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Abstract: Our group has been developing the differential absorption lidar (DIAL) for the observation of water vapor
vertical distribution. We develop the algorithm to stabilize two wavelengths of 829.054 nm (on water vapor absorption)
and 829.124 nm (off water vapor absorption) of laser diodes. In addition, we test the algorithm of the empirical mode
decomposition (EMD) for the noise reduction of signal ratio between off-beam and on-beam Pofi/ Pon.
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Fig. 1 The controlled wavelength [nm] of on-beam (left) and off-beam (right) laser diodes from 8th to 9th July 2024.
The horizontal axis is the lapse time from the start of measurement [hour]. The target wavelengths A are 829.054 nm
(on-beam) and 829.124 nm (off-beam) and the green bars show the ranges of A + 0.1 pm.
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Fig. 2 The results of denoised signal ratio between off-beam and on-beam Porf/Pon using empirical mode decomposition
(EMD). The observed Pott/Pon (a), three IMFs (b, c, and d), residue of EMD (e), and denoised Poft/Pon (f). The red

circles of (a) show the extreme values. Green dashed lines at 2.05 and 4.75 km show the altitudes of the lower and
upper limits where extreme values exist.
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