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Observation of water vapor profiles by Raman lidar with 266 nm laser in Tokyo
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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 the
observation system is expected to work regardless of night and day. We have previously reported that a Raman lidar
with a 266 nm laser was developed, which enables a continuous observation with a high signal-to-noise ratio
throughout the day, and water vapor profiles were observed in RISH throughout the year. In this study, we report the
results of water vapor profiles in Tokyo by a Raman lidar which is the same type as RISH.
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Table 1 Specifications of Raman lidar

- ii@::- PMT

H,O Raman
294.6 nm
- N, Raman
->1PMT | 783.6 nm
O, Raman
277.5 nm

PMT

Laser
Wavelength
Pulse energy
Pulse duration
Repetition rate
Beam divergence

Beam expander
Telescope

Telescope diameter
Telescope field of view

Nd:YAG
266 nm
50 mJ

7 nsec
10 Hz
0.5 mrad
x 3

Cassegrain
20 cm
4.5 mrad

Fig. 1 Schematic setup of water vapor Raman lidar.
BE: beam expander; LM: laser mirror; FL: focusing

lens; DBS: dichroic beam splitter; IF: interference
filter; PMT: photomultiplier tube.
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Fig. 2 Vertical water vapor mixing ratio profiles
obtained by Raman lidar and radiosonde in (a)
daytime (JST 7/26 13:30) and (b) night (JST 7/27
00:00).
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Fig. 3 Time series of vertical water vapor profile
observed from 7/26 to 8/3.
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