e

rtho

ea

A m

=




—ddy-driven air-sea interactions thru wind stress
S
— _ . surface
U= p CD (Ua UO) ‘Ua UOH current
10m wind
Ua = Uap + Uasst

Composites in the Southern Oceans
Wind speed

Anti-Cyclone

Frenger et al. 2013



Anti-Cyclone

—ddy-driven air-sea interactions thru wind stress
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—ddy-driven

—kman pumping (Wek)

1=0 CD(Ua— Uo) ‘Ua— Uo‘

&' 10m wind

Ua = Uap + Uasst

An anticyclonic eddy in the Southern Ocean (Chelton 2013)
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—ddy-driven Ekman pumping (Wek)

1=0 CD(Ua— Uo

surface current
Uo = Uop+Uoe

=

) |Ua = Uq|

10m wind
Ua = Uap + Uasst

An anticyclonic eddy in the Southern Ocean (Chelton 2013)
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—ddy-driven Ekman pu

mping (Wek)

1=0 CD(Ua— Uo

surface current
Uo = Uop+Uoe

=

) |Ua = Uq|

10m wind
Ua = Uap + Uasst

An anticyclonic eddy in the Southern Ocean (Chelton 2013)
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Previous studies on impacts of eddy-wind coupling

e Either coupling effect weakens the eddy activity.
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Jin et al. (2009)

Eden and Dietze (2009)

e This study examines the relative importance SST and current-
driven coupling on EKE in a fully coupled regional model.



Quantifying the effect of eddy-driven air-sea coupling

Scripps Coupled Ocean-Atmosphere Regional Model

“moscree RS + Seo et a. 2007, 201

T(Q&FW) e 7 km O-A resolutions
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Summertime EKE in the CCS

AVISO EKE
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42% reduction of EKE by Us but Uz has no strong effect

JAS 2005-2010
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EKE budget
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Pe = Ke baroclinic conversion (BC)
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Reduced EKE in CTL is primarily through enhanced eddy drag

CTL .~ “&ilCcTL * M&icTL:

e v'Ty dominant energy input (wind work)
e BC converts Pe 10 Ke
e U Ty dissipates the EKE (eddy dragQ)



Reduced EKE in CTL is primarily through enhanced eddy drag
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-ddy-driven Ekman pumping velocity

T Stern 1965
et = —V : <(f+C)> Gaube et al. 2015
W.. = W.. +Ween — background wind stress
. VxTt 1 ( %_%x%>+V><TgST
(O p(f+QN G dy) p(f Q)
WLIN WssT

Curl-induced

inear Ekman pumping  Vorticity gradient-induced 3
nonlinear Ekman SST induced

pumping Ekman pumping

Chelton et al. 2007 &
WSST = V><7:;ST (O{ y SST
p(f+E)  p.(f+E)




Vxt, Vxt,  1,xV{

Wiore = + 2 — " [ ) "
a0 p+0 p0+o7 Estimated Ekman pumping velocity
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JAS 2005-2009: OBS based on AVISO SSH & QuikSCAT wind stress
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Implied feedback to eddy activity
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Summary

- Weakened EKE is almost entirely due to eddy current effect on
wind stress.

- SST has no impact.

- EKE budget: eddies primarily enhance the surface drag, and also
weaken the wind work (of secondary importance).

-+ Eddies modity Wek via their current and SST.

- Current-induced Wk suppresses the eddy activity;

- 8ST-induced Wek influences the eddy propagation;
- No impact on the area-averaged EKE statistics

- Robust results with varied smoothing scales.
- |In other boundary current system (Kuroshio, GS, etc).

-+ Coupled effects on the atmosphere (i.e, SST gradient and storm track)
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Chelton et al. 2007
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