ATTACHMENT A


DRAFT

LABORATORY FOR ATMOSPHERES SCIENTIFIC AND TECHNICAL SUPPORT SERVICES
STATEMENT OF WORK

ATTACHMENT A

Statement of Work
For
LABORATORY FOR ATMOSPHERES 
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The Contractor shall support research and development efforts of the Laboratory for Atmospheres (Code 613) – as conducted by scientists in Codes 613.0 (Sounder Research Team), 613.1 (Mesoscale Atmospheric Processes Branch), 613.2 (Climate and Radiation Branch), and 613.3 (Atmospheric Chemistry and Dynamics Branch). In addition, the Contractor will also support scientists in Codes 614.1 (Cryospheric Science Branch), 614.3 (Hydrological Sciences Branch), 614.4 (Biospheric Science Branch), and 614.5 (Biospheric Information Systems Branch), and 610.3 (Solfware Integration and Visualization Office), who are doing research related to the work supported by Laboratory for Atmospheres scientists.

The required services are broken up into nine separate areas described below.
1. Support the development, laboratory testing, evaluations, and operation of two classes of instruments.  The first class is designed for use during campaigns to measure the following: solar radiation and the propagation of radiation within Earth’s atmosphere and oceans; Earth’s atmospheric chemical species and atmospheric parameters; the cloud, ice, and aerosol components of Earth’s atmosphere; and Earth’s surface, cryosphere, and hydrosphere.  These instruments shall operate from spacecraft, aircraft, balloons, and ground-based platforms and may include early proof-of-concept development studies for future satellite-based instruments. The second class of instruments shall be used in laboratory experiments to corroborate campaign data, or to provide data supplementary to the campaign measurements. 

2. Support the analysis of Earth system and solar data obtained from instruments on spacecraft, aircraft, balloons, and ground-based platforms.
3. Support research specifically oriented toward analysis of satellite atmospheric sounding and wind observations.

4. Support research oriented toward uncoupled land surface modeling and data assimilation and coupled land-atmosphere modeling.

5. Support the development, testing, operation, improvement, and documentation of computer models that describe any or all of the following Earth system and solar features: solar spectral and total radiation, and the propagation of radiation throughout the Earth system; the energetics and dynamics of Earth’s climate including local-to-global scale processes involving interaction between the atmosphere, the hydrosphere and the cryosphere; the enegetics and dynamics of atmospheric constituents, including aerosols and clouds; the energetics and dynamics of the tropical water and energy cycles, and large-scale phenomena such as El Niño and the global carbon cycle; the chemistry, energetics, and dynamics of Earth’s atmosphere from Earth’s surface through the upper atmosphere.
6. Provide computer operations and maintenance support, technical support, and IT security for mission operations, field campaigns, and ongoing studies associated with the research and development efforts of the Laboratory, EOS Project Scientists, ESPD, and associated scientists.
7. Document and catalog all computer codes used in support of this contract.  Support the documentation of research results and the subsequent activities associated with the presentation of results at scientific meetings and with publishing in refereed journal articles.

8. Provide administrative support, including assisting with the development of budgets and travel requirements; tracking of research proposals and purchase requests; accommodating visitors; planning, organizing, providing logistical support to talks, meetings, and conferences; and maintaining property and chemical inventories. 
9. Support the flow, accuracy, and currency of communications with the science community and the public. Develop outreach materials and engage in outreach activities to educate scientists, educators, and the general public about the programs and research performed by the GSFC scientists supported via this contract. Develop websites (compliant with section 508 of the Federal Rehabilitation Act of 1973) and visualization aids for communicating to researchers and the public scientific data, education, and outreach information, and general information about the work of the Laboratory, the ESPD, and associated scientists. 
Below are listed detailed descriptions of the nine general support areas identified above.

