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Field observations by a portable Raman lidar— observation of water vapor in volcanic
plumes—-
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Measurement of H20 concentration and flux emitted from volcanoes is important in two ways. Firstly, latent heat transported
by

water vapor is the major source of energy discharge from volcanoes, especially in a pre-eruptive stage. Secondly, H20O plays

fundamental role in determining explosibility of magma. Measurement of the total H20O in a plume is essentially important as
the first step for a precise estimation of the magmatic H20. However, no previous remote sensing technigue has been success
in profiling the H20 in fumaroles because of the difficulty to

distinguish volcanic water vapor from ambient atmosphere. A lidar (laser radar) is capable of measuring atmospheric quantitie
as a function of line-of-site distance (range), and therefore could be used to measure H20 distribution inside and outside a plum

A transportable Raman lidar with a pulsed Nd:YAG laser (532 nm, 0.6 W) and a telescope with a 35.5 cm diameter has beel
built in order to monitor water vapor profiles in the atmospheric boundary layer in RISH, Kyoto University. We have applied
this lidar to measuring water vapor distribution in volcanic plumes. The first experiment was carried out at Nakadake of Mt.
Aso, in Kyushu, Japan in November 2005. We conducted alternating observations of horizontal distribution of water vapor in the
directions towards the plume and the ambient. This lidar on board a vehicle enabled us to profile the water vapor at a distanc
of 500 m with a half maximum width of 200 m. We further customized the instrument to the field-use by using more sensitive
PMTs (photomultiplier tubes), a smaller telescope with a diameter of 20.3 cm, and a mounting tripod, the which yielded higher
portability without degrading the sensitivity. The second and third experiments using the new system was carried out in Januar
and June 2007 at the same site. The specific humidity

at the center of fumarole at 400 m distance was estimated to be 6 g/kg larger than the ambient atmosphere. The upward flux
water vapor was estimated to be 23 kg/s, which is consistent with the estimation by the plume-rise method. The system is no\
being improved to be more concise and to be operated by batteries, which will enable to be used at various volcanos and oth
locations.
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