Assessment of the CMEMS Global biogeochemical forecasting
operational system, with assimilation of Ocean Colour data MERGATOR

Julien Lamouroux, Alexandre Mignof, Coralie Perruche, Julien Paul, Giovanni Ruggiero and collaborators OCEAN

julien.lamouroux@mercator-ocean.fr INTERNATIONAL

Spatial coverage of quality-controlled BGC-Argo vertical profiles
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The operational production of data-assimilated FThe float nitrate observations were merged with
biogeochemical state of the ocean is one of the challenging predictions from the neural network CANYON-B
core projects of the Copernicus Marine Environment (Bitrig et al. 2015)
Monitoring Service. In that framework, Mercator Ocean is in

charge of improving the realism of its global '4° BIOMER Average float chla in the productive layer Model — obs. (%)

coupled physical-biogeochemical (NEMO/PISCES) simulations,  (mom”)

analyses and re-analyses, and to develop an effective el . d
capacity to roufinely estimate the biogeochemical state of
the ocean, through the implementation of biogeochemical
data assimilation. Primary objectives are to enhance the time
representation of the seasonal cycle in the real time and
reanalysis systems, and fo provide a better control of the
production in the equatorial regions.
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 Application to the biogeochemical configuration R
o State vector: [ total Chla, Nanophyto Chla, Diatoms
Chla, NO3 ] (other nutrients not included so far) ImpCICf Of ASSim"CI'“On Of OC
Analysis cycle = 7 days
o Calculation of a surface-only increment + vertical Global surch:eCHL 2009 2018 mean

projection in the furbocline (modulation with depth)

o [Chla] distribution is ~log-normal = analysis fully
performed in log-transformed space:
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o Forecast error covariance Pf of the bio analysis is built
from a pseudo-ensemble of BGC variables anomalies
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-------------------------------------------------------------------------------------------------------------------- =>Significant impact at large scale. Befter extension/amplitude of oligotrophic gyres. Still too
productive in Southern Ocean

§ = Generation of a pseudo-ensemble from a forced BGC simulation
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Focus in North Atl region:

. > Use these anomalies to compute P! in the analysis = OC data assimilation: posifive,
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helpful constraint on nutrients
fields at depth

Observations
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o CMEMS daily L4 global '/s° surface Chla concentration
(1 map per week) + Operational QC to remove
statistically unrepresentative values (e.qg. spurious spikes)

Conclusion Work in progress
= Operational BGC forecast system, with Data Assimilation of Chla (Ocean Colour) = Towards stochastic (i.e. ensemble) modelling for (1) PISCES parameters
NRT products estimation and (2) data assimilation with an enhanced representation of the

= Focus on large scale Chla structures model error covariances

= Dual correction of both Chl and NO3 + climatological relaxation for other nutrients Towards the assimilation of BGC-Argo profile data

= Stable/durable conirol of the model Chl large scale structures, especially in
oligotrophic regions

= OC data assimilation: positive, but tenuous, consiraint in Productive Layer
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= Helpful action of the climatological relaxation to mitigate the physical-data- ErNICUS OCEAN
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