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Development of a real-time prediction system of CME arrival and its magnetic
field with ensemble SUSANOO-CME simulation
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The predictions of CME arrival to the Earth and the southward magnetic field brought by the CME flux ropes are one of
crucial tasks for space weather forecast. We have recently developed a new prediction system of the CME impact (arrival
of CME and magnetic field) with the MHD simulation SUSANOO-CME (Shiota & Kataoka 2016). The current prediction
system has been used at the NICT space weather forecast operation since August 2022. Based on the real-time observations
of flares and CMEs, ensemble simulations can be conducted on the supercomputer in NICT and the results are automatically
visualized within 1 hour. The system is designed to be operated through a browser and is available to a forecaster who does
not have a supercomputer account. In cases of X-class flares (X10 and above?), we conduct ensemble simulations without
the CME observations because there is a large latency of the CME observations. We estimate the CME speed and width from
the empirical relationship between the flare and the CME parameters.

The solar activity increases toward the maximum of Solar Cycle 25 expected around 2025, and the chance that an extremely
large flare occurs becomes higher. In the presentation, we introduce an overview of the developed system showing the results
used in the actual forecast operation, and discuss future directions.
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