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Continuous water vapor observation with micro-pulse DIAL

Yuichi UCHIHO!, Kazuto MATSUKI!, Eiji TAKEUCHI!, Toshikazu HASEGAWA' and Makoto ABO?
'EKO INSTRUMENTS CO., LTD, 1-21-8 Hatagaya, Shibuya-ku, Tokyo 151-0072, Japan
2 Tokyo Metropolitan Univ., 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: To capture the predictive information of localized heavy rain or linear rainband is critical in reducing water
disasters. Water vapor profiling by lidar is a useful tool for understanding the atmospheric conditions and a compact
and mobile lidar is expected. A micro-pulse DIAL would be a promising technique since it can be compact and no
calibration required in principle. The DIAL system with NIR diode laser has been developed and, in this study, we
report the results of continuous water vapor profiling with the DIAL system during the rainy season in Tokyo.
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Table 1 Specifications of DIAL

Laser DBR laser

Wavelength

Pulse energy
Pulse duration
Repetition rate

Telescope
Telescope diameter
Telescope field of view

829.180 nm (On line)
829.110 nm (Off line)
3nd

1 psec

10 kHz

Schmidt Cassegrain
35¢cm

512 prad



Telescope
$35cm

Iris

IF
ET

PMT

Fig. 1 Schematic setup of micro pulse DIAL. DBR: distributed Bragg reflector laser; WM:
wavelength meter; ISO: Faraday isolator; TSOA: tapered semiconductor optical amplifier; BE:
beam expander; IF: interference filter; ET: solid etalon; PMT: photomultiplier tube.
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Fig. 2 Vertical water vapor mixing ratio profiles obtained by DIAL and radiosonde in (a) daytime (JST 6/8
12:00) and (b) nighttime (JST 6/8 19:30). Error bars represent statistical error of water vapor mixing ratio.
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Fig. 3 Continuous data observed from 6/8 to 6/26. Top panel: water vapor mixing ratio in g/kg; bottom
panel: relative backscatter signal after background subtraction for off-line wavelength.
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