000+ profiles
Aug 2013 to May 2015

Winter (JFM)
1,844 profiles

Spring (AMJ)
3,326 profiles

Summer (JAS)
2,093 profiles

Fall (OND)
1,471 profiles




Methods
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Methods
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KE Partitioning

Most energy in the EKE field

Little seasonality below
surface layer

Depth structure and
seasonality is distinct
between processes

0

: || B\ > 400 km, MKE |
0.05 0.1 0 0.05 0.1
Speed (m/s) Speed (m/s)
Eddies Mean
Interior maximum Seasonal mixed layer

High variabiltiy Decays with depth



Eddy Kinetic Energy Across Scales

Global EKE analysis: Steinberg et al. 2022 JPO PE to EKE
: Conversion rate 00 kKm EKE
Along-track SSH observations 140 krn EKE
Partition by scale and season \ /
300 km EKE
Learn about | Directly compare —

the ocean with models >

Noramlized EKE
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Methods
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Eddy Kinetic Energy
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Depth (m)
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KE partitioning

50-100 km
100-200 km
200-400 km
>400 km

Mean KE:
- 10-15% over 0-30 m
- 8% over 100-150 m

Eddy KE:
- 70% over 0-30 m
- 80% over 100-150 m



Depth (m)
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KE partitioning

50-100 km
100-200 km
200-400 km
>400 km

Mean KE:
- 10-15% over 0-30 m
- 8% over 100-150 m

Eddy KE:
- 70% over 0-30 m
- 80% over 100-150 m

A model that resolves all energy > 50 km
Missing more than 50% of the energy at
all depths



KE partitioning
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Summer vs. Winter changes
are robust in the upper 40 m
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All KE components are
larger in the summer
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Summary

| | |

Work in progress, many details can be cleaned up

1 Variability >> Mean

50 &

Distinct seasonality and depth structure between
1 near-inertial motions, eddies, and the mean
circulation
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Depth (m)

1 Coming attractions:
Beaufort Gyre vs. edge of Beaufort Gyre
(Eurasian Basin would be desirable)
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