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Status on coupled hindcasts

StreamStream 1 (19871 (1987--2001) 2001) completedcompleted atat ECMWFECMWF
SystemSystem installedinstalled on Mon M--F VPP5K, F VPP5K, samesame version as DEMETERversion as DEMETER
AutomatedAutomated transfertransfer systemsystem to store outputs on MARSto store outputs on MARS
EarlyEarly 80s (198080s (1980--81 to date) 81 to date) underunder production to catch production to catch thethe 8282--83 83 
ENSOENSO
EarlyEarly tests tests usingusing 3D3D--Var Var oceanocean ICsICs

Production Production ofof unassimilatedunassimilated oceanocean ICsICs for for StreamStream 2 (19742 (1974--1986) 1986) 
for for LODyCLODyC

Production Production ofof assimilatedassimilated ICsICs for for StreamStream 1 1 underunder wayway



Summary of the global 3D-Var developments

3D3D--Var FGAT formulation, Var FGAT formulation, allowsallows for exact innovation computationfor exact innovation computation

Extension Extension ofof thethe original tropical original tropical variationnalvariationnal systemsystem to to thethe global case (in global case (in 
particularparticular thethe observation observation operatoroperator for a for a stretchedstretched gridgrid))

JJbb modellingmodelling::
Flow dependent error varianceFlow dependent error variance
Multivariate balanced/unbalanced formalism (Multivariate balanced/unbalanced formalism (DerberDerber and and BouttierBouttier))
Flow dependent multivariate TFlow dependent multivariate T--S preservation schemeS preservation scheme
Flow dependent density/currents scheme (extended Flow dependent density/currents scheme (extended geostrophygeostrophy))
Allows for assimilation of altimeter dataAllows for assimilation of altimeter data

Additional developments (SST assimilation)Additional developments (SST assimilation)

Results illustrated using 1993Results illustrated using 1993--96 averages96 averages



Single T-observation 3D-Var experiment



3D-Var sensitivity experiments with improved B

1993-96 zonal current 
climatology

surfacing of the undercurrent



3D-Var sensitivity experiments with improved B

1993-96 vertical velocity 
climatology

Significant reduction in spurious
upwelling/downwelling



Status of the global reanalyses

Final Final reanalysisreanalysis withwith a a strongerstronger SST SST restoringrestoring termterm ((samesame as as 
unassimilatedunassimilated experimentexperiment))

StreamStream 1 (19871 (1987--2001) 2001) splitsplit intointo twotwo parts due to parts due to thethe ECMWF data ECMWF data 
base: 1987base: 1987--89 (89 (nono QC); 1990QC); 1990--2001 (QC). Restart in 1990 2001 (QC). Restart in 1990 fromfrom thethe
unassimilatedunassimilated experimentexperiment

8 8 yearsyears (1987(1987--1994) 1994) alreadyalready producedproduced



Strategy for ensembles of ocean ICs in 
presence of data assimilation

ProblemProblem withwith assimilatedassimilated ICsICs: : spreadspread isis in in generalgeneral lowerlower thanthan
usingusing windwind/flux  /flux  forcedforced ICsICs ((seesee draftdraft circulatedcirculated by J by J VialardVialard atat
thethe beginningbeginning ofof thethe projectproject

Proposition: Proposition: usingusing perturbedperturbed observations, observations, coherentcoherent withwith otherother
perturbations in perturbations in thethe assimilation assimilation processprocess



Forced Strategy
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Strategy in presence of ocean DA
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Initial observed temperature profile



SST perturbation interpolated at the observation point



Perturbing observations



Perturbing observations
Vertical 
extrapolation 
of the SST 
perturbation

Preservation of
the mixed
layer profile

Perturbation 
set to zero 20 
m below the
mixed layer



Perturbing observations

Example on one DEMETER starting date  (May 1st 
1990), one member, after 3 months of wind
perturbation, 27 days of temperature perturbation



Subsurface Difference
Assim - Forced



Subsurface perturbation structure
Forced case



Subsurface perturbation structure: 
Unperturbed observations



Subsurface perturbation structure: 
Perturbed observations



CONCLUSIONS
OceanOcean data assimilationdata assimilation

3D3D--Var Var reanalysesreanalyses improvedimproved by by thethe variousvarious developmentsdevelopments donedone in in 
DEMETER (DEMETER (andand ENACT)ENACT)

ChoiceChoice ofof an ensemble an ensemble ICsICs production production strategystrategy thatthat shouldshould
improveimprove coupledcoupled hindcasthindcast ensemble ensemble spreadspread

HindcastsHindcasts
3D3D--Var Var initialisedinitialised hindcastshindcasts willwill bebe producedproduced by by thethe endend ofof
DEMETER . DEMETER . ShouldShould feedfeed sensitivitysensitivity experimentsexperiments

OceanOcean archivingarchiving software software almostalmost readyready



« En Route » to ENSEMBLES



Description of the system

SystemSystem description:description:
AtmosphereAtmosphere modelmodel: : ARPEGE T63, 31 ARPEGE T63, 31 levelslevels ((DéquéDéqué, 2001), 2001)
OceanOcean modelmodel:: OPA 8.2 global 2° x 1.5°, 31 OPA 8.2 global 2° x 1.5°, 31 levelslevels ((DelecluseDelecluse andand MadecMadec, 1999), 1999)
Coupler:Coupler: OASIS 2.4OASIS 2.4

AtmosphereAtmosphere initialisation: ERA40initialisation: ERA40
OceanOcean initialisation: ER40 initialisation: ER40 windswinds andand fluxes fluxes forcedforced experimentsexperiments

ExperimentsExperiments description:description:
6 6 monthmonth leadlead timetime
4 4 seasonsseasons ((FebruaryFebruary, May, August, , May, August, NovemberNovember) ) startsstarts
9 9 membersmembers
VerificationVerification againstagainst ERA40ERA40

AllAll experimentsexperiments runrun andand archivedarchived atat ECMWFECMWF
Tropical Tropical predictionprediction resultsresults fromfrom 1987 to 1998 (235 1987 to 1998 (235 yearsyears ofof simulation)simulation)
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