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cddy-driven air-sea interactions: wind stress

T=p Co (Ua= Usg |U/a B Olsurface

current
b 10m wind
Ua = Uap + UaS_ST

+ve CORRELATION: summer

Eddy composites in the Southern Oceans

SST Wind speed

Anti-Cyclone

/ 3

Frenger et al. 2013




Eddy-driven air-sea interactions: Ekman pumping (W)

T=p Cp(Ua— Uo) [Ua = Uy

surface current ™= 40m wind
Uo = Uob+Uoe Ua = Uap + Uasst
Consider an anticyclonic eddy in the Southern Ocean (Chelton 2013)
SST and SSH Dipole W ~ Monopole W

i r oy :
il .-rl"' N ol 25

Affect the propagation Affect the amplitude




Quantifying dynamics and rectified effect:
Regional O-A coupled model with an online spatial smoother

Scripps Coupled Ocean Atmosphere Regional (SCOAR) Model
Seo et al. (2007; 2014, J. Climate); http://hseo.whoi.edu/scoar/

Surface meteorology

Surface forcing
(U10, V10, SLP, T2, Q2, Q.,,.Qy, Pr) ™

(Txs Ty, Qnet, Pr, Qsy)

Model Coupler

- Surface current

45°N |

40°N &

35°N

45°N

40°N

35°N

WRF—ROMS coupling
[dentical /7 km O-A res.
6-yr simulations: 2005-2010
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|l stoothing |
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CTL-noTe: effect of T

CTL-noUe: effect of Ue

T=pCp(Ua-Uo)|Ua-Uo
EXP T formulation includes
CTL To | Te| Uo| Ue
noTe Tb >< Up | Ue
oUe | To| Te| U | X




Weakened summertime eddy Kinetic energy
with eddy-wind interaction

CTL: Te & Ue

AVISO EKE (cm2s-2)

b

- le has no iImpact on EKE
+ 42% weaker EKE with Ue

CM<2s-2

NOo Te

-a'-t-o-a-t-a-ar aaaaa

JAS 2005-2010



Reduced EKE due to reduced wind work and enhanced eddy drag
dominant EKE terms

vty Wind work (P) CT-L:1;74<-E~\10% Iesgs wmd W(E)rk
UTx Eddy drag (8) nOTe:186
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Eddy-driven Ekman pumping velocity

-
Wiot = ) Stern 1965

f+ ) Gaube et al. 2015

_ 1 2 <%y3C %x%) IVXT%ST

ox 9, o |
po ([ + ) y) po(f+C)
SST

Cur\—indued Surface vortiity gradient- SST induced Ekman

inear Ekman pumping  Induced nonlinear Ekman — pumping (Chelton et al
puMPINg 2007)
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Summary and Discussion

A surprisingly strong role of eddy-driven air-sea interaction
through the surface current!

- [he weakened EKE due to
- Reduced wind momentum input
- ENnhanced eddy drag

- Eddies modify Ekman vertical velocities
- W suppresses the eddy activity
- Wsst Influences the eddy propagation

» EXpect strong Impacts on the air-sea process and storm tracks In
the WBC
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hseo@whoi.edu
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