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BALMFC Reanalysis and NRT systems for Baltic Sea
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Assimilation system LESTKF
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• Climatological ensemble std (for SST) and (SST-T) error covariances sampled 
from the 5-year hindcast run with 15-day window,  N = 150
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Reanalysis validation metrics



BALTICSEA_REANALYSIS_PHYS_003_00

8

(2017)

Model: Hyromb-BOOS (HBM) 

Resolution: 3nm ( 5,5 km )

Atm Forcing: < 2014 Euro4M 

(22 km HIRLAM) 

> 2014  SMHI oper 

(11 km HIRLAM) 

Assimilation:  3d-EnVAR

SST, SIC, SIT

T/S ICES

Open Boundaries:  NOAMOD                                

T/S Climatology

History of Reanalysis Products for Baltic Sea

2

BALTICSEA_REANALYSIS_PHYS_003_011

(2019)

Model: Nemo 3.6 

Resolution: 2nm

Atm Forcing: < 2012 Euro4M 

(22 km HIRLAM) 

> 2012 UERRA

(11 km) 

Assimilation:  LSEIK 

SST, SIC, SIT 

T/S ICES

Open Boundaries:NOAMOD 

T/S  Climatology

BALTICSEA_REANALYSIS_PHYS_003_011-

V4

(2023)

Model: Nemo 4.0 

Resolution: 1nm

Atm Forcing: ERA5 

(31 km) 

Assimilation: LESTKF

SST

T/S ICES

Open Boundaries: 
NWSHELF_MULTIYEAR_PHY_004_009



Sea level validation 



SST Validation against L4



Improvements in SST: 2nm RAN and 1nm RAN



Improvements in SST: 2nm and 1nm



Salinity time series during 

Major Baltic Inflow events: BMPJ1 (Bornholm Basin )



Bottom Temperature and Salinity at BMPJ1 



Improvements in T/S between 2nm RAN and 1nm RAN



Improvements in MDT and EKE 



CMEMS 2-nm RAN DMI Interim 1-nm RAN

Improvements in Dissolved Inorganic Nitrogen ( eutrophication and algae 

blooms) 



Improvements in Dissolved Bottom Oxygen (mmol/m3)

DMI Interim 1-nm RAN ICES ObservationsCMEMS 2-nm RAN 



Summary and future directions

Summary of the results:

Both temperature and salinity are well mapped by the reanalysis 

especially during the inflow events

Reduced biases both for surface and bottom T and S

Increased resolution results in more realistic currents

Next update will include:

ice assimilation (SIC, SIT) 

Biogeochemical profiles assimilation ( OXY, NO3, PO4)

Possible extension to 1980 -2022



Thank you
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