R005-11
B&E 1 11/4 PM2 (15:45-18:15)
16:45~17:00

HF Ky 7S5—8AICEDRSNIC 2022 F b ABKICHES Ky TFS5—T FOR
LGN )

s iz D I WY Y, KR Y, R )

(O FHK - 1.0 BB BFIEIE 2K - FHIC BEA - FH AR

Periodic variations of Doppler shift observed with HF Doppler sounding in asso-
ciation with the 2022 Tonga volcanic eruption
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The Tonga volcanic eruption that occurred on January 15, 2022, at 4:00 (UTC) was an extremely large eruption. It has
already been reported that TEC variations associated with the Tonga eruption propagated globally (Lin et al., 2022; Saito
2022; Themens et al., 2022). One of the characteristics of the ionospheric variations associated with the Tonga eruption is
that the variations also occurred at conjugate points. In Japan, pressure variations of about 2 hPa, which arrived directly from
the eruption, were observed from 11:00 UT to 12:00 UT, about 7 hours after the eruption. TEC variations were also observed
earlier than the arrival of the pressure variation. It is thought that the TEC variations were caused by pressure changes propa-
gated to Australia, which is the conjugate point of Japan, and that the variations propagated over Japan through magnetic field
lines. In fact, TEC variations were observed in Australia about one and a half hours after the eruption, which is consistent
with the TEC variations that occurred over Japan.

With the occurrence of ionospheric variations over Japan, Doppler frequency variations have also been observed in HF
Doppler observations. Ionospheric fluctuations were observed at most of the stations. In addition, at Sarobetsu station, a
characteristic periodic Doppler frequency variation was observed at 5006 kHz transmitted from Chofu. The period of this
variation was about 4 minutes and showed the wavy fluctuation seen like the occurrence of traveling ionospheric disturbances
(TIDs), characterized by the simultaneous observation of three frequencies at a certain time. From the TEC observations,
the ionospheric disturbance propagated east-west, and the wavefront followed a north-south direction. Chofu-Sarobetsu has a
north-south propagation path and is parallel to the wavefront. In this situation, it is possible to satisfy the radio wave reflection
condition at three points on the ionosphere in the radio wave propagation between Chofu and Sarobetsu. The propagation
paths of Chofu-Okinawa and Chofu-Awaji were also relatively long-distance propagation like Sarobetsu, but such variations
were not observed in these propagation paths. This is because the reflection condition was not satisfied as in Chofu-Sarobetsu
because the propagation path was perpendicular to the wavefront of the ionospheric disturbances.

In this eruption, it has been reported that Lamb waves propagated far away from the volcano and that atmospheric gravity
waves were generated and followed the Lamb wave. In the simulation results, it is found that the atmospheric gravity waves
were trapped in the region between the ground and the lower ionosphere and their period was about 4 minutes (Nakajima,
2022). Ionospheric disturbance generated by these gravity waves propagated to the opposite hemisphere, which caused fluc-
tuations around Japan.
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