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Abstract 
A transportable water vapor Raman lidar system for field experiments including forest and 
volcanoes, where distribution and flux of water vapor is of great interest, has been developed. The 
system is equipped on a tripod mounting system, with a total weight is about 50 kg. The electric 
power can be supplied with a battery. Such characteristics enabled to transport the system 
manually by a few people into field sites, where access by vehicles is difficult. Measurement of 
water vapor distribution has been carried out at volcanoes, such as Mt. Aso, Kyushu, Japan, and 
Noboribetsu, Hokkaido, Japan. We report the experiments at the two sites of water vapor, which are  
measurement of line of sight distribution and upward flux, and two dimensional horizontal 
distribution of water vapor over a volcano lake. 
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Figure 1 Outlook of the transportable Raman lidar. 
Figure 2 Location of the lidar site and beam direction 
during observations at Mt. Aso in June, 2007.  

Figure 3 Outlook of the observation at Mt. Aso. 
Right panel shows lidar equipment. Left panel is 
the lidar beam directed to the fumarole. The image 
was recorded by an image intensifier with a 
primary lens of f=28mm, F2.8.  

Figure 4. Water vapor mixing ratio (bottom; scale on 
left axis) and back-scatter ratio (top; scale on right 
axis) for on-fumarole (thick) and off-fumarole (thin) 
directions with integrations of 36,000 and 24,000 
shots, respectively. Data were collected between 20 
and 21 LT on June 4, 2007. 
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Figure 5. Picture of Oyunuma, Noboribetsu, 
Hokkaido.  

 
Figure 6. Observation location and beam directions 
at Oyunuma, for observation of two dimensional 
distribution. 

Figure 7. Distribution of water vapor mixing ratio over Oyunuma for the first beam scan (left) and 
the second scan (right). The origin (0,0) is the location of the lidar. X and Y directions are east and 
north, respectively.  

 
Figure 8., Distribution of water vapor mixing ratio over Oyunuma for the first beam scan (left) and the second 

scan (center). The data are same as Figure 7. The right panel shows temperature distribution observed with the 

infrared camera.  
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