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Field measurement of 2D water vapor distribution with a portable Raman LIDAR

at Nakadake crater, Mt. Aso
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Abstract

Measurement of water vapor concentration and flux emitted from volcanoes is important to
understand large latent heat transport and volcanic activity. We applied transportable Raman
lidar to water vapor distribution at a crater. A Raman lidar with a pulsed Nd:YAG laser (532
nm, 30 mJ) and a telescope with a 20.3 cm diameter has been used for measuring 2-D water
vapor distribution at Nakadake, Mt. Aso, Kyushu on 15 and 16 October 2008. It is first time to
measure vertical cross section of water vapor distribution at a crater and the results clearly
show that there are two types of enhancement of water vapor mixing ratio; one peak with large
BSR (Back Scatter Ratio) enhancement is due to volcanic fumarole gas and the other peak

without BSR enhancement is caused by evaporation from the volcanic lake.
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Figure 1. Observation with the portable Figure 2. Contour plot of water vapor mixing

water vapor Raman Lidar developed by  ratio (top) and back scatter ratio (bottom) as

RISH, Kyoto University at Nakadake crater, a function of horizontal distance and

Mt. Aso. altitude at Nakadake crater, Mt. Aso
between 20:33 and 20:52 J.S.T. on 15
October 2008. The origin of the plot is the
location of the Lidar.



