Is ocean surface wind stress key in
the long term predictability of the
atmosphere?
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Introduction

Weathervariability
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Predictability

The property of sensitivity to initial (and model) uncer
at the origin of the degradation of the quality of forece
atmospheric flows

Propertyalready recognized by

Froma mathematicalpoint of view:
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One important signalsouthernOscillation Index
Southern Oscillation Index (SOI)
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Associatedvith the developmentof EINino and LaNina

EFNIno-SouthernOscillation (ENSO)




North Atlantic OSC|IIat|on (NAO)

Index (Dec-Mar) 1864-2014

| | Il | [ | [ | | [ | [ | I | [ | |
1870 1890 1910 1930 1950 1970 1990

Positive NAOLargemressuredifferencebetween Lisbonad Reykjavik
NegativeNAO: Smallempressuredifference

“The Climate Data GuideturrellNorth Atlantic Oscillation (NAO) Index (statioased."”



Implications?

(b) Temperature, Winter 2009/2010
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* Tocharacterizdahe predictabilityof the
atmosphereon seasonalinter-annualand
decadaltime scales

Developmenbf reducedorder climatemodels and in
particularcoupledoceanatmospheremodels

Analysiof the predictabilityof atmosphericandclimate
modelsof variousresolutions



Aim of the presentation

Analyzethe mechanismat the origin of the developmentof
longterm (potential) predictabilityof the atmosphere

Tothis aim, we areusinga coupledreducedorder
oceanatmospheremodel,underthe assumptiorthat
the oceanis playinga cruciakole on thedevelopment
of low-frequencyvariabilityand longterm predictability



Loworder modelling

Theseare smplified modelscontaining

A of thed & & (dynafiés
A Developedon an at the scaleof interest
ex: Use ofempiricalorthogonalfunctions

TruncatedFourierseries

Many modelswere developed(seee.g Sprott, 2010)
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Anidealizedow-order coupled
oceanatmospheramodel

- QG model foboth the oceanand theatmosphere

O0< x/L = 2n/n

Vannitsemet al, 2015PhysiceD, 309, 7185,2015, ¥DDG
De Cruz et al 201&eosci ModelDevelop 9, 27932808,2016 (MAOOAM



Latitudinaldependence

of the radiative input Surface frictiorstrength
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FIG. 2. Diagram of simple energy balance model on which Eqs. (1)
and (2) are based. See appendix A for definition of symbols.

Barsugli& Battist, 1998, JAS




The dynamical equations for the oceatmosphere model

For the atmosphere

Friction on a moving
surface

Ear = EE.HHT-;‘ — EEEI:TET‘; + H,
For the ocean
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Curl of wind stress

0T,

Yol + (Y0, To) = —NT, = T) + Ek
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Ep = —GBTSI + E.:,IEI-"BT;:IL + R,



