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NICT Space Weather Forecast and Social Impact on Japan during the May 2024
Severe Space Storm
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Thirteen X-class solar flares occurred between May 8 and 15, 2024, the first time in the history of GOES satellite
observations that seven flares of X-class or higher occurred in 72 hours. The largest of the series of solar flares was X8.7 on
May 15, which was the largest solar flare observed to date since the beginning of the current solar cycle 25. These large-scale
solar flares caused the Dellinger phenomena, in which HF radio waves are absorbed in the ionosphere. In addition, several
CME emissions toward the earth were observed during the solar flares from May 8, and the first CME arrival and a large-scale
magnetic storm were predicted from the night of May 10 to May 11. On May 10, we posted an article on the NICT website
for the media and held an online press conference to explain the space weather phenomena and its expected social impacts.

The first CME was observed to arrive around the Earth at around 01:30 JST on May 11, and a severe geomagnetic
storm occurred at 02:05 on May 11. During the geomagnetic storm, a large-scale ionospheric negative storm was observed
over Japan from May 11 to 13, and an ionospheric positive storm was temporarily observed during the nighttime of May 11.
During the time when the positive storm was observed, an increase in the ROTI was observed over Japan, and the positioning
error calculated by post-processing kinematic analysis was confirmed to have increased.

During these severe space weather phenomena, observations of low-latitude auroras were reported in various parts
of Japan, and the effects on satellite operations, GNSS positioning, and HF radio communications were also reported in
Japan. Based on the experience of this event, we would like to improve our methods of disseminating space weather forecast
information and collecting information on social impacts in order to respond to the occurrence of large-scale flares with large
social impacts.
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