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Many studies have reported that ionospheric disturbances occur after giant earthquakes. One of the causes is the infrasou
wave excited by surface waves propagated on the ground from the epicenter. In this study, we compared the ionospheric vertic
drift speed determined by HF Doppler (HFD) observation and vertical ground motions recorded at seismometer beneath th
reflection point of the HF radiowave in order to elucidate relationships between them. The HF Doppler observation is enable tc
detect ionospheric disturbances since this can observe ionospheric vertical drift from Doppler shift of HF radiowaves transmittec
from the Chofu campus of The Univercity of Electro-Communications. In this study, using Doppler shift data at 4 different
transmitting frequencies (5, 6, 8, 9 MHz), which are reflected at each different altitudes, ionospheric disturbances associate
with earthquakes are detected. To obtain accurate vertical drifts, we determined reflection altitudes of radiowave from ionogran
data (Kokubuniji) using POLAN (ionospheric density profile calculation software) . For seismometer data, we used Broadband
Seismograph Network (F-net) installed by NIED.

We applied band-pass filter (10 min window) to HFD data and seismometer data, every 20 sec period from 14733 to 179719¢
sec. In each bands, we compared vertical ground speed with ionospheric vertical drift speed at different altitudes and calculate
amplification rate of the atmospheric wave propagated upward. Target events are March 9th, 2011 11:45 JST (eventl) and Api
11, 17:16 JST (event2). In these events, HFD reflection altitudes of the radiowaves are 210, 225, 235, 245 km in eventl, 21:
224, 250 km in event2, respectively. HFD observatory is Sugadaira and location of seismometer is Onishi.

In both events, amplification rate of ionospheric speed (at 210 and 212 km) compared with ground vertical speed tend tc
increase with period. In comparison of the ionospheric speed at the ionosphere altitudes (210 vs 245 km and 212 vs 250 km
attenuation is maximum in 14733 sec period band(shortest period). These tendencies are due to attenuation by air viscocit
relaxation loss, thermal conductivity. Amplification rate of ionospheric vertical speed is maximum at 4463 sec period band in
eventl, 897108 sec period band in event2. This difference of frequency for maximum amplification is owing to the spectrum of
the ground motion and/or altitude distribution of the ionospheric density of each event. In the future, more events is needed fo
statistical analysis.
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