Task 7: CONSTITUENT MODELING AND DATA ASSIMILATION

ATR: Steven Pawson

Period of Performance: January 1, 2008 – December 31, 2008

Subtask 1: Monitoring and diagnosis of middle atmospheric aspects of GEOS-5 

This subtask focuses on the study and documentation of the structure, composition and transport in GEOS-5 analyses.  This will include monitoring of near-real time and reprocessed runs of the system.  It will also include evaluation of trial versions of GEOS-5 for possible future use or for special periods, such as field experiments.   

Emphasis will be on the three-dimensional structure of the middle atmosphere and the tropopause region, looking at year-to-year variations in features such as the global distribution of ozone, the tropical quasi-biennial oscillation, the structure of polar vortices and the surf zone, and stratosphere-troposphere exchange. This task will apply an analysis package developed to quantify stratospheric mixing and transport to the evaluation and monitoring of the analyses.  These diagnostics will be studied in coordination with other products, including monitoring statistics (O-As, O-Fs).   This subtask will also interface with users of the GMAO products, especially members of the EOS-Aura science team and the associated validation missions.  The monitoring aspect will include preparation of additional datasets (e.g., lidars, satellite data) for monitoring middle atmospheric meteorology and ozone distributions.  All aspects of the system will be monitored, including input data quality, background forecasts and analyses.  Results will be communicated, as necessary, via presentations at monitoring meetings or through discussions with GMAO colleagues.  

Deliverables. Development and documentation of diagnostics packages for validating GMAO products and application of these to quantitatively assessment the analyses in the middle atmosphere. Documentation of system performance will be provided, including statistical analyses (e.g., O-F and O-A distributions, various components of the analysis increments) and process studies.  The performance standard is quantitative study of features in the analyses and a timely completion of monitoring activities.    

Subtask 2:  Assimilation of EOS-MLS and –OMI data  

This subtask focuses on development and implementation of the GEOS-5 ozone and meteorological assimilation, in order to maintain GMAO’s role at the forefront of middle atmospheric data assimilation. A transition will be made to assimilate Version 8 of the SBUV ozone retrievals, with appropriate development of the assimilation modules to ingest data at a flexible number of layers.  The ozone components of GSI will be adapted to adequately assimilate EOS-MLS and OMI ozone data; this will be evaluated against GEOS-4 assimilation experiments and a multi-year assimilation of EOS-MLS and OMI  ozone performed.  A scientific analysis of this run will be completed and results will be shared with the EOS-Aura project. This task will also include further analyses of runs made using GEOS-4 ozone assimilation.  Meteorological modules will be adapted to ingest EOS-MLS temperature retrievals and an iterative assimilation will be developed and tested which uses GEOS-5 background analyses as input to EOS-MLS temperature retrievals.  A version of GEOS-5 that can ingest EOS-MLS ozone and temperature in near-real time will be developed and tested. 

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

Subtask 3:  Tropospheric constituent assimilation   

This subtask serves to extend our constituent assimilation to the troposphere.  For ozone, this will involve including TES retrievals with suitable observation error covariances and sampling that uses the averaging kernels of the retrievals.  For other gases, this will involve contributing to the development of a stand-alone module for GSI that can be either run independently (univariate) or coupled back into the main system (multivariate) in order to assimilate an arbitrary number of trace gases.  Support will be provided to CO assimilation from instruments such as MOPITT, SCIAMACHY, TES and AIRS.  Similar support will be provided for ingesting CO2 retrievals from AIRS and OCO.  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 along with reports on scientific quality. 

Subtask 4:  Coupled chemistry-circulation modeling 

Running established versions of GEOS-4 and GEOS-5 with stratosphere chemistry on NAS and NCCS machines, monitoring performance and calculating diagnostics.  Maintain links with data users, documenting progress.  Additional testing and development will be performed of GMI troposphere-stratosphere chemistry in GEOS-5.  , Mutli-decadal simulations with this model will be performed. Work will proceed in liaison with GMAO’s modeling group and part of the task will be to test implementation of chemistry in the ESMF framework.  Versions of the coupled chemistry model will be adopted, as needed, for support of atmospheric chemistry missions, including evaluation runs for prior field experiments.       

Deliverables: Documented and tested model code, along with simulations using this code.   

Subtask 5:  Support of Global Aerosol Data Assimilation

The contractor shall contribute to the implementation of the GMAO Global Aerosol Assimilation System (GAAS), with emphasis on space-based aerosol measurements. The contractor shall provide support on the acquisition and reformatting of input data sets, running of experiments and analysis of results.

Deliverables: datasets for assimilation, with documentation on location and file formats. 

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.  

TRAVEL REQUIREMENTS

AGU Spring Meeting (Fort Lauderdale, FL, May 2008): one person, six days

Discussion visit to JPL (Pasadena, CA, Approx. July 2008): two people, three days each

Miscellaneous domestic trips (not yet known: scientific meetings): three trips, three days each

AGU Fall Meeting (San Francisco, CA, December 2008): one person, five days

SPARC General Assembly (Bologna, Italy, September 2008): two people, seven days each 

COSPAR Assembly (Montreal, Canada, July 2008): one person, five days

