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Fig.9 The storm tracks every 6 h with different colors denoting their development stages
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SUBSEASONAL VARIATION OF TURBULENT DIAPYCNAL MIXING IN THE
KUROSHIO EXTENSION REGION
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Abstract Diapycnal mixing in the ocean affects the heat and freshwater transport, overturning circulation as well as
global climate changes. Understanding the variability of diapycnal mixing is important for improving the ability of climate
models to simulate and predict the large-scale ocean circulations. Based on a finescale parameterization method, the
subseasonal variation of turbulent diapycnal mixing in the Kurshio Extension region was analyzed using measurements of a
long-term mooring deployed here. During June to September 2004, the inferred diapycnal mixing exhibits significant
month-to-month variation. Within 300~1 350 m, the mean dissipation rate in August is 2.7x10~° m*/s’, which is about 3
times of the value in September. This significant subseasonal variation of the diapycnal mixing is closely related to that of
near-inertial shear variance, which is associated with the wind-induced near-inertial internal waves. In particular, in
mid-August, the moderate local wind induces strong near-inertial waves that could reach 1 300 m depth. Energy budget
analysis indicates that for the total near-inertial wind work of 1.7x10~ W/m® in August, about 71% can radiate into the
deep ocean and accounts for 52% of the energy required for diapycnal dissipation. Besides, the deep penetration of
near-inertial waves is suggested to be facilitated by the negative geostrophic vorticity at that time. This study provides
direct evidence for the important role of wind-induced near-inertial waves in modulating low-frequency variation of
diapycnal mixing in deep ocean.

Key words turbulent diapycnal mixing; subseasonal variation; near-inertial internal waves; Kuroshio extension
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