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RISIOIICAl data availaoility: s
Opuallintenpolation (O)),as gridding and
anal_\_ method’

=Stifation of input covariances (for
oo:= Slvational and background error)

- BR0Tility of the space reduction for coarse
= grlddlng of historical in situ data

s'|mportance of satellite data for estimating
parameters of higher resolution Ol

Representing uncertainty by samples from the
posterior distribution
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Donlon et al. [2010], OceanOhs’09, Community White Paper
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{JL liess and vollIme o these data

s noiwiinsizgelipe)pesyelasiogioie) gspoj
2l ed pIsterical SSTF variability they
SC Ulte Incemplete, affected by large
@ S, Or else of rather short time
@&/erage

_F — -

= Yet many. applications require SST

" fields interpolated onto a regular grid,
with no spatial or temporal gaps, and
uncertainty estimates.
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= HT=T,+¢e,
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e <ezeg’>=C
<e,e,>=R

Solution minimizes the cost function
SITI=(HT-T )R-L(HT-T )+(T-T,)TC-1(T-T;)
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WEBEWENhfer fom thedatas
NIVER LHEN@IREISSUIIELIONS
=N(ToPo),
where_,;; = Po(H'RAT +C1Tp)
B I, + CHT(HCH™+R)1(HT-Tp),

B P — (H'RIH+C)

= C-CH"(HCH"+R)tHC
Matrix dimensions are R: N XNy, Co NxN,,
.e., for 5° grid N, ~2000, for 1° grid N, ~50,000




-rﬁﬁampled histerical.in, situ, datas
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w T’ IS a linear combination of a few
Iarge scale patterns and C’ Is of low rank.
Ii=1F and T~ are assumed independent,
there Is a cheap way to compute T’ and Its
error covariance P’ corresponding to the

Ol solution cheaply (RSOI)




SPEISENING olbsenvational error
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sEVelgegee R IS usually asstumed dia ' -&_,
SEIGENIArE estimatediastuncerandties inithe

gricl Do celVarzle[esi s

E(X,Y) [or F(x.y,t)]

Error variance
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i ; : Single observation SST sampling+measurement error, “C,
Finer data coveragemprovided ____inside 5°x5” monthly bins

He gllite data I1s helpful for
e fmeates of R.
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Modeling in situ data error for 5° bins
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Single observation SST sampling+measurement error, °C,
inside 5°x5° monthly bins
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~ [Truncation error autocovariance patterns:

~___Eastern Equatorial Pacific at 110W Western Equatorial Pacific at 140E
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Covariance structures in the mid-scale SST

Zonal length scale Contours of regional correlation functions

Meridional length scale

50°W

Angle from local parallel
- <8 =

Parameters estimated from NCEP Ol from 1981-present
via maximum likelihood

Karspeck et al. [2011, QIRMS, revised]




Mid-Scale
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Jan 1850

Karspeck et al.
[2011, QIJRMS,

revised]




I Time Mean

10°W

04

0.5

fractional variance

Karspeck et al. [2011, QJRMS, revised]

LT ~ MLT,,,LPo,LT)

<TTST> = T,,"STq, + Tr(SPg,)
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lic eESOlUtIOn data satellite data can be used
r egtlrperilpcpclaiicuconzifieigleaeneiimelifiagei gy

J:c and thenibe used In efficient multi-scale
r 2 analy/sis procedures.
hcovarlance IS spatially non-stationary at
= * 1 large and small scales and can be
“%":'i‘a’”bdeled as such.
3 Representation of the uncertainty by a set of
samples from the posterior distribution is
viable and useful
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