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Raman lidar observation of water vapor for the improvement of accuracy of linear rain zone prediction
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Abstract: The localized torrential rainfall with liner rain zone occurred frequently in recent years. To improve the accuracy of linear

rain zone prediction, there is a need to measure water vapor in the lower troposphere on the upwind side. We plan to perform the

water vapor Raman lidar observation as the purpose of improvement of accuracy of linear rain zone prediction. We will install two

water vapor Raman lidars at Koshikijima and the coastal area of Nagasaki, respectively in the spring of 2020 and perform the lidar

observation of water vapor vertical profiles in three summer seasons of 2020 — 2022. In our presentation, we will show our lidar

system and observation plan, work progress in detailed.

Key Words: Raman LIDAR, Water vapor, Linear rain zone
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Fig. | Three-dimensional distribution of precipitation
by GPM/DPR over northern Kyushu on 5 July, 2017,
when the heavy rain hit northern Kyushu. (provided by
Dr. Shimizu, NIED)
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Table.1 Time schedule of our research
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Fig.2 Example of typical orographic line-shaped
rainfall zone observed over Kyushu
(Nakamura et al. 2003)
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Koshikijima Nagasaki
(Fukuoka Univ) (MRI)
The transmitting system
Laser Nd:YAG Nd:YAG
Wavelength 355nm 355nm
Pulse energy 300mJ 220mJ
Pulse reptition rate 10Hz 10Hz
The receiving system
Telescope type Cassegrain Cassegrain
Telescope diameter 40cm 35cm
Field of view 0.3mrad 0.3mrad
Detection Photomultiplier tubes Photomultiplier tubes
Component 355nm, 386nm(N, Raman), 355nm, 386nm(N, Raman),

407nm(H,0 Raman) 407nm(H,0 Raman)
Transient recorder Transient recorder

Signal detection (Photon count, Analog) (Photon count, Analog)

Table.2 Specifications of Water vapor Raman lidar system.
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