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(2018.3.15 &%)

A BIOLOGICAL NETWORK AROUND OKINAWA ISLAND ANALYZED WITH
A COUPLED HIGH-RESOLUTION OCEAN CIRCULATION AND LAGRANGIAN
PARTICLE TRACKING MODEL

Yusuke UCHIYAMA, Tsubasa MIYAGAWA, Sachika ODANI, and Yuki KAMIDAIRA

A triple-nested downscaling oceanic circulation model coupled with a 3-D Lagrangian particle
tracking model was developed for quantifying coastal connectivity of coral larvae and spawn origi-
nated from nearshore areas around Okinawa Island, Japan. Coastal dispersal of neutrally buoyant
Lagrangian particles was extensively examined as a proxy of corals. A Lagrangian analysis of ~24.3
millions of particles revealed that the along-island residual currents are responsible for the prevail-
ing clockwise coral transport consisting of the northeastward residual current on the west coast
and the opposing currents on the east coast. Semi-enclosed coastline topography locally induces re-
sidual stagnating circulations, resulting in notable particle entrainment. In particular, Kin and Nak-
agusuku bays on the east coast and Cape Hedo at the northernmost tip of the island serve as nodes,
where intensive particles accumulation provokes. Therefore, the along-island residual currents and
topographic constraint jointly affect the local, short-distance coral connectivity around the island.
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