7N ‘SIJUSWIBUI\ " pue azud
Is aoejins pajejnwis Jo JOYS(

easonality of Sunpmesoscale (10-100 krr

)

dynamics in the Kuroshio Extension

Cesar B. Rocha, SIO

with Sarah Gille (S10), Teresa Chereskin (S10), and Dimitris

Menemenlis (JPL) _
Thanks to NSF, NASA, and Bill Youl



Simulated surface speed
C. Henze and D. Menemenlis, NASA




Transition from geostrophic
flows to internal waves In

. 1he tranS|ﬁbEOEEPFBEﬂ ocedrn

SWOT'relevant Scales, Wavelength [km]
1 500 200 100 40 20 10 5
10-100 km. 0 SUE T
B 10° | ‘
- Significant geographic 7 |
Var|ab|l|ty é 1072 |
e Total
S 10Feostrophic flows
. Drake Passage ADCP ¢
wavenumber spectrum. 07 10T 10
Richman et al. 2012, Callies & Ferrari 2013, Along-track wavenumber [cpkm]

Buhler et al. 2014, Rocha et al. 2016.



This study: analysis of

LLC outputs in the
L e .

30°N

iy gt

20°N [

. Spin-ups frem Elu O2¢ ' surface fluxes,

- LLC 2160, 1/24: effective resolution ~20 km, hourly outy
2013.

- LLC 4320, 1/48: effective resolution ~8 km, hourly outpt

NNAN



er-ocean

March

January February

0
— 100 26.5
E
= 200
§ 300 26.0
400
0 April May June 25.5
E 25.0 7
£ £
O [ =]
a =)
245 &
2
july August Setember 0
0 = —_— o ——| =
24.0 3
€ ]
= 5
[=% 235 %
a &
0 October Nobe December N 23.0
422.5
22.0

v

30 32 34 36 28 30 32 34 36 38 26 28 30 32 34 36 38

A section along uI’E65E Argo climatology, updatedfrom Roemmich &
Cilenn 2NNK



Upper-ocean

cycle of stratification. 3
. Shallow baroclinic instabilities

energize submesoscale
turbulence in winter .., sasakictal

2014; Callies et al. 2015 ).

- Seasonality of internal waves
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Surface vorticity
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SSH variance
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- Inertia-gravity waves are enhanced in summer/fall.

- Phase cancellation between turbulence and
waves: weak seasonality in hourly 1D spectrum



Summary

- Out-of-phase seasonal cycle near the surface.
. Submesoscale turbulence peaks in winter/spring.

- Inertia-gravity waves peak in summer/all.

- Implications for the accuracy of geostrophic velocity
diagnosed from SWOT.

- Details in Rocha et al., GRL, in press, tinyurl.com/Rocha-GRL16.
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U pNpEeI "vLeall
dynamics In the
Kuroshio Extension

- Vigorous seasonality of KE and SSH variance at SWOT
relevant scales (10-100 km).

- Submesoscale geostrophic turbulence peaks in late
winter/early spring.

- Inertia-gravity waves peak in late summer/early fall.
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Depth-dependence
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Surface KE spectrum
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- InpHiggrayity waves are enhanced in

- Phase cancellation between turbulence and
waves: weak seasonality in hourly 1D spectrum




