universite

PARIS-SACLAY

El Nino diversity during the Holocene
in relation to mean state changes

Isma Abdelkader Di Carlo!, Pascale Braconnot!, Matthieu Carré23, Olivier Martil, Mary Elliot4

IIPSL /Laboratoire des Sciences du Climat et de I’Environnement, unité mixte CEA-CNRS-UVSQ, Université Paris Saclay, Paris, France
2[PSL-LOCEAN Laboratory (UMR7159 CNRS-IRD-MNHN-Sorbonne Universités), Paris, France
SFacultad de Ciencias y Filosotia, LID, CIDIS, Universidad Peruana Cayetano Heredia, Lima, Peru
ALPG, Université de Nantes, France

Ways to find me

Scan me &
( ~~  isma.abdelkaderdicarlo@Ilsce.ipsl.ir -

Isma Abdelkader Di Carlo

0000-0002-8982-8343



mailto:isma.abdelkaderdicarlo@lsce.ipsl.fr

universite

PARIS-SACLAY

Q) N
@ WBLPG

LSCE

El Nino diversity during the Holocene
in relation to mean state changes

Isma Abdelkader Di Carlo!, Pascale Braconnot!, Matthieu Carré23, Olivier Martil, Mary Elliot4

ITPSL/Laboratoire des Sciences du Climat et de I’Environnement, unité mixte CEA-CNRS-UVSQ, Université Paris Saclay, Paris, France
2[PSL-LOCEAN Laboratory (UMR7159 CNRS-IRD-MNHN-Sorbonne Universités), Paris, France
SFacultad de Ciencias y Filosotia, LID, CIDIS, Universidad Peruana Cayetano Heredia, Lima, Peru
ALPG, Université de Nantes, France

Interannual variability in the Nino3.4 box

250-year running standard deviation of 2-7 year band-pass filted SST

std (°C)
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Simulation with the IPSL model [Braconnot et al. (2019)]
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Key points

> We study El Nifio diversity with two
historical datasets and two 6000-

year-long transient simulations from
the IPSL model.

0.1

El Nino patterns

From |Takahashi et al., (2011)|, we define: —— ER
» ER (Exact Regression): § L — AM
_ PC1-PC2 s
E= 7 N
NS
o PCL+PC2 § § 2
V2 !
» AM (Approximate Method): § e
E = Niﬁ01+2 - 05 X Niﬁ04 © : : : :
— 1960 1980 2000 2020 years (CE)
= 1./ X ln04 — U.1 X ln01+2
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: Proxy for “EOF” methods Proxy for “boxes” methods
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Key points

> We study El Nifio diversity with two
historical datasets and two 6000-

year-long transient simulations from
the IPSL model.
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El Nino patterns

From |Takahashi et al., (2011)|, we define:
» ER (Exact Regression):

o PC1-PC2
V2

o _ PCL+PC2
V2

» AM (Approximate Method):

E — Niﬁ01+2 - 05 X Niﬁ04

C = 1.7 X Nirio, — 0.1 X Nifio|,,
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Key points

> We study El Nifio diversity with two o
historical datasets and two 6000- E
)

year-long transient simulations from

the IPSL model. variance
) X103
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El Nino patterns

From |Takahashi et al., (2011)|, we define:
» ER (Exact Regression):
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» AM (Approximate Method):

E — Niﬁ01+2 - 05 X Niﬁ04

C = 1.7 X Nirio, — 0.1 X Nifio|,,
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Key points

> We study El Nifio diversity with two
historical datasets and two 6000-

year-long transient simulations from
the IPSL model.
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Key points

> We study El Nifio diversity with two
historical datasets and two 6000-
year-long transient simulations from
the IPSL model.

» Two equivalent indicators in the

present give opposite evolution on
the Holocene.

El Nino patterns

From |Takahashi et al., (2011)|, we define:
» ER (Exact Regression):
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Key points

> We study El Nifio diversity with two
historical datasets and two 6000-
year-long transient simulations from
the IPSL model.

» Two equivalent indicators in the
present give opposite evolution on
the Holocene.

Multi-linear regression

var(Nifio|,,) = a X var(E) + X var(C) + residual
var(Nifioy) = a X var(E) + f X var(C) + residual

with o and (3 the regression coefficients.
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Key points

> We study El Nifio diversity with two
historical datasets and two 6000-
year-long transient simulations from
the IPSL model.

» Two equivalent indicators in the
present give opposite evolution on
the Holocene.

Multi-linear regression

var(Nifio|,,) = a X var(E) + X var(C) + residual
var(Nifioy) = a X var(E) + f X var(C) + residual

with o and (3 the regression coefficients.
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§ o 0 X103
5 4 3 2 1 years(BP) 5 4 3 2 1 years(BP)

=== Niflo box’s variance == E mode’s regressed variance == C mode’s regressed variance
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Key points

> We study El Nifio diversity with two
historical datasets and two 6000-

year-long transient simulations from
the IPSL model. %103

» Two equivalent indicators in the 0 5 4 3 2 1 vears (BP) 5 4 3 92 1 years (BP)

present give opposite evolution on

variance

the Holocene. ==+ Nifio box’s variance == E mode’s regressed variance = C mode’s regressed variance

Multi-linear regression

var(Nifio|,,) = a X var(E) + X var(C) + residual S
=
var(Nifioy) = a X var(E) + f X var(C) + residual 'g =
S 0 0 x103
— ; - ; : ;
with o and (3 the regression coefficients. 5 4 3 2 1 vyears(BP) 5 4 3 2 1 vyears(BP)

==+ Niflo box’s variance == E mode’s regressed variance == C mode’s regressed variance
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SST (°C)

the IPSL model. - SST(6000-5000 BP) 12
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