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Abstract: Path variations of the Kuroshio currents in the southern Japan seas have a significant impact on the cli-
mate and environment. In this study, we used the Princeton Ocean Model (POM) to simulate the Kuroshio path
variations south of Japan, and analyzed the formation mechanism of the Kuroshio large meander events. The results
show a decreasing trend of the average relative vorticity when the Kuroshio is taken as the non-large path, indicat-
ing an accumulation of the low potential vorticity (PV) south of Japan which intensified the strength of the Shikoku
recirculation gyre, thereby forcing the Kuroshio into its straight path. Meanwhile, the vertical velocity shear of the
alongshore Kuroshio was increasing, and the impact of the baroclinic instability was also gradually increasing.
During the transition period from the Kuroshio non-large meander to the large meander, a sudden release of velocity
shear corresponded well to the weakening of the Shikoku recirculation gyre. According to the sea surface height
(SSH) anomaly fields and the mean velocity field in the upper ocean, we found that the cyclonic eddy around the
offshore Kuroshio moved southward, carried by a southward flow in the eastern part of the anticyclonic eddy in the
region of the Shikoku recirculation gyre. This led to the eventual development of the Kuroshio large meander. The
results of our eddy energetic analysis indicate that the formation of the Kuroshio large meander is closely associated

with baroclinic instability.
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