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SPATIO-TEMPORAL VARIATIONS OF MIXED LAYER DEPTH IN SOUTHERN OCEAN

YING Mei-Jia, LIU Hai-Long, WANG Fu-Chang, ZHANG Zhao-Ru, ZHONG Yi-Sen
(Shanghai Jiaotong University, School of Oceanography, Shanghai 200240, China)

Abstract Researches on the Southern Ocean in the past were limited by the lack of long-term observations. The Array
for Real-time Geostrophic Oceanography (Argo) project has continued to provide high-quality temperature-salinity
observations since 1997, making it possible to comprehensively study the upper layer structure of the Southern Ocean. We
used the Argo buoy observation data from 2000 to 2018 to analyze the temporal and spatial pattern characteristics of mixed
layer depth (MLD) in the Southern Ocean. The results show that there is significant seasonal variation of mixed layer depth
of the Southern Ocean. The MLD in winter and spring reaches its maximum in the north of the sub-Antarctic front in a strip
shape. In summer and autumn, MLD becomes shallow due to surface heating, and the seasonal amplitude exceeds 400
meters. On interannual time scales, MLD is modulated by the southern hemisphere annular mode (SAM), which is
consistent with previous results, showing an asymmetric zonal pattern. This research reveals that during the study period,
the Southern Ocean MLD deepens within the eastern of 90°E and the western 180°W, while it shoals within the western of
60°W and the eastern of 180°. This spatial characteristic of dipoles is primarily driven by winds.

Key words Southern Ocean; mixed layer; interannual variability; Southern Hemisphere Annular Mode (SAM)



