
Task 8: Atmospheric Data Assimilation System Development, Integration, and Application

ATR: Ron Gelaro

Period of Performance: January 1, 2008 – December 31, 2008
The objective of this task is to provide collaboration and support for the development of the GMAO’s joint atmospheric analysis system with the National Centers for Environmental Prediction (NCEP), the development of the ADAS for NASA applications, especially with a focus on assimilation of satellite data, the development of associated diagnostic tools, and observing system evaluation and design, and the development of the next generation atmospheric analysis system.

SubTask A: Atmospheric Analysis System Development 

 The contractor will contribute to development and maintenance the Grid-point Statistical Interpolation (GSI) system and to the development of its 4-D expansion, in collaboration with NCEP, particularly:

i) Continue overall integration efforts related to the development of the GEOS-5 ADAS.  This should include conducting assimilation experiments to exercise the system and evaluate and tune its performance, with focus on improving forecast skill.
ii) Perform ongoing compilation and tuning of GEOS-5 based background error statistics to improve forecast skill.  Major regeneration/retuning of the statistics should accompany significant upgrades to the GEOS-5 system. 
iii) Continue development and testing of the GEOS 4DVAR assimilation system in both the strong and weak constraint configurations.   Focus this year should be on making operational the outer loop FGAT configuration in 3DVAR mode, and on optimizing 4DVAR to enable significant testing at operational resolution.
iv) Identify improvements needed in the system, especially those required for the assimilation of satellite data streams identified in a companion task titled “Satellite Data Assimilation, Observing System Development and Impacts” (ATR: Gelaro).
v) Maintain a common software repository to track software development and aid integration.  This includes coordinating development efforts with scientists within the GMAO and with scientists at NCEP/EMC where possible, as well as contributing to code optimization.
vi) Provide documentation of the ADAS, and training and support to GMAO scientists in GSI methodology and the GMAO ADAS to enable GMAO scientists and collaborators to interact with the system and contribute their own Fortran-90 code in a manner that conforms to coding practices used in the GMAO.
vii) Provide support to GMAO Integration and Test (GMAO IT) group for validation and operational implementation of new system releases.

Subtask deliverables: 

Optimized GEOS-5 DAS (in terms of both product quality and system efficiency) easily configurable to run on all GMAO-accessible computational platforms;  Pre-operational versions of 4DVAR, which can be run at operational resolution.  Documentation of system performance.  Report on areas and specific suggestions for code enhancement and code areas amenable to optimization.

SubTask B: PSAS and GEOS4 Maintenance 

Maintain the PSAS and the GEOS4 assimilation system for applications specified by the GMAO Strategic Management Team.

Subtask deliverables: 

GEOS4 software that maintains its performance on appropriate platforms.
SubTask C: Development and Implementation of Tangent Linear and Adjoint Models for the next-generation cubed-sphere dynamical core

The contractor will support the development of applications of the tangent linear and adjoint models (TLM and ADM) of the hydrostatic version of the cubed sphere dynamical core.  These applications include singular vectors, model sensitivity, observation sensitivity and impact, and tracer assimilation as specified by the GMAO Lead Scientist for Assimilation.

 

The contractor shall perform the following:

- Generate the ADM and TLM of the cubed-sphere core using TAF or other suitable differentiation tools.  Optimize for performance in 4DVAR.

- Assist in the development and incorporation of TLM and ADM version of the GEOS-5 moist physical parameterization schemes, especially convection and large scale precipitation.

- Maintain and optimize where possible the current tangent linear and adjoint models for fvCORE plus simplified physics of the GMAO AGCM, with specific focus on its application to 4DVAR.
- Assist in the implementation of a routine adjoint-based observation impact monitoring capability for GEOS-5 operations.
- Support implementation of the cubed sphere TLMs and ADMs in applications identified by the GMAO Lead Scientist for Assimilation.

Subtask deliverables:

- Releases of the TLMs and ADMs for the cubed sphere dynamical core.

- Maintenance of the TLMs and ADMs documentation.

- Monthly reports on requirements for, collaborations with and deliverables from Third Party Software companies that provide automatic differentiation tools used for the fvCORE TLM and ADM generation.

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 under-runs are at least 5% of the estimated cost in meeting the target technical and target schedule performance standards described above.
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