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Temperature Measurement with Rayleigh Scattering Lidar in the Mid and
Upper Stratosphere
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The Chinese Academy of SciencesE-~Hefei 230031£0
Abstract A Rayleigh scattering lidar is presented for temperature observation in the mid and upper stratosphereE-both principle
and process of data analysis are described. Temperature profiles obtained by lidar show the coincident distribution with the NOAA/
NMC and MSISE-90 model over the altitudes of 30 to 40 km. GenerallyE-temperature biases between lidar and NOAA/NMC or
MSISE-90 model are less than 3 K from 30 km to 40 km altitudeE-not larger than 6 K at the lower altitudes probably due to the

influences of aerosol.
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Fig.1 Schematic diagram of L625 Rayleigh scattering lidar
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Table 1 Characteristics of L625 Rayleigh scattering lidar

Transmitter Filter FWHM 1 nm
Laser Nd:YAG Transmission 50% £-40%
Wavelength 532 nm£355 nn| PMT EMI9817BE-EMI 9214QB
Pulse energy 70 mJE-60 m]| Cooler EMI FACT58 ™ - 20°£0
Repetition rate 10 H7 Data acquisition

Pulse width 18 n§ Photon-counter EG&G T914p
Receiver Max. count rate 150 MHz
Telescope ¢ 62.5 cmE€assegrain Range resolution 150 m
Field of view 2 mrad Channel 1000
Chopper 400 H7 Computer Pentium 586
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Fig.2 Range-square corrected signals of lidar at 355 nm
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Fig.3 Variation of temperature profiles with the changes

of reference temperature
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Profiles of temperaturé” a£€@ind temperature bia€£™ bH" £ NMCEO " lidar£ECmade by lidar and

MSISE-90 model
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