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-5 Umvar'la*l'e opﬂmal m'l'erpola'hon (VUOT): functional error covariance

- Mul'l'lvar'late OI (MvOI): steady-state ensemble based error represe
- Multivariate EnI(F '
Model: ¥

- Poseidon v4 OGCM (Schopf and Loughe 1995

*Quasi-isopycnal vertical coordinate

-Prognostic variables are A, t, s, uand

-Sea surface height (SSH) is diag

538 x 572 x L27 ((1/3° . ' 5y

ODAS C6CM hindcast:

- Adher'énce o ESi »

- Model mdependent & enhanced por"rabllu'ry

- Main new features:

‘Faster analysis

*Analysis conducted at any arbitrary resolution
Supports multi-model, multi-resolution ensembles
*‘OMF calculation at observation time

‘4-D (x, y, z, 1/t) error-covariance specification
‘No code changes required to include new data types




Ocean EnKF (MWR 130, 2951-2965, 2002; JMS 40-41,
* Multivariate compactly supported backgr'ound covariances: updafes
* Massively parallel - ]
Sysfern noise representation:
* Random linear combmaﬂo s of
- Forcing perturbati
* Online bias correctior

EnKF validation experiments R
f'gssimila're T/P SSH anomalies + TAO & XBT temperature profiles 1/1/2001-12/31/2001
*Online bias estimation in SSH assimilation
*4 runs: 9, 17, 33 & 65 member EnkKF
*Compare with
—no-assimilation control
—Production ODAS (temperature OI + S(T) correction)




. ate T/P anomalies with ENKF (2001

SSH EnKF: 1 day T20in SSH EnKF: 1 day
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B 1 (no time filter) ' 0.01

RMS OMF (K) _1.174 1.165

_4

0.005 0.0025 0.00125 @

1.161 1.164 1.177

Table 1. RMS OMF difference for T as a function of the time-
filtering parameter B in 30 day 17-member EnKF runs assimilating TAO
and XBT observations (model timestep: 1200s).




Ffect of spatial filtering
"Example of marginal Kalman gain: T obs @(0On,156E,150m) on 12/31/01
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Effect of spcmal fll'l'ermg
Example of marginal Kalman gain: T obs @(On,156E,150m) on 12/31/0
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1 for T obs.

” -33: |1'er'
: ,S;hur(C ,P) @(ON, 156E,150m)

H-sect.ion z=150m V-section x=156
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on of Kalman gain for SSH obs.

P EnKF-33: filter
., Schur(C,P) @(ON, 156E, 150m)
H-section z=150m V-scﬁon x=156E
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* Control is most biased
* OI partly corrects SSH bias but worsens RMS OMF

\-\inKF runs have no noticeable SSH bias

RMS OMF

RMS OMA

| SSH active

SSH OMF and OMA statistics

SSH active

-0.05

SSH active
1

-0.05

SSH active
1




180E  160W  140W

120W

300

200 /
Y A
u».n_/:\ f

|
|
!

(\ n

"140E 160E

180E 160W 140W

v

» &

180E 160W 140W

* ar
BT R

0.4 contour too deep

|
120W

160E

©

better amplitude

better 0.4 contour

180E 160W 140W

i}
120W 100W

1

140W

¥ v
120W 100W



o~ -

¥

B3 119 2002

- Couple J.uu\ i0) r\QCu\ <4 LJH\ giger r".uumu JJr\_)
- 12=monthiMay STariaCEEMHINGCasySANTTIalZed BT HROCEUN N DN TR R NS
(TorsaverCEUNIimesEnKE=iniiialized CoCMININGCasT SEHaveson| o RSy Seniu) eReniverD)

7 ASSess iill,)..!"‘i‘ OIRASSIMII aTIoNFONESSI MHINGCasTasKill
. GOMpAresi ophiST oy oTaprodUcTionIMay =sTarianinacasss
1T 0L+ S({)Ninitialization: EnKF initialization

ODAS  CGCM hindcast _ DAS. CGCM hindeast

T D — —

=

LSM-AGCM-OGCM coupling LSM-AGCM-0OGCM coupling



| RALLLELRLLEY LA}

LN, A
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Small ensemble EnKF, can outperform production system provided background cov

Ongoing work

Investigating use of brec ;
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