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Atmospheric forcing

(The biogeochemical analysis and forecast system of the Mediterranean Sea (MedBFM) = - § " jmﬂq

Ocean dynamics

In the framework of the Copernicus Marine
Service (marine.copernicus.eu), the operational
NRT analysis and forecast system for the
Mediterranean Sea biogeochemistry (MedBFM)
consists of the coupled transport model (OGSTM)
and Biogeochemical Flux Model (BFM) and the
variational data assimilation (3DVarBio) for ocean
color satellite and BGC-Argo observations.

Tracers transport and biogeochemistry are forced
by ocean dynamics produced by the Copernicus
Mediterranean physical model (NEMO-OceanVar
at CMCC). MedBFM has a resolution of 1/24°
horizontally and 125 Z* vertical levels and
produces 7 days of analysis and 10 days of
forecast.

Setup of MedBFM includes: ECMWF MWP analysis
and forecast; nutrients and carbon input from 38
rivers (runoff higher than 50 m3/s); nutrients air
deposition; CO2 air-sea exchange forced by
atmospheric pCO2; open boundary conditions in
the Atlantic Ocean and at the Dardanelles Strait
from Word Ocean Atlas, GLODAP and EMODNet
datasets.
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(Impact of BGC-Argo and Ocean Color satellite assimilation

REF simulation
WITHOUT data
assimilation

Simulation WITH data assimilation (DAsim) An impact indicator I(t) is calculated for each assimilation date BGC-Argo and ocean color data

and each grid point. I(t) quantifies how much the assimilated assimilation are complementary. Satellite

IScFen(t) — REFU)_‘ZUO run (DAsim) deviates from a reference (REF) simulation.
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Moving eastward, the DCM, nutricline and
productivity features change by as much as
50%, which indicates that the Mediterranean
Sea has relatively variable conditions despite
being a small semi-enclosed basin.
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Different light extinction factors and nutrient
concentrations in the bottom layer contribute
to generate the simulated zonal gradient of
DCM and nutricline depths and shapes.
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Developments under evaluation
Assimilation of BGC-Argo oxygen profiles to exploit the availability of the most common sensor mounted in BGC-Argo floats (100-150 profiles per month). Up to 20%
of Mediterranean domain shows marked impacts after assimilation. Testing the assimilation of pseudo-observations of nitrate, phosphate, chlorophyll reconstructed

with an upgrade of the Canyon-Med Neural Network based on a new training with the EMODNet data collection. Combining the assimilation of BGC-Argo data and
pseudo-observations reconstructed from Argo temperature, salinity and oxygen allows to maximize the impact of the float network.
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