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Fig. 1 Lag correlations between the monthly sea surface tem-
perature anomalies (SSTA) in August and the monthly SSTA
from August of the current year [August (0)] to December of the
following year [December (+1)] at the grid point A (30.5°S,
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The pink dashed line indicates the 95% confidence level
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Fig. 2 Spatial distribution of SSTA autocorrelation between August and August of the following year (12-month lag autocorrelation) (a),
SSTA autocorrelation between August and February of the following year (6-month lag autocorrelation) (b),
and SSTA winter-to-winter recurrence in the southern lindian Ocean (c¢) from GECCO2. d—f, g—i, and j-I are
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The thin solid black lines indicate the 95% confidence level. The red contours in ¢ and f represent the ratio of climatological mixed layer depth (MLD) in Au-
gust and MLD in February computed from GECCO2 and ORAS4, respectively, and the number is the magnitude of the ratio. The blue dots represent the grid

points that meet the definition of SSTA winter-to-winter recurrence
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Fig. 4 Climatological mixed layer depth in August(a), climatological mixed layer depth in February (c), the ratio of climatological mixed

layer depth in August and mixed layer depth in February (e) computed from GECCO?2. b, d, and f are the same as a, c, and e respectively,
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The black dots in e represent the grid points that meet the definition of SSTA winter-to-winter recurrence, and the purple,

black and red box are regions A, B and C respectively
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Fig. 5 The relationship between SSTA winter-to-winter recurrence and seasonal variability of mixed layer depth
in the southern Indian Ocean
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a. Lag correlation coefficients between SSTA in August and SSTA from August of the current year [August (0)] to November of the following year [November
(+1)] in the Region A, and the pink dashed line indicates the 95% confidence level; ¢ and e are the same as a, but for the regions B and C respectively. b. Ver-
tical distribution of lag correlation coefficients for SSTA in August of the current year [August (0)] to the temperature anomalies from the surface to 300 m
from the current year August to December of the following year [December (+1)] in the Region A. Solid white line represents the climatological mixed layer depth,
significant value at the 95% confidence level is shown by the white dashed line; d and f are the same as b, but for the regions B and C respectively.

Regions A, B and C are shown in fig. 4¢
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Fig. 6 Spatial distribution of net heat flux anomalies (NHFA) autocorrelation between August and August of the following year (12-month

lag autocorrelation) (a), the difference between NHFA autocorrelation between August and August of the following year (12-month lag

autocorrelation) and NHFA autocorrelation between August and February of the following year (6-month lag autocorrelation) (b), correla-

tion coefficients between NHFA in August and GECCO2 SSTA in August of the current year (c), and lag correlation coefficients between
NHFA in August and GECCO2 SSTA in August of the following year (d) derived from NCEP data
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The black dots in a represent the grid points that meet the definition of SSTA winter-to-winter recurrence, and the red and blue box are regions D and E respect-

ively. The thin solid black lines indicate the 95% confidence level
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Fig. 9 Spatial distribution of latent heat flux autocorrelation between August and August of the following year (12-month lag autocorrela-

tion) (a), sensible heat flux autocorrelation between August and August of the following year (b), short wave radiation autocorrelation

between August and August of the following year (c), and surface wind speed autocorrelation between August and August of the following
year (d) derived from NCEP data
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A preliminary analysis of the characteristics and mechanisms for the recur-
rence of wintertime SST anomalies in the southern Indian Ocean

Dong Yue', TengHui', QiuYun', Lin Xinyu'

(1. Ocean Dynamic Laboratory, Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China)

Abstract: This study mainly uses the GECCO2 reanalysis data from 1958 to 2016 to analyze the spatiotemporal
characteristics of the southern Indian Ocean sea surface temperature anomalies (SSTA) winter-to-winter recurrence
through lag correlation analysis, and investigate the roles of oceanic reemergence mechanism and atmospheric for-
cing. The results show that the winter-to-winter recurrence of SSTA occurs south of 15°S in the southern Indian
Ocean, especially between Madagascar and southwestern Australia (15°-45°S, 70°-100°E). The recurrence mainly
occurs in the winter of the following year, but there are also some areas where the recurrence occurs in the follow-
ing fall and continue to the subsequent winter. Further analysis shows that the difference between the deep winter
mixed layer and shallow summer mixed layer, known as the oceanic reemergence mechanism, is the main cause of
the recurrence of SSTA in the southern Indian Ocean. In addition, the net heat flux also directly contributes to the

recurrence of SSTA in southern Madagascar and southwestern Australia.

Key words: southern Indian Ocean; sea surface temperature; winter-to-winter recurrence; seasonal variability
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