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Fig. 1 The distribution of water depth and main flow field in Agulhas Current (a) and the surface time average eddy kinetic energy from

October 2011 to September 2012 (b)
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The black contours in figure b are the selected research subregions
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Fig. 2 The daily mean distributions of surface relative vorticity ¢ (a, ¢) and horizontal mesoscale strain rate MSR (b, d) on January 15 (a,

b) and on July 15 (c, d) in study sea area (the data are standaridized by planetary vorticity f)
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Energy analysis of submesoscale processes in the Agulhas current system
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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: Based on the high-resolution oceanic numerical model product of MITgecm with a resolution of (1/48)°,

the geostrophic balanced motion and unbalanced wave motion are decomposed via the frequency-wavenumber spec-

trum analysis method to analyze the distribution of submesoscale characteristics and diagnose the main factors af-

fecting their seasonal variations in the Agulhas current system. The results show that the submesoscale processes in
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the Agulhas current system have a significant seasonal distribution with strong features in winter but weak features
in summer. The mixed layer baroclinic instability is the main reason affecting the submesoscale seasonal differ-
ences in the area. In addition, the geostrophic balanced motions are predominant in the submesoscale process in the
regions with stronger eddy kinetic energy (EKE) and have no obvious seasonality. For the regions with weaker
EKE, the balanced and unbalanced geostrophic motions show significant seasonality, where the local mixing layer
shallowness is responsible for the increase of the unbalanced kinetic energy in summer. Our analysis helps to fur-
ther clarify the characteristics of submesoscale seasonal variation and its primary factors in the Agulhas current sys-
tem. The effective separation of geostrophic balanced and unbalanced motion enhances our understanding of en-

ergy transformation between multiscale processes in the ocean.

Key words: Agulhas current system; submesoscale process; geostrophic balanced motion; unbalanced wave motion; trans-

ition scale
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