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Variability of the Subantarctic Mode Water volume in the South Indian Ocean during 2004-20138
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Introduction The SAMW volume change

South Indian Ocean SAMW

Subantarctic Mode water (SAMW) : water mass with vertically
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each ocean basin, the  The dense SAMW experiences a decreasing trend of 0.053+0.027
denser SAMW is confined x107° m3 year? from 2004 to 2018, while the medium and light
to the east le., the SAMW increase by 0.008 +0.018x 10" m3year' and
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 Heat fluxes and wind from ERA-Interim.

SAMW definition: Red (the second period): 2012-2015
Blue (the first period): 2004-2007
* 100 m -1000 m fq From the first to the second period:
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e Pv<=0.5x10"10m"1 g PV=;E  The light SAMW expands, and its thickness increases by more

« 26.6 kg m> < 0<26.9 kg m~ than 50 m.

SAMW density classes:  The medium SAMW show a dipole pattern both for its spatial

coverage and thickness, which decrease in the lower latitudes and
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increase In the higher latitudes.

* The coverage of the dense SAMW does not change much at higher

26.6<0<26.7 26.7<0<26.8 26.8<0<260.9

Density range

latitudes; however, it decreases at lower latitudes. The thickness
decreases by more than 60 m.
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The SAMW volume change mechanism
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 The weakening of the Mascarene High and westerly winds in
the SIO reduces the evaporation-precipitation, surface heat flux
(the buoyancy loss) and Ekman pumping and shoals the
mixed layer southwest of Australia, which leads to a volume
decrease at 26.8-26.9 kg m= in approximately 3 years. West of
90°E, the parameters exhibit the opposite change, leading to a
volume increase at 26.6-26.8 kg m-3.

Surface buoyancy flux, Ekman pumping and 10 m winds (JAS) MVEOF 1

1 O I 1 | 1 . I 1 | . 1 I | L L 1 I

0 _f) e 6.8-26.9 volume change (%) — 4.0 * The distinct Weakenmg of

" emm=Standardized MH intensity i :

40 = Standardized EOF1 \ 2= 2.0 the Mascarene ngh (MH)

50 Y v 4 during 2000-2018 leads to

21 dAANIN SR 2T -

= ?,,l ~ ol changes in the SAMW
3 & 720

40 ' I | I | I I I I I l I I I 1 I I : VOIume With a Iag time Of
1980 1990 2000 2010 ~3 years.

Year

Conclusion and discussion

* Argo data reveal a Subantarctic Mode Water volume loss in the
SIO over the period 2004-2018.

* Most of the volume loss occurs in the density range of 26.8-26.9
kg m=3, while a volume increase occurs at 26.6-26.8 kg m-3.

 Changes in the SAMW volume are controlled by surface forcing,

which is closely related to the Mascarene High variation.

South Indian Ocean
The increasing ocean
heat content in the
SIO is dominated by
= 59271 Aan increasing volume
. 68260 Of water that is lighter
67268 than the SAMW (less
| —2s6267 than 26.8 kg m~), and
_ ) 65266 thus, the decreasing
o et -0 rensaonocs | —2s6265  volume of the dense
TR o B 03 105 oo | —--inearvend SAMW partially
offsets the increase in
the total SIO OHC.
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