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Objective: Transit from R«
* Analysis speed up _
- Good performance with ven small ensem'lbles | x
* Match the per'for-mance/ou eﬁorm produchon ODAS

Outline

* GMAO coupled S/I forecasting system
* Acceleration of EnKF analysis
* Background covariance conditioning and consequences

* Impact of T+SSH assimilation on C6CM seasonal hindcast skill
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GMAO CGCMV1‘ Forecast initialized in Jan 2006
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forecasting system T oo
= V AO AGCM 90 x 144 x L34 (2° x 2. 5° X L34) 3* —— GMAO ensemble mean forecast

—— Base ocean, AMIP atmos, AMIP land (ens0)

- Poseidon v4 OGCM: 538 x 572 x L27 ((1/3° x 5/8° x L27) £~ Pertocean, AP aimos, GLOAS land (ns1-9

—— Base ocean, NCEP anom atmos, GLDAS land {ens7-11)

- LSM: Mosaic catchment model 5. —— Pertocean, NCEP anom atmos, GLDAS iand (ens13-18)
. [ —— Base ocean, full NCEP aimos, GLDAS land (ens12)
XBT03_ts_sigma2 ocean (ens19)
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Poseldon v4 OGCM (Schopf and Loughe, 1995)
Quasi-isopycnal vertical coordinate
Prognostic variables are A, t, s, uand v
Sea surface height (SSH) is diagnostic: 1 =
About 30 million prognostic variable eurr
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Ocean EnKF (MWR 130, 2951-2965, 2002; JMS 40-41, 363-380, 2003; NPG 12, 491-503, 2005)
* Multivariate compactly supported background covariances: updates T, S, u & v
* Massively parallel: same domain decomposition used for model and analysis
+ System noise representation: Model-error and forcing-error model
* Online bias correction used in SSH assimilation



b) Assimilation with online

Side by side estimation of:
* Unbiased error
+ Climatological error (bias)
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Table 1. Wallclock time and RMS OMA difference for one SSH analysis cycle with 17 ensemble
members on 128 SGI® Altix™ CPUs. The parenthesized times include the 2-day 17-member ensemble
integration preceding the analysis.
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~=Effect of time filtering

S N

P
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B 1 (no time filter) 0.01 0.005 0.0025 0.00125

RMS OMF (K) 1.174 1.165 1.161 1.164 1.177

Table 2. 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).
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EnKF runs
* Assimilate T/P SSH anomalies + TAO & XBT Temperafure profiles 1/ 1/200
*Online bias estimationtin SSH assimilation
*4 runs: 9, 17, 33 & 65 member EnKF
*Compare with
—no-assimilation control s
—Production ODAS (fepera ' L'+ S(JIp) cornection)




Effect of spatial filtering
Example of marginal Kalman gain: T obs @(On,156E,150m) on 12/31/01
horizontal secfiq_n through <T',T'> covariances
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EnKF-33 .

Unfiltered, not compactly supported




Effect of spcmal fll'l'ermg
Example of marginal Kalman gain: T obs @(0On,156E,150m) on 12/31/0
horizontal Sectlop through <T',T'> covariances '
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Unfiltered, globally supported (UGS)
Unfiltered, compactly supp.

Fll'rered . compactly sup|
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evolution of Kalman gain for T obs.

- EnKF-33: filter
v Schur(C,P) @(ON, 156E, 150m)

H-section z=150m V-section x=156E

140E 150E _160E

140E 150E 160E 170E 140E 150E 160E 170E

170E

12/31/01

o Corr(T,S)
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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

03/31/01

150E  160E
—

150E 140E 160E 170E

150E_

12/31/01
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Corr(SSH,T) “‘- Corr(SSH,S)




* Control is 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
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Impact of:
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LSM-AGCM-OGCM coupling LSM-AGCM-0OGCM coupling



| RALLLELRLLEY LA}

LN, A

NSIPP CGCMv1 Forecasts: May starts
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_ Conclusions:
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Announcement:

* Please notice session A21 "Towards Operational Applications of Advanced Data
Assimilation Methods” at the AGU Spring Meeting (May 22-25, Acapulco, Mexico)
- abstract deadline: March 1




