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* Long-term multi-decadal scale variability of South Asian Summer Monsoon (SASM) IS
known to be associated with the Atlantic Multidecadal Oscillation (AMO) with positive
phase associated with above-normal rainfall and vice-versa over SASM region.

* Analysis of the 120-year historical record suggests that the relationship between the :
AMO and the SASM has weakened In recent decades.

* Two possible reasons emerge from the analyses of observational datasets and model e e e S
experiments. R A mEES N

 Enhanced Indian Ocean warming and weakened North Atlantic Subtropical High
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(NASH) are the prime factors weakening AMO-SASM association In the recent
decades. f S - :

* [ndian Ocean warming co-occurred during the recent AMO warm phase weakens the . y B - | . ‘ | '\,
meridional temperature gradient, weakening the regional Hadley cell, large-scale | " “ s
monsoon circulation and precipitation.

* The suppressed convection triggers a Rossby wave which manifests as a cyclonic T
circulation over west central Asia weakening the Tibetan anticyclone. In addition, T DR
weakening of NASH weakens the Circum-Global Teleconnection (CGT) connecting o

AMO to the SASM, leading to weakening of AMO-SASM association. b i

* Projected warming of the Indian Ocean and Atlantic demands better understanding of
the AMO-SASM teleconnection and their projected changes for assessing future
changes iIn SASM In a warming world.
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Observation Evidences

(a) Spatial map of JJAS mean Precipitation (mm.day!) from a). Observations and b).GMMIP. Spatial representation of the AMO in c).
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T ST SR AN SO S SR A SN SR N N S SR L Observations and d). II'TM-ESM. These patterns are based regressing monthly SST anomalies (denoted SSTA*) at each grid box onto
- — SASM (above normal) | - ! - the timeseries of the AMO SSTA* Index (defined as SSTA* averaged over the North Atlantic 0-60N, 80W-0W). e). Spatial
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Time-series of low-pass filtered SASM anomaly; Red bar indicates positive and blue bar indicates negative rainfall anomaly; AMO Index is overlaid 2) 850hpa moisture flux b) Divergent component of moisture transport kgm's’
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(black). b Time-series of precipitation averaged over core monsoon zone from different datasets. The bars indicate percentage departure. Green bar
indicate percentage departure (above normal), Yellow bars indicate percentage departure (below normal)
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Boreal summer low pass filtered precipitation (mm.day-) anomaly composites for (b).P1, (c). N1 and (d).P2. Regions significant at 95% confidence level are
stippled.
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« To investigate the role of local forcing i

i.e., Indian Ocean warming on AMO—E
SASM association, we performed !

sensitivity ~experiment by inducing i
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a) 850hpa molsture flux b) Dlvergent companent of molsture transport kg.m's™
wN 1 L I 1 1 I 1 1 4°N L L I L - 1 l -‘-I 1 I
..................... 02 - .

ISR G § 0.003 [ B ..

. - {= ’ F ' .

oy« =

7 ! 1

0.0018 . \ -, — o8

0.0012 ] & . < % A — 0.8

o0N - / T G ‘> — 0.4

0.0006 . ; . T . — o2

o b - e & ) . g — o

. - .I "“ S I '0.2

=0.00086 ., 7 ‘ — -0,4

-0,0012 ] ; — -0.6

£0.0018 — )

1.2

1.4

ooze |8 ::le
-0.003 I .
‘ : I ’ :

180 150W 120W a0 GO 0% 0 JIE GOE S0E 120E 150E 180

= ot = =2 = = = = = = = = = = = = = = '3[} '25 -EU '15 _1':' _5 l'.:l' 5 1{] 15‘ Eﬂ 25 ﬂﬂ

Spatial map of JJAS SST (deg C) anomaly (filtered) composite Spatial map of JJAS 200hPa geopotential height anomaly (m, H |gh||ght8

for a). P1 (1926-58), b). N1 (1959-1994) and c). P2 (1995-2017). filtered, shaded), 200hPa wind vectors(overlaid, m/s)
Anomaly significant at 95% confidence level are stippled. composite for b). P1 (1926-58), c). P2 (1995-2017) and d). P2-P1. « We explore the possible reasons for the weakening association between AMO and SASM in recent decades using both observations and
________________________________________________________________________________________ [ITM-ESM model simulations.

I, Enhanced Indian Ocean warming and weakened North Atlantic Subtropical High (NASH) are the prime factors weakening E » The novel aspect of our study is with a suite of experiments we demonstrate that the Indian Ocean warming, and the weakened NASH are the

AMO-SASM association in the recent decades. important factors for the weakening association between AMO and SASM.
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Indian Ocean warming co-occurred during the recent AMO warm phase weakens the meridional temperature ! Refe rence
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