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Stepanek et al. have produced a very thorough coverage of their contribution to phase
2 of PlioMIP and associated climate model simulations. This is an important individual
contribution to a significant undertaking of the international palaeoclimate modelling
community and there is lots of great science contained within this manuscript. With the
inclusion of more than the PlioMIP phase 2 simulations, | do think this work could easily
have been split across more than one paper, particularly the more detailed analysis
of some of the extra simulations. However, having them all in one place also has
some advantages, even if this makes it a long paper. Although it is generally a very
good manuscript, there are a few things that could be improved. Firstly, the language
needs to be improved and simplified to make it more understandable. In the detailed
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comments below are some suggestions of sentences that need changing, but many
more could be improved.

Secondly, and probably most importantly, although there is a good data-model compar-
ison, this is only done against PRISM3, rather than the more up-to-date and probably
more appropriate PRISM4 dataset. There is some utility in doing this comparison,
partly as there is a long legacy of doing so, enabling comparison with previous data-
model comparisons. However, in PlioMIP2 the move is towards simulating a timeslice
within the mid-Pliocene, trying to select an appropriate set of boundary conditions to
one particular time and refining the proxy datasets to allow a more appropriate data-
model comparison (Haywood et al., 2013b). There are now two datasets that allow
for data-model comparison with the marine isotope stage KM5c¢ timeslice, the PRISM4
reconstruction of the North Atlantic (Dowsett et al., 2016), as set out in the experi-
mental design (Haywood et al., 2016) and the global reconstruction of McClymont et
al. (2020). The discussion of the data-model comparison, covering the second half of
page 21, will need to be updated considering the timeslice and the subsequent data-
model comparison.

There are several figures that could be changed to make things clearer to the reader.
A number of times in the figure captions you refer to SIC as sea ice compactness. In
the standard CMOR variable names SIC is sea ice coverage (or sea ice area fraction)
and the images look like they are indeed this variable. In Figure 6 and 16 it is very hard
to see changes in the North Atlantic Deep Water (NADW). Consider showing these in
both anomaly and absolutes, so that the magnitude of changes can be seen even if
they are small. Figure 13 would be improved by plotting the pre-industrial (E280) sea
ice, probably as a first row at the top of the figure. If a PRISM4 comparison is done, it
would be useful to include this in Figure 21 (or a new figure).

Minor corrections:

Page 1, line 5: Should read “With this manuscript we present ...”
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Page 2, line 2: Should read “They deliver knowledge that is key to preparing humankind
for future environmental conditions ..."

Page 2, line 14: Should read “... furthermore enables us to test our model against
climate states that are warmer ...”

Page 2, line 16: Should read “Successful reproduction of past climates increases con-
fidence in a climate model . ..”

Page 2, line 18: Should read “. .. a warmer-than-present climate state has been found.

Page 2, line 22 and throughout the manuscript: The mid-Pliocene is not a formal strati-
graphic unit, so it should not be capitalised. All “Mid-Pliocene” occurrences should be
changed to “mid-Pliocene”.

Page 2, line 24: Remove “respectively disagreement”.

Page 4, line 10: Should read “One difference is the utilization of the dynamic vegetation

”

Page 4, line 16: Should read “Yet, the COSMOS has characteristics ...”

Page 4, line 21: Should read “Furthermore, in PlioMIP1 the COSMOS was shown to
predict ...”

Page 5, line 28: Should read “It is able to adapt global vegetation distribution and re-
lated albedo- and evapotranspiration-feedbacks in the presence of changes in ambient
climate ...”

Page 6, line 12: Should read “As an important process for breaking stratification, the
MPIOM ...”

Page 8, line 15: Should read “The starting points are the PRISM4 .. .”
Page 8, line 31: Remove “as well”.

Page 11, line 15: Should read “we follow the extended modelling protocol”.
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Page 12, line 31: Should read “results presented below are based on an averaging
period”

Page 13, line 5: Is the 2.13°C surface air temperature (SAT) at the ocean surface or
sea surface temperature (SST)? | suspect the latter, but it is not entirely clear at the
moment.

Page 13, line 13: I'm not sure what albedo changes are being compared here (-16.6%
vs -15.6%) is this ocean vs land? Whatever this is, it needs to be made clear.

Page 13, line 20: Should read “There are only a few regions ...”
Page 14, line 15: Should read “Predominant drying is apparent . ..”
Page 14, line 20: Should read “In contrast, changes in the boreal autumn ...”

Page 14, line 23: Should read “Low latitudes of the oceans also have different charac-
teristics . ..”

Page 14, line 23: Should read “We demonstrate this with the example ...”

Page 14, line 32: Should read “... confirms in our model, as suggested by Raymo et
al. (1996) and Dowsett et al. (2009), that mid-Pliocene ...”

Page 16, line 13: Should read “... temperature gradient are also seen in the annual
mean of global SAT anomalies under changes in carbon dioxide”

Page 17, line 2: Should read “. .. SST, causing global mean values of and SAT to have
reached similar values at the end of the simulation.”

Page 17, line 8: Should read “... we find a large impact on the hydrological cycle ...”

Page 18, line 9: Should read “... the possibility to go beyond CS and ECS for both
modern and mid-Pliocene geography and derive earth system sensitivity . ..”

Page 18, line 17: Should read “There is a significant difference between these ECS
values and those derived . ..”
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Page 19, line 30: Should read “Yet, high temporal variability . ..”
Page 21, line 13: Should read “still the case, for example there is a significant mismatch

Page 26, line 3: | don’t think that you should use the verb “confirm” when only some of
the models agree with this statement. Many of the models also disagree.

Page 26, line 24: Should read “The mid-Pliocene combines estimates of carbon dioxide
levels ...”

Page 27, line 10: Should read “Hence, making inferences from modelled or recon-
structed climate conditions of the mid-Pliocene with respect to ...”

Page 27, line 12: Should read “This has been stated by ...”

Page 30, line 21: Should read “... in the context of Pliocene4Future, ...”
Page 30, line 25: Should read “.. . with potential threats to the food chain ...”
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