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Fig. 1 The first two EOFs of EN4 sea surface salinity in the south of 60°S from 1950 to 2018
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The time series of the first two EOFs are shown in a. b and ¢ are the first and second mode with each contribution
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Fig.2 The low frequency change of sea surface salinity derived from the observed and reanalysis data (a) and the wavelet analysis (b)

in the Indian sector of the Southern Ocean (ISO)
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Fig. 3

Surface salinity distribution derived from MEOP, WOD and EN4 in the Indian sector of the Antarctic during

1979-2002 (a) and 2008-2018 (b) respectively
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Fig. 4 The mean salinity profile observations in ISO during two time periods (a), and mean salinity profile in July (b), February

(c) of each year
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Fig. 6 The AAO and IOD indices and the corresponding composite analysis of sea surface salinity anomaly in the Antarctic
from 1979 to 2018
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Fig. 7 The composite analysis of sea surface pressure anomaly and wind curl anomaly in the Antarctic in winter
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The solid line and the dashed line are corresponding to the positive and negative anomaly respectively
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Fig. 8 The composite analysis of winter wind anomaly and autumn sea ice concentration anomaly in the Antarctic
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Fig. 9 The running-mean correlation coefficients of zonal wind anomaly and wind curl anomaly with SSSa in the positive salinity

anomaly (Figure 3)
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Fig. 10

The climatological evaporation and precipitation anomaly during the 1979-2002, 2008-2018, and the composite

analysis of AAO, 10D positive phases
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The role of large-scale circulation on the consistent positive salinity
anomaly in the Indian sector of the Antarctic

Ni Xubin', DuLing', Shi Huangyuan'

(1. College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China)

Abstract: The key regions for formation of the Antarctic Bottom Water occupied in the Indian sector of the South-

ern Ocean. The salinity change of the region has a profound influence on the global climate change. EN4 reanalysis-

gridded data, measured seal data, WOD18 data combined with atmospheric reanalysis and sea ice concentration

data were all used to explore the sea surface salinity changes in the Indian sector of the Southern Ocean and the re-

sponse to large-scale circulation anomaly. The observation and reanalysis data both illustrated a significant posit-
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ive surface salinity anomaly occurred in the Antarctic coast since 2008, especially in the Indian sector. The surface
positive salinity anomaly was mainly centered in the Darnley Polynya and the north of Shackleton Ice Shelf. The
high salinity shelf water expanded northward from the Antarctic coast and deepened. Meanwhile, the upwelling of
Circumpolar Deep Water became increasingly distinct. Our study showed that this positive salinity anomaly was
connected with the Antarctic Oscillation (AAO) and the Indian Ocean Dipole (IOD). During the positive AAO and
IOD phases, the westerly wind enhanced significantly in the Indian sector and promoted the formation of sea ice,
which increased surface salt flux. The significant negative wind curl and low pressure anomaly resulted in the up-
welling of salty Circumpolar Deep Water and maintained the positive salinity anomaly. Additionally, increased loc-

ally zonal wind shear and enhanced evaporation were important factors as well.

Key words: positive salinity anomaly; the Indian sector of the Antarctic; Antarctic Oscillation; Indian Ocean dipole
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