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Development of Water Vapor DIAL for Improving Forecast Skill of Local Severe Rainfall
Associated with Mesoscale Convective Systems
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Abstract: We have developed a diode-laser-based differential absorption lidar (DIAL) that can observe the vertical
profiles of water vapor at a height of less than 4 km throughout the day to improve forecast skill of local severe rainfall
associated with mesoscale convective systems. We have focused on improving the workability and operability of the
DIAL at observation sites by making the adjustment and maintenance of the DIAL more efficient and procedural. We
present the characteristics and development status of the DIAL, as well as the results of initial observations.
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Table 1. Specifications of the water vapor DIAL.

Transmitter Seed laser DBR (Distributed Bragg reflector) laser diode < 2
Amplifier TSOA (Tapered semiconductor optical amplifier)
Wavelength 829.054 nm (On-line), 829.124 nm (Off-line)
Pulse energy 5w
Pulse width 1lus

Pulse repetition 7.6923 kHz

Beam divergence  ~0.125 mrad

Receiver Telescope Ritchey—Chrétien telescope (D = 305 mm, f = 2440 mm)
Field of view 0.41~2.05 mrad (adjustable)
FWHM of

interference filter 0.6 nm

FWHM of etalon 1.4 pm
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Fig. 1. Schematic diagram of the water vapor DIAL.
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Fig. 2. Optical path calculation for the receiver optics in the water vapor DIAL with OpticStudio.
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Fig. 3. Mass concentration of water vapor observed at the Hino campus of Tokyo Metropolitan University from 21 JST
July 6 to 4 JST July 7, 2023. (a) Time-altitude cross section, (b) comparison result with radiosonde (black line:
radiosonde over Tateno at 21 JST July 6, red line: DIAL over Hino from 21:01 to 21:22 JST July 6).
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