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ACRONYMS

AO-4
Announcement of Opportunity-4
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1.0 SCOPE

This Statement of Work (SOW) defines the effort required by the contractor for providing a dataset and supporting analysis for use by Langley Research Center (LaRC) to evaluate the feasibility of using a Modulated Fiber Laser Lidars (MFLL) for the remote sensing of Carbon Dioxide (CO2) in the Earth atmosphere from satellite altitudes.  The data and analyses provided under this effort will be used by LaRC to determine if a MFLL can be scaled in power and aperture to provide measurements of sufficient accuracy and precision to assist in understanding regional CO2 sources and sinks.

In addition, the data and analyses will support a decision by LaRC on submitting an proposal to the Earth Science System Pathfinder (ESSP) Announcement of Opportunity-4 (AO-4).  ESSP AO-4 that s expected to be released during government fiscal year 2005.  See http://earth.nasa.gov/essp/ for a description of the ESSP program.

The scope of this SOW is limited to the sale of data and the results of data analysis and is not a request for flight services.  

1.1 Background

The identification of regional sources and sinks of CO2 is a central issue for the Carbon Science community and a major impediment to reliable forecasts of future atmospheric concentrations of CO2 (see US Carbon Cycle Science Program, Integrated Global Carbon Observing Strategy (IGOS): Carbon Theme Report, International Geosphere-Biosphere Programme (IGBP), and US Climate Change Science Program (CCSP) below).  Measurements using MFLL technology may enable global, day/night measurements under both clear and broken cloud conditions that will enable the carbon science community to account for the growth rate and interannual variations of atmospheric CO2 concentrations and to localize in space and time important carbon sources and sinks.  
Under consideration by LaRC is an active remote sensing mission that would include a continuous-wave (CW) laser-based instrument, operating in the wavelength region of 1.57-μm, for column measurements of atmospheric CO2 from a satellite orbiting the Earth at 350 to 450 km down to the surface or cloud tops.  The instrument must have a small laser footprint and concentrated laser intensity sufficient that CO2 measurements can be made to the surface between clouds and to cloud tops in both day and night.

A CW laser instrument using fiber laser technology, modulation techniques, and producing several simultaneous laser wavelengths across the CO2 absorption line should provide a measure of total column absorption of CO2 at line center and a weighted column absorption in the lower troposphere on the side of the line.  Due to measurement biases from spatial, temporal, clear sky and diurnal effects that are on the order of several tenths of a part per million (ppm), the instrument must have a measurement accuracy for the CO2 mixing ratio of about 0.3%, or about 1 ppm.

To satisfy the goals of the ESSP Program, measurements and technologies proposed must be at a high technical readiness level (TRL), and support a mission concept appropriate for launch by 2011.  A successful proposal to ESSP must document and prove the readiness of the measurement concept and supporting technologies to meet ESSP Program goals with acceptable risk.  A common approach to providing this proof is to conduct an airborne field campaign to collect instrument performance data in a relevant environment and compare the collected data to modeled instrument performance, to in-situ data, and to calibrated measurement facilities such as those at the Department Of Energy Atmospheric Radiation Measurement (ARM) Climate Research Facility.  
2.0 Applicable Documents

The following documents are applicable to this Statement of Work to the extent specified herein.

2.1 Military and Non-Military Standards and Specifications

N/A

2.2 Other Documents

	DOCUMENT
	2004
	US Carbon Cycle Science Program, available at http://www.carboncyclescience.gov/

	DOCUMENT
	2004
	Integrated Global Carbon Observing Strategy (IGOS): Carbon Theme Report, International Geosphere-Biosphere Programme (IGBP)

	DOCUMENT
	2003
	US Climate Change Science Program (CCSP), available at http://www.climatescience.gov/

	DOCUMENT
	2004
	NASA Earth Science Roadmaps , available at http://earth.nasa.gov/roadmaps/


Document Availability

N/A

3.0 General Requirements

The contractor shall provide data sets from flight tests of a sensor suite to include a CO2 MFLL operating at 1.57-μm and a laser altimeter, along with CO2 in-situ sensors.  These data sets shall be provided from flights conducted over the SGP Central Facility operated by DOE and shall allow the characterization and verification of the contractor's instrument performance in retrieving the CO2 in the lower troposphere.  These data sets shall support the analysis of CO2 retrievals over regions of varying reflectivity and pressure and during both daytime and nighttime.

The contractor shall provide data collected from an instrument with sufficient technical maturity to be proposed to the ESSP Program.

The contractor shall compare the flight data to performance predicted by the contractor's instrument model.

The contractor shall provide estimates of the airborne MFLL instrument's scalability to space.

The contractor shall provide the resources (personnel, facilities, material, and services) to perform and accomplish the tasks stated within this SOW and contract.

3.1 Airborne Demonstration Data

3.1.1 Task Description

The contractor shall provide data supporting the assessment of the contractor’s Modulated Fiber Laser Lidar technology to make measurements of CO2 in the Lower Troposphere.  

3.1.2 Deliverable Product

The contractor shall provide 

(1) Summary description of sensors manifested during the field campaign.

(2) Electronic copy of all data collected during the flight campaign.

(3) Hardcopy of the data analysis; with emphasis on validation of the performance model for the Lidar and its scalability to space.

The contractor shall provide all data in the contractor’s format. (CDRLs A001, A002, A003)

3.1.3 Schedule

The contractor shall provide all deliverable not later than seven (7) days after the award of contract.  (CDRLs A001, A002, A003)

