Task 7: CONSTITUENT DATA ASSIMILATION

ATR: Steven Pawson

Period of Performance: January 1, 2011 – September 30, 2011
Subtask 1:  Assimilation of EOS and NPP ozone data  

This subtask focuses on further development and implementation of the GEOS-5 ozone and meteorological assimilation, in order to maintain GMAO’s role at the forefront of ozone data assimilation. The work will continue the assimilation of EOS MLS and OMI data into GEOS-5, updating critical components of the system (background error covariance models and correlation length scales).  Similar developments will also be applied to the assimilation of retrieved SBUV ozone data, to improve the near-real-time ozone assimilation. In conjunction with this assimilation work, a “simple” ozone chemistry mechanism will be developed for the underlying GCM – this will include important physical processes (deposition, convective and turbulent transport) and a chemical process linked to emissions of ozone precursors and atmospheric production and loss processes.  

Work will continue to benchmark synthetic retrievals of the OMPS/LP ozone data and to introduce these data into the operational version of GEOS-5.  In conjunction with other GMAO scientists and the OMPS science team, a detailed evaluation of the impacts assimilating the (synthetic) OMPS/LP data compared to assimilating MLS ozone retrievals will be completed.  The system used for this work will be adapted for the forthcoming operational NPP OMPS/LP products, using data-flow diagrams constructed in collaboration with GMAO staff.  

Work will also continue to develop a cycling, radiance-based assimilation of EOS MLS temperature, ozone and water vapor observations.  Assessments of O-Fs and the structures of Jacobeans will be made in this period, and prototype assimilation experiments with MLS data treated passively will be completed and assessed.  A cycling, MLS-radiance-based assimilation system will be the goal of this work and preliminary results will be delivered at the end of this reporting period. 

Deliverables: Technical documentation describing the implementation of the EOS-MLS and NPP-OMPS/LP ozone assimilation and EOS-MLS radiance assimilation.  Written reports and conference presentations will be produced, describing results of the scientific analyses of these systems. 

Subtask 2:  Tropospheric constituent assimilation   

This subtask serves to extend our constituent assimilation to the troposphere, with a focus on carbon.  The contractor will contribute to work that extends the state vector of GSI, including CO and CO2, using appropriate emissions information.  Retrievals and/or radiances from instruments such as AIRS and GOSAT will be included in the assimilation. Suitable observation error covariance models and sampling strategies will be included. Results will be documented in research papers and presentations for colleagues in the GMAO and on instrument teams.   

Deliverables: Documented code for assimilating trace gases in GEOS-5/GSI.  Assimilated datasets will be accompanied by reports on their scientific quality. 

TASK DOCUMENTATION REQUIREMENTS/DELIVERABLE ITEMS

All subtasks will provide software/algorithm documents and user guides in conformance with GMAO guidelines as appropriate.  Additional information is given in the description of work to be performed.  

QUALITY ASSURANCE REQUIREMENTS

Minimum: Meets technical target for deliverables less than one week after expected completion date 75% of the time. 

Target: Meets technical target for deliverables less than three days after expected completion date 90% of the time.  

Maximum: Meets technical target for deliverables on expected completion date 100% of the time.  

Yearly TRAVEL REQUIREMENTS

AGU Spring Meeting: one person, six days

Miscellaneous domestic trips (mainly attendance of science-team meetings): three trips, three days each

AGU Fall Meeting: one person, five days

Miscellaneous international trips (not yet known: scientific meetings): one trip, seven days
