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Examination of vertical profiles of ionospheric disturbances associated with earthquakes
using GPS radio occultation measurement
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It is reported that ionospheric disturbances are caused by giant earthquakes. One of the causes is the infrasound wave exci
by surface waves propagated on the ground from the epicenter. The characteristics of the ionospheric disturbances horizonta
propagated after large earthquake have been reported by using a network of ground-based GPS receivers. On the other hand,
vertical propagation of coseismic ionospheric disturbances are rarely reported.

In this study, to examine vertical propagation of the ionospheric disturbances, we have examined electron density profile:
observed by GPS radio occultation measurements by FORMOSAT-3/COSMIC satellites. The profile data is available at CDAAC
(COSMIC Data Analysis and Archive Center) utilized by UCAR (University Corporation for Atmospheric Research).

We analyzed the earthquakes whose magnitude is larger than M7.9 during April 2007 and January 2017. Density profile:
obtained within 30 degrees of latitude and longitude and 1 hour of earthquakes are analyzed. To extract the coseismic distu
bances, we calculated the mean value of the electron density in the vertical direction using five-point data (corresponds to abo
10 km) and determined the disturbance from the difference between the mean value and the raw data. Variations of about 50(
electrons per cubic centimeter at both altitudes of about 620 km and 360 km were observed in association with earthquake of |
7.9 occurred off Samoa at 17:48 on 29th September 2009 (UTC). We will present propagation velocity of the seismic waves fromn
the horizontal distances from the epicenter to the observation point to compare the theoretical values with the differential data.
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