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The Copernicus Marine Service and the Med-BS scientific challenges 

CMEMS https://marine.copernicus.eu/ 

• The Mediterranean (MED-MFC) and Black Sea (BS-MFC) Monitoring and Forecasting Centers are part of 
the Copernicus Marine Environment and Monitoring Service (CMEMS) and provide regular and 
systematic information on the time-evolving Mediterranean and Black Sea ocean state 
 

• The numerical ocean prediction modelling systems operationally produce: reanalysis, analyses and 
short term forecasts of the main physical parameters for the entire Mediterranean Sea (MED-PHY) and 
for the Black Sea (BS-PHY) 

 
• Connection among the 2 regional seas is guaranteed through the Marmara Sea: a major R&D action is 

to implement an Optimal Interface to provide operational lateral open boundary conditions to the 
Mediterranean Sea through the Dardanelles Strait and to the Black Sea through the Bosporus Strait 
 

• The validation of the modelling system and the estimate of the accuracy of model products are key 
issues to ensure reliable information to the users and the downstream services  
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The Modelling systems 
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The product quality and validation framework 

Product quality activities are regularly performed by means of both pre-operational qualification and near real time 
operational validation procedures 

T, S, SST, SLA, U, V, Tb 
Analysis time series Preoperational 

Qualification: QUID (Quality Information 
Document) marine.copernicus.eu/ 

Each Upgrade or  
New version 

T, S, SST, SLA 
Monthly Validation Report 

https://marine.copernicus.eu/services
-portfolio/scientific-quality/ 

Every  
month 

T, S, SLA  
NRT Operational Validation of model misfits (quasi-

independent validation) 
http://oceanlab.cmcc.it/mfs-evaluation/ 
http://oceanlab.cmcc.it/bsfs-evaluation/ 

Every 
Week 

Pre-operational qualification activities 
focus on testing the quality 

improvements of a new or upgraded 
modelling system and relay on past 

simulation and historical observations 

NRT operational validation activities provide a routinely and on-line skill 
assessment of the model analysis and forecast and relay on the NRT 

available observations  
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Pre-Operational Qualification 

Estimated Accuracy Numbers (EANs): mean and the RMS of the difference between the model and in-situ / satellite 
reference observations for: 
• Temperature 
• Salinity 
• Sea Surface Temperature (SST) 
• Sea Level Anomaly (SLA) 
Black Sea example 
 
 

Temperature BIAS [oC]  Temperature RMSE [oC]  Salinity RMSE (PSU) 

Vertical Mean Errors and Bias:   
• Temperature 
• Salinity 
Marmara Sea example 

Temperature @ 8m [oC]  Salinity @ 8m [PSU] Sea Level Anomaly [m] 
Maps of mean RMS Errors: 
• Temperature 
• Salinity 
• Sea Level Anomaly 
Mediterranean Sea example 
 



Pre-Operational Qualification & NRT Operational Validation 

RMS of misfits: model – obs at the time and location of the observation, before the observation is assimilated 
• Temperature 
• Salinity 
• Sea Level Anomaly (SLA) 
Black Sea example 
http://oceanlab.cmcc.it/bsfs-evaluation/ 
 

Temperature @ 8m [oC]  Salinity @ 8m [PSU] Sea Level Anomaly [cm] 

Independent Validation wrt fixed moorings 
• Temperature 
• Salinity 
• Sea Level 
Mediterranean  Sea example 
http://evalid.cmcc.it/evaluation/calval/  

Temperature [oC]  Salinity [PSU]  
Hovmoller depth-time error diagrams: 
• Temperature 
• Salinity 
Mediterranean Sea example 
http://oceanlab.cmcc.it/mfs-evaluation/ 
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Monthly Operational Validation 

RMSD and Bias of analysis and several forecast days: 
• Temperature 
• Salinity 
• Sea Surface Temperature (SST) 
• Sea Level Anomaly (SLA) 

 
Mediterranean Sea example 
https://marine.copernicus.eu/services-
portfolio/scientific-quality/ 
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Long term quality assessment 

The long term operational monthly validation can provide a 
clear view of the quality evolution of the products according to 
the modelling systems evolution 

 

Mediterranean Sea example 

https://marine.copernicus.eu/services-portfolio/scientific-quality/
https://marine.copernicus.eu/services-portfolio/scientific-quality/
https://marine.copernicus.eu/services-portfolio/scientific-quality/
https://marine.copernicus.eu/services-portfolio/scientific-quality/
https://marine.copernicus.eu/services-portfolio/scientific-quality/

