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Introduction

Atlantic Meridional Overturning Circulation (AMOC)
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e Global Scale Impact in Paleo Climate

e Global Scale Impact in Modern Climate

e AMOC Fingerprints
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Global Synchronization of Abrupt Climate

Schematic diagram of global synchronization of abrupt
climate change indicated by paleo records
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A substantial weakening of the AMOC is linked to:
e Southward shift of ITCZ in Atlantic and Pacific

e Weaker East Asia and Indian Summer Monsoons

(Zhang and Delworth 2005)
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Modeled responses due to the weakening of AMOC

Change in Response to AMOC Collapse
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Atmospheric Impact of Atlantic Multidecadal Oscillation (AMO)
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The AMO (area averaged detrended SST anomalies over the North Atlantic) can lead to:

o Multidecadal variations in Sahel and India summer rainfall, and vertical shear over the Atlantic
Hurricane MDR (Zhang and Delworth 2006)

e Northern Hemispheric mean surface temperature fluctuations (Zhang et al. 2007)

e Multidecadal variations in the Northern Pacific (Zhang and Delworth 2007)
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Tropical Fingerprint of AMOC Variability

The link between AMO and AMOC is highly debated. Developing AMOC fingerprints is crucial for
understanding the origin and the attribution of observed SST variations.
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Ocean temperature anomaly due to the weakenmg of AMOC
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Observed Tropical North Atlantic (TNA) SST is anticorrelated with TNA subsurface ocean temperature. The

anticorrelation is a fingerprint of AMOC variations in coupled model simulations, indicating observed TNA SST
fluctuations may be AMOC-related (Zhang 2007).
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Extra-tropical Fingerprint of AMOC Variability

Observed SSH PC1 and subsurface temperature (Tsub) PC1

a . Obseryed SSH EOF1 (cm) b Observed Tsub EOF () ‘ ‘ ‘ | ‘ ‘ ‘ ‘ : — Weak
N Y =5 g PR | Y YObsevedSsHPCt b PCt T L N
Sk g N
{g: i ﬁ 03 3 S S
- 2 7 0.2 . . . . . . . . . g—
- ! | H o1 3 3 3 : 3 3 3 3 : 1B
0 0 o ‘ E 3 3 3 3 |y
! ‘ g0 3 3 3 1 ‘ 3 ; 3 : 1o
: B i AR MRS
] “ s A S S S A A S SRS S SN
.~ 4 sl = 04 : : : 5 : : r(SSH,Tsub) =0.98 - \L
5 N’:‘\‘-‘? 1( ‘:\\";. r :0:5 Weak—4 \ \ \ I \ \ \ \ 1 LIStrong
T T T T o 08 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
so’w  s0®w 40w 20°W ¢ |so'w 60W W Year
" Modeled SSH EOFT (cm) 4 ModeledTsub EOFT (K] Modeled SSH PC1, Tsub PC1, AMOC Index
_ T | ] | | | 16 L 1.0 Strong 4 Weak

Tgb{'rﬁ .

65°N st b = P A N R B B
_G\Q \] 3 K _G\Q g 1 §§ Modeled SS:H PC];Tsub PCT,AMOC Index L o T
550N | y ir . ﬂ? 120 ] ‘;}i 17 T F Ry~ 777 S L SN NN St R RN AR o
i Ll . A . . . . . . . . c
| nk N z W 0 ANENX S
45°N+ i 3 1= i g: z 0 ] AL "\ o : N i ¥ %
| e | 121 1 ‘ . ] 3:2 : i : f AN o > : Q
35°N 1 . 1B l b . : : ! N | ! 3
B8 , L 482 r(AMOC SSH] 064 : : : ; : ‘ ‘ : ;
o “ 10 “ I m r(AMOCTxub 081 0 1 ;r(SSH,Tsub)=0;.85 |
25°N 4% 124 10
.\‘-,\‘:-. m k""" 1 Weak -4 ! | | | | ! | ! ! | ! Strong
- T T T T T -18 T T T T T T 15
W oW | abw | 20w e ew | 4w 20w P 0 5 10 15 20 25 3$ear 35 40 45 50 55 60

The leading modes of SSH and subsurface temperature constitute a fingerprint of AMOC variations, and might be used
as AMOC proxies. It indicates that during the 60’s and the recent decade, the AMOC was stronger, and the recent
slowdown of the subpolar gyre is a multidecadal variation (Zhang 2008).
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Summary

®* Simulated global synchronization of abrupt climate change due to the
AMOC collapse is consistent with that indicated by paleo records.

® The AMO can lead to multidecadal variations in Sahel and India summer
rainfall, Atlantic Hurricane activity, northern hemispheric surface
temperature, and Northern Pacific SST.

® AMOC fingerprints are developed and could be used for AMOC
reconstruction in the past. They suggest that the observed AMO is linked
to AMOC variations.

® Observations of SSH and subsurface temperature could be used to
monitor AMOC variations.
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