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Measurement of ionospheric total electron content (TEC) by using the ground-
based GPS receivers is now widely used. We can refer to it as GPS-TEC. As there 
are always several GPS satellites available for the measurement, it is a very good 
tool for constant monitoring of the ionosphere. One of the most dense and wide 
network of the GPS network is GEONET operated by Geospatial Information 
Authority of Japan (GSI). This is the network of more than 1000 points over the 
whole Japan with averaged spatial resolution of 25km. The GPS-TEC from the 
GEONET of every 30s is used for studies of ionospheric disturbances (e.g., [1] 
[2]). This paper reports three dimensional ionospheric tomography based on this 
database. We developed a way to solve the tomography equation by using the 
constrained least-squares fitting method. This technique is different from most 
other tomography solvers in the sense that it does not require the initial guess of 
plasma density at the beginning of calculations. Three dimensional plasma density 
distribution over Japan is determined to minimize the cost function that is defined 
as summation of “sum of squared error between model and observation” which is 
normal in the least-squares method, and the weight. The weight term is selected as 
summation of density differences with 6 neighboring cells around each grid point. 
We also need to modify “restrained parameter” to balance importance of these 
two terms. After development of several years we have reached a good level. In 
the presentation, we will show the tomography technique and results of 
calculation with the model and the real GPS-TEC data, and discuss possibility of 
3D monitoring of the ionosphere by using this technique. 
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