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Innovation Vector:        ,

where,     are observations,     is background circulation,    truth

Given errors of:

Then,

           

yo xb xt

d = yo −Hxb

Model/Obs Comparison

εo = yo −Hxt

= R + GDGT

〈
ddT

〉
=

〈(
εo −Gεb

) (
εo −Gεb

)T
〉

where G = HM

εb = xb(0)− xt(0)



Bennett (2001) introduces the representer functions, which are:

    where,

    hence,

Decompose the stabilized representer matrix:

Representers & Array Modes

HR = GDGT

rm = MDGT δ(yo
m)

R + GDGT = ZΦZT

R = (rm)

Ψk =
M∑

j=1

Zjkrj



Procedure

Generate:     via Lanczos

Inspect    for   dominant modes

Identify  dominant elements of

Generate:

Construct: 

KΦ

M

rm for m = (1, . . . ,M)

Ψk for k = (1, . . . ,K)

ZkM

ZΦZT



Traditional: solve for an analysis estimate via:

    and apply,

This is equivalent to the combination of array modes (Bennett, 
1985):

Assimilation

(
R + GDGT

)
β = d

xa = xb +Rβ

xa = xb +
K∑

k=1

λ−1
k ZT

k dΨk
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