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Spatial Distribution Variations of Ionospheric Electron Density Based on COSMIC Data
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Abstract: Space-based GPS detection can provide the global distribution, high accuracy, high vertical resolution of the iono-
sphere observation data, compensate for the problem of regional restriction and low vertical resolution in ground-based GPS de-
tection. To enrich the relevant research, this study analyses the spatial distribution variation of electron density based on COS-
MIC occultation data from 2008—2011 by statistical method. Results show that electron density is dominated by the EIA and
WSA. With the solar activity enhancement, EIA extends into the middle latitudes from 250 km to 350 km height range. and
WSA occurs not only in summer of the southern hemisphere, but also in spring and autumn there while electron density values
during night time are greater than those during daytime from 300 km to 500 km height range; The electron density has obvious
WSA phenomenon from 250 km to 500 km height range. And with the solar activity enhancement, the geographic range of ab-
normal regional expands.
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Fig.1 The variation of F107 during the period 2008—2011
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Fig.2 The annual variation of electron density in the daytime and nighttime during the low and high solar activity levels from

300~350 km height range
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Fig.3 The seasonal variation of electron density in the daytime during low and high solar activity levels from 300~ 350 km

height range
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Fig.4 The seasonal variation of electron density in the nighttime during low and high solar activity levels from 300~350 km

height range
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Fig.5 The variation of electron density in the nighttime during low solar activity level from 200 km to 500 km height range
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Fig.6 The variation of electron density in the nighttime during high solar activity level from 200~500 km height range
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