1.0   Instrument Development and Operation
1.1 Develop, calibrate, test, operate, maintain, modify and repair two general classes of instruments: those to be used in current or future spacecraft, aircraft, balloon, or ground-based missions; and those to be used as laboratory instruments for corroborating results of the mission instruments or for providing additional information about how the mission instruments should operate. 

1.2 Assist in testing and evaluating instrument performance. For airborne and field campaigns, prepare instruments for shipping to field measurement sites or to operational centers and assist in instrument set up and operations at field sites and on aircraft. 

1.3 Operate, maintain, modify, and repair stationary laboratory lidars, ground-based mobile lidars, and potential airborne lidars.  Maintain the diesel powered generator used to power the lidars in overseas operation.

1.4 For flight campaigns, in addition to the requirements in paragraphs 1 through 3 above, provide workstation set-up and maintenance, flight planning, and meteorological forecasting.

1.5 Support the design and construction of new instruments for use in atmospheric and solar radiation measurements. Develop calibration techniques suitable for advanced hyperspectral imaging systems proposed for ground-based and space-based remote sensing of atmospheric radiation.
1.6 Support Doppler and backscatter lidar instrument development in order to make possible observations of clouds and aerosols, studies of the boundary layer, and the determination of wind velocities.  

1.7 Provide technical support for the Radiometric Calibration and Development Facility (RCDF) in Code 613.3.  Maintain the RCDF as a 10,000 Class clean room that meets ISO 9000 standards; maintain and operate calibration standards traceable to the National Institute of Standards and Technology including, but not limited to, irradiance lamps and integrating spheres; provide calibration services for remote sensing instruments designed for spacecraft missions, aircraft missions, and other missions; maintain and upgrade optical and electro-mechanical hardware, ground support equipment, and software used during testing of advanced remote sensing systems and during campaigns to validate satellite data.

1.8 Conduct regular ground-based observations of zenith sky radiances using RCDF standard and developmental spectro-radiometers.

2.0 Analysis of Instrumental Measurements and Derived Data Sets

2.1 Provide programming, analysis, and archiving of measurements taken from instruments onboard orbital spacecraft, onboard aircraft and research vessels, and onboard balloons and ground-based platforms.
2.2 Support the analysis of data obtained during the following types of studies: studies of the tropical water and energy cycles driven by direct and reflected solar radiation;  studies of tropical rain systems and the structure of convective systems; climatological studies of transport of minor species; studies of large scale tropical phenomena such as the tropical biennial oscillation, Madden-Julian oscillation, and El Niño; studies of special atmospheric features such as clouds, aerosols, hurricanes, and the atmospheric boundary layer with land and sea; and studies of the dynamics, transport, radiation, and chemistry of Earth’s atmosphere from Earth’s surface through the upper atmosphere. 

2.3 Acquire, analyze, and archive meteorological data sets in support of meteorological investigations.

2.4 On a monthly basis, acquire, analyze, and archive merged data on global precipitation measured from low-orbit microwave sensors, geosynchronous infrared detectors, and surface rain gauges.

2.5 Evaluate data products from spacecraft by comparing such products with co-located data collected from instruments onboard spacecraft, aircraft, balloons, research vessels, and ground-based platforms.  Also compare the products to results from model calculations. 

2.6 Process data taken by such Laboratory instruments as the RCDF standard and developmental spectro-radiometers, the Boundary Layer Lidar, the Micro Pulse Lidar, and the Compact Multispectral Infrared and Visible Spectral Imaging Radiometer.

2.7 Use a statistical trend model to evaluate important terms in long-term ozone measurement records and to evaluate satellite/ground measurement intercomparisons.  Use mapping techniques to improve intercomparisons among measurements made by different instruments  

2.8 Support the analysis of interdisciplinary studies using data obtained from satellite-based sensors such as AIRS, AVHRR, CALIPSO, CERES, MISR, MODIS, and other sensors, such as automatic weather stations and the Dobson/Brewer network.

