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Study the Variability Of SI\/IOC during the Iast Centu ry Fig 2: Variability Of SMOC |ndeX over the StUdy regIOn (bIaCk, SV) and VertICaI P Sl B ol e - ~ Ml ”
' current anomaly over south Indian Ocean subduction zone (blue, 107m s?) | © " " esmssrr i re—
estimated for (b) summer (JJA), and (c) boreal winter (DJF) from SODA during e )
Studying the SMOC variability may be also helpful in | the period 1871-2010. OHC200 anomaly (a-c), D20 anyoma,y (d_%, o e
understanding Its impact on thermal structure of Indian | The stronger SMOC variability leads to strong | &0 8 e o g the common neriod 1669
Ocean. downward Vel()City Variability IN the subduction Zzone, 2010. The correlation of 5-7year bandpass filtered SST  Fig 5: Composite of 5-7year filtered
; anomaly from (h) SODA and (i) OISST with the upper 200m Ocean Heat content
ObJeCtlveS and vice versa. SMOC index is also provided. The dots denote the  anomaly (108 Jm=2) and depth of 20°
region where the correlation is 95% significant iIsotherm anomaly during DJF for
. ‘y- . . (a,c) strong and (b,d) weak SMOC
*To study the variability of the Indian Ocean SMOC and iIts Intra-decadal Variabi"ty of SMOC during boreal 3(/ear::, fro)m SODA (shta_xdeld) and ETI\II4
: : : : : = : i, - contour), respectively. e
association with the climate variability during last century winter The band pass  filtered composite of 5 to 7 year filtered sea
OHCAZOO Sea |eve| DZO and level anomaly during winter for (e)
i . L. e S : strong and (f) weak SMOC years
-To examine the impact of SMOC variability on the thermal | ,|® T Tha spectrum  of the SST anomalies at south oOf from SODA (shaded) and AVISO
i n Sren : (contour). The 5-7year filtered
structure of the Indian Ocean s ) equator display StrONG  composites of wintel mean SST

%20_ _GECC,Oz""// SMOC lndex reveals that Coherency Wlth SMOC index at anomalies from SODA (shaded) and
' OISST (contour) for (g) strong and

the summer and v_vinter 95%0 confidence level. (h) weak SMOC years is also
SMOC display highest provided.

peak bdetwedenIS - ! yea:rs The filtered composites indicates that the strong
(Intra- recada’ timescale) | yeak) SMOC leads to a reduction (increase) in the
with 95% confidence level | oHcA200, D20, Sea level, and SST over south of 10°S.

Datasets used

Windstress, temperature, Sea surface height and ocean
currents obtained from Simple Ocean Data Assimilation
(SODA) 2.2.4 during the period 1871-2010

To confirm robustness In the Data Period
F?SUItS ocean reanal_y3|s from ORAS4 1959-2017 | The variance of the signal Causes of Intra-decadal SMOC variability
ditferent agencies available over CESR 1980-2011 5 & 5 & v ©w u = during winter is double | o v ses g0t vy

Period (years)

s The Intra-decadal variability
g of SMOC is associated with
=% the zonal wind variation
between 10°S and 20°S

different periods (see the table on GO 10489016 Fig 3 Spectrum of SMOC index for @ than that during summer.

the right) summer (JJAS) and (b) Winter (DJF) from

] . ] SODA (black), CFSR (cyan), GECCO2 :
Profiles of temperature obtained from EN4.2.1 and Ishi | (blue) and ORAS4 (red) during the period FUFther analysis focuses

datasets during the period 1959-2010. 1871-2010, 1979-2010, 19482010, 1958- on the SMOC variability | Siees Seemss (Correlation is 0.85)
2010, respectively. The dashed lines . B B TR R Y R
represent the 95% confidence levels of the durlng DJF
MethOdOIOQy SpeCtrum. COI’I’eIation between 5 to 7year Correlation between 5 to 7year

bandpass filtered MSLP anomaly | |pandpass filtered MSLP anomaly
and Zonal winds between 10 ° -20°S and SMOC index

