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Electron density disturbances over Japan derived from GPS ionospheric tomography
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lonospheric disturbances over Japan were studied with the three-dimensional distribution data of the electron density derive
from the newly developed ionospheric tomography. The tomography algorithm uses the total electron content data measure
by the ground-based GPS receiver network, GEONET, that is operated by Geographical Survey Institute, Japan. The higt
density distribution of the GPS receivers, and wide coverage of GEONET are suitable for the tomographic reconstruction of
the electron density. The algorithm is independent of any ionospheric and plasmaspheric electron density distribution models
A priori information requested for the algorithm is the intensity of restriction for the spatial gradient of the electron density.
The vertical gradient of the electron density is restricted to be low in the altitude above 800km, and the horizontal boundary
condition is that the gradient of the electron density is nearly zero. The ionospheric disturbances studied with this tomograph
were equatorial ionization anomaly, plasma bubble, medium-scale traveling ionospheric disturbances, and large-scale travelir
ionospheric disturbances. The electron density structures derived from the ionospheric tomography were compared with th
observational data measured by ionosondes, and satellite in-situ observation.
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