2.9 Assist in the retrieval of water vapor, ice cloud, snowfall parameters from the millimeter-wave and submillimeter-wave measurements.

2.10 Provide programming and analysis support to Project Scientists for EOS satellites, which are collecting data on the Earth’s atmosphere, oceans, sea ice, land ice, and vegetation.

2.11 Help ESD scientists enhance the use of GSFC’s global change data. Support multiple Applied Sciences Program projects utilizing atmospheric data, for example:  maintaining  and running S/W to produce and distribute global products based on the use of TRMM data under the Global Floods and SERVIR Africa projects; developing an automated validation and database capability for forecasts of Ground Induced Currents (GIC’s) caused by ionospheric phenomenon; and supporting the use of NASA research products in the applicable to the Advanced Weather Interactive Processing System (AWIPS).  

3.0 Analysis of Spaceborne Atmospheric Sounding and Wind Observations
3.1.
Support research being conducted for the AIRS Science Team.  Study characteristics of current operational versions of the AIRS Science Team retrieval algorithm and support research toward improved future versions of the algorithm.

3.2.
Support research aimed toward improving 7-day forecast skill and prediction of severe weather events by assimilation of Quality Controlled AIRS Soundings and/or derived AIRS clear column radiances.

3.3.
Support climate research using multi-decadal data sets derived from TOVS and AIRS observations.

3.4.
Support research oriented toward the optimal use of interferometric sounders such as CrIS and IASI, as well as studies related to an advanced high spectral resolution Geostationary IR sounder.

3.5.
Support weather and climate studies involving use of current and future satellite wind observations.

3.6.
Support research aimed at demonstrating the value of implementation of sensor web concepts for meteorological applications.
4.0
Land Surface Modelling and Data Assimilation 
4.1.
Support research on the development and testing of regional and global uncoupled Land Data Assimilation Systems (LDAS).


4.2.
Support the investigations, development, verification, and validation of new land data assimilation capabilities within the Land Information System (LIS) that may include, but not be limited to, assimilation of new satellite and other non-conventional sources of observations of surface moisture, skin temperature, snow cover, and surface and near surface atmospheric information to improve the overall characterization of the land surface and to better understand and predict global and regional water and energy cycle.

4.3.
Support projects related to land-atmosphere interactions and advanced techniques for coupled weather forecasting such as the further development and application of the coupled LIS-WRF land-atmosphere mesoscale model.

5.0
Computer Modeling and Analysis
5.1. Support the development of algorithms that use atmospheric radiation detected from spacecraft, aircraft, research vessel, and ground based platforms, to calculate trace species, aerosol and cloud properties. 
5.2. Develop and apply remote sensing algorithms for measurements taken by passive microwave, radar, geosynchronous infrared, and lightning sensors so that the measurements can be used to determine precipitation, water vapor, and latent heating profiles.
5.3. Develop new computer tools - photochemical models, coupled convection-chemical models, remote sensing models - for use in atmospheric studies using data from spacecraft missions; data from field campaigns; and data from aircraft missions. 

5.4. Support the development of cirrus system models and apply them to the validation of cloud process parameterization in cloud resolving models.  Support model studies of cirrus cloud systems using observations from spacecraft, aircraft, balloons, and ground based platforms.

5.5. Improve the Goddard Cumulus Ensemble Model, and other models, so that they more accurately describe physical processes such as coupling of land and sea surfaces to the atmosphere, and cloud microphysical processes. 

5.6. Support the development of efficient algorithms for describing anthropogenic and natural changes in Earth’s atmosphere from the troposphere through the mesosphere using an existing two-dimensional (2D) chemistry and transport model in a UNIX-based environment.
5.7. Support the development of efficient algorithms for describing constituent transport, photochemistry, radiation, and dynamics of the stratosphere-troposphere system using an existing three-dimensional (3D) computer model in a UNIX-based environment.  Use the 3D model simulations to analyze atmospheric observations from various platforms and to produce nearly real time simulations in support of field campaigns.

