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Ocean — density variation
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Schematic of typical WOCE potential density o,
temperature, salinity and density (~150°W)
profiles in the ocean

Nikurashin and Vallis (2011)
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Atmosphere — temperature variation 00—
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Oscillating sphere

http://dennou-k.gfd-dennou.org/library/agfd exp/exp e/index.htm

(Dr Satoshi Sakai)
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http://dennou-k.gfd-dennou.org/library/gfd_exp/exp_e/index.htm

Atmosphere -- zonal average temperature and zonal winds
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‘zonal’ = ‘longitudinal’
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Ocean — current and density in ACC

Surface current: schematic (Thompson 2008), numerical simulation
(Coward and Lee 2003)
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2-D turbulence

(Boffetta and Ecke 2012)
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Quasi-geostrophic turbulence

10243 numerical simulations (Vallgren and Lindborg 2010)

large-scale forcing small-scale forcing
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Circulation outside —_—
a positive quasi- 4 s

geostrophic point e e T
vortex —

(Viewed in the y=0 plane.) The region around the singularity at the origin is
obscured. Blue contours — density (including background stratification).

Black contours — v (positive values solid, negative values dashed). Note that in
regions where v,<0 density surfaces are relative closer (compression) and in
regions where v,>0 they are relatively further apart (stretching)
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Temperature structure of a ‘cut-off cyclone’

Hoskins et al 1985 557 -
08 N——vfh_“ ) - - - _//'/;' vo0
T i
m‘:mh———_:__ﬁ"“ - 400
Mﬁ%h*———%wﬂ___———*#‘-—#f’
350-________“‘“-m\ _:..;:’___._.--—___.ﬂ 350
- —_— [~ - AT
EESSNNNTe e
s NN o
320—— %\%V’# — —
S S - \\\/ * =320
200 — NS % - imm 507 -
- R R ¥ ——— P B ST S
2 s S Py \§C)\/{ -
i s J Rl T a0
o0 *40!—_. __,:;:—/\ - > '/\. D A S === 400 400
S ek )/\ \J ~ G (Rp S -"__m
N A X t-:-ﬂ-/h_/ -
800 P - A > g e F== -30° 500
300_.---‘ S /‘ 3 ‘< -~ J R DRSS -
Y YA .

&00 : -y N L e = —— - £00
o= < b( . o~ -
a7 765 0 S S -
T o / S T NPT S o
a0 _% N +7 N\ - — "f 00
25: \\/I/T /‘h- '\‘ L T 280
:: mz'f’/"’: o U L o :
TR --A- ° 1 - '
SOHTAVALA‘ 8OLOGOE ! TAMBOV VOROPONOYO

JOKIOINEN | LENINGRAD] MOSCOW | KAMENNALA |
Po22802 | 25298 | 27947 STEP 34560
02963 26063 27612 34139

Part Il Fluid Dynamics of Climate 2020-2021

5

i



Density and temperature structure of ‘meddy’
Carton et al 2010
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Global observations of oceanic Rossby waves
Chelton and Schlax 1996
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Rossby wave dispersion relation

| Single layer with deformation radius 7 |
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Winter-Summer differences
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NH winter

Geopotential Height [gpdm] at 30 hPa
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Troposphere-Stratosphere differences

(NH winter)

Potential Vorticity on 360K (~10km) Potential Vorticity on 850K (~30km)
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Baroclinic instability Bottom boundary Top boundary
in an Eady_like :EI;?ERATURE AND PRESSURE :Ez?g?ﬁ:g?fshnb PRESSURE
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Baroclinic lifecycle

Low-level temperature Up‘per-level PV
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