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Abstract: In this study, the time-varying barotropic dynamic process and kinetic energy cascade of the Kuroshio extension
body were investigated according to the measured seabed pressure and seabed velocity data of bottom-seated reverse echocar-
diography (CPIES). First, the CPIES data were pre-processed using denoising, gridding, and leveling to obtain the barotropic
dynamic height grid and the bottom velocity grid of the Kuroshio extension body. Subsequently, the barotropic dynamic height
distribution map, the barotropic vortex kinetic energy distribution map, and the barotropic kinetic energy flux spectrum were
calculated. The results revealed that: 1) in the absence of an external force, dynamic height fluctuation of the positive pressure
will cause the water to flow from high-power to low-power regions, resulting in the generation of higher eddy kinetic energy. In
the presence of an external force, the water flows from the low-power region to the high-power region, increasing the baro-
tropic dynamic height and the eddy kinetic energy. 2) Through analysis of the average barotropic kinetic energy flux spectrum
over a long period of nine months, the barotropic reverse kinetic energy cascade in the geostrophic turbulence theory was veri-
fied. 3) The spectral analysis of the monthly average barotropic kinetic energy flux of the Kuroshio extension showed that the
magnitude of the vortex kinetic energy will affect the variation in the kinetic energy flux amplitude. With increasing vortex
kinetic energy, the amplitude of the kinetic energy flux spectrum increases, and the forward/reverse kinetic energy cascade in-
creases, and vice versa. Furthermore, the cascade of barotropic kinetic energy changes with time. From June to August 2004,
the cascade scale of reverse kinetic energy reduced, and its strength increased over time. In September 2004, the intensity of the
cascade of reverse kinetic energy suddenly weakened, and from September to November 2004, a cascade change process of
reverse kinetic energy was similar to that from June to August 2004. Lastly, from December 2004 to January 2005, the forward

kinetic energy shifted from the cascade scale to a small scale, and its intensity weakened.
(ALt #: AIZF)
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