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Previous studies

Present detection is difficult due to

short observations and high variability First event attribution approach

Santer et al. (1995), Baehr et al. (2007), to low AMOC strengths
Roberts et al. (2014), Lobelle et al. (2020)
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Causal counterfactual attribution
Pearl (2009), Hannart et al. (2016), Hannart & Naveau (2018)

Causal model and assumptions

D Virt. certain (=99%)
L N B -2 et e Y 4 e I e Very likely (=90%)
- Time window
e N - N PUNS————— ] [ SUSS———— S R ) WO ———————————— Likely (=66%)
Joo%
Physical processes 0.2 -
|1 GHG 0.0 - . . . . I I I
B surieee 14 15 16 17 18 19 14 15 16 17 18 19
vatmng s Threshold (Sv) Threshold (Sv)
heat losses precipitation,
to atmosphere river runoff,
at high lat. ii land ice melt
SSTt high tsss( high .
Human influence was likely a necessary cause of
AMOC strengths between 16 and 18 Sv
Deeplwater
.4 Amoc
strength

Causal attribution of low AMOC strengths to anthropogenic influence — Eduardo Alastrué de Asenjo 4



o Mo
BY
(2 Universitat Hamburg

DER FORSCHUNG | DER LEHRE | DER BILDUNG

Causal attribution of low AMOC strengths to anthropogenic influence
Eduardo Alastrué de Asenjo, Armineh Barkhordarian, Sebastian Brune, and Johanna Baehr

a) 1990-2020
Check out more! b
—— o low strengths
gO.B
* Separate anthrop. GHGs and aerosols 2
\ 01
0.0 T T T T
14 16 18 20 22 24
* Influence of time window inspected b) AMOEISERRERT(SY)
1.0 S RS ,,,,,,,,,,,, B '_D_N ,,,,,,,,,,,, o E LB Vvirt. certain (=99%)
- _— e \ R _-{Very likely (=90%)
o o o] ] i -
* Probabilities in future years Z 067 1 oo
04/
&0.2
0.0

14 15 16 17 18 19 14 15 16 17 18 19 14 15 16 17 18 19
Threshold (Sv) Threshold (Sv) Threshold (Sv)

See more and
DX eduardo.alastrue.de.asenjo@uni-hamburg.de

vote here (f —
f YW @Edu_Alastrue

. you Uked 1t/

candidate Pr i

ntation contest




UH
iﬁ
(2 Universitat Hamburg

DER FORSCHUNG | DER LEHRE | DER BILDUNG

AMOC strength (Sv)

Additional material
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