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Objectives 
Over many years, the Met Office has developed data assimilation systems to analyse a range of meteorological observations for numerical weather prediction.  In recent years we have been working on the assimilation of constituent measurements in collaboration with the Data Assimilation Research Centre (DARC), Reading University. 

The activity relates primarily to sub-section C-2 “Analysis” of the scientific programme, as outlined in the COST-723 MoU, and the corresponding tasks of Working Group 2 “An Assimilated Ozone and Humidity Dataset”.  The work will also contribute to the C1 “Observations” and C-3 “Understanding” areas of the scientific programme.
The Met Office stratosphere-troposphere data assimilation system is specifically mentioned in the MoU as one of the assimilation schemes to be used in COST-723 activities.  It is based on the system used for operational global numerical weather prediction, but extends through the stratosphere up to the lower mesosphere using a reduced horizontal resolution.  It has also been extended by incorporating additional code to assimilate ozone observations, and simple parametrizations of ozone sources and sinks, and methane oxidation.  Work is in hand to improve the assimilation of constituent measurements, with emphasis on water vapour measurements in the upper troposphere and stratosphere.

Improvements to the global data assimilation system have also been incorporated into the stratospheric configurations; over the past couple of years these have included implementation of a 3D-variational (3D-VAR) assimilation scheme and a new dynamical core.  In the future, it is planned to merge the operational global and stratospheric configurations, so that the new global model will also span the stratosphere.  This will include improvements to the model resolution in the upper troposphere and lower stratosphere.  The assimilation system will also be extended to use 4D-VAR.
Deliverables

New versions of the assimilation system will be delivered, as they become available, and used by DARC, in collaboration with the Met Office, to assimilate measurements from Envisat instruments (MIPAS, GOMOS and SCIAMACHY).  The data assimilation system will incorporate algorithms for the assimilation of temperature, ozone and water vapour measurements, and be used to deliver quality-controlled analysis data sets.
Resources

Resources will be made available through the UK National Met Programme, funding the development of ozone assimilation for operational implementation in the medium term.  The work is also supported through the EU-funded ASSET project.  The effort on constituent assimilation will be enhanced by general work on improvements to the Unified Model and data assimilation system.
Foreseen Collaboration

We collaborate closely with DARC, in particular regarding their use of the Met Office data assimilation system for the assimilation of research satellite data.  We also collaborate with other members of the ASSET consortium, many of whom are also participating in WG2 of COST-723. 
Previous Experience

The Met Office is one of the world’s leading centres for operational weather forecasting.  We have very strong experience in the development of atmospheric models, and data assimilation systems.  
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