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A low-cost SO, Imager with the Use of Digital Cameras of Consumer Use
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We produced an SO2 imager of a low-cost version with the use of digital cameras of consumer use. General
configuration and characteristics of the instrument are presented. Calibration with SO2 cells of known column
concentration confirmed a comparable absorption coefficient to the device which is previously invented by Mori and
Burton (2006). Although simultaneous shooting with two cameras is necessary to overcome the temporal change of an
object because of somewhat long exposure time (5 to 10 sec) required, this device operates without external power or
control PCs, and thus, is suitable for mobile use. We performed a field test of the instrument at Sakurajima volcano and

confirmed its validity as an SO2 imager. However, further improvement of the optical system or a special care with UV
scattering in front of a plume is necessary for quantitative applications in a field operation.
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Fig. 1. (Top) Basic configuration of the SO, camera devel-
oped in the present study. (Bottom) SO, camera in field
operation. Two CCDs are mounted alongside on a tripod.
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Fig. 2. Apparent absorbance with respect to the column
concentration of calibration cells. Error range indi-
cates 10 of 100 X100 pixels. Asterisks indicate the
values from Mori and Burton (2006).
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Fig. 3. Spectral transmission characteristics of the two

band-pass filters (BPF1 for 310 nm and 330 nm) and of
the calibration cells with known column concentrations
(90, 192, 497, 1011 ppmm). These are shown as solid
lines with the scale at left-hand side. Transmittance of
the NDS filter (two-ply) is also shown as a broken line
with the scale at right-hand side.
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Fig. 4. Anexample of spectral images of a plume from Showa crater at Sakurajima volcano viewed from Furusato
athletic park (c.a. 3km SSW from the crater). Upper-left : 330 nm band; Upper-right : 310 nm band. Lower-
left panel shows the visible image at the same time (11h35m JST). Yellow inset corresponds to the frame of
the upper panels. Lower-right shows the column concentration image produced from the upper images with a
column concentration profile along the line AB.
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Fig. 5. Column concentration snapshots of the plume from Showa crater on March 31, 2011 from 11 : 32 to 12 : 00 JST.
Each picture frame is the same as the right-bottom panel of Fig. 4 but reduced in 90 % widthwise for saving the space.
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Fig. 6. Discharge rate of SO, gas obtained from the
snapshots shown in Fig. 5. Ascent velocity is as-
sumed to be 10-15m/s. Error range corresponds to
that of the ascent velocity.
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