FRORBEKFTFRIDI=HDKZET DIAL DFAFE - AT L
DL IETOHAERER
Wit A RN I AJE BUE Y W R SR IR 2

KRETREMIEIT (T305-0052 m%&}ro< imﬁﬂa}‘%l-l)
2HIEARSI RS (T 191-0065 HT#R B B il - 6-6)

Eﬂi'l.l

Development, Adjustment, and Experimental Observation of Water Vapor DIAL to Improve
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 stationary linear 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 development status and temperature characteristics of the DIAL, as well as the results of
experimental observations at Meteorological Research Institute located in Tsukuba.
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Table 1. Specifications of the water vapor DIAL.

Transmitter Seed laser DBR (Distributed Bragg reflector) laser diode x 2
Amplifier TA (Tapered semiconductor optical amplifier)
Wavelength 829.054 nm (ON-line), 829.124 nm (OFF-line)

Pulse energy
Pulse width
Pulse repetition
Beam divergence
Receiver Telescope
Field of view

FWHM of
interference filter

FWHM of etalon

5wl

1ps

7.7 kHz (130 ps)

~0.137 mrad

Ritchey—Chrétien telescope (D = 305 mm, f = 2440 mm)
0.41~2.05 mrad (adjustable)

0.6 nm

1.4 pm
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Fig. 1. Schematic diagram of the water vapor DIAL. (BS: Beam splitter, TA: Tapered semiconductor optical

amplifier, ISO: Isolator, DBR: Distributed Bragg reflector laser diode)
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Fig. 2. Relationship between maximum transmission Fig. 3. Dependence of spectrometer transmission
power and heating temperature of the etalon. on the internal temperature of the spectrometer.
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Fig. 4. Time-altitude cross section of water vapor mass
concentration observed at Meteorological Research
Institute (MRI) in Tsukuba from 18 JST 20 December
to 6 JST 21 December 2023. (a) DIAL, (b) DIAL after
quality control, (¢) Raman lidar after quality control,
(d) JIMA Meso-scale analysis over MRI. The red line
indicates the time corresponding to Fig. 5.
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Fig. 5. Vertical profiles of water vapor mass
concentration around 20:30 JST 20 December 2023.
(red line: DIAL, blue line: Raman lidar, green line:
JMA Meso-scale analysis over MRI, black line:
radiosonde over Tateno)
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Fig. 6. Comparison of time series of water vapor mass
concentration by altitude obtained from 18 JST 20
December to 6 JST 21 December 2023. (red line: 400
m, green line: 1000 m, blue line: 1450 m, solid line:
DIAL, dashed line: Raman lidar, dotted line: JMA
Meso-scale analysis over MRI)



