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CMEMS ? 

Copernicus 
Marine 
Environment 
Monitoring 
Services

· European Service lead by 
Mercator, France:
- Providing regular and 

systematic ocean information
- Global to regional
- Science based 
- Free and easy accessibility
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● Focussing on developing an operational service
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Distributed Activities 

· Distributed Production and 
dissemination
- Seven Monitoring and

Forecasting Centers
(MFCs)

- Several Thematic 
Assembly Centers 
(TACs)

· Common netCDF format
& validation metrics

· One portal
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CMEMS ARC MFC 

Arctic Monitoring and Forecasting Center 

Daily forecasts:
● Sea ice, water level, temp, salinity, 

biochemical components 
● 10 days lead time
● Arctic region (north of ~ 50oN)
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The ARC forecasting system: 
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The TOPAZ4 system
· Physical model is HYCOM

- Native grid covers the Arctic and North 
Atlantic Oceans (conformal mapping) 

- Grid size 11-16 km 

- 28 hybrid layers

- Coupled to a sea ice model and a 
biogeochemical model (NORWECOM)  

· Analysis is run once a week (Mondays) 
- lead time: Past week (- 7 days)

- 100 ensemble members

- Provides ensemble means (best estimate)

- Assimilate remotely sensed SLA, SST, SIC, Lagrangian SIV, and in 
situ temperature and salinity profiles (all provided by the TACs)

· Forecast run once every day with a lead time of 10 days (7/365)
- Forecast is the mean of 10 ensemble members run forward

- Atmospheric input from updated ECMWF (6 hourly on a 16 km grid)
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Sample physical forecast
Valid: 2015-06-04

Produced: 2015-06-01

SST

SIC

SSS
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Sample biogeochemical forecast
Valid: 2015-06-04

Produced: 2015-05-29

Nit

Oxy

Pho
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The CMEMS portal

Online catalogue: http://marine.copernicus.eu/

Note 1: 
All information 
have the same 
netCDF format 
(standardized)

Note 2: 
Free access, 
(but you must 
register)
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Validation 
· All contributors deliver bias 

and rmse

· Standard format (netCDF)

· All statistics freely accessible
· Validation products (ARC):

- SST vs. data from drifting 
buoys & vs. satellite data

- T, S profiles vs. data from 
ARGO profiling buoys

- Sea level anomalies vs. 
JASON-2 data 

- Sea ice drift vs. SAR data

- Sea ice concentration vs. Ice chart data

- Ice edge position vs. ice chart data
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Rolling Mean time series of SST
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Weekly assessment (human expert)

Sea ice

Forecast Observations

Temperature

2015-05-31
Lead time: -1 day
Ensemble mean

SIC

SSTT5M

SIC
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Bias and rmse of SST

Bulletin date:
2015-05-21

http://myocean.met.no/ARC-MFC/Validation/index.html
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Bias and rmse of salinity (5-100 m)

Bulletin date:
2015-05-21



June 2-4, 2015 LOM 2015 meeting19

Validation time series: SIC

+



June 2-4, 2015 LOM 2015 meeting20

Validation time series: Temp
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Validation time series: Salinity
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Summary

· A European ocean monitoring and 
forecasting service established 
(Copernicus Marine Environment 
Monitoring Service - CMEMS)

· One user portal

· Production of forecasts, reanalyses 
and observations distributed across Europe in MFCs and 
TACs 

· Common format (netCDF) for all information products 
whether it is model results or observations

· Common validation metrics 
(bias + rmse) freely accessible
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Summary

· In summary the validation of the CMEMS forecasting for the 
Arctic region gives
- Sea ice fraction (rmse): ~ 0.2
- Temperature (bias): ~ - 0.3 °C
- Salinity (bias): ~ - 0.1 psu

· Norway also leads the wind, ice and SST TAC (WITS)
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