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Outline

× Description of the Mercator Ocean global system

× Focus on some of the specifics of the system

× Performance and quality of the system

× Updates planned for the future system



Current global system operated by Mercator Ocean

Physical Model (ocean + sea-ice)

Á NEMO 3.1 OGCM coupled with LIM2_EVP sea-ice model

Á Horizontal resolution 1/12Áand 50 vertical levels (1m at the surface)

Á 3h ECMWF atmospheric forcing

Á Ice-sheets and glaciers melting added to the runoffs

Á Large scale correction of precipitations

Á Global steric effect added to SSH

Assimilation & Data assimilated (SAM2 code)

Á SEEK (Kalman filter)

Á 3D-Var large scales bias correction

Á SLA (SL TAC) + Hybrid MDT from « CNES-CLS13 » MDT

Á In Situ T/S profile (INS TAC)

Á SST OSTIA (OSI TAC)

Á Sea-ice concentration (OSI TAC)

Á New Quality Control on 3D T/S observations

Á Adaptive tuning of SLA and SST observation errors

Á WOA 2013 ñweak assimilationò below 2000m

Service

Á Weekly 7-day analyses and daily 10-day forecasts at 1/12Á

Á Available Period:  2007Ą now

Á ñFREEò, ñBIAS onlyò and ñOPERò simulations



Assimilation of climatological deep profiles

Objective: prevent model drifts in very sparsely observed depths

Cumulated trend temperature at 4000 m depth (2007-2014)
Free simulation (without any data assimilation)



Assimilation of climatological deep profiles

Mean salinity innovation near 2800 m in 2015
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Drift in salinity (same in temperature) is reduced
Fresh Antarctic Bottom Water is maintained

Assimilation done only below 2000 m and when the gap between the model and the climatology is large

Objective: prevent model drifts in very sparsely observed depths



Adaptive tuning of observation errors

Ratio  =
residual(innovation)T

obserror

Jason1 Envisat
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Å Ideally, ratio=1 
Å ratio < 1  => obserror overestimated
Å ratio > 1  => obserror underestimated

The objective of this diagnostic is to improve the error specification by tuning an adaptive weight 
coefficientaacting on the error of each assimilated observation

The prescription of observation errors in the assimilation systems is often too approximate...
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Previous system Current system

SLA (year 2015)



3D T/S : RMS (analysis-obs)

RMS (model ςobs) for Temperature  0-5000m RMS (model ςobs) for Salinity  0-5000m 

0.03°C

0.1 psu
Current system

WOA13 climatology

Previous system

Ą This allows having more accurate description of the water masses



Sea-ice concentration
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Total hit rate (Antarctic)
Contingency table analysis 

Total hit rate = statistical number of
successesin the forecast of sea-ice or
openwaterΧBestscore= 1

Ą Improvement of Total Hit rate (>60%)  
especially during Austral summer



Mean surface currents (2007-2015)

Available Observations: Argo surface floats and !ha[ ǎǳǊŦŀŎŜ ŘǊƛŦǘŜǊǎ όƴƻǘ ȅŜǘ ŀǎǎƛƳƛƭŀǘŜŘ Χύ

Indonesian region: currents are very difficult to resolve because of the many narrow straits and the strong tidal mixing
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Meridional velocity Meridional velocityOBS MODEL
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