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> > > 7/d / /km /em /km
7d 7<I=20 7665 8265 46.72+13.88 5.62+3.86 38.75
, 2005~2019 20<T==30 2034 2066 49.24+12.89 6.56+4.53 66.67
24 793 7d 30<T=40 979 933 50.53+£12.94 7.27+4.97 87.54
2 cm ( 2)’ 12371 40<7=50 575 475 51.38+12.80 7.76 £5.54 108.53
(CyclOHiC eddy CE) 49.9%. 12422 50<T=60 351 261 51.78+12.59 7.80+5.38 121.96
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80<7T=446 . . . . .
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CHARACTERISTICS OF EDDIES IN THE CENTRAL INDIAN SECTOR OF THE
SOUTHERN OCEAN BASED ON SATELLITE OBSERVATION FROM 2005 TO 2019

LI Deng', CHENG Ling-Qiao"** ~ YAN Chen-Bing', ZHANG Chun-Ling"*3, HU Song"?*"?

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Demonstration Center for Experimental
Teaching of Marine Science and Technology, Shanghai Ocean University, Shanghai 201306; 3. Key Laboratory of Marine Ecological
Monitoring and Restoration Technologies, MNR, Shanghai 201306, China)

Abstract In the central Indian Ocean sector of the Southern Ocean beside the topographic control (Kerguelen plateau),
the confluence of Antarctic Circumpolar Current (ACC) and Agulhas Return Current strengthens the downstream
baroclinic shear, resulting in a significant increase in eddy energy. Therefore, the study on eddies in this region is helpful to
understand the eddies characteristics and the distribution relationship between topography and eddies in this region. Based
on the satellite data from 2005 to 2019, a statistic study on the characteristics of the eddies was conducted and their
generation distribution and the movement of the cross frontal eddies were analyzed. In addition, combined with the Argo
profile data, hydrographic properties inside eddies were further evaluated. Results show that most of the eddy life cycles
are within 20 days (64.25%), and most average radius during lifespan is between 30~100 km (96.13%). The average radius
has a positive correlation with the average amplitude (correlation coefficient R = 0.55). Eddies with larger life cycle have
longer average propagation distance. The number of eddies increased significantly since 2014 due mainly to the increase in
the number of short-lived eddies (<30 days). In contrast, the eddy kinetic energy (EKE) anomaly decreased in the late
2010s. The generation location of eddies gradually moved from the frontal area between the Subantarctic Front (SAF) and
Southern Boundary of the ACC to the north of SAF with the increase of life cycles. Among the cross frontal eddies, the
warm eddies tended to move to higher latitudes while the cold eddies moved to lower latitudes, most of which can carry
water masses. According to the analysis results of hydrographic characteristics inside eddies, eddies with different
polarities could accomplish long-distance transportation of completely different water masses. For water masses from the
same source, cyclonic eddies have a vertical uplift effect, while the anticyclonic ones have a subsidence effect. This
research helps to improve the understanding of eddy characteristics and variability in the Southern Ocean and supports the
further research on eddy dynamics.

Key words Kerguelen; ocean eddy; statistical characteristics; cross frontal eddy; vertical structure



