Tlﬁings that can be done with ensembles

that cannot be done any other way

Two ToPics for Toclay
Classical Spectra done non~c|assica”g

Non-classical Sl:)ectra




Some Extreme Basics

Suppose you have data over some finite spa’tial domain

and for which you have an ensemble of results

Uix,t);x = [0, Li[,y = [0, Ly, n = (1,N)

Define ensemble mean -
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And ‘eddies’
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Example from a 36 member ensemble of the North Atlantic
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| will think of mean as the Preclictable Par’t of the data and

the eddies as the unpré:c:lic‘cablf:J or ranclom, Part of the data

We can define the transform of the eclclg data
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Just for Fun, compose

W' is random. So -
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ancl average to get the Predic:table Part omc the unPreclictafole Part
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low to average to get the Preclicta
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b!e Part

With only one realiza’tiomJ out of necessity, homogeneitg s invoked
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But, ensembles lead to averaging with assumptions
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and energy spec’crum can be comPutecl clirectlg

This is something you can do with an ensem

do any other way

ble that you caht







And now for sometlﬁing reasonably diHferent

The Fourier spectral aPProach s based on R, (X,X) = u;(X)u;(X’)

Consider a genc—:ralization to R; (X, x') = wy(x)u;(x’)

Iif we have Nx, Ny Points, R written as a matrix is symmetric and of size

;

(ZNxNg) X (ZNxNg). We can extract its eigen\/ectors/ eigenvalues
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The |P] eigemcunctions
are the velocity field EOFs which satis% Parseval’s equalitg

; A = % L ' (X)u(x)dx

One can now interpret the EOFs as generalizations of Complex ExPonentials

as basis functions for expressing the Pattems In energy. Theg can be assignecl

|ength scales accorcling to
k%, 1] = J ()7, (#])*)dx

And Provicle us with an independent look at a spec’trum IN an inhomogeneous

setting, and without winclowing.
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*Things we have to contend with are ‘eddies’.

*These can be deﬁnecl) along with the mean, using ensembles.

*We want to CJCSCFL'DC anc] moclel CC*C“@S.

*This can be done in a very general fashion using ensembles, and

| ques’tion it it can be done any other way

*Considerable evidence of inhomogeneitg in the eclclg field of the
sel:)aratecl Gult Stream
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g an B s be usecl N Stochastxc Parametemzatlon’?




