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ABSTRACT VALIDATION OF EXPANDED-RANGE INSTRUMENT AT NOAA TOWER SITE DEPLOYMENT TO PARIS

In 2015 Harris Corporation and Atmospheric and Environmental Research (AER) developed a system for directly monitoring ~ Initial testing of 5 km system was conducted at NOAA's Boulder Atmospheric Observatory (BAO) in September 2015. This 300-meter Initial discussions with LSCE for expanding the GreenLITE™ system to 5 km chords and deploying in Paris began in February 2015. Our
the spatial distrbution of CO, over large urban areas. The system uses a pair of Laser Absorption Spectroscopy (LAS) tower, located about 22 km east of Boulder, Colorado, is equipped with meteorological instrumentation at 7 heights. Harris personnel subcontractor, Enviroearth, did an amazing job of obtaining permissions for operation in Paris, establishing collaborations with LATMOS,
transceivers, based on the Harris Intensity Modulated Continuous Wave (IM-CW) approach, coupled with a series of temporarily installed the new 127-mm retroreflectors on the tower, at heights of about 50, 75, 100, 150, and 200 meters. Two lidar Montparnasse ICADE, Paris Habitat, Elogie and CESE, making arrangements to install the equipment, installing 15 reflectors, and getting
retroreflectors in order to measure the atmospheric density of CO, over a large number of intersecting lines, or chords. transceivers were set up at a site ~2 km WNW of BAO, and then at a site ~5 km WNW of BAO. the initial transceiver setup completed in a very short time.

Combining the LAS measurements with local temperature, pressure, and relative humidity, the CO, densities can be used
1o estimate the 2D spatial distribution within the area of coverage. The Harris IM-CW approach has been under evaluation
from an airborne platform since 2004 and has demonstrated high accuracy and precision measurements of CO, in the
1.57 miron absorption band. (Dobler et al., 2013)

Starting in October 2013, Harris and AER developed a system known as the Greenhouse gas Laser Imaging Tomography
Experiment (GreenLITE™) under a cooperative agreement with the Department of Energy's National Energy Technology
Laboratory (NETL). GreenLITE™ was initially developed to monitor Ground Carbon Storage (GCS) sites, as part of a suite
of measurements needed to verify 99% containment of these storage facilites. The GreenLITE™ system was evaluated
over a range of conditions at multiple locations over the past years (2014-2015), with results directly compared to
independent n situ systems. This evaluation has shown the GreenLITE™ system is capable of identifying and spatially
locating sources within the field of regard (~1 km? for initial system), and the results very
strong correlation with the independent measurements.

The Harris and AER team performed exceptionally in order to design and build the 5 km system in ~6 months and deploy to Boulder in
August/Sept. The hardware required for mounting the system, compatible with each location, was then designed and shipped to Paris
along with the instrument hardware during October for iitialinstallation.

Harris completed the installation in the first week of November and the system saw first light on November 9% and has been running
continuously 24 hours per day, 7 days a week since then, while displaying the data and 2D maps live on a web-based interface.

Since data at each site was taken by two co-located instruments, there was no 2-dimensional grid of
chord intersection points generated. Rather, the purpose of the experiment was to validate the
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The GreenLITE™ system has now been expanded to work at a range of 5 km and to cover areas up to 25 k. The instrument's operation at ranges up to 5 km. Among the specific objectives were: I
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