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The manuscript presents a review of the current advances in modeling D-O events with
IPCC-class climate models and proposes a common protocol for modeling D-O type
oscillations within the PMIP4 framework. While the authors present a comprehensive
summary of model simulations that exhibit D-O type oscillations, the respective boundary
conditions and the underlying mechanisms they also highlight the limitations of modeling
such abrupt climate events with IPCC-class models.

The manuscript nicely summarizes previous simulations of D-O events and allows for a
comprehensive insight in the advances and limitations of modeling such abrupt climate
events. The authors pose many relevant questions, which, to this point, cannot be
answered with great certainty. I believe that the proposed protocol for modeling and
better understanding D-O oscillations is valuable to the wider scientific community and for
a better understanding of the ability of climate models to simulate past and future abrupt
climate events. However, I would like to propose to include some of the limitations of the
planned intercomparison study and what we can learn from such an intercomparison in
case D-O events do not occur under the proposed boundary conditions (except that the
models are too stable).

Specific comments: 

The variety of model setups and boundary conditions to simulate D-O-type oscillations
that is presented in this study (e.g. Table A1) shows that each model has likely a very
different threshold at which D-O events might occur. Hence, the models simulate D-O
oscillations under very different ice-sheet states, utilized parameterizations and/or trace-
gas concentrations. Proposing a common value for the trace-gases and two different ice
sheet reconstructions will help to identify whether the models are capable of simulating D-
O events under ‘realistic’ conditions. However, some models might have their threshold at
conditions that are close but not within the proposed boundary conditions of the protocol.
How to deal with experiments that might formally be outside of the bounds of the



experimental protocol but show DO-type oscillations. We likely can still learn something
about the mechanisms behind these changes. Hence, I would suggest one additional
experiment alongside MIS3-cnt that allows for departures from the protocol (e.g. in terms
of atmospheric trace gases – maybe a CO2_variant). Given the mentioned previous
studies I doubt that any model will show oscillations at the exact same values that are
proposed.

Following the previous point, I am wondering what the authors can learn from the
simulations in case the majority of the models (if not all) do not show D-O oscillations
under the given parameter ranges. Are there still questions that might be answered. This
might add not only scientific credibility to this study but also a motivation for the modeling
groups to conduct such experiments.

Abstract: The mechanisms behind D-O events varies between models, as presented in
Section 2 and Table A1. In the abstract you only state the question: are our climate
models too stable to simulate D-O events? I think the model intercomparison will likely be
able to answer more than just this question, hence, I would try to include a little more
information on how such an intercomparison study may help to improve our process
understanding and/or past and future abrupt changes.

Line 60: In fact, so far you have only posed one question (see comment above). It might
make sense to shortly summarize the key questions here. 

Table 1: I liked this short summary of the key terms used within the paper. I was just
wondering what you mean by ‘A further issue arises…’ under the term Heinrich stadial.
Could you please elaborate in what sense it is an issue whether the H-event stems from
the Laurentide or Fennoscandian ice sheet.

Section 2.2: A sensitivity to the ice sheet height is evident in all model simulations
presented in the present study. In the protocol two different ice-sheet reconstructions are
proposed as boundary condition and Fig. 7 shows that the reconstructions are quite
different, specifically in terms of the extent and height of the Laurentide ice sheet. I
assume that the modelers can choose between either one of the reconstructions. It would
be good to add a small discussion on the uncertainties and differences that are expected
to arise in the model ensemble in terms of these uncertainties in the ice sheet
reconstructions. Previous studies for glacial-interglacial conditions have shown, that a
different height and extent of the Laurentide ice sheet has a significant effect on the
AMOC (e.g. Löfverström et al., 2014 - https://doi.org/10.5194/cp-10-1453-2014 or
Kapsch et al., 2022 - https://doi.org/10.1029/2021GL096767).

Technical corrections: 



Line 75: ‘which do not show these’ – ‘n’ removed, also might be good to refer to
‘oscillations’ instead of ‘these’

Line 77: ‘A number …’ – this sentence is a little confusing and becomes only clear after
reading Table A1. Please revise.

Line 161: ‘the sub polar gyre contracts, an inflow of’

Table 1: Bond cycle: ‘following H-events H5 and H6‘ – hyphen missing

Table A1-A3: There are several small typos throughout the three tables, please revise.
E.g. Drijfhout et al.: ‘spontaneous cold event that last around 100 years’ – missing s, but
there are several more. Also the format is not optimal in some places, specifically when
there are several simulations per study.
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