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« SST is the best observed oceanic quantity

« Satellite measurements have high quality,
but there are several issues, e.g.:

« What do different sensors actually measure?
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* How does that compare to modeled SST?
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ECCO : 1992 - 2002
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« Can we use SST to get more information
about other oceanic quantities?
— Mixed layer heat budget
— Mixed layer depth
— Surface currents
— Climate pattern

* What drives SST variability?







SST variability in ECCO2 and
beyond....
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Mixed layer heat budget and SST

oT 1 1 0h
Fre — Hp%p — EﬁAT + a dvection + diffusion

Project Questions:

» Which processes dominate on which time scales?

- How do the components of this equation vary with
location?

 Does resolution matter?

- How big are the associated errors?



Mixed layer heat budget and SST

T 1 0h
%_I — Hp%p — EZ—tAT + a dvection + diffusion

= Heat + Entr + Resi
= Q + E + R



Srfc.heat flux

Heatbudget Terms (KPPhbl, monthly means) Expl.Var.: Sfc Heat Flux for month 02
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Srfc.heat flux

Heatbudget Terms (KPPhbl, monthly means) Expl.Var.: Sfc Heat Flux for month 08
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ECCO2 — heat budget — year 2002 — Kuroshio
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ECCO2 explained variance for single months
Kuroshio

Explained variance, annual cycle, monthly - kuro - pts - daymean
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ECCO2 explained variance for single months
Kuroshio

Explained variance, annual cycle, monthly - kuro - pts - daymaxmin
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ECCO2 explained variance for single months
Kuroshio

Explained variance, annual cycle, monthly - kuro - 1deg - daymaxmin
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Mixed layer depth and SST

Can SST information be used to determine MLD?
When and where?

oT T 1 0h
= — Hp%p — EgAT + a dvection + diffusion

Concentrating on surface heat flux:

o_1Q
ot  hpC,

Solve for h....



MLD: model vs. SST-derived

MLD predicted
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MLD: model vs. SST-derived

MLD model vs. prognosis 140E, 48N
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MLD: model vs. SST-derived

MLD model vs. prognosis 140E, 48N for month 10, Corr: 0.042235
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MLD: model vs. SST-derived

MLD model vs. prognosis 140E, 48N for month 11, Corr: 0.10432

| November

90 |- °

80 i i ° %o,

70+ e ’

o 3 OOO ) o °8

el o % 0 o ° _©
3 60 o - 5 o oo © K ou‘:' -
% ° ] g 10 Crp 23 s o °
E g Jo o
o 00, o @
[m] 50 I o oo DO
= o % o
E ° o

40~ ’ ° o ° @ o

30 N

(=] UO o &
20
10 .
0 | OI | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100

KPPhbl (ECCO2) MLD

North Pacific



MLD: model vs. SST-derived

MLD model vs. prognosis 140E, 48N for month 12, Corr: 0.34683
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MLD: model vs. SST-derived

MLD model vs. prognosis 140E, 48N for month 01, Corr: 0.098371
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MLD: model vs. SST-derived

MLD predicted
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SST, Eddies, and Velocities

SST




SST and horizontal propagation
of eddy variability

Maximum Cross Correlation Method

For each grid node location (x,y):

» Cross-correlations (C, , )

« SSH or SST time series (h)

* Time lag AT in multiples of 7 days

 Spatial lag Ax and Ay
 Overbar: time averaging

C oy (A\', A{\:‘,AT) = h(x, y,t))h(x+ Ax, y+ Ay, t + AT)



ECCO-2 simulation of ocean eddy variability
(ssh standard deviation)
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eddy variability (ssh standard deviation) from altimetry
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SSH stdev and derived velocities — SW Atlantic

AVISO ECCO2 - SSH

Color: SSH stdev, arrows: velocity calc. from SSH

-60 )
290 295 300 306 310 3156 320 325 330



SSH stdev and derived velocities — SW Atlantic

ECCO2 — SST ECCO2 - SSH
(w/o0 mean) (w/o mean)

Color: SSH stdev, arrows: velocity calc. from SSH
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SSH stdev and derived velocities — SW Atlantic

ECCO2 — SST ECCO2 - SSH
(w/o annual cycle) (w/o0 mean)

Color: SSH stdev, arrows: velocity calc. from SSTanom Color: SSH stdev, arrows: velocity calc. from SSH
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SST and SSH derived speeds — SW Atlantic

ECCO2 — SST ECCO2 — SSH
(w/o annual cycle) (w/o0 mean)

Eddy propagation speed [km/day] from SSTanommin weekly\ deg Eddy propagation speed [km/day] from SSH weekly\ deg




SST and SSH derived zonal velocity

ECCO2 - SST
(w/o annual cycle)

Zonal velocity [km/day] of eddy propagation from SSTanommin weekly\,deg
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SST and SSH derived meridional velocity

ECCO2 — SST ECCO2 — SSH
(w/o annual cycle) (w/o0 mean)

Meridional velocity [km/day] of eddy propagation from SSTanommin weekly\, deg Meridional velocity [km/day] of eddy propagation from SSH weekly\ deg
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ACC location:
SSH anomalies vsS. SSTmin anomalies

SSH - ACC - timestep 001 SSTanommin - ACC - timestep 001
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ACC location:
Max. cotr. lag for max corr

SSH - max. correlations for all lags SSH - lag # for max. correlation
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ACC location — xCorrelation time lags -10 to 10:
SSH anomalies vs. SSTmin anomalies

SSH - SWAtl, ACC, xCorrelations for lag -10 SSTanommin - SWAtl, ACC, xCorrelations for lag -10




Gyre location:
SSH anomalies vS. SSTmin anomalies
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Gyre location:
Max. corr.

SSH - max. correlations for all lags

SSTanommin - max. correlations for all lags
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Gyre location — xCorrelation time lags -10 to 10:
SSH anomalies vs. SSTmin anomalies

SSH - SWAtl, Gyre, xCorrelations for lag -10 SSTanommin - SWAR, Gyre, xCorrelations for lag -10
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And satellite SST?7?7?7?7?

ECCO2 — SST AVHRR AMSR Ol
(w/o annual cycle) (Reynolds)

Color: S5H stdev, arrows: velocity calc. from SSTanom Color: SSH stdev, arrows: velocity calc. from AVHRR_AMSR_OI
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Summary

« Satellite SST provides us with a range of long-term
high resolution data sets

« SST is controlled dynamically and thermo-
dynamically

* There is a potential to use SST (under certain
spatial and temporal conditions) as a proxy for
other oceanic quantities.

— This does not seem to work for mixed layer depth

— Potential use for heat budget — needs probably
additional information to be useful

— Velocity: Possibly complementing altimeter data, for
eddy propagation velocities






