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Summary 
Operational oceanography in the UK is coordinated through NCOF, soon to be re-launched 

as the National Partnership for Ocean Prediction (NPOP). The operational systems and 

reanalyses are run at the Met Office with inputs from NOC, PML, Univ. of Reading, CEFAS. 

 

European collaborations on ocean modelling and data assimilation take place through the 

NEMO and NEMOVAR consortia, and our involvement in the Copernicus Marine 

Environmental Monitoring Service (CMEMS; http://marine.copernicus.eu):  

• leading the North-West European Shelf-Seas forecasting and reanalysis,  

• providing the global SST product (OSTIA),  

• contributing a global coupled forecasting system.  

 

Operational FOAM was upgraded in Feb 2015, the FOAM v13 system includes model and 

DA upgrades. The first part of a new Cray supercomputer was installed this year, and all 

systems were running  operationally on the new computer by August 2015. 

 

Model and DA developments are now being made ready for next operational upgrades, later 

in 2016. Weakly coupled DA system has been developed and is planned to be a 

“demonstration” operational system late 2016/early 2017. 
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Models 
• NEMO is used for all ocean modelling activities at the Met Office.  It is run in various 

configurations (see operational systems section). The global configuration currently 

operational is called GO5 (Megann et al. 2014, GMD). 

• CICE sea-ice model is run at version GSI6 (Rae et al. 2015, GMD). 

• The ERSEM biogeochemical model is coupled to the physical NWS system. 

• For coupled systems, we use the MetUM atmosphere and JULES land-surface models. 

• A new GO6/GSI8 configuration of the global ocean/sea-ice model now finished 

development:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Global 1/12º configuration has been set-up and run over 20 years (coupled model with no 

DA; Hewitt et al., in prep).  

• Significant improvements over 1/4º: 

• More realistic Antarctic Circumpolar Current. 

• Better representation of N. Atlantic overflows. 

• Reduced SST and heat flux biases. 

• More realistic heat transports,  

   although an increased SST bias in the Arctic.  

Data assimilation 
• NEMOVAR scheme: 3DVar-FGAT; multivariate balance relationships; error covariances 

modelled using implicit diffusion operator; 1-day time-window. 

•  The current operational system includes a 2 length-scale error covariance model. 

• Bias correction: SST and altimeter observation bias correction schemes; model pressure 

bias correction at the equator to improve assimilation there. 

 

 

 

 

 

 

 

 

 

 

 

 

Operational systems 
Forced ocean/sea-ice (FOAM) 

 

 

 

 

 

 

 

 

 

 

 

 

• All systems are cycling with their own DA (see table for input obs), with two 1-day 

analysis periods (T-48->T0) followed by 7-day forecasts, run once per day. 

• Forced by Met Office NWP surface fields: 3-hourly heat/freshwater, hourly winds. 

• Tides are included in the NWS and Arabian Gulf models. 

• The NWS system is coupled to a biogeochemical model (ERSEM) operationally. 

• Coupled ocean/atmosphere/sea-ice/land (GloSea5): 

• Global 1/4º, 75 z-levels ocean/sea-ice, ~60km, 85 levels atmosphere/land. 

• Initialised using separate global ocean/sea-ice and NWP atmosphere/land analyses. 

• Produces short-range coupled forecasts of ocean, and coupled seasonal forecasts. 

• New supercomputer (Cray XC40) installed this year. Currently the machine has similar 

capacity to previous IBM machine, with upgrades planned later this year (2 x current 

capacity), and further increases in capacity (10 x current capacity) next year. 

Input data type Sub-types Source Configuration assimilated 

 

SST Satellite: L2p AVHRR from NOAA & MetOp. 

In situ: ships, moored buoys, drifting buoys. 

GHRSST and GTS Global, Med. Sea, Indian 

Ocean, North Atlantic, 

NWS, Arabian Gulf 

SLA Jason-2, Altika, Cryosat CMEMS Global, Med. Sea, Indian 

Ocean, North Atlantic 

T & S profiles Argo, XBTs, CTDs, gliders, marine 

mammals (T only), moored buoys. 

GTS Global, Med. Sea, Indian 

Ocean, North Atlantic 

Sea-ice concentration SSMIS EUMETSAT OSI-SAF Global, North Atlantic 

Reanalysis 

 
Global ocean reanalysis: 

 

 

 

 

 

 
 

Coupled forecasting and DA 

 
• Coupled forecasts currently coming from GloSea5 system operationally.  

• Developed a weakly coupled DA system described in Lea et al. (2015). Generally showed 

equivalent performance compared to equivalent uncoupled DA system. 

• Coupled model developments being made to improve diurnal SST. 

• Existing weakly coupled DA system (1/4º ocean/sea-ice, 60km atmosphere/land) is 

planned to be  implemented as a “demonstration” operational system late 2016/early 2017. 

• Longer term developments will include increasing resolution of atmosphere and (probably) 

ocean, and to use this system to provide global NWP, as well as ensembles. 
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Storkey et al., in prep. 

On-going developments: 

•  Instantaneous pressure correction (IPC) to improve 

DA at the equator – reduces vertical velocity 

response (Waters et al. 2015, submitted to QJRMS). 

•  EOF-based error covariances to improve long-term 

reanalyses. 

•  Improvements to SST bias correction methodology. 

•  New version of NEMOVAR which includes hybrid 

variational/ensemble error covariances. 

•  Assimilation in shelf-seas in the presence of tides 

and a time-changing vertical coordinate. 
 

Global 1/4º, 75 z-levels 

Regional1/12º, 50 z-levels Shelf-seas 

6km, 50 sigma-levels 

1/24º, 30 sigma-levels 

• Uses the FOAM system at 1/4º resolution.  

• Produced in order to initialise seasonal re-

forecasts for validation/calibration.  

• Forced by ERA-Interim atmospheric fields. 

• Reprocessed versions of the input 

observations. 
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Assessment of potential for 

assimilation of satellite salinity 

data. 

 
Daily, 1° SMOS 

Atlantic MOC at 26ºN: 

 

Black = RAPID array 

Red = GloSea reanalysis 
 

[From Laura Jackson.] 

Variance of vertical velocities (m/s) along the equator. 

Top: no DA; middle: normal DA ; bottom: DA with IPC 

Overview of the FOAM system 

and recent developments 

 Compiled by Matt Martin with contributions from “Ocean Forecasting R&D” and “Oceans, 

Cryosphere and Dangerous Climate Change” groups in the Met Office and external partners. 
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