Multidecadal Modulations of Tropical Atlantic impact on ENSO
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Atlantic Nino impact on ENSO.
Rodriguez-Fonseca et al (2009, 2020) Ding et al
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Tropical North Atlantic impact on
ENSO. Ham et al.,2013,2014; Cai et al (2019)
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21-yr moving correlation AT and TNA with EN, ITCZ and AMV Observed
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From Observations and sensitivity experiments it has been shown that:

Atlantic Niflo seems to impact ENSO :
« AMO negative Martin del Rey et al (2014,2015)
...but not enough observations (only 2 periods with AMO neg in the record!!)
o Equatorial ITCZ: Losada et al (2022)
TNA impact ENSO in AMO pos

« Wang et al (2017) corroborates this but just valid for one observational period!!



We need longer time series to assess the
multidecadal modulation ....



So...we had an idea!!!

Use the CMIP preindustrial model simulations as a benchmark for testing
interbasin teleconnections
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Do these curves mean something?
What is the background conditions favouring Atlantic-Pacific TBI?

Regression and correlation maps of these curves could give us an answer.

1

o8l
0.6(

041

l J]l ‘lM nn }lml
o k | W

04




AN- EN vanablllty SST TNA-EN variability SST

6ON 60N
V »‘)‘ i '\\9 3
o < s .
e v
20N
: s Pt .
] . oge a n s 3 oS T T T T T
Regarding Variability W w ww @ @€ 1k 0 uzow 6w
AN-EN vanablllty OHC TNA- EN varlablllty OHC
/ f/ . ‘-)' s \? S

e
I \ 2
i )

L P
Significant increase g .

of the Equatorial Pacific mean °“ ..—_:?-(\>
state variability in the periods |0 =

IZOE 1200

in which the Atlantic Nino AN-EN variability rainfall
leads ENSO N
Significant decrease of the TR w i g
Pacific mean state variability in 6 1206 180 120 60K
the periods in which the TNA N AN-EN variabilty SLP
leads ENSO u o X '

.

il AT

60E 120E 180 120W 50W 0 60E 120E 180 1200

AN-EN variability windstress TNA-EN variability wind stress
T, e - oy
- -

TITII I
| Ng =

1
7y i
fr

AN

60E 120E 180 120W BOW

180 120W BOW

Multimodel ensemble of the regression maps -0.1-0.09-0.08-0.07-0.05-0.04-0.03 0 0.03 0.04 0.05 0.06 0.08 0.09 0.1



AN-EN mean SST TNA-EN mean SST
3 =, T s . a7 ?’_ .r',.v ~5 '%L _,

0N
C 3
4081 1 ‘ s
o D, © iy .e-fu'
T W N - e e
o bl ¢ e, - =
e N i el
_* o -l e - - s .
my TR\ : -
' ¥ -8 &._ : >
180 ROF 170F 180 120w BOW 0

-0.6 —0.5 ~0.4 —0.3 ~0,1 ~0.050.025 0 0.0250.05 0.1 02 0.4 05 0.6

- AN-EN mean OHC - T%—Egmean OHC
o £ O PR T T
. i mr«/&"ﬁ‘e =1 ‘Pé“" LA
Regarding Mean State w2 \m__ () =Rases > L
- 1 Jossn ¥
A = ?‘5 A e s LR T
Atlantic Nino Impact on ENSO: - L T T WE w0t on D
-0.2-0.13—0.16—0.”-16.05—0.06 0 0.06 0,08 0.1 0.12 0.16 0.18 0.2
AN-EN mean rainfall = TNA-EN mean rainfall

Strong SST and rainfall gradient

R B A ey =

}mfj i \é_f ( E\‘i TNA impact on ENSO:
:ﬁ%ﬁ;! - 18 ‘*/L'? ty Clear change in the North
B I 7 =

shallower western Pacific TR il s : .
7 W w o 0 60 120 180 1200 6OW 0 Atlantic SUbtrOp|Ca| Gyre

thermocline

Ao EBESES

-400 -300 -200 -100 O 100 200—
AN-EN mean SLP TNA-EN mean SLP .
N 0 T . = et : In agreement with Wang et al
. . s NG i (2017)
Stronger wind convergence in the
Eastern Indian Ocean S0
180 120

-0.8 -0.7 -0.6 -0.5 -0.3 ;0.2 -0t 0 01 02 03 04 06 0.7 08
AN-EN mean windstress TNA EN mean windstress
& (¢ 4 i s - %,

5E3¥858

3
a

88

g a2 4
60E 120€ 180 120W
Multlmodel ensemble of the regression maps

=
-1 -09 -08 -0.7-05-04-03 0 03 04 05 06 08 09 1



CONCLUSIONS
Tropical Atlantic-Pacific Interbasin connections (TNA-ENSO and Atlantic Nino-ENSO) are non stationary
and only active during some particular decades
Results from a multimodel ensemble of CMIP5 PI-Control simulations show:
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