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Low-frequency SLA variab.
Experimental strategy
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Chaotic part (%) of the large-scale low-frequency variance
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Chaotic Intrinsic variability

ClV isolated under seasonal forcing CIV under full (reanalyzed) forcing
- Strong - Ensemble run
- Broad range of scales - Perturbed initial conditions
- Multiple observable imprints - Same forcing on all members

CIV under full forcing ?
CIV €- Forced variability ?
Atmospheric constraint on oceanic states ?

Penduff et al
(2014)
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From CHAOCEAN to
the OCCIPUT Project

50-member ensemble of

57-year Global Ocean/sea-ice %° hindcasts
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5-day SSH: and Chaotic variability (1960-1965)
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Bessiéres et al, 2016




Daily SSH: atmospherically-modulated Chaotic var.
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2-15yr OHC: vs Chaotic variability (1980-2010)

Oceanic Heat Content 0-700m
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Sérazin et al (to be submitted to GRL.)




30-year OHC, ;501 : vs Chaotic trends (1980-2010)
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30-year OHC trends exhibit a large ensemble spread. Trends

%/ cannot be unambiguously attributed to the atmospheric forcing

Sérazin et al (to be submitted to GRL.)




Yearly AMOC,: & Chaotic var. (2004-2013)
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Leroux et al (in prep.)




Yearly AMOC,: & Chaotic var. (2004-2013)
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AMOC,_, : & Chaotic var. spectra (1960-2015)

trend & mean seasonal cycle removed
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AMOC,_, : & Chaotic var. spectra (1960-2015)

trend & mean seasonal cycle removed
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& Chaotic variability: observational issues

Most observed fields
are impacted by F &

1960-2015

Individual Observations Ensemble simulation

(Jason-2 tracks,
historical T/S profiles,
MOC timeseries, etc)

for each real observation, we
produced 50 synthetic obs.

. Atmospheric constraint

Representativeness Detection/ Data Probabilistic
of each observation attribution studies assimilation model assessment
Jason2 &
S ——
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Argo, CTD, XBT, ‘D\. OSNAP
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& Chaotic variability: observational issues

Most observed fields
are impacted by F &
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Individual Observations Ensemble simulation

(Jason-2 tracks,
historical T/S profiles,
MOC timeseries, etc)

for each real observation, we
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Conclusions & Perspectives

Multiscale variability in the eddying ocean
Simulations:  Atmospherically-modulated (SSH, OHC, SST, MO, ...)
From
Poorly-known &

Observations: One among many possible evolutions

=>» Ensemble runs: Simulate these possible evolutions
Disentangle Forced / Chaotic observed signals

Assess representativeness of each observation

Open questions & perspectives
Detection & Attribution implications

Chaotic variability : atm./climate/biogeochem. impacts

Collaborative investigations
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