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The notable characteristics of the temperature measurement method by the three-wavelength
CO,-DIAL in the low troposphere
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Abstract:  We have studied comparatively the characteristics of some lidar techniques of atmospheric temperature
measurement in the lower atmosphere such as the high spectral resolution lidar, the rotational Raman lidar, the O:-
DIAL (differential absorption lidar) and three-wavelength CO:-DIAL. As a result, we can confirm that the three-
wavelength CO:-DIAL which can measure simultaneously the temperature and CO: concentration shows its excellent
advantages in situations where dense aerosols and rich water vapor present in the lower troposphere.
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Table 1. Characteristics of Temperature Lidars

through two iodine
filters with different

intensities through
two bandpass filters

HSRL Raman Lidar DIAL
Scattering Rayleigh Rotational Raman Mie and Rayleigh
Temperature Ratio of Rayleigh Ratio of rotational Differential lidar signals between
dependence scattering signals Raman scattering absorption and non-absorption

wavelengths of target molecules

temperature with different
central wavelength
Target molecular Air N,, O, o, co,

Challenges * Leakage of Mie scattering * Strict wavelength control
« Limited effective scattering signal
* Strict wavelength * Strong absorption
control * Water vapor
absorption
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