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DISTINCTLY DIFFERENT SEASONAL EDDY KINETIC ENERGY VARIATIONS AND
THEIR MECHANISMS IN THE UPSTREAM AND DOWNSTREAM KUROSHIO WITHIN
THE EAST CHINA SEA SECTOR

WANG Si-Wen', YANG Yang', LIANG Xiang-San*®, ZHAO Yu-Hui', WANG Chang-You'

(1. School of Marine Sciences, Nanjing University of Information Science & Technology, Nanjing 210044, China; 2. Department of
Atmospheric and Oceanic Sciences, and Institute of Atmospheric Sciences, Fudan University, Shanghai 200438, China; 3. Shanghai Qi
Zhi Institute, Shanghai 200232, China)

Abstract Application of a new functional analysis tool, i.e., multiscale window transform (MWT), reveals to us
distinctly different seasonal variation patterns of the eddy kinetic energy (EKE) in the upstream and downstream of the
Kuroshio in the East China Sea. Based on a power spectrum analysis, the fields are orthogonally reconstructed with MW T
onto two scale windows, namely, the background flow window (> 64 d) and the eddy window (< 64 d). The kinetic energy
on each window is obtained accordingly with the MWT transform coefficients. In the upstream, the EKE peaks in August,
and reaches its minimum in winter; in contrast, the EKE downstream has two peaks, one in April and another in September,
and attains its minimum in winter. Using the MWT-based canonical transfer theory and localized multiscale energetics
analysis, we find that barotropic instability and baroclinic instability are the main mechanisms for the EKE variations in
this region. They govern the different EKE seasonal cycles in upstream and downstream Kuroshio, respectively. In the
upstream, the EKE seasonality is mainly generated through a barotropic instability pathway (i.e. the canonical transfer of
kinetic energy from the background flow to the eddies). In contrast, in the downstream, the April peak is determined by a
baroclinic instability (i.e. the canonical transfer of available potential energy from the background flow to the eddies,
which is further converted to EKE), while the September peak is jointly generated by a baroclinic instability and a
barotropic instability.

Key words Kuroshio; East China Sea; multiscale window transform; canonical transfer; barotropic instability;
baroclinic instability



