Review of "A quasi-Lagrangian perspective on the role of dry and moist processes in the
formation of blocked North Atlantic-European weather regimes" by Hauser et al.,

Overview:

This paper examines the roles of moist and dry processes associated with four types of ridging and
blocking events affecting the Euro-Atlantic region. The manuscript is well organized and clearly
demonstrates that moist processes drive the initial amplification of the blocks (particularly for
European blocking and ridging), while dry processes appear to be responsible for “reconfiguring” the
blocks into their termination point. The methodological approach builds directly on the authors’
previous work, and as such, | have no major questions regarding the methodology. Notably, the
framework is expanded to a broader class of blocking events and is presented in a compelling way
that highlights the growing importance of moist processes for blocking and their potential to address
longstanding challenges in representing Euro-Atlantic blocks. The authors also do a really good job
contextualizing the work regarding current modelling challenges.

Overall, the results are novel and meaningfully extend upon prior work. The paper is a good read and
very well organized. While | have no major concerns with the manuscript, | offer a few minor
comments for consideration.

Minor Comments:

1. Line 130: While the splitting and merging components of the algorithm are discussed in detail
elsewhere. Please consider rephrasing handling “splitting and merging events appropriately”
with at least a simple qualitative sentence or two summarizing how splitting and merging is
defined.

2. Line 161: I find the discussion of terms in the budget equation a bit difficult to grasp. LOW is
mainly baroclinic (dry?), what do you mean by mainly?

3. Line 170: This is perhaps my own misunderstanding, but any additional clarification in the
text would be great. NONCONS is argued to not be a significantly important process in the
overall budget. And | agree given the budget is intended for large-scale dynamics, and the
strongest diabatic tendencies are likely occurring within portions of block amplification
associated with localized deep convection. But how does the budget account for rapid
upscale (multi-scale) growth of locally generated NONCONS potential vorticity? (i.e., Oertel
et al., 2021 showing vertical shear growing NONCONS potential vorticity onto large-scales).
Would this process be tied into one of the other components of the budget? | would be careful
to argue against the lack of importance of this process without citation/proof. | think my
personal concern is whether the budget approach, by design, does not account for upscale
interactions associated with the NONCONS term. | do not think this needs to be discussed
much in the text, but at the very least consider rephrasing the terminology in the text that itis
‘unimportant’?

4. Line 186: Maybe just to help with context, but what are the situations where the budget fails
to match observations? Is it random or are there particular flow configurations?



Figure 5: Apologies, | find the table quite difficult to interpret. | would suggest the authors to
provide a simple summary sentence introducing the table or perhaps adding an additional
qualitative description to the caption.

Figure 11: More for your consideration. But the shaded WCB imprints are overlapping with
each other. Have you considered shading negative and positive div (since they are quite
separate from each other) and contouring the WCB imprints? Another idea is to have a single
additional contour for WCB inflow, ascent and outflow to complement the shaded plots but
overcome the issue of the shaded components of the WCB overlapping with each other. My
concern with the current figure is that it misrepresent the ‘inter-connected’ nature of the
WCB.

Figure 12: Apologies if | did not catch this, but the numbers in the legend of the figure, is this
referring to the area size of WCB ascent and outflow? Perhaps mention this in the caption.
Line 504: ‘Strong amplify’ -> ‘Strongly Amplify’



