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Ground-Based Augmentation System (GBAS) using Global navigation satellite systems (GNSS) is planned to be implemente
in Japan in the near future. Since ionospheric delay variations of which scales about several tens of kilometers are the main err
sources of GBAS, an ionospheric threat model which defines the characteristics of ionospheric delay variations is heeded.

In order to create an optimized ionospheric threat model, it is important to understand the statistical characteristic of iono-
spheric gradient such as the spatial scales and the occurrence frequency, over Japan.

In this research, the data used are obtained from GEONET. The single-frequency-carrier-phase based and code-aided technic
which is not subject to the frequency-biases [Saito and Yoshihara, Radio Sci., 2017] to estimate ionospheric delay variations
In addition, dual-frequency observations for ionospheric delay variations are also used for the speeds and spatial scale analys
of the ionospheric gradients [Saito and Yoshihara, Radio Sci., 2017]. Furthermore, an auto detection system of plasma bubble
candidates was constructed.

This paper presents spatial scales analyses and the occurrence frequency of plasma bubbles and the magnetic latitudinal
pendency using data for several years from magnetic low-latitude and magnetic mid-latitude in Japan.
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