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Tropical cyclone motion due to the effective- 5 -gyre
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A tropical cyclone (TC) moves primarily following the large-scale environmental flow (the steering flow), but a
deviation occurs between the actual TC track and the steering flow. One such factor is the § -gyre effect, where
the meridional gradient of planetary vorticity induces a northwestward drift of a TC relative to the steering flow.
If we recall that the conventional B -gyre effect stems from the conservation of the absolute vorticity, a
horizontal gradient of large-scale relative vorticity can play a role in the TC motion as well as planetary vorticity.
In this study, we extended the concept of the 8 -gyre to the "effective- 5 -gyre", which considers the gradient of
large-scale relative vorticity in addition to the planetary vorticity gradient and investigate its influence on actual
TC track. Therefore, we performed the statistical analysis of TCs and their environmental fields from 2014 to
2024. The results show a weak positive correlation between the magnitude of the effective- 5 and the magnitude
of the deviation between the TC motion and the steering flow. Given that the 8 -drift component induced by
the B -gyre is typically around 1-2.5 m/s, this trend suggests that the effective- 8 -gyre makes a certain

contribution to the deviation of the TC track from the steering flow.
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