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Observations of vertical and horizontal distribution of CO, by the direct detection
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ABSTRACT

In comparison with the ground-based monitoring network, CO, measurements for vertical profiles in the
troposphere have been limited to campaign-style aircraft and commercial airline observations with the
limited spatial and temporal coverage. We have developed a direct detection 1.6 um differential absorption
lidar (DIAL) technique to perform range-resolved measurements of vertical and horizontal CO,
concentration profiles in the atmosphere. Our 1.6 um DIAL system consists of the Optical Parametric
Generator (OPG) transmitter that excited by the LD pumped Nd:YAG laser with high repetition rate (500
Hz) and the receiving optics that included the near-infrared photomultiplier tube with high quantum
efficiency operating at the photon counting mode, the telescope with 60cm aperture and the automatic
scanning mirror system with a 25 cm aperture telescope. We report the new 1.6 um DIAL system that can
measure simultaneously the temperature profiles with the CO, concentration profiles in the atmosphere
because of improvement of the CO, density and mixing ratio measurement accuracy.
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Fig.1 Schematic diagram of the 1.6 pm COz
DIAL system.
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Fig.2 The 1.6 um CO, DIAL container.
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Fig.3 Schematic diagram of the scanning 1.6 um CO,
DIAL system installed in the container.

Table 1. Specifications of the three-wavelength 1.6 pm
CO, DIAL system.

Laser Energy 6.5 mJ/pulse

Laser Wavelength Aon = 1572.992 nm
Ao = 1573.137 nm
A = 1573.007 nm

On : 250 Hz
Off, T: 125 Hz

Pulse Repetition Rate

Vertical : 60 cm
Scan : 25 cm

Telescope Aperture

PMT Quantum Efficiency Vertical : 8.0 %

Scan:20%
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Fig.4 An example of CO, distribution measured by
scanning DIAL.
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Fig.5 An example of a vertical CO, mixing ratio
profile.
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