The strength of transport associated with SMOC Is estimated 20| =052
from meridional overturning stream function ¥(y, z, t).
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where, z - Vertical coordinate

nox v - Meridional current Y S| B BLARA [ ml II YT 108
¥(y,2) = / / v dx dz, X,, X, - Eastward and westward oo I I I I oo
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boundarles, reSpeCtlver. 1880 1900 1920 1940 1960 1980 2000
SMOC ind is defined th (c) Standard deviation (Sv) Fig 4: The time series of 5 to 7 year bandpass filtered SMOC index (black, Sv) and o QO;E | lnolg TOEI I su°E N
Index 15 detined  as € 2.20 vertical current anomaly at 75m averaged over the subduction region (blue, 10-"m st) 1 -0.8 -0.6 —-04 —02 0.2
detrended anomaly of stream 1.80 from SODA during the DJF. The dashed line denotes the standard deviation of the

Time series of 5 to 7 year bandpass filtered SAM index Vs. and difference

SMOC index for SODA (1.1 Sv). The correlation of the SMOC index and the vertical _
naex (1.1 5v) ! NEex Vert in MSLP at R2 and R3 (R2-R3)

current anomaly is also provided.

function at upper 80m averaged 14
between 8.5°S to 15°S (region of
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Monthly and seasonal evolution of SMOC Index 4). ool viy yw " jeo g
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re————— _ Strong SMOC years |1870,1875,1876,1940,1945,1946,1952,1953,1958,1959,1964, The variability of zonal wind 1s driven by the
The seasonal evolution of 1961,1966,1987,1992,1993,1596,1399,2004,2005,2010 meridional pressure gradient between tropics and
the SMOC Index INDICAtES | [\yeak SMOC years |1872,1873,1678,1943,1949,1955,1956,1961,1962, 1967, 1983, high latitude associated with the southern annular
10 that variability IS 1984,1989,1990,1995,1996,2001,2002,2007,2008 mode (SAM)
=t maximum  during  the .
0] ousa SON winter DJF compared to ,\2) Strong years —, o005 mys =S Y Weak years (b) Summary and conclusion
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DJF - - ]
354 & The result Is consistent IR Y s.Ime H...;,I.mtnm " century long ocean reanalysis dataset.
30{  — - = among different products.
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\ — | 40 W il l Attt The robustness of the iIntra-decadal signal Is
20, Ig 1: (a) Monthly mean (lines) of 500 | AR - A ! : :
B - - a°s 205 105 0 0°S_ 20 105 0° confirmed between ocean reanalysis datasets from
. SMOC index and its (b) standard g ] T | -
| deviation among different datasets. The 24 -18 -12 -0 0.6 L8 different agencies.
101 bar denotes the seasonal evolution of w current (10 ®m s‘l)
05 SMOC index from SODA. () S,tringﬂyears e ' Weék 'years (@) Negative (Positive) Anomalous low (high) at high latitude
00 Jan Feb Mar Apr Mé}'_JLIn{ Jul ]Aﬁg Sep Oct Nov Dec 148[ r | £ ‘ SAM Anomalous hlgh (IOW) at TrOpiCS
Time (months 7/ |
. I . . ] 18°S :
Variability in SMOC during annual, summer and winter .
22°S .
Data Annual Summer Winter Standard deviation of detrended B4 § { Stronger (Weaker) Anomalous easterlies (westerlies)
SODA 20 1.86 2 2 SMOC index for annual, summer s I than normal SMOC South of 10°S
and winter from all datasets during 40°E 50°E 60°E 70°E B0°E 90°E 100°E 40°E 50°E 60°E 70°E 80°E 90°E 100°E
ORAS4 | 1.44(0.4) | 1.80(0.54) | 2.2(0.78 : _ : .
©4 ©4) O | the respective available periods. e N ——
GECCO2 | 103(050) | 1.71(06) | 246(0.79) | The correlation of the SMOC index | | ~
CFSR | 0.93(0.54) | 1.28(0.4) | 2.1(0.78) W'th.drzspe%t IE tSODA s also Durlng strong (Weak). SMOC years, the composite Reduction (increase) in Upper 200m OHC, D20, SLA
ORI ln! 11Ee 3 analysis of transport displayed more (less) southward and SST South of 10°S

Winter display high correlation between detrended SMOC (northward) transport centered at 10°S
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