A tool for objective detection of abrupt transitions In  _— opimesn

Optimal high resolution Earth System Models

] ~ / for exploring future climate change
& CMIP6 models

Valerio Lembolll; Susanna Cortil'l, Joran Angevaarel?l, Sybren Drijfhoutllls!

Sha ring IS : [INational Research Council of Italy (CNR), Institute for Atmospheric Sciences and Climate (ISAC), Italy [2IRoyal
encouraged Netherlands Meteorological Institute (KNMI), Netherlands [BlUniversity of Southampton, United Kingdom

Introduction Combining masks

There is a growing concern that the unabated increase of anthropogenic emissions in the

near future may push the climate system beyond some of the thresholds that may signal Combined mask
the occurrence of a tipping point (McKay et al. 2022). In this respect, it is crucial that

state-of-the-art Earth System Models are coherently and reliably reproducing critical Maximum 10-year jump Last 30 years Detrended standard dev. P-value of KS test

transitions in commonly identified tipping elements (cfr. Loriani et al. 2024). Models are in
fact instrumental in addressing the boundaries of safe operating spaces, in which
effective mitigation and adaptation policies are conceived and implemented. In a previous
work (Drijffhout et al. 2014), tipping points were investigated in CMIP5 model outputs,
benchmarking successive model inter comparisons and enabling the interpretation of
processes lying behind the highlighted tipping points. Nowadays, the outputs of the
CMIP6 exercise have been made publicly available for most of the anthropogenic climate
change scenarios (namely, the “shared socio-economic pathways”, SSP) and, with the
unfolding of the discussions on experimental protocols for the 7th phase of the CMIP
exercise, the timing is appropriate to revisit the Drijfhout’s 2014 catalogue. We hereby
present a publicly available software to detect abrupt changes in CMIP6 model
outputs, including those classifiable as “tipping points”, and apply it to a set of oceanic
(near-surface temperature and salinity, sea-ice concentration) and atmospheric variables
(precipitation) to highlight some common features across the multi-model ensemble and
hint at processes possibly responsible for such abrupt changes.

Methodology Some examples (scenario ssp585)
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