Warm phase of the AMV damps ENSO
through weakened thermoclined feedback
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Introduction

Modulation of ENSO and its impacts by the mean climate state
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The Atlantic Multidecadal Variability (AMV)

Observed warming trend in the North Atlantic (AMV+) since 1990s
NY
tropical Pacific cooling
and global warming hiatus

(McGregor et al. 2014, Li et al. 2016)

NCAR-CESM1 model AMV temperature impacts in DJFM AMV precipitation impacts in DJFM

[AMV+ - AMV-] [AMV+ - AMV-]
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Also at interannual timescales (Dong et al. 2006, Rodriguez-Fonseca et al. 2009, Martin-Rey et al. 2012, Ham et al. 2013, Polo et al. 2014)
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Experimental design

[How does the AMV impact ENSO variability?]

|dealised AMV simulations, run for Component C of the Decadal Climate Prediction Project (DCPP) from CMIP6

(Boer et al. 2016)
AMV+ target pattern

Ensemble Nino Nifo Nina Nina

size At.Res.  Years  \vive+  AMV-  AMV+  AMV-

NCAR-CESM1 30 192x288 | 270 77 79 91 103

» Observed AMV pattern (ERSSTv4) was imposed to
preindustrial SSTs via surface flux restoring

» Fixed pattern does not vary in time nor account for AMV
seasonality
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Experimental design

SST anomalies in DJF in the Nifio3.4 region " .
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AMV modulation of tropical Pacific mean state [AMV+ — AMV-]

b) AMV modulation of mean state PR and 850hPa w_{r}g
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Warm phase of AMV reduces ENSO variability

Differences in ENSO impacts between AMV+ and AMV-

El Nino
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d) AMV modulation of El Nino PR
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90% of the El Nifio PR modulation is explained by SST changes
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The Bjerknes Stability index (Jin et al. 2006)

a) ENSO feedbacks AMV-
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Current damping feedback

Current damping
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Thermodynamic feedback

Thermodynamic
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Zonal advective feedback
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Ekman feedback
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Fig.4 The Ekman spiral (southem hemisphere) is
believed to be the result of the action of steady S

wind on surface waters.
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Thermocline feedback

Thermocline
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The Bjerknes Stability index
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Weakening of the thermocline feedback

a) Thermocline feedback
- ---- Total —— Real [y, BN B, NEEE W/H, B a,
0.151
0.14

B, is the largest contributor to the
weakening of the thermocline feedback

DF JfM FMA MAM AM] M) JJA JAS ASO SON OND NDJ Annual

Month In AMV+, the thermocline is steeper
and less sensitive to wind stress
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Wind stress forcing is confined to
the west of the equatorial Pacific
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Conclusions

* Warm phase of AMV reduced the amplitude of ENSO SSTs by 10% and precipitation by 40%

* Wind slackening associated with El Niflo confined to the west - Thermocline is less sensitive to wind stress

a) AMV modulation of ENSO feedbacks b) AMYV modulation of El Niiio
sﬁer Enhanced A
Walker Northward precipitationin
circulation \shift of ITCZ the West Pacific ‘
. ColdSSTs ace

Wind stress
confinedin

~ west F?adﬂi A

~ Enhanced upwelling

Multidecadal climate variability outside the tropical Pacific is important for future ENSO predictions!!
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Ongoing work — Extratropical implications

 AMV also modulates the regional climate response to ENSO

AMV modulation of El Nifo tas in DJF
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Case study: Australia

5

AMV mod of El Nifio TAS DJF SNR AMV

d of El Nifio TAS DJF

20

15

10

AMV+ weakens the climate rlesponse to ENSO in Australia
Changes in circulation

Precipitation and temperature impacts

Extremes -> Frequency and intensity of fires
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Key Points:

o AMV weakens ENSO sea surface
temperature anomalies by 10% and
local ENSO precipitation anomalies
by up to 45% . . ) )

¢ The thermocline feedback in the “National Center for Atmospheric Research, Boulder, CO, USA
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