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Development of a DIAL for Measurement of Water Vapor in the lower troposphere

Michihiro UCHIUMI, Masaki ISHIDA and Eima YABUUCHI
150 Higashi-Hagio machi, Omuta, Fukuoka 836-8585

Abstract: The density of water vapor is required to be measured to predict a localized downpour. Recently
especially linearly developed area of precipitation frequently caused disaster to houses and people in Kyushu. We
have tried a DIAL measurement for the horizontal distribution of the atmospheric water vapor by changing the lidar
direction. The performance of the DIAL was tested. The horizontal measurement was successfully performed in the

range from100m to 250 m with the resolution of 30 m.
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Fig. 1 Schematic diagram of an emitter of the DIAL
system for the tropospheric water vapor. Laser beams
of the two ECLDs are pulsed by acousto-optic
modulators and alternatively amplified by a tapered
amplifier and transmitted at 20 kHz to outdoor.
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Table 1 LIDAR parameters.

ON wavelength |825.4992 nm
output power 0.1uW/pulse
5 ECLDs and a - 100 mA
E tapered amplifier ECDL current
LIEJ Beam div. 15 mrad
Spectral width | <10 MHz
Sampling time and pulse width 100 ns
Diameter 200 mm
S
)
.E Telescope Focal length | 800 mm
E FOV. 5 mrad
Detector
(PMT) Band pass filter 1 nm FWHM
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Fig.2 Preliminary results of a temporal and regional variation of the water vapor density distribution at the college, Omuta

on Dec. 6 to 7 in 2019.



