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Many studies have reported that ionospheric disturbances occur after giant earthquakes. One of the causes is the infrasoL
wave excited by ground motions.The infrasound wave can produce perturbations of electron density in the ionosphere. Suc
perturbations were detected by a network of ground-based GPS receivers. The TEC perturbations shown in GPS-TEC those
horizontally propagation in ionosphere from the epicenter. However, characteristics of vertical propagation of infrasound were

rarely reported.

In this study, the coseismic ionospheric disturbances in the different altitudes are examined using HF Doppler and GPS-TEC
The HF Doppler sounding system is operated by the University of Electro-Communications and enable to observe the vertica

speed of the ionosphere in the different altitudes.

We analyzed earthquakes whose magnitudes are larger than M 6.5 occurred in Japan since 2003. In the 2011 Tohoku earthqui
(M 9.0), Sugadaira and Kiso observatories fluctuations in the Doppler shift with a period of 3 to 4 minutes in 8.006, 9.595 MHz.
We confirmed these fluctuations due to the earthquake by using the ground velocity data observed by the seismograph around

HFD observation point.

Among the earthquakes, only in one case the Doppler shift fluctuation with the period of 3 to 4 minutes has been confirmed

We will report the results for further analysis.
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