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The Kuroshio off the eastern coast of Japan is mainly dominated by the mesoscale dynamics at a spatial scale of O

(10%) km or up, effects of the ageostrophic submesoscale dynamics at O (10) km or less on the mean flow, stratification,

eddies, frontal processes, etc. have not been fully investigated. For more accurate submesoscale Kuroshio modeling

responsible for coastal dynamics and oceanic material dispersal, we conducted a numerical downscaling experiment
with a double nested ROMS at horizontal resolutions of 3 km and 1 km, forced by JCOPE2 at 1/12 degree, with an
attention to frontal processes associated with submesoscale turbulence in the Kuroshio Extension region. The kinetic

energy conversion rates along the principal frontal directions indicate that meandering and scale transitions are caused

by baroclinic frontal instability, while it is suppressed by horizontal shear near the Kuroshio axis.
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Fig. 1: The double-nested ROMS domains consisting of L1 at 3 km
horizontal grid resolution and L2 at 1 km resolution on the SRTM30

topography.
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Fig. 2: Surface eddy kinetic energy (EKE) in m?s” with the seasonal component removed. Left: ROMS-L1 (3 km resolution), middle: ROMS-L2 (1 km),

and right: JCOPE2 (1/12 degree).
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Fig. 3: Surface relative vorticity normalized by the planetary vorticity, £/ f(no dimension) on April 1,2004. Left: ROMS-L1 (3 km resolution), middle:

ROMS-L2 (1 km), and right: JCOPE2 (1/12 degree).
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Fig. 4: Wavenumber spectra of the surface KE for ROMS-L1 (3 km
resolution), ROMS-L2 (1 km) and JCOPE2 (1/12 deg.).
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Fig. 5: Instantaneous across-frontal profiles (in the y* direction) of the energy conversion rates (K,,K.", K,,K.", PK., PK,, in m’/s’).
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