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The solid blue lines represent the dispersion curves of the first baroclinic mode (left) and the tenth baroclinic mode (right) of internal waves. The blue dashed

lines represent the M, internal tide frequency, the solid black line represents the inertial frequency f, and the black dashed lines represent the frequencies and

wavenumbers corresponding to 7 days and 50 km. The area between the solid blue lines is designated as the linear internal gravity wave influence zone.

The region with a spatial scale less than 50 km, situated between the internal wave dispersion curve of the tenth baroclinic mode and a frequency of

7 days, is defined as the submesoscale influence zone. The region with a spatial scale greater than 50 km and a temporal frequency greater than

7 days is defined as the mesoscale influence zone
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Seasonal variability of submesoscale vertical heat transport
in the Kuroshio Extension

Guo Guizheng', LiGang', He Yijun"**, Zhao Ruonan'

(1. School of Marine Sciences, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2. Key Laboratory of
Space Ocean Remote Sensing and Applications, Ministry of Natural Resources, Beijing 100081, China; 3. Laboratory for Regional Oceano-
graphy and Numerical Modeling, Laoshan National Laboratory, Qingdao 266237, China)

Abstract: Submesoscale processes associated with strong vertical velocities play significant roles in the vertical
transport of tracers between the ocean surface and the interior, including heat, buoyancy, and mass. Based on the
results of the (1/48)° LLC4320 model, this study investigates the seasonal variations of submesoscale vertical heat
transport in the Kuroshio Extension. The results show that submesoscale vertical heat transport in the Kuroshio Ex-
tension exhibits distinct seasonal variations, with strong transport in spring and winter, and weaker transport in
summer and autumn. The variation of net submesoscale vertical heat flux in the upper ocean is consistent with the
trend of mixed layer depth, which shows overall upward submesoscale heat transport above the mixed layer and
strong alternating positive and negative submesoscale vertical heat transport below the mixed layer, resulting in rel-
atively small net submesoscale vertical heat transport. Coherent spectral analysis of vertical heat flux wavenumber-
frequency suggests that submesoscale vertical heat transport below the mixed layer may be caused by linear intern-
al waves, but the upward and downward vertical heat transports induced by linear internal waves counteract each

other, leading to a reduced net vertical heat transport after averaging over the season.

Key words: Kuroshio Extension; submesoscale; vertical heat transport
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