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In the biogeochemical modelling system of the Mediterranean Sea, operationally active in the Copernicus Marine Service, the assimilation of observations of different variables provided from both remote (satellites) and in-situ (BGC-Argo floats) sensors plays a key role in the quality of the released product. Satellite estimates of chlorophyll concentration provide a nearly uniform spatial and temporal coverage of surface biogeochemical dynamics, ensuring a continuous and positive impacts on simulating the seasonality of biogeochemical processes at basin scale. On the other hand, the availability of real-time measurements from Argo floats has increased the capability to impact biogeochemical vertical dynamics at local scales throughout data assimilation. To achieve this goal, data assimilation for the Mediterranean Sea has been developed in recent years to include an increasing number of variables starting from chlorophyll and including also neural-network reconstructed profiles. A recent development is the inclusion of a one-way coupled physical-biogeochemical assimilation. The coupled data assimilation (DA) applies a balancing scheme based on nitrate-density covariances to calculate the increments of nutrient concentrations from the increments of the physical variables (temperature and salinity). Using the nitrate density-covariances calculated on the 2013-2024 Argo and BGC-Argo profiles in the Mediterranean Sea, the coupled DA has been tested using physical increments derived from the assimilation of temperature and salinity profiles. The results are analysed focusing on connected physical-biogeochemical dynamics to investigate how the coupled DA can improve biogeochemical predictions by ensuring more consistent vertical patterns between physical and biogeochemical variables.

