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and Salinity profiles
Amadio et al. (Ocean Science, 2024)
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Monthly availability of Argo profiles in Med Sea (2022)
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Data assimilation

▪ Satellite chlorophyll

▪ BGC-Argo float chlorophyll, 

nitrate and oxygen

▪ Neural Network-augmented 

profiles

▪ Information from 

temperature and salinity 

profiles based on 

density-nitrate correlation
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Western Med

Nitrate-density correlation
Central Med Eastern Med

Novel coupled BGC-PHY assimilation

• Update of the BGC-DA code – 3DVarBio

• Correlation by multivariate vertical EOFs computed 

on Argo profiles



RESULTS

August 2026 – Mutsu, JapanSYNOBS & OCEAN OBSERVING CO-DESIGN, JOINT INTERNATIONAL WORKSHOP

Coupled BGC-PHY assimilation

▪ One year simulation - 2022

▪ Nearly 10-15 density increment profiles assimilated per day

▪ Increments on nitrate and phosphate



RESULTS

August 2026 – Mutsu, JapanSYNOBS & OCEAN OBSERVING CO-DESIGN, JOINT INTERNATIONAL WORKSHOP

Coupled BGC-PHY assimilation

▪ One year simulation - 2022

▪ Nearly 10-15 density increment profiles assimilated per day

▪ Increments on nitrate and phosphate

Average nitrate increments 0-600 m 

5 January

5 August



RESULTS

August 2026 – Mutsu, JapanSYNOBS & OCEAN OBSERVING CO-DESIGN, JOINT INTERNATIONAL WORKSHOP

Coupled BGC-PHY assimilation

▪ One year simulation - 2022

▪ Nearly 10-15 density increment profiles assimilated per day

▪ Increments on nitrate and phosphate

NorthWest

Ionian



RESULTS

August 2026 – Mutsu, JapanSYNOBS & OCEAN OBSERVING CO-DESIGN, JOINT INTERNATIONAL WORKSHOP

NorthWest Ionian

Impact on nitrate

▪ Temporal and spatial variability

▪ Larger impact in

NorthWest

Concentration after assimilation

Assimilation increments

Concentration after assimilation

Assimilation increments



RESULTS

August 2026 – Mutsu, JapanSYNOBS & OCEAN OBSERVING CO-DESIGN, JOINT INTERNATIONAL WORKSHOP

NorthWest Ionian

Impact on nitrate

▪ Temporal and spatial variability

▪ Larger impact in

NorthWest

Surface 0-50 m

Nutricline 75-150 m

winter spring summer autumn winter spring summer autumn



RESULTS

August 2026 – Mutsu, JapanSYNOBS & OCEAN OBSERVING CO-DESIGN, JOINT INTERNATIONAL WORKSHOP

Impact on nitrate

▪ In summer and autumn larger corrections at 

nutricline depth

▪ Modification of nitrate 

profile shape

NorthWest Ionian
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CONCLUSIONS AND PERSPECTIVE 

 Coupled BGC-PHY assimilation based on density-nitrate covariances

 Impacts on nutrients vary seasonally and across macro sub-basins

 Effects on the shape of nutrient profiles

→ Sharper summer nutricline

→ Lower winter surface values

 Evaluate impacts on key ecosystem indicators

 Compare with other assimilation strategies using Argo data

→ Assimilation of nitrate NN-segmented data

August 2026 – Mutsu, JapanSYNOBS & OCEAN OBSERVING CO-DESIGN, JOINT INTERNATIONAL WORKSHOP
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