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Development of field deployable water vapor lidar for predicting local
heavy rain
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Abstract: Local heavy rain is a serious problem in urban areas in Japan. To improve accuracy and gain
lead time of numerical weather prediction for the heavy rain, we are developing water vapor lidar systems.
The requirements for the system are that 1) it is field deployable and easy to operate and 2) it can measure
vertical profiles of water vapor in the lower troposphere (below 2 km in altitude) in daytime and nighttime.
To meet these requirements, we are developing two lidar systems: one is the Raman lidar and the other is
differential absorption lidar (DIAL). The Raman lidar uses Nd:YAG laser operating at a wavelength of 355
nm and receives the Raman backscattering by water vapor and nitrogen molecules. The DIAL uses
distributed Bragg reflector (DBR) diode laser which is injected to a pulsed tapered semiconductor optical
amplifier (TSOA) operating at 828 nm and receives the backscattering at wavelengths of strong (on line)
and weak (off line) absorption by water vapor. The details of the lidar systems and preliminary result of
the Raman lidar measurement are shown in the presentation.
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Table 1. Comparison of water vapor Raman lidar and DIAL method
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Table 2. Specification of water vapor Raman lidar and DIAL

Raman lidar DIAL
rIE:
L —H— Nd:YAG DBR diode laser x 2 (seed laser). 80 mW
+TSOA (amplifier)
KE 355 nm 828.5+1 nm
H 220mJ/Pulse 10 uJ/Pulse
SNV AREDIRL 10 Hz 10 kHz
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Figure 1: Temporal and vertical cross section of water vapor mixing ratio measured with prototype Raman

lidar from July 25 to 26 in 2014 over Tsukuba. Moist air was present below 0.4 km after 21JST on July25.
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