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The time-series of sulphur dioxide (SO2) emissions 
are indicative of changes in subsurface magma 
dynamics (e.g. Edmonds et al., 2003),  and are 
therefore important to volcano monitoring efforts, 
as alterations in flux can be associated with a 
change in eruptive activity (e.g. Daag et al., 1996). 
This study presents short-term fluctuations in SO2 
flux at Japanese volcanoes using a new approach to 
the surveillance of SO2 emissions: an ultra-violet 
(UV) imaging camera (Mori and Burton, 2006; 
Bluth et al., 2007). 

Sakurajima: During the period of fieldwork, 
volcanic activity at both the Showa and Minami-
dake craters had intensified. While this offered an 
interesting time-series with respect to repeated 
explosions, ash often lingered in the air preventing 
the accurate detection of SO2. Spring atmospheric 
conditions also prevented imaging from several 
kilometres away as increased aerosol scattering 
diluted the SO2 signal. However, good image 
sequences were still possible and strong winds on 
April 24 allowed for clear detection of SO2 flux. 
Separation of the Showa and Minami-dake plumes 
was possible, while changes in SO2 flux were also 
recorded before and after several ash explosions 
from the Showa crater. 

 
SO2 flux measurements are usually conducted using 
a correlation spectrometer (COSPEC) or more 
recently compact UV spectrometers, which traverse 
under the gas plume or can scan the plume 
vertically by panning from a static position. The 
camera adopts the same principles of remote 
sensing as spectrometers, utilising specific band-
pass filters centred where SO2 selectively absorbs 
UV light (300-315 nm), but also employs powerful 
two-dimensional CCD technology. The dimensions 
of the CCD (1024 x 1024 pixels) provides high 
spatial resolution (typically 1-3 m depending on the 
distance from the target), and the focal length of the 
lens (105 mm) yields a field-of-view of 
approximately 13°, thus affording great detail of the 
target plume. During the imaging process, exposure 
time is adjusted according to light conditions in the 
field and SO2 column amount is quantified by 
imaging calibration cells of known SO2 
concentrations. An automatic sequence of images 
can then be obtained, whereby it is possible to 
retrieve an image up to every second, thus providing 
a time-series of emission rate calculations at an 
unprecedented temporal resolution.  

 
Satsuma-Iwojima: Image sequences were conducted 
during April 26–27 and activity was typical of the 
continuous, long-term emission of large amounts of 
volcanic gases from the summit of Iwodake (e.g. 
Kazahaya et al., 2002). No ash emission was 
observed, therefore offering a time-series of SO2 
flux different to that of Sakurajima. It is hoped 
short-term variations in emission rate, easily 
observed in plume images, may offer an additional 
insight into degassing processes on the second-
minute timescale. 
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With this in mind, this study will present short-term 
degassing patterns recorded during fieldwork in 
April-June 2008. Results will principally focus on 
Sakurajima and Satsuma-Iwojima volcanoes, but 
the camera was also deployed at Miyakejima (May 
15-17), Suwanosejima (May 27) and Aso (June 6). 
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