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EXHIBIT A
RTO 1

SUPPORT FOR THE SOUNDER RESEARCH TEAM

1.1 Continued Analysis of TOVS Data to Produce and Analyze the TOVS Pathfinder Path A Data Set

1.1.1 Objective

The contractor shall continue to analyze operational NOAA 14 TOVS (TIROS Operational Vertical Sounder) sounding data to produce accurate twice daily per satellite global fields of atmospheric temperature-moisture profile, surface skin temperature, cloud and precipitation parameters, and outgoing longwave radiation.  If found necessary by the government, older TOVS data may need to be re-analyzed using an improved method.
1.1.2
Steps Involved in Processing the TOVS Data
a. Staging the Level Ib input of TOVS data.

b. Running of the model/analysis/retrieval interactive system.

c. Identify, flagging, and correcting both machine dependent problems and data dependent problems.

d. Monitoring the ability of the products to meet the threshold scientific requirements.

e. Ensuring that the level I, II, and III data is stored correctly in a mass storage device.

f. Gridding and time averaging of the retrieval products into twice daily, pentad, monthly, and annual segments.

g. Providing data and documentation to external users.

h. Ensuring that validation data sets of similar products are available for comparison (e.g., CPC surface temperatures, rain gauges, CERES OLR, Spencer and Christy's MSU2R and MSU4 products, GPCP precipitation product, radiosondes, DMT reanalysis, NCEP reanalysis products, etc.).

1.1.3 Validation of Daily and Monthly Mean TOVS Pathfinder Products

1.1.3.1
Validation of Daily Products

The contractor shall examine output from the Statistical Bias Correction program which produces RMS error statistics for mean tropospheric temperatures and water vapor for a 2 day mean.  Rapid changes in the RMS values indicate that there might be an input data dependent problem that needs to be examined, and could indicate an input data dependent problem.  If validation statistics exceed thresholds, the contractor shall try to identify and correct the problem.  Daily coverage of accepted retrievals will also be monitored.  The Government shall be notified of the problem and of the corrective actions taken if the source of poor validation statistics or poor spatial coverage cannot be identified and accounted for. 
Deliverable

Bi-monthly reports of the status of the processing of the TOVS Pathfinder products.  The Government shall be notified within 1 week if a problem occurs, and plans be given to correct it.

1.1.3.2
Validation of Monthly Mean Parameters

Monthly mean fields of retrieved geophysical parameters, as well as their differences from the appropriate climatologies, shall be compared to those derived from validation sources to assess consistency of the TOVS Pathfinder climate data record with those derived from other sources.  
Deliverable

Monthly mean fields of retrieved geophysical parameters shall be validated within 2 weeks of completion of the analysis of the month’s satellite data.  Typically one month of satellite data is analyzed each month.  Results shall be summarized in a bi-monthly report.  If a problem is found, the Government shall be notified within 1 week.

1.1.4 
Generation of Graphics 

Graphics with regard to validation studies shall be provided for publications, presentations, posters, and distribution.  There are typically on the order of 6 such presentations of papers a year.

1.2 Generation of Global Precipitation Estimates for Inclusion in the GPCP Precipitation Data Set

1.2.1
Objective

A precipitation estimate product derived from atmospheric sounders shall be delivered to Government staff in the Laboratory for Atmospheres for inclusion into the GPCP (Global Precipitation Climatology Project) 2 data set.   Historically, the GPCP data set has used the precipitation estimate product derived from the TOVS Pathfinder Path A data set.  An analogous product is now being generated based on AIRS/AMSU sounding data.

1.2.2
Deliverables

Daily and monthly mean precipitation fields derived from NOAA 14 and/or  AIRS/AMSU data shall be delivered to the Laboratory for Atmospheres within 1 week of completion of the appropriate monthly mean products. 

1.2.3 Development of an Alternative Precipitation Product

Once NOAA 14 data is no longer available due to either failure of the instruments or termination of receipt of the satellite data, the GPCP project will have to rely exclusively on the AIRS/AMSU product. The AIRS precipitation product and the TOVS precipitation product must have similar characteristics to preserve the continuity of the GPCP data set.  The contractor shall conduct studies to show the consistency of the TOVS and AIRS derived precipitation estimates.  If this is not found to be true, modifications to the methodology used to generate the AIRS/AMSU precipitation estimate will have to be made. 
1.3   Continued Upgrade and Assessment of the AIRS Science Team Level 2 Retrieval Algorithm

1.3.1
Objective

The AIRS Science Team develops the operational algorithms used by the Goddard DAAC to process data received from the AIRS/AMSU instruments that were launched on the EOS Aqua platform in May of 2002.  This algorithm is periodically updated and tested at SRT.  Algorithms are then installed at JPL for science and robustness testing and delivery to DAAC.  The contractor shall continue to conduct experiments together with government personnel to improve and validate the AIRS/AMSU Level 2 retrieval algorithm.  

