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EXHIBIT A

REPRESENTATIVE TASK #1

Support for Investigations of Earth’s Climate and Atmospheric Radiations 

Introduction

Investigations, by Laboratory members, of Earth’s climate and atmospheric radiations include research on the following: regional and global climate; the impact of aerosols on climate and on the propagation of atmospheric radiation; and radiative and dynamical processes that lead to the formation of clouds and precipitation.  The research involves both observations and modeling.  The measurements used have been taken from spacecraft, aircraft, and ground-based platforms.

The role of the contractor is as follows:

· Support the analysis of spacecraft data. 

· Support model studies of clouds by using cloud resolving models.

· Support the analysis of water and energy cycles in the tropics. 

· Support the investigation of tropical large-scale phenomena such as the Madden-Julian oscillation, tropical biennial oscillation, and El Nino.

· Support the development of algorithms that can be used to derive aerosol and cloud properties from radiance measurements taken by instruments onboard spacecraft and aircraft. 

YEAR 1

On-Going Requirements

Serve as the Science Discipline Data Team (SDDT) Lead to the Moderate Resolution Imaging Spectroradiometer Adaptive Processing System (MODAPS).  Duties include coordination of research activities associated with the Moderate Resolution Imaging Spectroradiometer (MODIS), coordination of MODIS science and data production software changes, and representation of the interests of the MODIS atmosphere group at weekly MODAPS and Principal Investigator Processing Team meetings.  

Research activities associated with MODIS center around analysis of MODIS Airborne Simulator (MAS) data used to determine cloud properties.  Composite MAS data is put into graphic form and compared with data from other instruments.

Science and data production software changes are associated with providing for better identification of multi-layer clouds, discrimination of heavy aerosol from cloudy or mixed pixels, and better separation of ice and liquid water phases in the radiation data from clouds.

Unique Year 1 Requirements

· Develop and maintain the MODIS cloud optical properties code for use in processing MODIS data from the Terra and Aqua spacecrafts.  Improve the software to better discriminate between ice and liquid water phases in the cloud optical properties.

· Develop and maintain the MODIS joint atmospheric level-2 code for processing Terra and Aqua granules containing cloud, water vapor, aerosol, and cloud mask information of use to the scientific community.

· Develop visualization tools for MODIS products of cloud properties.

Deliverables: Processing codes for MODIS data, documentation of changes in existing software, data from production computer calculations, visualization tools for MODIS products, quarterly reports.

YEAR 2

On-Going Requirements

In addition to the on-going requirements from year 1, do the following:

Maintain and improve the resolution of MODIS cloud optical properties code and the MODIS joint atmospheric level-2 code that were developed in year 1 and continue with the production of data.

Unique Year 2 Requirements

Develop and maintain the MODIS level-3 atmosphere codes at a resolution of 1° x 1° globally.  This code allow production of daily, eight-day, and monthly aggregation of the vast majority of MODIS atmosphere data products, including marginal and joint probability density functions. 

Deliverables:  Documentation of software development and changes to existing software, data from production computer calculations, quarterly reports.

YEAR 3

On-Going Requirements

In addition to on-going requirements from years 1 and 2, do the following:

Maintain the MODIS level-3 atmosphere codes that were developed in year 2 and continue with the production of data.

Unique Year 3 Requirements

 Support the development of cirrus system computer models and use the model calculations to validate cloud process parameterization in cloud resolving models.  Support the comparison of process model simulations with observations. Provide documentation and graphics that describe the year’s research efforts and that can be used to make scientific presentations and can be submitted for publication in a peer reviewed journal.

Deliverables: Documentation of the development of computer models and the use of the models in the research effort, data from production computer calculations of MODIS data, documentation to be used in one publication and in presentations at scientific meetings, quarterly reports.

REPRESENTATIVE TASK #2

Support for the Radiometric Calibration and Development Facility (RCDF)

Introduction

The RCDF is used for the calibration and development of instruments used in ground and space-based observations of atmospheric radiation, chemical species, and aerosols.  The facility consists of two clean rooms, a room for fabrication and testing when a clean room is not required, a sky measurements room, and various instruments used in calibration, testing, and research.

