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Summary 
The authors compare climatological fields simulated by global climate models to those 
computed in observa7onal datasets. The models are separated into high, medium, and low 
equilibrium climate sensi7vity (ECS) categories, and it is found that for most fields examined, 
the high ECS models more closely resemble observa7ons. Changes in these fields between the 
historical and future climate scenario are also examined, with the high ECS models showing 
largest changes in most loca7on general. In general I was not impressed with this paper, for the 
reasons detailed below. I think the paper is flawed in its execu7on while also lacking a scien7fic 
mo7va7on, and I therefore recommend rejec7on.   
 
Major Comments 
• The paper seems to lack any scien7fic ques7on mo7va7ng the analysis or hypothesis that it 

is tes7ng.  Why are you evalua7ng these par7cular fields, and segrega7ng the models by 
ECS? Is there a physical reason to expect the fidelity with which these fields match 
observa7ons in the mean state to be 7ed to ECS?  Do the authors believe that high ECS is 
more plausible than low ECS based on their results?  What is the mo7va7on for transi7oning 
to examining how these fields change into the future?  I didn’t find any novel insights here 
that were not already well explained in the literature. In the end, I can’t really understand 
what the point of the paper is, or why one would cite it.  

• Most of the fields examined involve cloud proper7es (frac7onal area coverage, ice and liquid 
water path) or precipita7on, but the evalua7on is done without satellite simulators that 
ensure apples-to-apples comparisons of the geophysical fields (Bodas-Salcedo et al., 2011). 
It is well established within the community that one cannot simply compare a model cloud 
field to something retrieved from space, which has sampling biases, detec7on thresholds, 
scale differences, etc. Papers by Jen Kay, Greg Cesana, and others have made this point 
many 7mes for several fields (G. Cesana & Chepfer, 2013; G. V. Cesana et al., 2021; J. E. Kay 
et al., 2012; Jennifer E. Kay et al., 2016, 2018). Even cloud radia7ve effect (clear- minus all-
sky fluxes at the TOA) cannot be easily compared between models and observa7ons 
because of differences in how clear-sky fluxes are provided in models vs observa7ons (B. J. 
Sohn et al., 2010; B. J. Sohn & Bennartz, 2008; B.-J. Sohn et al., 2006). To facilitate more 
appropriate comparisons, adjusted clear-sky fluxes are now being provided by the CERES 
team (Loeb et al., 2020). For me, this decision to use raw model output to compare to 
satellite-retrieved fields is the most egregious flaw of the paper and I would need to see it 
remedied before I could recommend acceptance. 

• I found it very disconcer7ng that the authors did not ensure a common 7me period for their 
model-observa7on comparisons. Why are the climatologies from the various observa7onal 
products different from each other and from the models (1985-2004)?  

• The Observa7ons sec7on was literally 3 sentences, none of which actually explained the 
datasets, their version/collec7on, nominal resolu7on, what instrument (on which satellite) is 



measuring each geophysical quan7ty, etc.  This is unacceptable for a scien7fic manuscript in 
which models are being evaluated against observa7ons.  The recurring cloud product with 
the acronym ESACCI is not even defined anywhere. 

• In stark contrast to the 3-sentence Observa7ons sec7on, Sec7on 2.3 reads like an 
adver7sement for the ESMValTool.  Most of this informa7on regarding the sofware you 
used to perform your analysis is meant for the Code and data availability sec7on. 

• The changes in cloud proper7es are computed by differencing the future scenario with the 
historical scenario.  While this will provide the total change in clouds, those changes will be 
due to an ambiguous mix of causes: responses to warming, decreases in aerosol loading, 
and adjustments from changes in other forcing agents.  High ECS models typically also have 
large aerosol-cloud interac7ons (Kiehl, 2007; Wang et al., 2021), so a por7on of their change 
between historical and future climates will be due to a recovery from being strongly affected 
by aerosols in the historical period, and will not be purely ajributable to cloud feedback 
processes. 

 
Specific Comments 
• Author list: both authors’ names are in reverse order 
• L7 and throughout: “both, cloud physical” the comma afer both is not needed; this typo 

recurs throughout the paper (e.g., L26, 140) 
• L99: what simula7ons are being used here? Also, it should be caveated that the change in 

cloud radia7ve effect is not the same as the cloud feedback owing to changes in clear-sky 
fluxes that are not related to clouds (Soden et al., 2004) 

• L111: it doesn’t majer which direc7on one is going; delete “when going from south to 
north” 

• L111-113: these statements are made without providing any evidence of the role of 
changing cloud phase; suggest either dele7ng, ci7ng the appropriate literature, or providing 
evidence. 

• Figure 1: Given that ECS is strongly dependent on cloud feedback, it seems odd to plot cloud 
feedback on the y-axis, which is typically thought of as the dependent variable. 

• L209: “clouds are warming” should be re-stated 
• L226 vs L227: “largest posi7ve bias”….”too strong net cloud radia7ve effect” – I’m confused 

about what these mean.  The net CRE is nega7ve, so if it is “too strong” I’d expect that to 
mean that the nega7ve magnitude is too large, but this would not be a posi7ve bias.  Please 
restate. 

• Figure 10 and elsewhere: I’m not sure what is meant be “rela7ve change”. How is this 
computed? 

• Figure 11: if liquid water path is denoted as lwp rather than clwvi, it seems that ice water 
path should be denoted as iwp rather than clivi. Should one care about IWP over the 
stratocumulus regimes? 

• L383-384: In this sentence, every possible regime on the planet is listed; is this really 
informa7ve or helpful? If you quan7fied more rigorously the regimes that are strong 
contributors to inter-model spread in cloud feedback or ECS, you would find that not every 
loca7on on the planet contributes equally. 
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