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This manuscript proposed several experiments for the PAMIP, one of the subset of
CMIP6, in order to better understand the causes and consequences of polar amplifica-
tion. I find this paper is well-written and only have some minor comments, as follows:

1. Caveat on AMIP simulations (tier 1 and tier 5) One interesting but controversial
question in this area is whether observed recent Arctic sea ice loss since 1979 has
significantly affected the jet stream and caused more winter cold extremes in the mid-
latitudes (or the debate on “Warm Arctic, Cold Continents”). I am just wondering if
PAMIP wants to touch on this question in tier 1. Tier 5 is very nice, but I am a little
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worried that the member size might be not enough to derive the forced sea ice loss
effect for individual models. Sun et al. (2016) analyzed 50-member AMIP experiments
to examine the “Warm Arctic, Cold Continents” hypothesis. Initially when they only had
10-member simulations, there was some cooling over Eurasia in response to Arctic sea
ice loss. However, it turns out that is just internal variability because the cooling signal
disappears when the ensemble size increases to 30. Similarly here, I suspect that 3
members might be not enough to show the forced response to Arctic sea ice loss for a
single model. In other words, one should be able to use all available model ensemble
to examine overall whether models show any response signal to observed sea ice loss
but we may not be able to look at the sea ice loss effect in single models because of
the large internal variability.

2. Caveat on the coupled model experiments (tier 2 and tier 6). The design of tier 2
experiment appears to be different from most previous fully coupled ocean-atmosphere
studies (Deser et al. 2015, 2016; Tomas et al. 2016; Smith et al. 2017; Oudar et al.,
2017; Blackport and Kushner, 2017). From the point view of attribution study, I think
the tier 6 more represents the full sea ice loss effect because in reality and in projected
CMIP simulations the ocean will be allowed to justify when the sea ice declines (in
other words sea ice reduction occurs gradually and ocean can adjust to that). Given
the reason above, I feel that tier 2 can be used to demonstrate the role of quick ocean-
atmosphere coupling but one has to look at tier 6 to understand the role of full ocean-
atmosphere coupling (tier 2 might be more like slab-ocean coupled results to some
extent).

Another small point: 100 years appear to be too short for tier 6. 200 years might be
necessary because the first 100 years or so might need to be discarded due to model
spin-up (ocean adjustment).

3. Page 5 lines 5, 10: Liu et al. 2012 and Mori et al. 2014 are both modeling studies.
Therefore, they probably should go to the next lines on “diverge considerable on the
dynamical response”, together with other studies that suggested recent Arctic sea ice
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loss did not significantly affect the jet stream and “Warm Arctic, Cold Continents” may
simply reflect the atmospheric internal variability (e.g. Sun et al. 2016; Ogawa et al.
2018). These are comparable studies which all conducted AMIP-type simulations by
prescribing recent Arctic sea ice loss.

4. Page 7 line 10: isolating the response to sea ice (loss or change?). Also maybe
I didn’t fully understand the argument of “additional forcings”. I thought we are dis-
cussing the effect of sea ice loss-alone. McCusker et al. (2017) have presented evi-
dence that the atmospheric circulation response to sea ice loss and greenhouse gas
forcing are remarkably linear. Thus it probably does not matter much.

5. Page 9 Line 10: Blackport and Kushner, 2017

6. Figure 5b): there is a weird box in the bottom left
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