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»$=> PPR associating

V' Mercator -Océan

V CLS
V 8 research groups (LSCE, LEGOS, LPO, LEGI, LEMAR,

EME, LOCEAN, |IM (SP))
funding requested for 3 years (2012 -2014)

connected to m ajor national and international research

Initiatives
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)2 Long term objective:

building the capacity for monitoring and forecasting

ocean biogeochemistry and ecology

E weekly to seasonal forecasts for ocean BGC
complemented by a hindcast of global ocean

biogeochemical state

) Scientific drivers &
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Contribution of operational oceanography to ocean BGC

research, including C cycle :

> improved estimates of chlorophyll fields

+ assessment of ocean biogeochemical state

+ forcing of models of higher trophic levels
»$=> improved estimates of surface ocean pCO 2

+ monitoring the evolution and variability of ocean C sink

link to EU C cycle projects: e.g. CARBOCHANGE FP7, COCOS,
RECCAP (international)
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Contribution of operational oceanography to monitoring of

ecosystems and fishery resources:

)$B> | mproved estimates of ocean physica
bi ogeochemical environment (chl orop
+ habitat definition: foraging, spa
+ management of ressources: operational -based management of

fisheries (long -term)

| T nk to projects: e.g. EUROBASI NS F
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)2 Advantages expected from systems designed for operational
oceanography :
E ocean physics and (ultimately) BGC constrained by
data observations:  improved realism of e.g.
+ seasonal to interannual variability
+ mixed layer dynamics

+ fronts

+ mesoscale features
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|l ngredients of an ANAintegrated syste

y2=> data streams: physical/biogeochemical

»$=> coupled biogeochemical ocean general circulation model

y2=2> data assimilation to constrain ocean physics and biogeochemistry




)$=> Data streams

V' physical environment: altimetry, ARGO etc.

V biogeochemistry: ocean color, bio -ARGO etc.

= constraining ocean physics

(e.g. GLORYS reanalysis project )
= constraining ocean biogeochemistry

(e.g. GREEN MERCATOR project )



9> coupled biogeochemical ocean general circulation model

CONFIGURATION of PHYSICAL COMPONENT

NEMO 1.09, ORCA ¥,°, 50 vertical layers, LIM2/LIM2_EVP ice model,daily
atmospheric forcings: ECMWF operational analysis, CLIO bulk formulation

CONFIGURATION of BIOGEOCHEMICAL COMPONENT

PISCES, 1° resolution (spatial degradation ¥° to 1°), 2002-2007 (after 3 years of
spin-up), offline mode (weekly physical forcing), initial conditions: LEVITUS et
GLODAP climatologies

SIMULATIONS
BIOMER_ORCA025_BIO1 BIOMER_GLORYS1vl BIO1
PISCES off-line PISCES off-line
no assimilation assimilation of physical data: T, S, SLA, MSSH

assimilation system: SAM2v, IAU

Technical choices: NEW PROJECT PHASE
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2> Assessment of global hindcast GLORYS1V1 -BIOMERL1

E global scale : mean state, seasonal variability

E oceanographic provinces

E Eulerian observatories (HOT, BATS)

MLD, nutrients , chibroghyhyll @, phytoplankton groups

=>Mercator newsletter + report + poster (Perruche et al. :

Assessment of a global biogechemical Hindcast simulation forced

by a physical Mercator Ocean reanalysis




Latitude

Latitude

Annual mean chlorophyll

With Assimilation: GLORYS1v1-BIO1

2002
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Free run: ORCA025-BI0O1
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Log(Chla), year

E satisfying representation of large
scale distribution patterns in both
simulations

E biais towards to high Chla levels
in free run corrected in
GLORYS1vl -biol

Seawifs, Modis, Meris DATA
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Seasonality

First empirical orthogonal function of chlorophyll -a(mg Chl.m  -3) for
BIOMER_GLORYS1V1 BIO1, BIOMER_ORCA025 BIO1 and Globcolour 2002 -2008
PISCES_CLORYSTVI_BIOTVS_DMP ClobColour
FOF chla anomaly Om mode # 1 with 43% variance FOF chlorophyll—=o mode # 1 with 25% variance
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Eularian observatories

With
assimilation 24 7
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Oxygen 200m

E satisfying reproduction of seasonal cycle
but: subsurface max too shallow in model
(too shallow nitracline)
E GLORYS1vl-BIO1 improved compared to ORCA025  -BIO1
+ spring bloom less intense
+ interannual variability better reproduced

Nitrates
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i —— Technical choices: NEW PROJECT PHASE




VUE D’ENSEMBLE DU SYSTEME GLORYS2-V1 GLORYS2 V1

Periode visee 1992 - 2009

Modeéle : Ameéliorations p/r GLORYS1 Drakkar

Modéle NEMO Version 3.2 + LIM2_EVP
Configuration ORCA025.L75 1/4°, 75 niveaux verticaux, 1 m en surface, 200 m a u fond
Bathymeétrie ETOPO1 (profondeur min = 12 m).
Surface Forcing Formules Bulk CORE, pas de relaxation en SST ou SSS
Flux de surface Réanalyses ERAinterim (3 h)

+ Correction “GEWEX" des flux radiatifs

Cycle diurne « analytique » du flux solaire

Relaxation T,S (2 ans) dans les régions profondes sources des AABW dans I'ocean Austral
(SouthernCross)

=> upgrade of physical system;
biogeochemistry at 1/4 ° resolution
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2> data assimilation in a North Atlantic coupled

physical -biogeochemical model




model configuration
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Fontana et al.



model configuration

physical model
NEMO

2000 NATLO025

w0  forcings: ECMWEF
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, C. Fontana : Assimilation de données couleur de | 0 edams

“ des modéles couplés physique -biogéochimiques

biogeochemical model CHL
LOBSTER =
N cycle asg;, .
Jl”?l/gled
Oby

Fontana et al.
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i —— Technical choices: NEW PROJECT PHASE

replace biogeochemical component LOBSTER by PISCES
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2> towards the operational management of marine

ressources

P. Lehodey: Apports de | 6oc®anograph
des péches thonieres
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cLs From physics to fish (er)

Ocean Mid- Fish population
Trophic Levels

dynamic models

predator

3-D models
Satellite data
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cLS Modele conceptuel =)
COLLECVE iOCALISATIN SATELLITES

Mar-ECO station North Atlantic, (IMR, Bergen Norway) showing acoustic detection of micronekton
Epi-pelagiclayer _— 60

80

<100

- Day length
=f(Lat, date) ? A model of micronekton
6 surface

(small prey organisms)

1 5
3= : Epipelagic layer
E' P T.UV The MODEL: 6 functional groups in 3 vertical
layers. Three components exhibit diel vertical
migrations, transferring energy from surface to
deep layers.

\ Mesopelagic layer

- _
rs‘f;':te‘: PLENED The source of energy is the primary production
PP.

hiw:fwww.cls [
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CLS Simulation MTL

COLLECTE (OCALISATIN SATELLITES

Epipelagic Biomass (g/m2) 01-2003
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1/12™" deg x 6 day

Physical fields from MERCATOR
(http://www.mercator-ocean.fr/)
+
Satellite derived Primary production







