STATEMENT OF WORK

December 1, 2005-November 30, 2006


Task:  Satellite Data Assimilation, Observing System Development and Impacts 

ATR:  Ron Gelaro

The contractor will support the atmospheric data assimilation system developments within the GMAO, particularly focused on developments in support of priority satellite data streams identified by the GMAO Strategic Management Team (SMT). The contractor will also support the evaluation of the observing system, again focused on the contributions of satellite data, in the context of weather and short-term climate prediction and of particular NASA scientific applications as identified by the GMAO SMT.  Particular attention will be paid to the development of online monitoring and diagnostic tools as observational and assimilation system quality control measures.

Subtask A: Satellite Data Assimilation and Monitoring

i) Develop and maintain UNIX scripts and software as necessary to incorporate multiple sources of satellite data within the developing and operational assimilation systems.  Priority satellite data streams include MODIS and other geostationary winds, AIRS radiances, SSMI radiances and rain rates, SSU radiances and MLS limb-sounder temperatures.

ii)  Assess and increase the impact of feature-tracking winds derived from MODIS and geostationary imagery data in GEOS DAS.  Efforts should focus on (i) use of satellite observations that are not currently used in the assimilation, e.g. the deep layer water vapor winds from the GOES satellites, clear-sky water vapor winds from MODIS, Meteosat, (ii) specification of observation errors for these data and their impact on the assimilation system. 
iii) Develop and test algorithms/approaches to maximize the usage and impact of AIRS radiances in the GEOS DAS.  Efforts should focus on the increasing the number of channels, improvement in the selection of suitable FOVs and reduced, intelligent thinning aimed at maximizing spatial coverage.
iv) Test and optimize the use of SSM/I radiance data in GEOS DAS.  Efforts should focus on, among other things, appropriate bias correction with GEOS-5 background.  
v) Test and optimize the use of SSMI/rain rate observations in GEOS DAS.  Efforts should focus on assessing, in the context of GEOS-5, the impact of using NCEP-GFS Jacobians of the relevant physical parameterization schemes required to assimilate these data. 
vi) Modify the GSI analysis system to ingest additional middle atmospheric data types, including historical Stratospheric Sounding Unit radiances and limb-sounder temperature retrievals, initially from the EOS-MLS.  This work will involve implementation of new data types into GSI, along with the associated error models.  For reanalysis applications, impacts of replacing AMSU channels with SSU in the overlapping period will be investigated.  Long-term stability of SSU will be examined for the reanalysis.  For the EOS-Aura period, impacts of including the MLS data in place of or alongside the standard observations (AMSU or AIRS radiances) will be a focus. Validation of the systems will include comparison with the baseline GEOS-5, investigation of system statistics (O-Fs), and comparison with independent data and documentation of performance.
vii) The contractor shall investigate, and where appropriate make necessary implementations for, the use of cloudy radiances in the GMAO ADAS.
viii) The contractor shall provide and maintain a web-based monitoring system to graphically display a) subsets of level 1b radiances for each instrument b) tuning parameters as a function of time c) channel biases as a function of latitude and satellite zenith angle (monthly mean) d) distribution of level 2 retrievals and quality control flags e) distribution of radiosondes used for tuning f) statistics on retrieved minus radiosonde and first guess g) radiance observed minus computed maps.   The monitoring system should be automated and launchable from UNIX scripts and should be generic in the sense that it should interface with several satellite data types.  

ix) Data preparation
Support, as needed, research and development tasks in the GMAO assimilation group with preparation of observational datasets and associated meta-data.  

x)  Thinning and quality control.
Maintain and develop as needed the quality control and thinning software packages used by the GMAO assimilation system. Support investigations into alternative (state-dependent) data selection strategies. Monitor the overall sanity of the incoming observational data-stream and the system's reaction to it (observation counts and observation-minus-forecast residuals). 

xi) The contractor shall develop appropriate error covariances for assimilation of satellite data streams identified by the GMAO.

xii) The contractor should provide monthly reports on the current status of the implementations.

Subtask deliverables:  

Amended version of GEOS-5 with enhanced capabilities to ingest SSU and MLS data and sample runs of this system.  Documentation of system performance in the form of technical memoranda.  Automated satellite data stream monitoring tools that are applicable for generic data streams.  Documentation of satellite data processing procedures, monitoring and diagnostic tools.

Monthly status reports.  
Subtask B:  Observing System Development and Data Impact Studies

i) Data withholding experiments.
Design, set up and  run experiments that test the impact of the main components of the observing system identified by the GMAO  lead scientist for Assimilation.  Impacts are to assessed by the short- and medium-range forecast skill of the GMAO analysis system.

ii) Data impact experiments
Design and carry out experiments aimed at determining optimal data selection and assimilation strategies for a variety of observation types, with emphasis on satellite data.

Subtask deliverables: A complete set of 60-day OSE's for currently used data types: radiosondes, surface observations, satellite soundings, satellite-derived winds, satellite-derived moisture.

Impact experiments with: Clear-sky water-vapor winds.

TRAVEL, MATERIALS, ETC., KNOWN TO BE REQUIRED:

Two 1-person, 1-week domestic trips

Two 1-person, 1-week foreign trips.
PERFORMANCE STANDARDS:

    TECHNICAL:

        MINIMUM: 90% of deliverable items are completed technically correct, and reports are submitted in clear concise formats.

        TARGET: 95% of deliverable items are completed technically correct, and reports are submitted in clear concise formats.

        MAXIMUM: 100% of deliverable items are completed technically correct, and reports are submitted in clear concise formats.

    SCHEDULE:

       MINIMUM: Meets technical target for deliverables within 1 week of expected completion 75% of the time.

       TARGET: Meets technical  target for deliverables  within 3 days  of expected completion 90% of the time.

       MAXIMUM: Meets technical target for deliverables within expected completion date 100% of the time.

    COST:

      MINIMUM: Cost overruns are no more than 5% of the estimate cost.

      TARGET: Meets target cost, target technical and target schedule performance standards described above.

      MAXIMUM: Cost underruns are at least 5% of the estimated cost in meeting the target technical and target schedule performance standards described above.
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