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' ; e-error of the data with regards to the model grid values?
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Fereeds ’tr;be ‘specified for the assimilation procedures.
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In add|t1on to measurement error of the data, we need to take into
“account the error due to the difference in averaging of the physical
field by the model and by different types of the observing systems.

Are our error estimates consistent with each other and
with data differences?
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Ttual Theoretical
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ite Sea Surface Temperature Measurements for one day

_]ll]ll]llll]]ll]ll[Il[ll]ll]ll]li]IlH

o [ g P
| . |

N =)

< . -

o 2t ™ u
‘E -’. —
8 e 2 5
9 — jw J-
sy ® 3
it ]

b sl aalysbaastlaasdtlsasdl st el tnasdbeandsesat

180'W 150'W 120'W 0'W e0'W DWW 0" D'E D' WE 10t 1N'E &
Longitude




a

b

G

G

=

::

&

Z Monterey Bay,

g Oct 8, 1996
" 4km resolution
o=
2t
_ﬂﬁ

¥

#

=

ss'

3

=

o

)

&

0

123400 12320 123000 12285 122800 12240 12220 122000 121 85w 121 87w
Longitude

& Det 1996



T

- — ~—
=

A fayy wed, e)F‘Ua@ffgr'j ,-

0rocessis Jk@ years: oi daily 2km

(112103 or thflnder AVHRR SST

Jr'l ref ":5' =

S
- ——

e

= l._..._- L

_.-—l-"L ltp-—_-l— o
__.-_: -:$ 3 - =
- .-'-__ _—

-_ J"_.l_.._,l"r J..llllllllllllllllllllllllllllllllllllllllllll
— —

'l".r_:_-:"—-__

—

— e —

‘we have SST variability inside
1x1 boxes estimated...
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STD|SST| in ICOADS 1°x1° bins
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Effects of measurement error
STD[SST] in ICOADS 1°x1° bins Kent and Challenor [2006] estimate
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Sampling error estimates for a single observation
STD[SST] in 1”><1" monthly bms Wlth the addltlon of KC2006 estimate




Modeling in situ data error for 1° bins
Modeled as (a/\/Tobs) Actual MODIS-ICOADS STD
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Satellite track
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Hatg=4"

Spectral representation
Hs = [ W@s(@)d of data error

Assume

s(@) = [ [,

then

-

i j AR f(F) f (W) — W ()l — f w(k) f(B)dF,
where

w(ky = /'{Wﬂ(f) — W(E))e*dE.
Let, .”(.1.,:) be a power spectrmn of s(x):
RV (R)) = PR)GE — B

Then

{e) = / P w () [P dF.
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Suppose we want to use a satellite retrieval with a footprint of size [ on the ocean
surface for the assimilation to a model with the grid size L. By using the footprint value
as an estimate for an average over the model grid box, we commit a sampling error. If
a wavennber power spectriin P(k) of the physical field is isotropic and known, the
expression for this error is very simple

: 2w /i
7 = P(k)dk.

2w /L
If the ficld is not isotropic and a more sophisticated model-data interpolation operator is
used, the formulas quickly becomes more complicated, but as long as the power speetra
estimates are available, model and observing system geometries are known, the computation

of sampling crror variances and covariances are straightforward.
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(Ducet et al. 2000)
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Fic. 4.8. Annual mean of eddy ENETEy in the ocean as observed |:j-. satellite alumeter
during December 1986 - November 1987. The eddics are detected by measuring
the shape of the sea surface, which bulges downward in evelonie and upwards in
.II'I[ii":.i'lII-I'Iii eddies as r'\l?l.ii[li'lt i }'.i_'_'hw- Ysand 3130 ihe cuanity shown s the
standard deviaton of observed sea level (om) from the mean sea level over the
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Time-space separation of small-scale sea level height variability
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TOPEX [Ducet et al. 2000]
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SSV ratio from tide gauges and TOPEX

Verification of tide gauge model error
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