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Rotational Raman lidar for detecting temperature profiles in boundary layer

LIU Yuli
( Department of Navigation and Guidance Confrontation, The Electronic Combat Institute, National University of Defense Technol-

ogy, Hefei 230037, China)

Abstract: In order to develop a lidar to measure temperature profiles in the planetary boundary layer, the vertical
distribution of atmospheric temperature was retrieved based on the ratio of the rotational Raman spectrum intensity of nitrogen and
oxygen. After theoretical analysis and experimental research of rotational Raman lidar system, the atmospheric temperature data
in the boundary layer were obtained. The results show that, the atmospheric temperature measured by the lidar is in good
agreement with atmospheric model in the range of Okm to 2. Skm. The statistical error caused by random fluctuation of signal at
2.5km reaches 1K under the conditions of laser energy of 100mJ, measurement time of about 17min and vertical resolution of
7.5m. The atmospheric temperature below 2. Skm within the boundary layer can be measured with high accuracy. The increase of
laser pulse energy or the select of the telescope with large caliber would improve the height of the measurement further. The study
provides the favorable guidance for development of rotational Raman lidar systems for detecting atmosphere temperature in
boundary layer.
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Fig. 1 Structure of rotational Raman lidar system
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Table 1 ~ Basic parameters of rotational Raman lidar
system parameter value
Nd:YAG wavelength 532nm
pulse energy 100mJ
pulse repetition frequency 10Hz
receiver diameter 200mm
field of view 200 prad
gratings diffraction order 5
grating constant 600g/mm
lens focal length 200mm
input fiber core diameter 0.6mm
output fiber core diameter 1.3mm
PMT Hamamatsu/R7400U-03
amplifier Phillips 6954
transient recorder Licel
vertical resolution 7.5m
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Fig.2 Transmissivity curves of N, by rotation Raman spectrum and double

grating monochromator at different temperatures
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Fig.3 The variation of the simulated temperature error with height
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Fig.5 Temperature profile of the rotational raman lidar
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Fig. 6  Temperature error
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