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EXHIBIT 17
REVISED REPRESENTATIVE TASK ORDER
Support for Atmospheric Sciences
(SAS)

Representative Task Order (RTO)
Support for this RTO requires a level of understanding of a number of relevant scientific concepts and methodologies currently used to analyze MODerate resolution Imaging Spectroradiometer MODIS and Atmospheric Infra-Red Sounder AIRS observations.  Relevant details are given in a number of papers and presentations that are included in the data base for the RFP. 

Background:  This RTO is for support of Government scientists performing research on a conceptual instrument Advanced Remote sensing Imaging Emission Spectrometer (ARIES)  designed by JPL scientists.  ARIES is an advanced infrared radiometer with spatial coverage and spatial resolution similar to that of MODIS, and spectral resolution, spectral coverage, and single spot radiometric performance comparable to, or better than, those of AIRS.  Surface and atmospheric geophysical parameters currently obtained using AIRS data would be improved considerably using ARIES data as a result of the higher spatial resolution.  Likewise, those parameters currently being derived using MODIS data would be improved as a result of the AIRS-like spectral coverage.
For the purposes of this RTO, we are making the assumption that ARIES has been accepted as part of a Decadal Survey mission, and that an ARIES Science Team has been formed, including two current Laboratory for Atmospheres members, one of whom is a current member of the MODIS Atmospheres Science Team with emphasis on retrieving/studying cloud and aerosol products, and the other a current member of the AIRS Science Team with emphasis on temperature, moisture, and trace gas products. ARIES would fly alongside a separate 1 km spatial resolution visible/near infrared radiometer, High resolution VIsible Sensor (HIVIS) , with visible channels similar to those on MODIS. This is necessary because MODIS cloud and aerosol retrieval algorithms require the use of observations in solar channels which are not measured by ARIES. 
This RTO will support ARIES research in two phases: pre-launch and post-launch.  Pre-launch support under this RTO takes place over the first two years of the contract, while post-launch support takes place over the remaining three years of the contract. The time scale of required support is unrealistically compressed, but both types of tasks are included so as to be indicative of the types of actual work expected to be supported by the SAS contract.     

Pre-launch support involves algorithm development in preparation for launch, as well as trade studies to help in the instrumental design of ARIES.  In the post-launch period, experiments will be conducted using observed ARIES/HIVIS data, starting with use of the algorithms developed in the pre-launch phase.  It is assumed that calibrated and geo-located ARIES and HIVIS observations will be provided by other members of the ARIES Science Team, as will an ARIES Radiative Transfer Algorithm (RTA) that computes ARIES radiances as a function of surface, atmospheric, and cloud parameters. Noise levels will also be provided for each channel. It is also assumed that Earth Observing System (EOS) AIRS and MODIS are still providing useful observations. 
Results of research supported under this Task will be presented to the ARIES Science Team at Science Team meetings and net-meetings.  After approval by the ARIES Science Team, improvements to the ARIES retrieval methodology developed and validated under this Task will be implemented at the ARIES Science Team Leader Computing Facility (ASTLCF) for use in extensive testing by the Science Team.  The Science Team operational code will eventually be ported to the Goddard Data and Information Services Center (DISC) for the continuous operational processing of ARIES radiance data.

 Travel Requirements

There will be two Science team meetings conducted annually, one at JPL and one at GSFC.  At least one contractor personnel is expected to attend each of these ARIES Science team meetings.  Also, two net-meetings will be conducted each year mid-way between the Science Team meetings and contractor personnel is also expected to attend the mid-way .
Required Contractor Support:

In support of the Government, the contractor shall do the following items:
Pre-launch:

1) Develop programs to generate ARIES/HIVIS proxy radiance data consistent with MODIS cloud products, AIRS retrieved geophysical parameters, and observed AIRS radiances.  Ideally, proxy ARIES channel radiances contained within an AIRS Field Of View AIRS (FOV), on the 1 km scale, should reflect the MODIS cloud variability within the AIRS FOV and also average out to the observed AIRS radiance for that channel in that FOV. The Government will provide programs to read AIRS and MODIS level-1 radiances and AIRS and MODIS level-2 cloud and aerosol products, as well as a program to compute expected AIRS channel radiances as a function of surface and atmospheric parameters, including cloud height and cloud fraction. 