The RCDF has been used to maintain calibration standards, traceable to the National Institute of Standards and Technology (NIST), such as irradiance lamps and integrating spheres.  The facility includes monochromators that cover the ultraviolet, visible, and near infrared wavelengths.  The clean rooms are maintained as Class 10,000 clean rooms and are ISO 9000 certified.

The RCDF is also used to support ongoing ground-based research programs whose objectives are to investigate radiative transfer in Earth’s atmosphere in the presence of aerosols and clouds, to validate spacecraft data, and to develop advanced ground-based measurements of atmospheric radiation.

The role of the contractor includes the following:

· Maintain a Class 10,000 clean room.

· Maintain and operate RCDF calibration standards (integrating spheres, lamps, diffuser plates, and lasers) traceable to the National Institute of Standards and Technology.  Maintain records to meet ISO 9000 standards

·  Provide laboratory calibration support for remote sensing instruments designed for space, aircraft, and ground based missions.

· Maintain and upgrade optical, electro-mechanical test, and ground support equipment, including the software, used in testing ground and space spectroradiometers operating within ultraviolet, visible, and near infrared wavelengths.

· Develop and test new low cost ground based instruments (sky cameras, spectrometers, and radiometers) suitable for accurate sky radiance and/or irradiance measurements.

· Develop efficient and accurate algorithms for sky-viewing, ground-based instruments.

· Maintain and calibrate ground based observing systems in support of the validation of satellite data.

· Process, analyze, and archive all data taken in support of the above activities.

· Collaborate with the science community and prepare data for dissemination by means of workshops, conferences and publications. 

YEAR 4

On-Going Requirements

· Maintain 2 Class 10,000 clean rooms by regular monitoring of the temperature, pressure, and cleanliness and by correcting any breaches in the integrity of the environment.

· Calibrate approximately 6 instruments per year from among spectrometers, lasers, radiometers, and radiation sources that come from within Goddard or from outside.  Keep calibration records in accordance with ISO 9000 standards of record keeping.

Unique Year 4 Requirements

· Develop plans to bring the RCDF into compliance with section 508 of the Federal Rehabilitation Act of 1973.  Section 508 deals with electronic and information technology accessibility.  Since the RCDF includes clean rooms as well as laboratory equipment, those plans should include considerations of accessibility to the rooms and laboratory spaces by the handicapped, placements of equipment within the laboratories, and modifications to the test and research instruments for possible use by the handicapped.

· On clear days, measure ultraviolet sky irradiance from the rooftop laboratory using a ultraviolet spectrometer.  Improve the existing instrument algorithms so that measures of total ozone more closely agree with those taken by the solar backscatter ultraviolet spectrometer (SBUV).  Provide documentation (such as graphics, a draft scientific paper, data sets) that can be used in one publication describing the measurements taken and their implications for the behavior of total ozone in Earth’s atmosphere.

Deliverables: Quarterly reports, data records from the calibrations and the experimental research measurements, records from the clean room maintenance, a plan for bringing the RCDF into compliance with Section 508 of the Federal Rehabilitation Act, documentation, of the research efforts, that can be presented at scientific meetings and submitted to peer reviewed  journals. 

YEAR 5

On-Going Requirements – the same as for year 4.

Unique Year 5 Requirements

· For Brewer spectrometer measurements of atmospheric radiation, develop algorithms that will make it possible to determine altitude profiles of ozone, NO2, and aerosols. Currently, the Brewer spectrometer measurements are used to determine total ozone in various directions, but theoretically, Brewer radiation measurements can be used to determine altitude profiles of atmospheric constituents as well.  

· Develop a database of measurements with the Brewer spectrometer in order to test the algorithms developed.

· Provide documentation of the year’s research that describes the following: the algorithms developed; the database of measurements taken with applications to ozone, NO2 and aerosols; any modifications to the basic instrument that were required to produce the measurements.  The documentation should be suitable for presentation at scientific meetings and for submission to a peer reviewed journal.

Deliverables: : Quarterly reports; data records from the calibrations and the experimental research measurements; records from the clean room maintenance; documentation of the year’s research efforts that can be presented at scientific meetings or published in peer reviewed journals. 

