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Mediterranean Analysis and Forecasting System (MedFS)
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Higher resolution (1/16° → 
1/24°) with tides and more 
rivers, and upgraded DA 
scheme.

MedFS is the blue ocean 
component of Copernicus 
Marine Service MED-MFC 
(Coppini et al., 2023)

Still maintaining 3 different 
operational system in the 
Mediterranean Sea.
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Mediterranean Analysis and Forecasting System (MedFS)
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Initial condition:
01/01/2015

SDN climatology

Boundary conditions:
Atlantic Ocean: MOi GLO-MFC
Dardanelles: Climatology 

Land river runoff:
39 rivers (climatology)

Atmospheric forcing:
Bulk from ECMWF 0.1°,1hr

(msl,u10m,v10m,T2m,d2m,precip)

T: INS-obs (XBT, MBT); T/S INS-pairs (CTD,ARGO); 
SLA: (altimeter products)

Products
Daily and monthly:
• Temp, Sal, U,V, SSH, 

MLD, Tb
Hourly:
• SSH, SSU, SSV

OceanVar

               v3.6 1/24°(~4.5 km) 
horizontal res.

141 z* uneven vertical levels 
Tides, Relaxation to SST

https://medfs.cmcc.it


OceanVar - 3DVar-FGAT Ocean DA scheme

In 3dvar, we want to minimize the cost function:

The  background error covariance matrix can be 
written as:

Currently, the oceanic vector state is defined as:

(Dobricic and Pinardi, 2008, 
Storto et al., 2011)

misfit
increment

Error 
Background

Error 
Observations
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FGAT, in NEMO at 
observation time
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OceanVar

And the gradient is:

Then with the variable change,                   the cost function is:

No B matrix to invert

is modeled as a sequence of linear operators:

- Horizontal covariance 
(a recursive filter)
- Dynamic Height operator (Balance 
operator, 1000 m level of no motion)

Vertical EOFs: 
tri-variate monthly every gridpoint for 
Eta-T-S from 35 year MEDREA24 also 
in the Atlantic box.
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T&S covariances in March, 
Atlantic Ocean
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OceanVar

And the gradient is:

Then with the variable change,                   the cost function is:

No B matrix to invert

is modeled as a sequence of linear operators:

- Horizontal covariance 
(a recursive filter)
- Dynamic Height operator (Balance 
operator, 1000 m level of no motion)

Vertical EOFs: 
tri-variate monthly every gridpoint for 
Eta-T-S from 35 year MEDREA24 also 
in the Atlantic box.
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Temperature

R diagonal - different for 
instrument same for all domain

Desroziers (2005)



MedFS evolution in Copernicus Marine Service
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Nilsson et al., (2011)

Development activities are planned for Copernicus Marine Service 2

2023 2024 Post-20242022
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Gliders

https://medfs.cmcc.it

https://medfs.cmcc.it


New MDT from SL-TAC 
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New MDT for MedFS 

New MDT (Jousset et al.,2020)
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Rio et al., 2014
Updated MDT from Rio 2014 to 
Jousset 2020 by using MED (1/24°) 
and HYBRID MDT (1/8°) to extend 
into the Atlantic Ocean

Difference of 1/8°and 1/24° product on the MedFS grid

https://medfs.cmcc.it
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Assimilation of SLA from altimeters
New MDT + 7km along-track + 3 cm sla error
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14km Filtered
Rio et al., 2014

14km Filtered
Jousset et al.,2020

7km Unfiltered
Jousset et al,. 2020

7km filtered
Jousset et al,. 2020
sla_err=4 cm

7km filtered
Jousset et al,. 2020
sla_err=3 cm

RMS of SLA misfits reduced from 3.3 cm to 2.7 cm.

Not much impact on T,S

https://medfs.cmcc.it
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Assimilation of Sentinel6A

Assimilation of Sentinel 6
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RMS of SLA misfits improved. 

Slightly different mesoscale 
circulation.  Not validated with 
observations yet. 
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Evolution of MedFS

12

Continuous improvement throughout evolution.
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In-situ in the North-east Atlantic
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EAN shows an improving RMSD and BIAS in 
the entire water column for both temperature 
and salinity in ATL01_v1. Not much change in 
ATL01_v2 

*Average values on the legend are calculated in the 
overlapping period 2016-2020

ATL

EAS7 OP → the operational system 
ATL01_v1 → in-situ observations in Atlantic box + relaxed QC 
ATL01_v2 → ATL01_v1 + more in-situ observations in MedSea

MED

EANMisfit
Improving the SLA misfits in MED

Cold bias in 
the Atlantic 
and warm 
bias in MED. 
Larger errors 
in summer 
and fall.
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Assimilation of glider observations
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A need…

- for more time to assimilate the high-quality glider and BGC-Argo 

observations in the NRT systems however, DM observations are 

already high-quality and synchronized to the required repositories.

- to come up with a universal solution. CMEMS (European) and 

SOCIB (Baleric) systems involved in EuroSea can be taken as a base 

to detect the need for improvements and propose solutions for 

every step of the data flow and usage.

- for communication between the communities, e.g., Argo vs. Glider 

communities to converge on coherent procedure and avoid 

inconsistencies, Argo + Glider vs. modelling + assimilation 

communities for the best practices on the use of observations in 

forecasting and reanalysis systems, e.g., on QC standards. 

the best practices in use of glider and floats in-situ observations by 

operational forecasting systems

On the accessibility to the glider / Argo floats observations in NRT and DT mode.

On the quality control (QC) in the assimilation systems
Best practices on how to use novel sensors (gliders 
and floats) for assimilation and validation

Joint work of 
Task 4.1 and 4.2 
with WP3

https://medfs.cmcc.it

Ali Aydogdu on behalf of EuroSea 
WP4 Task 4.1 and 4.2 Romain 
Escudier, Jaime 
Hernandez-Lasheras, Carolina 
Amadeo, Elisabeth Remy, 
Baptiste Mourre, Gianpiero 
Cossarini, Jenny Pistoia

https://medfs.cmcc.it


Assimilation of glider observations
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Intercomparison of WMED systems - COMING SOON - Impact on BGC

Aguiar et al., (2022)

A case study: Balearic 
Eddy in 2017

https://medfs.cmcc.it
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Assimilation of glider observations
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A study case in 2017 for the assimilation of 
glider observations

Comparison of transports in the Ibiza channel
Ali Aydogdu on behalf of EuroSea WP4 Task 4.1 and 4.2 Romain Escudier, 
Jaime Hernandez-Lasheras, Carolina Amadeo, Elisabeth Remy, Baptiste 
Mourre, Gianpiero Cossarini, Jenny Pistoia
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Intercomparison of WMED systems - COMING SOON - Impact on BGC
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Assimilation of glider observations
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A possible OceanGliders DA-TT
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Ocean State Report
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OSR7

OSR8
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