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What dynamics control interannual and decadal variability

in mesoscale eddies in the California Current?

Eddy Kinetic Energy from surface drifters (cm?s?)
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What dynamics control interannual and decadal Vanab:hfy
in mesoscale eddies in the California Currenf3

Eddy Kinetic Energy from surface drifters (cm?s?)
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ROMS passive tracer study of Eddy transport

March 2007
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39°N
36°N
Release
o of Tracer
33°N
30°N
140°w  135°w  130°w  125°w  120°Ww  115°w
d- Vertical section of tracer at 37N
0
-4 '_|200
N £
£ 400
o
(]
) Poleward
600 A2 flow
800
125°w 121°%

(0)
Longitl}é?é W

Combes et al. Progr. Ocean., in press

b- Tracer concentration at 170 m depth
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This passive tracer
experiment (using
our ROMS model
data), shows the
importance of eddy
=l variance to

| offshore mixing.
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Deep-core Anticyclones (DA)

- vorticity maximum around 400m depth
- formed in the central CC

- arise from baroclinic instabilities
between the CC and counter-current
- deflect equatorward

Sy - associated with lateral mixing

B

Composite Temperature Anomaly (DA)
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Surface-core Cyclones (SC)

- vorticity maximum near surface
- formed at the CC/return flow interface
- arise from meridional current shear

- deflect poleward

- associated with lateral and vertical

| mixing

Composite Terhperatu re Anomaly (SC)
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Deep-core Anticyclones (DA)

- vorticity maximum around 400m depth
- formed in the central CC

- arise from baroclinic instabilities
|between the CC and counter-current
- deflect equatorward
- associated with lateral mixing
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Composite Temperature Anomaly (DA)
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Japanese Earth Simulator Global Eddy-Resolving Model (OFES)

Monthly Mean of Surface Current VeIomty [cm/sec] (FEB/SOYR)
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Japanese Earth Simulator Global Eddy-Resolving Model (OFES)

Monthly Mean of Surface Current VeIomty [cm/sec] (FEB/SOYR)
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Japanese Earth Simulator Global Eddy-Resolving Model (OFES)

Monthly Mean of Surface Current VeIomty [cm/sec] (FEB/SOYR)
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ROMS Mean SSH

Eddy-Resolving Model (OFES)
VeIomty [cm/sec] (FEB/SOYR)
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ROMS Mean SSH
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We expect equatorial wave
Northern P 9

Counting Regio energy (ENSO) to dissipate at
(NCCS) the SCB. (Davis & Di Lorenzo,

in prep.)

e
Southern Counting Regic

This leads us to separate two
(SCCS)

forcing regions within the CCS.
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Okubo-Weiss Parameter (W)

LA CZMEICZMCZW)

M This is a measure of the dominance of
rotation over deformation.



Okubo-Weiss Parameter (W)
IR

We count closed contours of W [
to develop eddy count time
series.

We also filter by size and
shape.



Okubo-Weiss Parameter (W)
,. ‘ -‘\

This eddy has a very small
“shape error.” lts area

conforms to a circle of the
same radius.

We consider it wellformed and
it is included in the count.
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Okubo-Weiss Parameter (W)

2

This eddy has a much larger
“shape error” and is excluded
from the count.



Eddy Time Series (North)
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Eddy Time Series (North)
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Eddy Time Series (North)

How do modeled eddy counts
compare with satellite SSHa
observations¢
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Eddy Time Series (North)

How do modeled eddy counts
compare with satellite SSHa
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Eddy Time Series (North)

How do modeled eddy counts
compare with satellite SSHa
observations¢
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Eddy Time Series (North)
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Eddy Time Series (North)
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Eddy Time Series (North)
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Eddy Spectra (North)
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Eddy Spectra (North)
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most eddy variance?
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Eddy Spectra (North)

1.4

Cyclones
What frequencies contain the

most eddy variance¢

Power (Arbitrary)

""" | Low Frequency: 18% 14% 19%
’ Seasonal: 14% 16% 19%

APOA \Windyne 1] Low Frequency: 29% 23% 26%
| | Seasonal: 9% 15% 13%




Eddy Spectra
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Eddy Spectra (North)
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Patterns are very similar to the
third EOF of Northeastern
Pacific wind stress curl.
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80% of local variance is
explained by PC3
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Both anticyclonic and cyclonic
eddy counts show a strong
correlation with PC3 at a lag
of 5-8 months.
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Eddy Time Series (South)
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Eddy Time Series (South)
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Eddy Time Series (South)
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Eddy Spectra (South)

——OBC1
——OBC 2
no OBC 1
+ red noise (95%)
- red noise (99%)

Power (Arbitrary)

Low Frequency: 15% 14% 11%

Seasonal: 5% 8% 10%

——OBC 2
no OBC 1
+ red noise (95%)
- red noise (99%)

...............

Low Frequency: 19% 20% 13%
Seasonal: 5% 6% 6%

¥



Cyclloneé
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There is a weak ENSO signal in
the OBC 1 eddy counts, but

otherwise it resembles red noise.
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SUMMARY

ROMS Mea

LR

1. North of the Southern
California Bight, eddies
have a large amount of
driven variance
associated exclusively
.| with low-frequency

8 variance in wind stress a0}
curl.
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SUMMARY
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1. North of the Southern
California Bight, eddies
have a large amount of
driven variance
associated exclusively

_ i with low-frequency

84 variance in wind stress
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12. South of the Southern
. | California Bight,

&l excluding a weakly
significant ENSO signal
& from tropical Coastal-
Trapped Waves, eddy

| formation is a red-noise
i process.

Southern Counting Region
30 (SCCS)
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