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MaGCAP-V (4) -Upgrade for gravity data and shperoidal model
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We developed the software MaGCAP-V (Magnetic and Geodetic data Computer Analysis Program for Volcano) to evaluate
the magmatic activity from ground deformation data and geomagnetic changes observed at volcano. MaGCAP-V can handle
both geodetic and geomagnetic data, and can do modeling the source of change through trial and error or inversion method |
using GUI on Windows PC (Chureit al., 2002; Fukuiet al., 2005).

MaGCAP-V Version 1.1 (released in 2005) handles the following data, 1) GPS (X,Y, Z, latitude, longitude, and ellipsoid high),
2) displacement (also leveling data), 3) tilt, 4) magnetic total intensity, 5) atmospheric pressure, temperature, humidity, precipita
tion, and 6) hypocenter. DEM data (GSI DEM or user's DEM) are used for the modeling and drawing the topography. And also
users can use the vector data to display the lakeshore and fault, etc.

It is possible that plot data in any combination of observation items as time series graph and as map graph. Map graph plot
marks and vectors on observation points, or draws as color map created from interpolated grid data. GPS and displacement d
in map graph create from a difference between two-period or displacement speed calculated from data within the designate
period. The effect of the regional stress field can be removed from GPS and displacement data.

The following models are used, 1) Mogi model, dislocation model, and composite source for ground deformation, 2) thermal
demagnetization model for sphere, column, conical, box, and composite source, 3) piezo magnetism which makes the multipl
Mogi models. In order to reduce the effect of topography, we use a simple mode such as the modified Mogi modet @ kui
2003). And modelings of volcano deformation by using a FEM simulation database (Etu&iyi2006) are used to remove the
effect of topography, heterogeneity structure and the shape of source.

MaGCAP-V was upgraded for the application to electro-optical distance measurement (EDM) data, interferometric SAR (In-
SAR) data and analysis of dynamic process in 2009, and was upgraded for gravitmetric data.and spheroidal modea(Sakai
2008), and improvedt of performance through programming for maluti-threading CPU and double buffer in 2010..

Acknowledgements

The preliminary version of this software was developed under the special coordination funds for the promoting science anc
technology 'Unzen volcano: International cooperative research with scientific drilling for understanding eruption mechanisms
and magmatic activity (1999-2001)". We are grateful to Mr. Koji Nakamura for information on SEIS-GPS and PAT-ME, and to
Mr. Hiroto Naito on PAT-ME, and to Dr. Msatato Furuya for gravity model.

Keywords: software, volcano monitoring, gravity, GPS, INSAR, EDM



