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Development of a compact LD LIDAR for measurements of atmospheric water vapor
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Abstract: We are developing a pulsed differential absorption lidar, DIAL, for measurement of the atmospheric water vapor. An
absorption line of water vapor at around 825 nm was used as a suitable wavelength for a short range DIAL measurement of the
atmospheric water vapor.
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Table. 1 Differential absorption HyO LIDAR parameters of the emitter and the receiver.

Element Parameter Nominal values
Emitter lasers On wavelength 825.4992 nm
Off wavelength 825.151 nm
LD laser power <100 mW ( not amplified)
Spectral width <10 MHz
Pulsed width 100 ns
Beam divergence <0.4 mrad
Repetition rate 20kHz
Receiver Telescope Diameter 200 mm
Focal length 1950 mm
F.O. V. >(0.5 mrad

Filter Band pass filter 1 nm FWHM
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Fig. 2 Experimental results of logarithmic echo signals of
1) L. S. Rothman, D. Jacquemart, A. Barbe, D. Chris on and off wavelength and the linear ratio of the
Benner, M. Birk, L. R. Brown et al. The HITRAN 2008 ~ on-wavalength echo to the off-wavelength echo as a
molecular spectroscopic database,” J. Quant. Spectrosc. function of the range from down to up in the graph.
Radiat. Transfer, Vol.110, pp. 533-572, 2009.

Horizontal water vapor by a pulsed DIAL
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Fig. 3 The upper graph shows a preliminary example of horizontally measured density of the atmospheric water vapor
from 23:15 to 4:30 JST on July 13-14, 2018 and the lower graph shows the recorded data of the atmospheric
humidity, CO,, temperature and pressure measured by an in situ sensor fixed at the LIDAR facility.