5.8. Develop and document improvements to the 2D and 3D computer models including, but not limited to, increasing the model resolution, updating reaction rate changes as necessary, and enhancing the model capabilities.  Test the computer models against measurements from various platforms, to assess the models' capabilities in simulating the behavior of atmospheric trace constituents.

5.9. Provide carbon system modeling support to help GSFC scientists estimate North American carbon fluxes. Use ground and satellite-based to initialize and calibrate a biogeochemical model that predicts carbon fluxes. Use model outputs as boundary conditions for atmospheric transport models, and perform studies to assess model accuracy and uncertainty.

5.10. Support the development, testing and improvement of models that describes the dynamics of the Earth’s climate and energy cycles – for example, modeling the North Atlantic Oscillation (NAO) to understand the relationship between the NAO and the precipitation and surface temperature of the sea ice and glaciers. Help optimize the use of ice and snow products in regional and global climate change models.

6.0   
System Administration, Computer Operations, and Mission Support
6.1. For equipment used to support field campaigns, provide all necessary system administration, maintenance, and IT security services for the networks, workstations, servers, desktop and laptop computers, and data storage systems belonging to the Laboratory and associated scientists. These services include, but are not limited to, routine maintenance, installation of software upgrades and security patches, fixing computer vulnerabilities and compromises, assisting in the development of an IT security plan, and documenting all procedures followed in providing support services. 

6.2. Develop, maintain, and document software necessary to manage Laboratory data sets, such as the following: data sets generated by the various observations campaigns and laboratory experiments; results from the research models used in the Branches; and archived data sets used in support of the research. Provide communications software to move data sets between computers.  Develop section 508 compliant websites for the easy dissemination of data sets between Branch researchers and their collaborators, or for use by the science community.

6.3. Develop, maintain, and document software necessary for the EOS Project Scientists to monitor the capabilities of the Earth Observing System Data and Information System (EOSDIS) to process and distribute data.

6.4. Develop, maintain and document new or enhanced software tools for the following purposes: to acquire and display  stratospheric and upper tropospheric data sets derived from measurements taken from spacecraft, aircraft, balloons, and ground based platforms; and to analyze computer model generated output and atmospheric observations when investigating physical and chemical atmospheric processes. 

6.5. Archive, document, and maintain in a user readable form of all data sets used for these research, development, and applications activities, whether these data originate from NASA instrument measurements, model calculations, or from external collaborators. 

6.6. Provide avenues, for users outside of GSFC and for scientific collaborators of Branch members, to access programs and data located on GSFC workstations and data storage systems. 

6.7. Provide programming, software upgrades, documentation, and design control of computer programs used to determine optimal aircraft flight paths for aircraft field campaigns associated with the research efforts supported by this contract. 

6.8. Provide investigator coordination, mission document preparation, database design and maintenance, and meeting support for investigators associated with field campaigns and satellite missions related to research efforts supported by this contract. 
6.9. Provide technical assistance to the EOS Project Scientists and investigators in determining requirements for ground support of flight operations, and in implementing that support.

6.10. Support the development of the Global Precipitation Measurement mission from mission formulation, through ground validation, and into data applications. Similarly support other planned or potential missions involving GSFC instruments, for example NPP, and GEO-CAPE. 
7.0  Documentation and Presentations

7.1.
Document, catalog, and maintain libraries of the following items associated with this contract: descriptions of software developed, enhanced, or implemented; descriptions of hardware developed, modified, or operated, as well as operating manuals; manuals that describe safety procedures to be followed in the laboratories when operating equipment, when using and storing hazardous materials, and when responding to emergencies in the laboratories.
7.2 Draft reports on work performed, assist in the preparation of presentations and assist in drafting of articles for publication in refereed journals, assist in the presentation of research results at scientific meetings, and assist in critiquing the research of others working in related fields.
8.0
Administrative Support
8.1. Develop, maintain, and track database systems for all phases of administration including, but not limited to, property and chemical inventories, travel budgets, proposal charges, purchase orders, credit card purchases, property passes, proposal submissions, and reimbursable expenditures.

