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In this study, we estimate the time evolution of the Joule heating map using the SMRAI emulator model of REPPU global
MHD simulation (Kataoka et al., 2024, Space Weather) with the data-assimilation (DA) of the SuperDARN dataset (Nakano
et al., 2025, submitted to Space Weather). The new SMRAI-DA model results indicate an enhanced Joule heat in the sub-
auroral region, ranging from 50 to 100 GW, during several non-extreme storms (-100 nT minimum Dst level) in 2023 and
2024. We discuss the relationship between the enhanced sub-auroral Joule heat and the red-aurora appearance from the
middle-latitude Hokkaido region, Japan.


