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Objective(s) of the MoU addressed
By the proposed contribution the following objectives of the MoU will be directly addressed (enumeration following MoU, Technical Annex,B, with specific adaptions):
2. Evaluation of measurement campaigns and use of the results and experience gathered to help plan and promote new campaigns
3. Development of algorithms to assimilate UTLS datasets to chemistry transport models

4. Using the developed algorithms to provide a quality controlled assimilated UTLS ozone
5. Assess the state of the UTLS using assimilated data
Focal part(s) of the scientific programme of the MoU
Focus of the proposed contribution will be placed on the analysis part of the Scientific Programme (C2). The key approach will be the development of a four-dimensional variational data assimilation algorithm  (4D-var) for the assimilation of chemistry data, mainly originating from space-borne platforms. This implies the disposal on adjoint versions of transport and chemistry modules, which are meanwhile partly available. 
There are two models involved: 

1. a global CTM for the stratosphere and the upper troposphere, and 

2. a European scale CTM for the troposphere and the lowermost stratosphere.
Both models have a considerable overlap in the UTLS region. Hence, the information will not only complement each other in terms of spatial resolution and chemical detail, but will also serve as a control between two different model approaches, but with a common data assimilation technique. This will be the case as each of the models is part of a complex 4D-var data assimilation system, including the models itself, their adjoint, and the minimisation part. The global model is based on the Cologne Model of the Middle Atmosphere (COMMA, Hendricks et al., 2000).The assimilation system is scheduled for future routine usage. The mesoscale assimilation system is based on the University of Cologne EURAD model (Elbern et al., 2001), and designed for  case study and experiment applications.
Deliverables to be produced within the Action
Core deliverables of this contribution will be 

· improved variational data assimilation algorithms comprising adjoint chemistry modules
· assimilation based synoptic analyses of a variety of trace gases, including ozone and NO2.
Indicative timetable 
· Development of data assimilation algorithms and first test runs with the global data assimilation system with focus on the lowermost stratosphere: 

End of 2003

· Lower stratospheric synoptic maps with episodic ENVISAT SCIAMACHY and MIPAS data sets: 







End of 2004
· Assimilation of upper tropospheric campaign aircraft observations combined with MIPAS data in the regional scale EURAD CTM: 



End of 2005

· Combined UTLS evaluation studies between coarser global assimilation analyses and episodic assimilation products of the fine scale mesoscale model: 

End of 2006

Manpower approximately dedicated to the Action
An average participation of one person will be involved in work partitions, which directly fit into the action’s objective.

Assurance that the necessary resources will be available to perform the task;

Available resources rest on federal and European grants, including the global stratospheric ENVISAT data assimilation project SACADA, the mesoscale data assimilation project SATEC4D and the RIU contribution to ASSET.
Foreseen collaboration
Collaboration so far practised includes liasions with experimental and modelling groups in he federally funded programme AFO2000 and  the EU 5th framework programme ASSET. Access to observational data comprises both ENVISAT retrievals of several sensors at UT/LS, and air borne in situ measurements from various campaigns. 
Statement on previous experience in the field 
Since the recent years a research group on variational chemistry data assimilation has been established at RIU, which developed the first full fledged 4D-var system for use in the troposphere. The expertise extends to global stratospheric chemistry data assimilation, general inversion, and optimisation.
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