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SEASONAL VARIATION IN EDDY KINETIC ENERGY SPECTRUM AND ITS
MECHANISM IN THE NORTH PACIFIC SUBTROPICAL COUNTERCURRENT

LI Hong-Jie""?, XU Yong-Sheng'
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Seasonal variation in eddy kinetic energy spectrum in the North Pacific Subtropical Countercurrent (STCC)
was investigated based on 23-year satellite altimeter data and WOA2013 climatological monthly mean temperature and
salinity data. To reveal the mechanism of the seasonal variation of the spectrum and the eddy scale in the STCC region, the
baroclinic 2.5-layer model and kinetic energy cascade theory was used. The results show that baroclinic instability that
resulted from seasonal shear and stratification in STCC-NEC (North Equatorial Current) is the cause of the seasonal
variation in eddy the kinetic energy spectrum. The maximum eddy kinetic energy occurs in May-June, lagging for 2—3
months behind the baroclinic instability peak (March), as the initial perturbation of baroclinic instability takes time to grow
into finite-amplitude eddies. The energy from the baroclinic instability intensifies the eddy interaction, and produces a
reversal cascade of kinetic energy, making eddy kinetic energy a spectral shift to a larger length scale. In March, the energy
containing length scale reaches minimum about 280km, and maximum of about 335km in September. In addition, we found
that the slope of kinetic energy spectrum and the kinetic energy spectrum flux vary in season, too. The kinetic energy
spectrum reaches the maximum in May-June. When the scale is smaller than the Rossby deformation, the power spectrum
slope is 1k * and the kinetic energy spectrum flux grows to maximum. Therefore, it is practical to study the mechanism of
mesoscale vortex generation and its interaction by studying the seasonal variation of eddy energy spectrum and eddy scale
in STCC region.

Key words kinetic energy spectra; energy scale; baroclinic instability; reversal cascade
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