Impactsof the Atlantic Multidecadal Variabllity o

tropical climate and tropical cyclongctivity

YohanRuprichRobert

RymMsadek HiroyukiMurakami,TomDelworth
and
FredCastruccipSteve YeageGokhanDanabasoglu

Boulder s2d workshop, September12018

Barcelona
Supercomputing

Center

Centro Nacional de Supercomputacion

INADEC
H2026MSCA800154




AMV impacts on climate

Temperature anomalies (°C)

North Atlantic SST time serle{'smg et aI 2009) - AMV pattern

0.40 — Externally forced varlablllty
- I AMV

0.20 —

0.00

-0.20 —

-0.40 —

I I 1 T T I 1 1 Ll I 1 1 Ll I 1 1 1 I I 1
1900 1920 1940 1960 1980 2000
years

Atlantic Multidecadal Variability (AMV)

co o o 0

0

DroughtsoverN.andS. America Motivations:
AMV and impacts pssiblypredictable

Europ summer temperature :
multiyear ahead
Saheldrought
Arctic seace o
Limits:
Occurrence of weather extremes Too short historical records
Tropical cyclone activity A AMV teleconnections not fully understooc

Hiatus 1




Experimental design

North Atlantic SST$5°N-70°N) restored to the _AMV patte”?

observed AMV pattern with a 5/15-day
restoringtime scale :

30N =

10yr long large ensembleexperiments

Free oceanice-land-atmosphere interactions iy - - :
outsidethe Atlantic I [T [ T

-0.32 -0.16 0 0.16 0.32
°C/opmy

AMYV+ensemble: daily North Atlantic S-%L—

AMV- ensemble: daily North Atlantic S%ﬂj—

.2  GFDICM2.1 = 1°ocean/200kmatmoC 100members
&6‘0@\5 NCARCESM1= 1° ocean /100kmatmo(; 30 members
N GFDIFLOR = 2°ocean /50kmatmo C 50 members

« GFDEFLOR_FAGFDEFLOR + surface flux adjustmémireduce mean SST bias

daily ClimaiiMygypattern

daily Climaddgpattern

YIS S

O

Protocol adoptedby Decadal Climate Prediction Panel of CMIB&er et al. GMD 2016)
2




AMV Iimpacts on Pacific
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AMV Iimpacts on Pacific
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Origins of AMV impacts on Pacific
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AMV Iimpacts on Pacific: mechanism
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