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The Atlantic Multidecadal Variability (AMV) is a North-Atlantic basin wide sea Does AMV modulate ENSO variability? How

% 020 surfacetemperature(SSTHuctuationon multidecadakimescales

5 000 - We used output of idealized AMV simulationsrun with the NCAR

%_MU_: ~ FIG 1. Internal (red and blue) versusexternal (black)componentsof the observedAMV (RuprichRobertet al., 2017). CESM model as part of the Decadal Climate Prediction Project

5 - (DCPPj}Boeret al. 2016. TheObservedAMV pattern (ERSS%ywas
M;m' I T T T T - Imposedto preindustrialSST#hroughsurfaceflux restoring.

years AMV+ target pattern

In boreal winter, warm AMV conditions (AMV+)drive tropical Pacificcooling (Fig 2a), a northward shift of the Intertropical
Convergenc&one(ITCZanda strengtheningof the trade windsacrossthe equatorialPacificOcean(Fig 2b). Thesechangesn
the tropical Pacificmean state are a signatureof a strengthenedWalker circulation,a key mechanismin the tropical Pacific
responsego warm SSTa the tropical/North Atlantic at interannual(Rodriguez-onsecaet al., 2009 and multidecadal(Ruprich

Fixed AMV pattern which doesnot vary
In time nor accountfor AMV seasonality
30 membersx 9 full winter seasons= 270

. earsper AMVphase
Robertet al., 2017) timescales y P P
: : : " FIG 3. AMV+ target pattern obtained from observations
- FIG 2. Tropical Pacific mean state
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/ El Niho eventsin AMV+ have coole
. SSTY~10%) in the central (CP)and

eastern (EP) equatorial Pacific and
warmer SSTsn the west (WP)Pacific
(Fig4.a).
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—— Under AMV+conditions,precipitation
w04 703 0z modeh 0020304 gnomalies during EI Nino (Fig 4.b)
S SR shift from CPto WP, with a decrease

In CPprecipitation anomalyof D40%.

FIG 4. AMV modulation of El Niflo (c) SSTand (d)
precipitation Blackcontoursshow compositeEINifio
anomaliedrom! a +dverlaidin contours

FIG 5. Schematioverlayof (a) the meanstate changesdueto AMVin the equatorialPacificin JASOMNnd (b) the climateresponseao EINifio modulatedby the AMV
in DJFShadingshowsoceantemperatureanomalies Redandblue linesin both panelsshowthe 20°Cisothermin the AMV+and! a *dxperimentsrespectively

The main contributor to the decreasein ENSOgrowth rate is a weakened thermocline feedback, which
Tofind the causeof the changein ENSCE5SToetween AMV+and AMV- we used dominatesfrom borealsummerthroughearlywinter, directly affectingthe ENS@Qrowingseason
the BjerknesStablilityindex(BJ)XJinet al. 2006).

Current damping Thermodynamic Zonal advective e DuringAMV# (Fig 5a), equatorialwind stressanomaliesare confinedoverthe WP, makingthe EPthermocline
P . =kman Thermociine lesssensitiveto wind stress(@ g, in agreementwith Libbeckeand McPhaden(2014). The EastWestupper
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Thetrade wind slackeningassociatedvith EININo are accompaniedy a westwardshift of the maximumSST

k ENSQyrowth rate decreasesy 30%in AMV+comparedto AMV- / Qddeepconvectionanomalies(Fig 5h). /
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FIG 7. Study Empjricalrelationshipbasedon the observedstandardizedprecipit
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of argely and evapotranspirationndex (SPEIlgstimatesthe extent of burnedarea
gely

prestedareasi hasedon preconditioningfactors suchas changesin precipitation and

Australia  with temperatureprior andduringthe fire season
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AMV and ENSG superimposed ANV signalremoved Burnedareadecreasedy 14%
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FIG 6. EINifio (top) and LaNifa (bottom) temperatureanomaliegK)in filled contoursand precipitationanomaliegmm day?) in black _ When EINino co-occurswith
contoﬁrsin DJFI\/FI)ean ENSQOmpactsare shov'?/nin a) and e), the differencebetweenthe gbsoﬁjteresponseto ElNino oryLa Nifain AMV+’ burned area
AI_\fIV+and AIYIV is shownin b) andf), the meanchangesdue to AMV appearin subpanelsc) and g) and the AMV modulation of El decreases Signiﬁcanﬂy by
Nifo or LaNifiaimpactsare shownin d) andh). 19% (Flg g Ieft).
Over Eastern Australia and under warm AMV conditions, El Nino summersare cooler and
wetter, and LaNifia summersare hotter anddrier TbAMVweakensENSO@mpacts However, if we remove the
mean AMV signal we find
Over SouthwestAustralia, EI Nino summersare hotter and drier and LaNina summersare that 0 K S NiB Qtatistically
coolerandwetter in AMV+comparedio AMV- ThbAMVintensifiesENSOGmpacts significant AMV modulation

of the ENSdire relationship

: : : : : FIG8. Boxplotsof absolute(left) and anomalous(right) burned area (kn¥) in SEAustraliaestimated . i i i
We linked the surfaceresponseto anomaloussubsidenceassociatedwith changesin large using CESM output with the empirical SPEBA relationship Red (blue) boxplotsindicatevaluesin 1N SEAuUStralia(Fig 8 right).
Sca|edynamic$ riven by A|\/|V+,rather than Caused:)y |Oca|sca|eprocesses AMV+(AMV£). Numberson top show the % difference between EINifio (or LaNifia) in AMV+and
AMV- andtheir associate@ valueestimatedwith a double-sidedt-test.
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