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The MedFS and BSFS forecasting systems Q cmccC

Atmospheric forcing:
Initial condition: IFS, 0.1°,1hr

01/01/2015 (msl,u10m,v10m,T2m,d2m,precip)
Regional Reanalysis

Products
Atl. Boundary conditions: Last two years

GLO-MFC physics NEMO v5 Daily and monthly:
heat flux correction ° Temp, Sal, U,V,

ith SST L4
Bosphorus-Dardanelles W -SSH, MLD, Tb
Hourly:

From U-TSS unstructured . SSH, SSU, SSV
mesh model

Land river runoff: Data Assimilation: OceanVar2 (3DVar-FGAT)
EFASVS T: INS-obs (XBT, MBT); T/S INS-pairs (CTD,ARGO); SLA
Gliders — in the Mediterranean Sea
SST — in the Black Sea




The MedFS and BSFS forecasting systems Q cmccC

Black Sea (incl. Azov) — EAS8

Model Nemo v4.2 + WaveWatchlll v6.07 Nemo v4.2 + WaveWatchlll v6.07
R luti Spatial: 1/24° x 141 vert. levels Spatial: 1/40° x 121 vert. levels
esolution Temporal: Daily / 10 days forecasts Temporal: Daily / 10 days forecasts
Land forcing 39 rivers 90 rivers
Atm: ECMWEF IFS 1/10° Atm: ECMWEF IFS 1/10°
Boundary Conditions Lat: CMEMS GLO-MFC @ Atlantic Lat: U-TSS @ Marmara Sea
Lat: U-TSS @ Dardanells
Data Assimilation OceanVar2.0 (3dVar - FGAT) OceanVar2.0 (3dVar - FGAT)
SLA satellite altimetry SLA satellite altimetry
Assimilated obs. In-situ (XBT, ARGO, Gliders, CTD) In-situ (XBT, ARGO, CTD)
SST L4 relaxation (heat fluxes) SST L4 relaxation (heat fluxes) + L3 assimilation
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OceanVar 2.0 with FGAT
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OceanVar 2.0 introduces the Barotropic Operator and the




OceanVar 2.0: Barotropic operator
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Dynamic Height operator

Barotropic operator
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* Here the level of no motion for Dynamic Height is set to a level unrealistically shallow just to exacerbate its effects




OceanVar 2.0: Barotropic operator

Basin | Mediterranean

Exp-1 | | Exp-2| | Exp-3| | Exp-4 | | Exp-5 | | Exp-6

Year | 2021 Sea level operator BM BM BM DH DH DH
o/B Const. Const. MC Const. Const. Const.
Hor. Corr. | 27km Reference Level for DH (m)  n/a n/a n/a 150 350 1000

SLA Min depth rejection (m) 100 150 150 150 350 1000

In-situ | ARGO, XBT

Unbiased RMSE % ., i
improvement of SLA with é 10 =
respect to free runby =
bathymetry bins !
20 T
0 150 350 500 1000 1500 2000 2500 3000 3500
depth [m]
o 20 -
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Oddo, P. et al. (2026) “Implementation and evaluation of sea level operators in OceanVar2.0: an open-source oceanographic three-dimensional variational data assimilation
system,” Geoscientific Model Development, 19(1), pp. 423—445. Available at: https://doi.org/10.5194/gmd-19-423-2026.



https://doi.org/10.5194/gmd-19-423-2026

m

&)

RMSD: Sea Level Anomaly

w=e== RMSD = 2.847 cm |
3.2 RMSD = 2.826 cm |
=e= RMSD = 2.788 cm

3.0 v i
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==e== BIAS = -0.0006682 cm
BIAS = -0.0006296 cm
==e== BIAS = 0.0003716 cm
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OVZ2 improves SLA RMSD in the MedSea. The bias for T,S is
higher while RMSD of temperature is slightly better with slight
degradation in salinity.
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BSFS RF vs. DF

RMSD: Sea Level Anomaly
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Vertical EOFs

Picking the Dataset State Vector to Anomalies Anomalies to EOFs
Monthly Daily M'f:“/‘i'r{g e y c . N
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Different weighting choices affect the
relative importance given to features of the
background covariance matrix

Definitions of the state vectors and methods of construction of the anomalies
affect the basic structure of the background covariance matrix

N(0,By)

Anomalies are not necessarily Gaussian Anomalies are not necessarily state independent
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Copernicus Marine Service — Phase 2

Nilsson et al., (2011)
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COPERNICUS MARINE SERVICE WITH ENHANCED DATA ASSIMILATION AND IMPROVED

C O M E D ' - O v e rv i ew INTEROPERABILITY (COMEDI)

C{:XMEDI

Oddo et al. (2016) ensemble of data assimilation EOF vs AE

x = (Vo VoV Vi) (o'28eA e+ (1) 25eA )
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Copernicus Marine Service — Phase 1
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