Deliverable - This requirement is fundamental to the ability to conduct all subsequent Pre-launch support, and shall be completed within 4 months after contract award.
2) Modify existing relevant MODIS and AIRS retrieval programs, to be provided by the Government, to read and use the ARIES/HIVIS proxy data. Deliverable – 

Deliverable - This requirement can be done concurrently with item #1 and shall be completed within 4 months after contract award.
3) A: Optimize MODIS retrieval methodology for best use with ARIES/HIVIS observations.  More accurate cloud and potentially dust aerosol products should be obtainable from ARIES/HIVIS observations, as compared to those obtained from MODIS, by taking advantage of the high spectral resolution AIRS-like radiances contained in ARIES. In particular, it is expected that cloud optical properties can be improved by combining IR spectra with observations in the HIVIS solar reflectance channels. Radiative transfer codes will be provided by the Government that contains consistent IR and visible ice cloud absorption and scattering models.  Use of these models is a critical component in the investigation and optimization of the synergy of ARIES and HIVIS observations. Improved algorithms, developed by the Government scientists, will need to be implemented, optimized and tested. Products derived using ARIES/HIVIS proxy observations, called “MODIS-like” products, will be compared to analogous products obtained from MODIS alone and validated in an analogous manner to that currently being used for MODIS products. The Government will provide the validation programs currently used to validate MODIS cloud products.
B:  Optimize AIRS retrieval and Quality Control methodology for best use with ARIES observations, taking advantage of the higher spatial resolution of ARIES.  One measure of improvement with regard to AIRS products is a statistical comparison showing counts and per-cent yield of accepted single FOV Quality Controlled retrievals as a function of height as well as their accuracy compared to collocated ECMWF analyses. Another measure of improvement is the assessment of twice daily level-3 gridded values, on a 1 deg by 1 deg (or finer) spatial grid, of accepted AIRS products, showing the gridded differences of the retrieved products from collocated European Centre for Mid-range Weather Forecasting (ECMWF) values as well as the percentage of grid boxes containing accepted retrievals.  Programs currently used to perform these two types of assessment with regard to AIRS products will be provided by the Government. 
Deliverable - Research supporting objectives A and B can be done concurrently, and both shall be completed within 1 year, starting 5 months after contract award.

4) Compare products that are derived using ARIES observations with analogous products that have been derived using MODIS and AIRS observations, and demonstrate the level of improvement, if any, obtained using ARIES data.  Deliverable – 

Deliverable - Results of this research shall be completed and presented to the Government 18 months after contract award.
5) Conduct trade studies assessing the level of improvement of ARIES products compared to those of MODIS and AIRS as a function of ARIES spatial resolution.  Such pre-launch trade studies provide an important input toward design considerations for the ARIES instrument from the cost/benefit perspective.
Deliverable - Results of these trade studies shall be completed and presented to the Government 22 months after contract award.
6) Aid in the preparation of  6 to 8 scientific reports, papers and presentations annually.  to the ARIES Science Team and scientific meetings. 
7) Document all computer codes and the results of scientific experiments performed.

Deliverable - requested by the Government.
Items 6) and 7) apply Post-launch as well as Pre-launch.

Post-Launch:

1) Write a program to collocate and use HIVIS observations in conjunction with ARIES observations. 
Deliverable - This code shall be ready for use when real ARIES and HIVIS observations are made available.
2) Modify and optimize the MODIS-like and AIRS retrieval algorithms developed pre-launch to account for the fact that the spectral and radiometric characteristics of the actual ARIES instrument are somewhat different from those assumed when generating the proxy ARIES radiance data set. 
Deliverable - This is on-going research as directed by the Government.  Preliminary retrievals using observed ARIES and HIVIS data shall be generated no later than 6 months after receipt of observed data.

3) Implement improvements to the ARIES retrieval methodology which have been approved by the ARIES Science Team at the ASTLCF and verify that the results produced at GSFC and at ASTLCF are scientifically equivalent.
Deliverable - Provide report that shows the results produced are scientifically equivalent.
4) After a new version of the ARIES Science Team retrieval algorithm becomes operational at the GODDARD DISC, compare operational single FOV level-2 and monthly mean level-3 AIRS and MODIS-like cloud and aerosol products derived using ARIES observations with those derived using collocated MODIS and AIRS observations for the same time period. In addition, compare analogous ARIES monthly mean products, including their trends, with those derived using AIRS and MODIS observations in preparation for the development of a “seamless” long term climate data set. 
Deliverable - These comparisons shall be made within three months of the start of operational processing of ARIES data at the Goddard DISC.
5) Conduct data assimilation experiments using products derived from ARIES observations and compare the results with those assimilating AIRS products and demonstrate the degree of improvement in forecast skill, if any, as a function of ARIES Quality Control procedures.  Programs currently used to apply Quality Control to AIRS observations and to assimilate these observations into a General Circulation Model (GCM) will be provided by the Government, as will programs that assess the improvement in subsequent forecast skill. Deliverable - These experiments shall begin within three months of the start of operational ARIES processing at the Goddard DISC" and preliminary results shall be presented to the Government three months after their commencement.
Period of Performance:
Pre-Launch:  Years 1 and 2

Post-Launch: Years 3-5 

Location:  
All work shall be performed at Goddard Space Flight Center (GSFC)
Deliverables:

Described with due dates, in each of the sub-tasks listed above.

