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Abstract: The calibration of water vapor mixing ratio is an important issue for Raman lidar. A dual
wavelength lidar was developed and tested for the self-calibration of water vapor mixing ratio based on
the two YAG laser, which emitted laser pulses at the wavelengths of 532.1 nm and 659.7 nm. From the
analysis of the lidar measurements, it indicates that the capability of lidar satisfies with the requirements
of water vapor mixing ratio self-calibration completely. In the altitude range, in which the measured aerosol
liar scattering ratio was about 1.01, the calibration constant of nitrogen mixing ratio was determined to be
0.545+0.031 from the lidar measurements, and the relative uncertainty was about 5.7%. The determination of
the nitrogen mixing ratio calibration constant was the key step in the water vapor mixing ratio self-
calibration, which lays a foundation for the self-calibration could and the water vapor mixing ratio.
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Fig.1 Schematic diagram of 532 nm/660 nm dual-wavelength lidar
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Tab.1 Main technical parameters of dual-

wavelength lidar at 532 nm/660 nm

Unit name Parameter
Transmitter
Laser type Nd:YAG
Wavelength/nm 532 660
Pulse energy/mlJ 54 0.005
Pulse repetition rate/Hz 20 1 000
Divergence/mrad 0.3 1.5
Receiver
Telescope Cassegrain
Diameter/mm 400
FOV/mrad 2
Filter Interference filter
Center /\;vnzir:/lelength 5391 607 4 660
FWHM/nm 0.3 0.3 10
Data acquisition
Detectors PMT

Transient recorder TR160-20
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Fig.2 Distance-squared echo signal profile at night measured by

dual-wavelength lidar
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Fig.3 Vertical distribution of atmospheric aerosol scattering ratio
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