
Task 3: GMAO Model Development

ATR: Dr. Max Suarez

Period of performance: January 1, 2009 through June 30, 2011
DESCRIPTION OF WORK TO BE PERFORMED
The contractor will support developments of individual model components and the integration of separate modules for the atmosphere and land surface into a unified GMAO Atmospheric General Circulation Model (AGCM), unified GMAO Land Surface Model (LSM), and the integration of other component modules into the GEOS-5 modeling and assimilation systems, including ocean, atmospheric chemistry, and ice models.  Support will include optimization of code performance, preparation and conduct of regression test suites to test codes on new compilers or computer systems; simulations conducted for model/module evaluation and validation and for scientific analyses, as directed by the GMAO’s Lead Scientist for Modeling. Support for developments by collaboration with scientists external to the GMAO will be provided as approved by the Lead Scientist for Modeling. The contractor will support use of the models by GMAO collaborators, and the integration of modules developed by scientists external to the GMAO.  The contractor will be responsible for assembling data sets for model validation. The contractor will also be responsible for interfacing with the GMAO Assimilation group, in providing the models to be included in the analysis system and for providing feedback to the model developers on model performance issues that arise through assimilation. 

Subtask a: Model development and documentation
i) 
Implementation and validation of physical parameterizations in the atmosphere and land surface models.  Validation will include comparisons with observations and with available reanalysis products for the atmosphere and land surface.

ii) 
Support the development of the ESMF-based common modeling infrastructure used in GEOS5, and assist in its integration into the MAP modeling environment. 

iii) Support the parallelization and software engineering of the GMAO model components – AGCM, OGCM, LSM under the common modeling infrastructure.

iv)  Provide support for integration of other components, such as ocean and chemistry models, as specified by the GMAO Lead Scientist for Modeling.

v)  Maintenance of source control for the entire GEOS5 modeling environment under CVS repositories.

vi) Retrieve and process initial and boundary data sets required for model test and integration.

vii) Support the development and use of various GEOS-5 single-column model (SCM) configurations. This task will require managing the results of extensive sensitivity sweeps, and implementing new forcings in the SCM framework.

viii) Provide support for collaborations with investigators funded by NASA’s Modeling, Analysis and Prediction program, as specified by the GMAO Lead Scientist for Modeling. Examples are preparing initial conditions for GEOS-5 simulations, documenting procedures for GEOS-5 AGCM and/or SCM simulations on NASA HEC platforms, implementing satellite simulator software within GEOS-5.
ix) Contribute to the development of a terrestrial carbon cycle component of GEOS-5 by integrating dynamic vegetation modules with the Catchment Land Surface Model, as directed by the GMAO Lead Scientist for Modeling. 
x) Develop software utilities as necessary to process model output in required formats.

xi)  Development of HTML based software to display model simulations and available validation data.

xii)  Conduct climate and numerical weather prediction simulations to evaluate model performance.

xiii) Maintain internal and external web pages for communications regarding model experiments and performance.

Subtask b: Support for model integration into the GMAO data assimilation systems (ADAS, ODAS and LDAS)

i) Provide support for testing and evaluation of the interaction between the model and the analysis systems, as specified by the GMAO Lead Scientist for Modeling.


ii) Evaluate the impact of new parameterizations on the performance of the ADAS.

iii)  Maintain the model interfaces to the ADAS

iv)  Integrate ocean and land models with ODAS and LDAS components within the GEOS5 ESMF-based environment.

Subtask c: Support and Maintenance of GEOS-5 systems in High Performance Computing Environments.

i) Support optimization of code performance by the conduct of timing tests and use of performance tools available on the HEC system.

ii) Port appropriate GEOS-5 modules to GPUs, as specified by the GMAO Lead Scientist for Modeling. 

iii) Prepare and conduct regression test suites to test codes on new compilers or computer systems.

TASK DOCUMENTATION REQUIREMENTS/DELIVERABLE ITEMS:

All subtasks will provide software/algorithm documents and user guides in conformance with GMAO guidelines as appropriate.  Monthly progress reports will be provided.

Subtask a:  

Conduct of both NWP and Climate-relevant simulations for the evaluation of physics parameterizations and other developments for the GEOS-5 AGCM and LSM.  Evaluation metrics to be defined in collaboration with the civil service staff and other scientists in the NASA Modeling, Analysis and Prediction (MAP) Program, as appropriate and as specified by the GMAO Lead Scientist for Modeling.

Subtask b: 

Contribute to the evaluation and documentation of the GEOS-5 Atmospheric Data Assimilation System as needed for the Modern Era Reanalysis for Research and Applications (MERRA), for the GMAO product suite for NASA instrument teams, and for the subseasonal-to-decadal climate research group.

Subtask c:

Conduct of timing tests and use HEC performance tools to evaluate GEOS-5 performance.

Conduct regression test suites for each new model tag and for each compiler update, including new platforms made available through the NCCS or NAS.

Conduct tests to ensure that software implemented for GPUs provide zero-difference in the results on standard processors.

PERFORMANCE REQUIREMENTS:

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.

TRAVEL:  Three domestic trips under one week each per year.

