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EXHIBIT A

RTO 2


SUPPORT FOR THE DATA IMPACT AND MODELING TEAM

2.1 Offline Variational Analysis Method (VAM) Development for Ocean Surface Wind Production Processing and Distribution

2.1.1
Objective

2.1.2
Ocean Surface Wind Production Processing and Distribution

The contractor shall:

a. Support VAM development activities for the assimilation of various ocean surface wind data sets.  This shall include the development of additional cost functions for assimilating new data types (ex. backscatter from Seawinds) at increasing resolution.  This shall include code modifications and enhancements to handle the increasing diversity and quantity of data, and increasing resolution for the VAM.  All code modifications shall be fully documented and tested. Code and documentation are to be delivered within 1-year of task implementation.

b. Continue to produce VAM assimilated ocean surface wind products and provide data to the scientific community and interested investigators.  This shall include the assimilation of SSM/I, TRMM TMI, AMSR, Quikscat and Seawinds. A first look product using NCEP analyses shall be produced in near real time (within four days).  A late look product using ECMWF analyses shall be produced within 1-year of real-time. Six-hourly 10-meter wind analyses are to be delivered to the JPL PODAAC with documentation and software for reading the data sets. The resolution of these analyses must achieve 50 km resolution or finer. All delivered products should conform to emerging standards for interoperability as defined by the PODAAC.  Significant applications in climate variability or trends of the products should be indicated and publicized, stressing the capability of trajectory tracking. 

c. Perform geophysical validation of windsat including collocation statistics, subjective analysis and data impact experiments.  This includes collocation with conventional data as well as other satellite wind data sets such as Quikscat, SSMI etc., assimilation and forecasts to assess the impact on NWP,  and documented case studies (with graphics) demonstrating the quality and utility of the data in portraying meteorological features. Collocation and forecast skill statistics along with supporting case studies are to be delivered within 1-year of the windsat product release(s).

2.2 Observing System Experiments (OSE’s)

2.2.1 Objective

The contractor shall set up, execute, and assist in the evaluation of data assimilation and forecast experiments to assess the impact of and potential interaction among different sources of satellite data.  For these experiments, several different data assimilation systems (DAS) shall be used.  
These shall include:  GEOS 3-5, fv-GSI, fvSSI, NCEP GDAS and NCEP EDAS. Experiments typically involve one to three months of assimilation and approximately thirty forecasts for both the control, and for the control plus additional satellite data to be evaluated.  Approximately twenty experiments are conducted each year to assess various observing systems.  For each experiment, the contractor shall deliver documentation and metrics demonstrating the impact of the data on weather analysis and forecasting. Deliverables shall include case studies and metrics to assess forecast skill and should be completed within 2-weeks from the completion of the experiment. 

2.2.2
Sample OSE’s

The contractor shall perform the following OSE’s:

a. Data assimilation experiments using different combinations of surface wind data (conventional, SSM/I wind speeds, Seawinds, TRMM TMI, AMSR and Windsat.) Assimilations should be performed over a 1 to 3-month period with at least 30 forecasts. 

b. Data assimilation experiments to evaluate the various AIRS products including:  a) statistical retrievals, b) physical retrievals, c) ID variational retrievals, d) AIRS radiances.  Geophysical validation is also required including:  a) comparison with other data sets such as ACARS and visible imagery, b) evaluation of quality control decisions and biases.  Forecast skill metrics and documented case studies are to be delivered within 2-weeks of the completed experiments (approximately twenty) AIRS science team meetings should be attended as necessary to provide feedback on the performance of AIRS in data assimilation mode.  

2.3 Observing System Simulation Experiments (OSSEs)

2.3.1
Objective

Support OSSEs to (a) evaluate the potential for future observing systems to improve atmospheric modeling and prediction for the Earth and other planets, (2) evaluate trade-offs in the design of observing systems and observing networks, and (3) to test new methodology for data assimilation.  OSSEs are completely analogous to OSEs, but all data, including current and future satellite data, are simulated.  This involves using a GCM to simulate the true state of the earth surface and atmosphere (the nature run), and the simulation of all measurements consistent with the surface and atmospheric states and expected measurement errors.
2.3.2 Required Research 

The contractor shall perform the following:

a. Generation of new nature runs, evaluation of the realism and characteristics of the nature runs. The contractor is responsible for configuring and running the model to generate the nature run. 

b. Evaluation of the realism and characteristics of the nature runs. The contractor shall perform subjective and objective evaluations to assess realism. Documentation and supporting case studies shall be delivered within 1-month of the completed model run. 

c. Generation of realistic simulated observations of all current and selected new observing systems, running control and experimental assimilations and forecasts. The contractor shall apply appropriate error characteristics to the data and ensure the integrity of the experiments by carefully evaluating the observations and preparing the data for assimilation.

d. Development of new metrics for evaluating OSSEs. The contractor shall provide the software and science support for assessing the impact of simulated observations including forecast skill and the evolution and structure of meteorological features.

e. Supporting the development of an OSSE test-bed for use by the scientific community.