8.2. Assist in the preparation of the fiscal year budgets for review, gather information from funding sources, alert principal investigators to status of contracts and proposals, draft purchase requests, prepare shipping documents and arrange for pick-ups.

8.3. Prepare charts and viewgraphs for administrative reviews, provide administrative reports in accordance with contract requirements, and assist in the preparation of the fiscal year Branch budgets and their submittal to the Laboratory.
8.4. Review with the Laboratory and ESPD leadership all administrative requirements for the fiscal year (including, but not limited to, personnel requirements, hardware and software purchases, and maintenance agreements). 

8.5.
Coordinate and provide logistics support for visitors from outside Goddard Space Flight Center.
8.6
Assist in planning, organizing, providing logistical support to talks, meetings, and conferences, including ESPD workshops and conferences.  Provide logistical support, including: web sites, production of invitational orders for attendees, travel accommodations, meeting space set-up, break-out rooms, audio-visual and IT equipment, climate and lighting tools, copiers, faxes, phones, registration other on-site administrative assistance.  Provide minutes and action item lists distribution and tracking.  Make rapid travel and procurement related obligations to support workshop/project activities such as air transportation, hotel rooms, registration fees, supplies, and conference expenses. Arrange travel for non-NASA participants to include flight reservations, lodging, rental car, and other needs.
9.0
Education and Public Outreach Support

9.1 Assist with Education and Public Outreach (E/PO) activities related to the programs and research supported under this contract. Develop, enhance, and improve E/PO programs, materials, methods, and contacts.  
9.2 Transcribe verbal or written information into a cogent form for the general public, educators, and special interest researchers.  
9.3 Perform outreach to convey research information in a form that is understandable to the general public, educators, and scientists.
9.4 Develop, maintain, and enhance Section 508 complaint websites to communicate and inform the general public and the scientific community about the activities of the ESD, its Branches, and the EOS program. 

9.5 Support intern and mentoring programs to help GSFC grow the next generation of Earth Scientists.

9.6 Help maintain and expand working relationships between GSFC scientists with governmental (e.g., NOAA, the National Park Service, US Fish and Wildlife Service), and non-governmental organizations, for purposes of sharing content and enhancing applications involving ARTSS data. Collaborate with these groups on development E/PO materials and programs using GSFC data and/or science content.  

LIST OF ACRONYMS

AERONET

Aerosol Robotic Network
EOS


Earth Observing System

EOSDIS

Earth Observing System Data and Information 

System

GTE                     
Global Tropospheric Experiment

GEOS/GMAO
Goddard Earth Observing System/Global Modeling Assimilation Office

MODIS                
Moderate Resolution Imaging Spectroradiometer 

MPLNET              
Micro Pulse Lidar Network
NCEP/NCAR
National Center for Environmental Prediction/National Center for Atmospheric Research

NCEP/CPC
National Center for Environmental Prediction/Climate Prediction Center

NCEP/MRF
National Center for Environmental Prediction/Medium Range Forecast

POAM


Polar Ozone and Aerosol Measurement

RCDF


Radiometric Calibration and Development 

Facility

RTOP


Research and Technical Operations Plan

SAGE


Stratospheric Aerosol and Gas Experiment

SHADOZ

Southern Hemisphere Additional Ozonosondes

SOLVE

SAGE III Ozone Loss and Validation Experiment

TIMED  
Thermosphere Ionosphere Mesosphere Energy and Dynamics

TOMS


Total Ozone Mapping Spectrometer

TRMM                 
Tropical Rainfall Measuring Mission
UARP                   
Upper Atmosphere Research Program  

UARS


Upper Atmosphere Research Satellite
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