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EXPLOSIVE CYCLOGENESIS AND ASSOCIATED OCEANIC IMPACTS IN EAST
ASTAN MARGINAL SEAS USING HIGH-RESOLUTION SEA-LEVEL PRESSURE
DATA

Taisuke SHINYU and Yusuke UCHIYAMA

To improve the tracking of explosively deepening extratropical cyclones, commonly referred to as “bomb”
cyclones, we developed a novel algorithm utilizing high-resolution sea level pressure data from the IMA
GPV-MSM atmospheric analysis. Spanning the period from 2007 to 2023 with a spatial resolution of 5 km
x5 km, this dataset provides substantially finer detail than the global reanalysis products typically em-
ployed in previous studies. Validation against earlier research demonstrated that our method successfully
identifies a larger number of bomb cyclones, including bipolar events that have historically been challeng-
ing to detect. Statistical analysis of the 17-year tracking record reveals a clear seasonal shift in dominant
cyclone tracks, from the Sea of Japan during early winter to the Pacific side in late winter and spring, and
the persistence of bomb cyclones on the Pacific side throughout the winter season. Furthermore, analysis
using the GPV-CWM spectral wave dataset indicates that these cyclones cause widespread increases in
significant wave height along extensive stretches of the Japanese coastline, with more pronounced impacts
observed along the coasts of the Sea of Japan and the East China Sea compared to the Pacific side.
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