
primary driver of the ascent of magma. In a theoretical calculation of magma ascent by buoyancy 
resulting from a growth of gas bubbles in magma, we found that the speed of ascent could range 
widely depending on the volatile concentration in magma, physical properties of magma such as 
viscosity and boundary conditions such as the width of dikes. 

  To construct magma ascent scenarios, we used geodetic data from various volcanoes in Japan and 
summarized their respective pressure sources in terms of depth, volume change and other features. 
The volume changes and the rates of volume change both had a very wide range. Events with high 
volume change rates appeared to be magma intrusion events in many cases. Rates of volume change 
were strongly correlated with seismicity of volcano. To aid in evaluating activity in volcanoes for which 
few historical data are available, we created general scenarios about how volcanic deformation would 
develop during the progress of typical eruption cycles, summarizing what anomalies could be detected 
during each stage of activity. 

  In the Kirishimayama group, GPS observations revealed the sequence of ground deformation 
preceding the 2011 Shinmoedake eruption. We used these data to model pressure sources just below 
the summit crater and in an area northwest of Shinmoedake. 

  In addition to being influenced by magmatic factors and boundary conditions, magma ascent is 
also greatly affected by the density structure of the surrounding crust. We determined the density 
structure under the volcanoes in the Kirishimayama group, including Shinmoedake, on the basis of a 
gravity survey.  

  The software package MaGCAP-V was enhanced and improved as a tool supporting evaluation of 
volcano activity. MaGCAP-V can now estimate pressure sources with ellipsoidal shapes, analyze 
gravity changes caused by magma accumulation, conduct analyses of EDM and SAR data, and 
automatically analyze and display the temporal variation of pressure sources. 
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