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Following enormous ejections of sulphur dioxide 
(SO2) at Miyakejima volcano, residents have been 
able to return to the island since February 2005. 
Emissions continue to decrease, but high SO2 
concentrations are still transported downwind from 
the vent to low-lying, populated coastal areas. 
Despite the effective monitoring system in place, 
relatively few studies have investigated the problem 
of the gas dispersion in greater detail. This study 
attempts to analyse dispersal patterns at Miyakejima 
by means of surface concentration data at 14 
stations and column concentration measurements 
along the road circumventing the island (Fig. 1). It 
focuses upon the east and south-western zones as 
these lie in the prevailing downwind directions. SO2 
concentrations have been recorded hourly at each 
station since April 2004, therefore offering an 
unprecedented time-series for investigating the 
occurrence of high gas concentrations at the surface 
of volcanoes.  

Each station represents a sampling point at the base 
of the plume, and assuming a Gaussian distribution 
across its cross-section, a profile of surface 
concentration can be extrapolated. Stations in the 
east and south-west are approximated to a constant 
arc with respect to the vent and concentration data is 
then projected according to angle. A consistent 
spatial scale is therefore provided to track changes 
in the plume profile over time on the basis of hourly 
data sets. 
 
Preliminary results for data in 2005 show good 
correlation between computed peak concentration 
and upper-air wind measurements, particularly 
when the plume is narrow. However, in some real-
case scenarios the raw measurements from each 
station are too skewed for accurate computation, 
considerable variation in both the extremity of SO2 
concentration and the position of the plume profile 
boundaries can still be demonstrated up to within 
just a few hours. Detailed time-series analysis is 
therefore possible despite the discreet data-set, and 
reveals that the movement of grounded SO2 plumes 
is highly specific. 

 

 

 
Since September 2005, JMA personnel have used a 
UV spectrometer (DOAS) to measure SO2 column 
concentration by traversing the plume by road so as 
to obtain emission rate, replacing helicopter 
traverses in December 2005, previously carried out 
downwind above the sea. Measurements are 
conducted several days a month, typically involving 
around 5 runs within one hour. As spectral 
information is collected every second, essentially 
each traverse represents a spatially continuous 
plume, providing a horizontal distribution of 
column concentration across the plume. The data 
sets are not directly comparable with the surface 
concentration, but as ground stations are located 
close to the road, geometric alteration allows SO2 
column concentration values to be projected onto 
the same arc. DOAS profiles provide an indication 
of plume width and the probable plume centre: a 
useful verification for dispersal observations at the 
surface. 

Fig. 1: Location of the 14 gas monitoring stations 
(black circles) and parts of the road traversed (dark 
line). Triangle is the approximate location of the active 
vent. 