1.3.2
Requirements

The contractor shall develop, test, incorporate, and document AIRS algorithm software.   Software modules will be tested at GSFC and delivered to JPL for testing 2 months before eventual delivery to the Goddard DAAC.   New versions of the operational algorithms are validated and delivered to the Goddard DAAC about once per year.  Intermediate results are presented at the AIRS Science Team every 4 months. 
1.3.2.1   Scientific Development

Additional development work shall include improving coefficient and methodology used in the retrieval algorithm and its internal quality flags; optimization of the cloud clearing and cloud retrieval algorithms; optimization of code to compute an estimate of uncertainties for all products; and development and optimization of code to determine trace constituent concentrations and surface spectral emissivity.  These upgrades will be developed within the SRT system, and then incorporated into the science team algorithm at JPL for eventual delivery to the Goddard DAAC.

1.3.2.2
Validation of Products

The contractor shall demonstrate that scientifically equivalent results are being produced at GSFC and JPL.  The contractor shall also validate AIRS retrieval products produced at the Goddard DAAC in an analogous way to that done with the Pathfinder Path A data.  If artifacts appear, aspects of the AIRS/AMSU retrieval algorithm will be re-evaluated and modified in collaboration with government personnel.  Results of these validation studies shall be contained in a bi-monthly report.  Indications of a potential problem shall be reported to the Government within 1 week.
1.4   Simulation Studies in Support of CrIS and HES

1.4.1 Objective

This requirement supports research the SRT conducts with regard to both the NPP project and IPO in the development of CrIS high spectral resolution IR sounder to fly on NPP and NPOESS, and to the GOES R project in the design of the HES, a High Spectral Resolution IR Geostationary Sounder.

1.4.2 Support of NPP and IPO

The contractor shall conduct studies assessing the accuracy of radiative transfer and retrieval algorithms developed by AER for operational analysis of CrIS data on NPP and NPOESS.  The AER physics package shall be installed into the Government retrieval package and results of simulation studies using the two algorithms compared to each other.  The contractor shall also implement and test the AER retrieval package on a proxy global data set and compare the results to those using the Government algorithm with the AER physics and with the Government physics.  The contractor shall generate global proxy CrIS data from observed AIRS data to produce the best simulation of CrIS observations.  Both the AER retrieval algorithm and the government retrieval algorithm shall be tested on these data sets.

One month of validated improved AIRS retrievals will be given to the DMT for use in forecast impact experiments with AIRS data.  AIRS radiances for this month will also be used to generate proxy CrIS radiances for the month.  The contractor shall generate the proxy radiance CrIS data, produce 1 month’s worth of CrIS soundings, and deliver them to DMT personnel for use in a forecast impact test assessing the ability of CrIS radiances to improve forecast skill. 

1.4.3 Support for GOES-R

The contractor shall conduct research, together with government personnel, using observed AIRS/AMSU data to address issues regarding spectral coverage, spectral resolution, and signal to noise requirements for the HES instrument as well as the need, of lack there of, for a geostationary microwave sounder to accompany HES.   Results shall be reported in a bi-monthly report.

1.5
Technical Support for SRT

The contractor shall provide technical support to the SRT in the following areas:

· Technical document preparation for scientific papers, abstracts/proposals, presentations, and lab brochures (approximately 10-15 per year).

· Travel documentation support (approximately 13 trips per year).

· Support for purchase requests for SRT hardware, software, supplies, and maintenance (approximately 12-15 per year).

· Maintenance of ADP and supply databases (3 separate databases per year).

· Record-keeping for SRT, including: active grants, RTOPs, property, phone lists, facilities requirements, and correspondence/travel.

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 1.
· Hardware and Software requirements -- Current SRT computer programs necessitate the use of Fortran 77, Fortran 90, and IDL computer languages running on SGI computers through the use of Unix shell. Contractors updating AIRS computer programs on the JPL computers are required to use CCC Harvest software.

· Travel -- Contractors working on specific sub-tasks may be required to attend out of town Science Team Meetings and present papers at scientific conferences.  Typically this involves Contractors attending one Science Team meeting per year and Contractors presenting at a conference per year.  Estimated cost: $3400.00 per year.

· Location -- All work will be performed on-site at GSFC.

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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