UNIVERSITE .h SCIENCES % UNIVERSIDAD

CHEIKH ANTA DIOP s 0 RBO N NE - COMPLUTENSE

DEDAKAR UNIVERSITE MADRID

@Uﬁs::m;.yzozz Tuesday, 24™ May 2022
&
(D
On the detection of externally-forced decadal modulations
of the Sahel rainfall over the whole 20th century in the CMIP6 ensemble
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Context

Decadal modulations of Sahel rainfall (JAS) over the whole 20" century

0.8

0.6

0.4

Precip [mm/day]
©
(=]

—-0.8

1900 1920 1940 1960 1980 2000
[vears]

—— CRU
- GPCC



Precip [mm/day]

0.8

0.6

0.4

0.2

Context

Decadal modulations of Sahel rainfall (JAS) over the whole 20" century

1900 1920 1940 1960 1980 2000
[vears]

—— CRU
- GPCC

o=
»Um

00O
=+ b3 LA

"4
@[

Lol
OO0 00O.
RO RN



Context

~ External forcings
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Context

~ External forcings Decadal modulations of Sahel rainfall (JAS) over the whole 20" century
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* Influence of SST changes ?

Attibution of decadal modulations of Sahel rainfall J « Effect of Greenhouse Gases ?
during the entire 20th century ‘

* Effect of Anthopogenic Aerosols ?

* Ftc...

Aim of this study :

Quantify the contribution of external forcings and the internal
variability on the synchrony of decadal rainfall modulations in the

Sahel during the 20th century in the model ensembles from the sixth

coupled model intercomparison exercise (CMIP6)

N

> 12 CMIP6 models, chosen because of availability of
at least 10 historical members.

...........



Synchrony of the Sahel rainfall Decadal modulations
between observation and models

ACC (CRU & models’simulations)
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Strictly positive average correlation for all models except CNRM-CM6-1, NorCPM1 and CESM?2.



Synchrony of the Sahel rainfall Decadal modulations
between observation and models
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> Strictly positive average correlation for all models except CNRM-CM6-1, NorCPM1 and CESM2.

~ For all models, the average correlation of the residual variability with the observations is close to 0.



Synchrony of the Sahel rainfall Decadal modulations
between observation and models

ACC (CRU & models’simulations)

0.8
0.6 f l ./ i = Average historical members
0.4 ; i (at least 10 members)
| Y
0.2 i —¥— Historical memb.
9] v * HistEns
g 0.0, * —¥— Residual memb.
¥~ Average ACCs
—-0.2+
-0.4
-0.6
-0.8
P W0 P ® OB W W O 2 5
M
o™ o o™ \?~° o gaﬁ ‘C?“\ cﬁﬁ 9“\7' 6‘“‘ Q‘l\\' ,‘\-’6
et ot W oY @ oY
Q% ¥ WA (7o

> Strictly positive average correlation for all models except CNRM-CM6-1, NorCPM1 and CESM2.
~ For all models, the average correlation of the residual variability with the observations is close to 0.
» Significant correlation (95 %) of externally forced modulations of Sahel rainfall in ,

, and models.



Conclusions

~ Positive influence of external forcings on the synchrony of decadal modulations of Sahel rainfall in
CMIP6 ensemble.

» Significant correlations (95 %) of the response to external forcings in 1/3 of models used.

> All these correlations (significant or not) could be influenced by the uncertainty of the response to

external forcings in these models.

Ndiaye et al., 2022 (minor revisions for Journal of climate)
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