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and hneider (2001) proposed an Expectation-
Maximization based iterative procedure that allows to aciheve
consistency for the target field covariance estimate, Here we

this procedure for estimating means (climatology) too,
while also relaxing his assumption of zero (or ridge-regression
selected) observational error.

‘The practical i ion of the proposed procedure al
requires the appropriate treatment of small scales, i

‘spaceXspace covariance matrix is impractical. Dealing with small
scales poses a bunch of new problems, like proper specification of
their covariance and also correct evaluation of their total variance,
that is useful for accurate modeling of observational error.
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3.EXAMPLE: RS SOLUTION

Observations: Deéc 1986 °

(d) Analysi
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*(5) NCEP OL,"1°%1% Dec 1986

(i) NCEP OI, 5°x5% Dééc 1986

1877 (pancls () and
S analysis for December

s (0 and (1) a 1986 ficd pr
and () 19%1° eaolution. Units are °C.

b
There is significant room for
improvement , as far as

reconstruction of small-scale

variability is concerned.

We need to model it adequately

7.SSV CONSISTENCY CHECK

Using an approximate formula for the expected error in the mean of Now
observations contained in a spacextime bin (“superobservations”)

= S55V/v/Now

[Trenberth et al. 1992, Kaplan et ., 1997,2

03a), we take

COADS — NCEPOI|

Reduced space
optimal analysis

Observational residual: AT* =T~ HEG

Successive corrections; AT =HAT+&,  (ATATT)=C',

Kriging

AT = CHHCHT + BT

4. SMALL-SCALE 6.SMALL-SCALE VARIANCE
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5.AUTOCORRELL.
STRUCTURES

Small-Scale Variability Estimates

Traditional estimates [Trenberth et al. 1992, Kaplan et al., 1997] of the
small-scale variability (SSV) for the SST from ship data in the ICOADS data
base [ Woodruff et al. 1987] gives a noisy pattern with an obvious impact from
sampling error in areas with poor coverage. Our recent attempts to compile
a better estimate [Kaplan et al., in prep.| use a few different sources for
estimating the SSV: they combine estimates for the variability on the scales
longer than 1° and 1 week from the analysis by Reynolds and Smith [1994],
which blends AVHRR and in situ data; variability on scales longer than
0.5% and 1 day is taken from the RTG analysis by Thiebauz et al., [2001],
which uses various types of satellite data and is only available since 2001;
yet shorter scale variability is inferred from Kent et al. [1999]. The resultant
field is smoother and in general larger (particularly in high latitudes) than
that from ICOADS. Unfortunately, it still underestimates the SSV.

Small-scale variability i in SST, C
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Small-scale SST variability: spatial

SSV estimates required for consistency, °C

to back out the SSV values needed to explain the observed ICOADS-NCEPOI
difference

These values of SSV would inclu situ measurement error, as a zero-
scale contribution. While formulas above might be in error to some extent
because of the possibility of a passibility of remaining satellte bias error

Koplan, A., Y. Kushnir, M. Cane, and M. Bl
optimal analysi for historial datasets: 136 years of Atlanic sea surface "1
temperatures, J. Geophys. Res., 102, 27835-27860.

Kaplan, A., M. Cane, Y. Kushnir, A. Clement, M. Blumenthal, and B. Ra-
agopalan, 1998: Analyses of globl sen surface temperature 1856-1991, J.
103, 1856

Geophys. Res.,

Kapl

Estimates of standard deviation of SSV in SST, °C, for 4°x4° monthly bins.
Shown are: (left) estimate from in situ data (ICOADS) only; (right) best
available estimate.

We took advantage of the 20 years of high quality Reynolds and Smith
[1994] data, which bley
benchmark 4° resolution m
This data set was compared
difference between anomalies is shown in the figure.
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