A high accuracy analyzer for airborne measurements of
greenhouse gases (CO, and CH,)

Huilin Chen (hchen@bgc-jena.mpg.de), Christoph Gerbig, Jan Winderlich, Annette Hoefer
Max Planck Institute for Biogeochemistry, Jena Germany

1. Introduction ‘

Measurements on board aircraft complement those made on towers and satellites, and are essential for observations in the
free troposphere and lower stratosphere covering regional to continental scales. In-flight calibrations and careful air drying
techniques were employed in all previous in situ airborne measurements of CO, and CH, within the troposphere in order to
guarantee their accuracy, which demands considerable maintenance in the field. We present a high accuracy analyzer using
the CRDS technique for continuous measurements of CO,, CH, and H,0 with minimum maintenance in the field during the
Balango Atmosférico Regional de Carbono na Amazonia (BARCA) phase B campaign in Brazil in May 2009. Unlike any
previously deployed instrument for high accuracy airborne measurements of tropospheric CO,, this analyzer (Picarro Inc., CA,
USA, model G1301-m) was flown without a drying system and without any in-flight calibration gases.
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| 3. Calibration of the CRDS analyzer using synthetic air |

|4. Comparison during BARCA

Calibration of the CRDS analyzer with synthetic air CO,
standards requires corrections for pressure-broadening effect
due to variations of the main components N,, O, and Ar and
for isotopic effect due to differing isotopic signatures in
synthetic vs. ambient air.
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Fig. 3 Scanned pectral profile of 12C160,
(courtesy of E. Crosson)
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