Task 7: CONSTITUENT MODELING AND DATA ASSIMILATION

ATR: Steven Pawson

Period of Performance: January 1, 2007 – December 31, 2007
Subtask 1: Diagnosis of middle atmospheric meteorology and transport in GMAO products 

Study of the meteorological structure and transport properties in versions of GEOS-5 that make various assumptions in the assimilation process, including initialization techniques. Emphasis will be on the quantitative study of the three-dimensional structure of the middle atmosphere and the tropopause region, focusing on the tropical quasi-biennial oscillation, the structure of polar vortices and the surf zone, and stratosphere-troposphere exchange. Study of forcing mechanisms and the residual circulation will be conducted, specifically in the context of new implementations of gravity-wave drag.  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.

Deliverables. Development and documentation of diagnostics packages for validating GMAO products and application of these to quantitatively assessment the analyses in the middle atmosphere.  The performance standard is quantitative study of features in the analyses.  

Subtask 2: Monitoring of GMAO analyses and forecasts in the stratosphere

Preparation of data for monitoring middle atmospheric meteorology and ozone distributions in the operational and test versions of the GEOS-4 and GEOS-5 assimilation systems. Making daily updates to the monitoring of production data streams, including operational runs, parallel runs and reanalyses, including production of gridded datasets and statistical measures of system performance.  Monitoring the performance of all system components, including input data quality, background forecasts and analyses.  Presentation of interesting results at monitoring and evaluation meetings, as well as more formal documentation of significant features. 

Deliverables: Six-hourly distributions of standard meteorological quantities and ozone on a standard grid.  Documentation of system performance, including statistical analyses (e.g., O-F and O-A distributions, various components of the analysis increments) and process studies.  The performance standard is the timely delivery of the data after the DAS run is completed each day.

Subtask 3:  Operational ozone assimilation using GEOS-4
For the duration of the first-look and late-look GEOS-4 analyses the products should be monitored and diagnosed weekly.  Any problems with the analyses and changes in the ozone observing system should be addressed promptly, as needed.  Issues related to problems with GEOS-4 winds will be addressed through validation, in conjunction with the monitoring tasks.  

Deliverables: Weekly updates on system performance, with any necessary documentation to describe major issues.  
Subtask 4:  Study of interannual variations of ozone 

Analyze year-to-year variations in assimilated ozone in multi-year assimilations with GEOS-4, including impacts of occultation data in constraining interannual variations in polar regions and impacts of tropical wind analyses on ozone. 

Deliverables: Scientific reports describing ozone variability and the ability of assimilation to fully describe this.  

Subtask 5:  Assimilation of EOS-Aura ozone data in GEOS-4 

Monitor and assimilate EOS-Aura ozone data in GEOS-4.  Assimilate OMI and MLS data, and evaluate stratospheric and tropospheric ozone in this system against independent measurements.  Monitor system performance and data accuracy, using statistical analyses and validation datasets, giving feedback to OMI and MLS teams.  Run TES data passively through the system, before developing techniques to assimilate these tropospheric data.  Assess impacts of Aura data on assimilation of lower stratospheric and tropospheric ozone.  Document results in research papers and report to Aura science team members. 

Deliverables: Assimilated datasets along with reports on scientific quality. 

Subtask 6: Ozone assimilation in GEOS-5

Assimilate SBUV ozone data with the GEOS-5 system, examining impacts of changing from Version 6 to Version 8 processing and of modifying the observation error covariance models.  Monitor SBUV data in the Merra sweeper runs and test runs.  Monitor and evaluate the performance of AIRS data in GEOS-5 test runs and operational analyses.  

Deliverables: Documented analyses of GEOS-5 analyses with SBUV data, to support operational GEOS-5 development and the Merra project. 

Subtask 7: EOS-Aura Ozone assimilation in GEOS-5

Update the GEOS-5 analyses to include additional ozone data types, with an initial focus on OMI data, followed by MLS.  Perform and evaluate assimilations with and without OMI data, including comparisons with GEOS-4 and with GEOS-5 including only SBUV.  Depending on progress, perform similar evaluations of MLS data impacts with a focus on lower stratospheric ozone and tropospheric pollution monitoring.  Set up framework for investigating ozone impacts on forecast skill. 

Deliverables: Documented updates to GEOS-5, expanding range of ozone data types, with application to OMI data

Subtask 8:  Coupled chemistry-circulation modeling 

Running established versions of GEOS-4 with stratosphere chemistry on NAS and NCCS machines, monitoring performance and calculating diagnostics.  Maintain links with data users, documenting progress.  Implementation and testing of stratospheric and GMI chemistry codes in GEOS-5 model; performing multi-decadal simulations with this model.  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.   

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

Subtask 9:   Support of Global Aerosol Data Assimilation

The contractor shall contribute to the implementation of the GMAO Global Aerosol Assimilation System (GAAS), with emphasis on SAGE and MODIS 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. 

Subtask 10:  Constituent forecasts for field-mission support 

Building and testing versions of GEOS-5 with chemical modules to support Aura Validation Experiment field missions. Delivery of these model versions to operations group for implementation in near-real time.  

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

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 (Acapulco, Mexico, May 2007): one person, six days each

EOS-Aura Science Team Meeting (JPL, CA, July 2007): three people, four days each

Discussion visit to JPL (Pasadena, CA, Approx. October 2007): two people, three days each

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

IUGG Assembly (Paris, France, August 2007): one person, five days

CCMVAl Meeting (Leeds, England, August 2007): one person, five days

Miscellaneous foreign trips (not yet known: scientific meetings): two trips, five days each

