Z

MERCATOR
OCEAN

INTERNATIONAL

The current Copernicus Marine Service global ocean
monitoring and forecasting real-time system
and the updates planned for the future system

Lellouche Jean-Michel, E. Greiner, O. Le Galloudec, G. Gatrric, R. Bourdalle-Badie, C. Régnier,
M. Drévillon, M. Benkiran, Y. Drillet, and Pierre-Yves Le Traon

OceanPredict-Maya,20186et i ng

mercator-ocean.eu/marine.copernicus.eu



MERCATOR

OCEAN Outline

INTERNATI ONAL

x Description of the Mercator Ocean global system

X Focus on some of the specifics of the system

x Performance and quality of the system

x Updates planned for the future system



Physical Model (ocean + sea-ice)

A NEMO 3.1 OGCM coupled with LIM2_EVP sea-ice model
Horizontal resolution 1/12Aand 50 vertical levels (1m at the surface)
3h ECMWF atmospheric forcing

Ice-sheets and glaciers melting added to the runoffs

Large scale correction of precipitations

Global steric effect added to SSH

Assimilation & Data assimilated (SAM2 code)

A SEEK (Kalman filter)

3D-Var large scales bias correction

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

In Situ T/S profile (INS TAC)

SST OSTIA (OSI TAC)

Sea-ice concentration (OSI TAC)

New Quality Control on 3D T/S observations

Adaptive tuning of SLA and SST observation errors

WOA 2013 nAnweak assimilationo below 2000m
Service

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

A Available Period: 2007 A now

A AFREEO6, fABIAS onlyo and AOPERO si mul ations
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Objective prevent model drifts in very sparsely observed depths

Cumulated trend temperature at 4000 m depth (202014)
Free simulation (withoutany data assimilatioi
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Assimilation of climatological deep profiles
Objective prevent model drifts in very sparsely observed depths
BIBOPPEB0 m and when the gap

Salinity,ano
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Assimijlation doneo?‘l
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The prescription of observation errors in the assimilation systems is often too approximate...

residual (innovation)T A Ideally, ratio=1 |
Ratio = A ratio <1 =sebserror overestimated
@ obserror A ratio > 1 =sebserror underestimated
Jasonl Envisat

Porobability. Densidy. Funclion Porobability. Dansity. Funelion
1 ratio drz on grid model full pdf 20061115 to 20061122 en 1 ratio drz on grid moidel fall pdf 58

P-okablity Density Fanetion
P-okablity Density Fanetion

0.00
1.5 2.0 2.5 3.0 0.0 0.5 1.5
1 mg,/m3 1 mg,/m3

o = 0,152 o = 0,151

median 0.257 median

The objective of this diagnostic is to improve the error specification by tummmgdaptive weight
coefficienta acting on the error of each assimilated observation
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The prescription of observation errors in the assimilation systems is often too approximate...

residual (innovation)T A Ideally, ratio=1 |
Ratio = A ratio < 1 =>obserror overestimated
obserror A ratio > 1 =sebserror underestimated
Jasonl Envisat

Prababilly.

Prabdabidify. .‘Dwm{tﬁ Frnalian .‘Dwultr Funedian
il | ratio drz on grid model full pdf 20061115 to 200681122 en 1 ratio drz on grid model full pdf 20061101 to 20061108

Probablity Density Funstion
o

Probaility Density Function
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Previous system Current system

Mean SLA residual in 2015 for PSY4V2 Mean SLA residual in 2015 for PSY4V3

a5 20 135 180 —13s —s0 —i5 a5 20 135 180 —13s —50 —i5

cm cm
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RMS SLA residual in 2015 for PSY4V2 RMS SLA residual in 2015 for PSY4V3
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OCEAN * 3D T/S : RMS (analysis-obs)
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RMS (modet; obs) for Temperature €66000m

— PSY4V3R1
— WOA13
— PSY4V2R2

WOA13 cIifnatoIbgy

i 10°

Number of observations

Current system

i Io.o3°c

Prewous system
10°

mn““ m|1°° w.ll‘“ gul‘“ mﬂ‘“ 01|1°‘ O (o> po¥®

RMS (modet; obs) for Sallnlty 05000m

0.8 107

— PSY4V3R1
— WOA13
— PSY4V2R2

Number of observations

0.1psu

i i i i i i ‘ E 10°
mn““ m|1°° w.ll‘“ gul‘“ mﬂ‘“ 01|1°‘ ~.|1°" mn“" @

A This allows having ore accurate description of the water masses
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Contingency table analysis

Total hit rate (Antarctic)

1.0 o
0.9 1
0.8 False alarm
0-?~ ] | B . .
Current system 6.0e+ Miss Hit water
G 061 1l , .
o
0.5 - = —== ——s =7 4.0e+05
Previous system Total hit rate = statistical number of
044 iR . .
e successesn the forecast of seaice or
0.31 | Y openwater X Bestscore=1
— P5Y4V3iR1
02 1= PSY4V2ZR2 o
e o ot Qe ! A Improvement of Total Hit rate (>60%)

especially during Austral summer



OCEAN ¢ Mean surface currents (2007-2015)
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Available ObservationsArgosurface floatsand ha|[ & dzNFIF OS RNAFGSNB oY
Indonesianregion: currents arevery difficult to resolve because of the mamarrow straitsand the strong tidaimixing

Zonal velocity Zonal velocity

Meridional velocity MODEL

OBS Meridional velocity
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