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Analysis on ionospheric perturbation of TEC and N, F2 based on GPS and
COSMIC data before and after the Wenchuan earthquake
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Abstract The study provides a TEC data processing method by correlation analysis and power
spectral density analysis. We investigated the variation of the TEC data in time domain and
frequency domain and discussed their relationship with Wenchuan earthquake. At the same time,
we analyzed the spatial distribution variation of N,F,. It was found that the correlation
coefficients have various degrees of change for each station on 9 May 2008, and the usual good
correlation is broken. The TEC power spectrum amplitudes of 24h diurnal wave and 12h semi-
diurnal wave changed significantly in the period of earthquake occurrence. The amplitude of
N, F2 variation increased significantly from February 12 to June 11. Spatial and temporal
distribution variation of TEC and N, F2 showed ionospheric disturbances prior to the Wenchuan
earthquake and co-seismic response, and the anomalous variation of TEC is more significant after
the earthquake. The above results showed that the method can effectively detect the anomalous

variation of ionosphere before and after earthquake.
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The green broken line represents the observed data, the red solid line represents the fitting data.
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Fig. 5 The variation of TEC power spectral density

The blue line shows TEC power spectral density on magnetic quiet days, and the red line

shows TEC power spectral density before and after the earthquake.
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