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A lidar for measuring atmospheric temperature and pressure
using near-infrared absorption lines of O,
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Abstract: A new lidar technique for measuring atmospheric O, density, temperature and pressure by using two O,
absorption lines in the 1.2um O, absorption band is proposed. One absorption line is insensitive to atmospheric
temperature, but the other is sensitive to atmospheric temperature. Moreover, it is shown that accuracies for
atmospheric O, density, temperature and pressure measurements can improve significantly by applying the

interactive method to this lidar technique.
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Fig.1 Transmission of O, in 760nm absorption band
(HITRAN).
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Fig.2 Transmission of O, and H,O in 1270nm
absorption band (HITRAN).
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Fig.3 Calculated result of change rate of absorption
cross section for AT=1K in 1270nm absorption band.
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Fig.4 Spectra of O, absorption line.
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Fig.5 Relation between absorption spectra of O, and
laser lines. A, : density, A, : temperature, A, : pressure
and A : off-line.

Table 1
Wavelength

Characteristics of wavelength

Characteristic

AN Insensitive to temperature and

sensitive to pressure

AT Insensitive to pressure and

sensitive to temperature

Ap Sensitive to temperature and
pressure

A off Insensitive to temperature and
pressure
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Fig.6  Algorithm of the Iterative method.
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Fig.7 Error profiles for the O, density measurement
in 1270nm absorption band.
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Fig.8 Error profiles for the atmospheric temperature
measurement in 1270nm absorption band.
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Fig.9 Error profiles for the atmospheric pressure
measurement in 1270nm absorption band
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