Why can wind delay the shedding
of Loop Current eddies?
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What I will show and explain:

» Shedding is delayed by wind
» Why it is delayed?

» The dynamics are closely connected to LC and ring sizes;
it is also related to the way mass is redistributed within
the Gulf = which leads to different mass exchanges



Princeton Ocean Model

Northwest Atlantic Ocean model

Resolution ~10km, 25 o levels
Simulation time 20 years
B.C: climatology, =0

Nesting finer grid model

Resolution ~5km, 25 g levels
Simulation time 10 years
Exp NOWIND WIND
T 0 -0.1N/m?
Heat flux 0

Time 5 years



Growing eddy and delay shedding
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Reduced gravity Experiments

» Specify wind stress to drive a gyre

»No topography, no shelf current:

Specified 1oy as return momentum flux

»Following Pichevin and Nof [1997,Tellus]

(steady state, inviscid, x-momentum eq.)
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Run for 15 years, g’=0.01m/s2, H=600m



z(m)

=100

-150

=200

-250

-300

-350

—
30F
28
26F
1k}
g
E 24
5
2F
20
18 - -
-85 =90
Latitude
S Wind T (C=18,26) w/ eddy

30F

28

]
(s3]

Longitude

22

20

24 F

NOWIND

0.5 mis

-a5 -0 -&5
Latitude

Nowind T (C=18,26)

22 23 24 25
Latitude

z(m)

=100

-150

-200

=250

26

306

=350

22 3 24 25 26 27 28 29
Latitude

28

24

20

16

12



Mass balance

NOWIND

T

0

28

26

24

22F

20

18

-98 -95 - -92

Q'Qy:q-l_Qf
Qeady=Q-9=Q,+Q;

Transports (Sv) No Wind Wind
Yucatan Inflow Q 30.6 33.2
Yucatan Outflow Qy 6.9 9.2
Westward Eddy Q.4q, 13.1 13.2
Florida Outflow q = Q — Q_,4, 17.5 20.0
Florida Eddy Outflow Q; = Q.4 — Q, 6.2 4.0
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Conclusions

» Wind produces westward transport over the shelves, and a
returned flow in central basin towards the Loop Current.

» The returned flow constitutes a zonal momentum flux, delaying
eddy shedding; this finding is confirmed by reduced gravity
experiments, and it is general.

» Returned flow forces larger and stronger Loop & rings

» Winds increase the Yucatan-Caribbean Sea exchange



Thank youl!
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Z7

Distance/passing ime=speed . 1.5 351 m+770m*7.3cms

I . * *
Width*depth*speed=Q,yq, Nowind:195km*770m*8.7cm/s



Mean transport

Mean transport with eddy
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