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IMPACT OF MESOSCALE RECIRCULATION OF THE KUROSHIO ON
ASYMMETRIC OCEANIC STRUCTURE AROUND OKINAWA ISLAND

Yusuke UCHIYAMA, Sachika ODANI, Takafumi YAMANISHI,
Yuki KAMIDAIRA and Satoshi MITARAI

Okinawa Island is located in the subtropical region of Japan, hosting ecologically abundant coral reefs
even though they lie at the northernmost extreme of the habitable region. The island is situated on the
ridge of Ryukyu Arc between East China Sea (ECS) and Ryukyu Trench (RT). The coral ecosystem in
the west coast of the island is maintained by persistent intrusions of Kuroshio warm water. These factors
lead to oceanic asymmetry between the both sides of the island. In this study, a triple nested downscaling
ocean model based on ROMS is configured to examine the asymmetric oceanic structure around the is-
land. The tidal harmonic and eddy kinetic energy analyses around the island clearly suggest that the
southernmost area of the island, where Tokashiki strait (TS) lies between Okinawa Island and Tokashiki
Island, plays a substantial role in controlling the asymmetric oceanic responses. The evaluated meridional
volume flux normal to TS indicates seasonal variability with prominent ECS to RT transport in spring.
The transport along TS is highly correlated with the volume transport of the southwestward current
formed between the Kuroshio and the island, which is often referred to as the Kuroshio Counter Current
(KCC). Surface vorticity indicates that the KCC consists of clockwise-rotating, anti-cyclonic mesoscale
eddies. Relaxation of surface cooling and shallowing the mixed-layer depth occurred from winter to
spring result in attenuating submesoscale eddies and promoting emergence of mesoscale eddies.
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