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Abstract:  Some lidar techniques, such as high spectral resolution lidar (HSRL), rotational Raman (RR) lidar and
differential absorption lidar (DIAL) have been developed for temperature profile measurements in the lower
atmosphere. However, when the Mie scattering signal becomes dominant under the occurrences of an aerosol layer or
thin cloud in the atmosphere, it is impossible to achieve a high measurement accuracy using the HSRL and the RR lidar.
The RR lidar requires a high power laser due to its small rotational Raman scattering cross section, however it is very
difficult to improve the low signal to noise ratio for especially daytime observations. On the other hand, DIAL
techniques are not influenced significantly by the occurrences of aerosol layers or thin clouds in the lower atmosphere.
H20 and CO2, which have the wider absorption spectral widths than O2, are outstanding candidates for DIAL

temperature measurements.
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Figure 1 Rotational Raman spectra of atmospheric
nitrogen and oxygen, and elastic (Mie and Rayleigh)
scattering spectrum for an excitation wavelength of
532.4 nm. Transmission curves of the interference filters
are shown for comparison.
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Figure 2 The two solid lines are the leakage intensity
of Mie scattering for the intensity of the rotating Raman
spectrum transmitted through each bandpass filter. The
dash line is the temperature measurement error for a
scattering ratio of 1.0.
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Figure 3 Calculated absorption spectrum of O:
(766.698 nm), H20 (1307.165 nm) and CO2 (1572.992
nm) derived from the HITRAN database.
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