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Abstract

The Earth's ionosphere significantly influences radio wave propagation and exhibits highly complex
spatiotemporal variations driven by external forces, such as solar activity, solar wind, geomagnetic activity, and lower
atmospheric disturbances. Concurrently, the relatively sparse spatiotemporal resolution of ionospheric observations
poses a substantial challenge to constructing accurate forecasting models and executing effective data assimilation.
Although the FORMOSAT-3 and FORMOSAT-7 missions have provided an abundance of near-real-time global
ionospheric electron density profiles, shortening the data accumulation time required to update global structures as well
as advancing model forecasts through data assimilation. While assimilating real observations into background field,
spatial and temporal correlations are used to determine the size of impact area. Current systems apply an isotropic,
homogeneous size for each observation at all location. Generally, the ionosphere exhibits a relatively large spatial
correlation distance in mid-latitude regions, and zonal ones wide than meridional ones. This indicates that the size of
impact area should be asymmetric and location-dependent. Therefore, this study analyzes observations of
FORMOSAT-3 mission to estimate the ionospheric spatial correlation distance in geomagnetic latitude and magnetic

local time coordinates, and to improve the forecasting performance of ionospheric data assimilation system.
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