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Three-dimensional tomography of ionospheric electron density based on GPS-TEC:
High-speed mass data analysis
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Real-time information of the ionospheric electron distribution is important for the correction of the measurement errors in
satellite navigation. We developed three-dimensional ionosphere tomographic analysis with GEONET and have analyzed in re:
time since April 1, 2016. The aim of this paper is to improve this real-time monitoring system. There are two points to be
improved in this study. The first point is to analyze past data. For analyzing the past GEONET data, we keep the same way as:
the real-time analysis. As the real-time system use 200 selected stations, we selected the same number of stations on January
of each year. Also, in order to improve computation speed of this analysis, we ported our analysis system to the super comput
system A (Camphor 2) of Kyoto University. This super computer consists of 1800 nodes, and each node comprises 68 cores ar
112GB of memory. We assigned 10-day data analysis to each node, and used 37 nodes to analysis one-year data. This wh
one-year analysis takes about 10 hours, which corresponds to about 230 times improvement of the computation time. By usin
this system, we have analyzed GEONET data since 2009. For the data before 2009, there are some problems, i.e., data forn
difference. We now try to overcome these problems. Next, we will compare the tomography results with other observations of
the ionosphere, and assess quality of the tomography analysis. We will also want to increase analysis area by including data fro
Korea and/or Taiwan.
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