2.4
Monitoring and Evaluation of Relative Forecast Accuracy of FVNCEP and Operational NCEP 10-day Forecasts

2.4.1 Objective

To assess the performance of the FV model relative to the operational NCEP system, and to gain insight into the physical and dynamical properties of the model.

2.4.2 Required Work

The contractor shall maintain operational data suite of FVNCEP and NCEP (GFS) forecasts in real-time.  The contractor shall perform subjective and objective comparisons to document the performance of the two systems.  This includes real time synoptic case studies and daily monitoring and evaluation of forecast skill statistics. Findings are to be summarized in monthly reports with supporting graphics. 

2.5
Regional and Mesoscale Modeling Support

2.5.1
Objective

a. Investigate the precipitation processes associated with various mesoscale convective systems, tropical cyclones, and hurricanes.

b. Evaluate and improve the representation of cloud processes for regional, climate and global circulation models.

c. Understand and quantify the cloud-aerosol forcing and its dynamical transport over tropical and mid-latitude regions over local and regional scale.

Two regional scale models (i.e., Penn State/NCAR MM5 and Weather and Research Forecast, WRF) shall be used to perform this requirement.  Data collected from various field experiments and satellite missions (eg. MODIS SST) shall be used for model initialization and validation.  In addition, improved microphysical schemes, explicit cloud-radiative interactive processes, land and ocean surface processes developed at Goddard shall be implemented into the WRF. 
Deliverables include documentation and fully tested codes running on NASA high performance computing platforms. The contractor shall deliver a plan for implementing these changes and an estimate of milestone dates within 3-months of the start of this task order.

2.6
High Resolution Earth System Modeling

2.6.1 Objective     

Develop a high resolution Earth System Model to improve the understanding and prediction of weather and climate.
2.6.2 Required Work

The contractor shall:

· Maintain 1/4 degree NWP runs on daily basis on NASA Ames supercomputers.

· Perform tuning runs at 1/4° resolution for NWP and Climate simulations.

· Evaluate the impacts of NASA's high resolution SST (e.g., MODIS) data on NWP and climate simulations. The contractor will deliver forecast skill metrics and documented case studies demonstrating the impact of the data.

· Evaluate the impacts of GLDS (global land data assimilation) on the NWP runs. The contractor will deliver forecast skill metrics and documented case studies demonstrating the impact.

· Implement version control and testing of fvGCM source codes via CVS (concurrent version system). 

· Collaborate with GSFC/NCCS and ARC/NAS to further optimize fvGCM.
· Contribute to strategic modeling activities related to Mars. The contractor shall attend Mars meetings when scheduled and contribute earth-based modeling experience toward advancing modeling efforts for Mars weather phenomena and climate. 
The current version of the fvGCM will be enhanced and tuned to accommodate the increased resolution. Tuning for the ¼ degree version is expected to be completed within 1-year of the task start date. The contractor is expected to investigate higher resolution versions of the model (1/8 degree) and deliver progress reports on a monthly basis. Codes shall be maintained using CVS and executed on super-computing platforms. 

Period of Performance

One year after task order issuance.
Assumptions

The following assumptions shall be made in your approach to this representative task:

· Task Start Date -- The task is issued on the first month of contract year 2.

· Hardware and Software requirements -- Current DMT computer models and programs necessitate the use of Fortran 77 and Fortran 90. In addition, high performance parallel
computing environments, optimization of model code for parallel supercomuting and manipulation of terabytes of model and remotely sensed data (such as AIRS, TRMM TMI, QuickScat, Seawinds and others) are required.

· Travel -- Contractors working on specific sub-tasks may be required to attend out of town Science Team Meetings, supercomuting workshops and present papers at scientific conferences. Typically this involves contractors attending one meeting per year. Estimated cost: $6500.00 per year.

· Location – All work will be performed off-site.

Deliverables

Reports shall be produced every two months indicating status and plans for all requirements. All required data sets and code updates shall be produced in a timely manner and shall be documented and validated. 
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