
Community comment on “A New Simple And Accurate Measure Of Baroclinicity” 

 

Before starting out, let me mention that I am NOT AN EXPERT on the topic. I am a 
Master’s student in Atmospheric Sciences. I am still writing this to make a constructive 
contribution to the manuscript, mainly by checking details reviewers don’t usually have 
time for. – I will add a major comment to the contents at the end, but take this with the 
caution that I am not an expert. 

In terms of describing the topic of the paper, I agree with the reviewers: The manuscript 
introduces a reformulation of baroclinicity using dry entropy and test it via correlational 
analysis.  

I think the manuscript displays a clear structure and is well written except for some 
minor details. 

 

Derivations and equations: 

Overall, I could not find any errors or typos in the formulas.  

L. 99: the choice of a running mean filter is probably okay. Since you want to remove 
variations of a specific frequency, a spectral filter seems to be the natural choice to me. 

Eq 12 vs. Fig 2: One has a subscript referring to constant N_0, one does not. Make sure 
that this is consistent in the text and the analysis. 

 

Figures and Tables: 

Fig. 1: I like the figure and the caption, description is nice and clear. BUT: check the 
coordinates of the green box in the caption. 

Fig. 2: like it, caption is good. Check formula for sigma_g (see above), add the pressure 
level used in the analysis to the caption. 

L. 145 vs Fig. 2c: The quantities compared are not what you state. Make sure this is 
consistent in text and analysis. 

Tab. 1 and throughout the text: variance has units day^(-2), i.e. that of the mean squared 

Fig. 4: I must have missed something here, as I do not understand why the two lines 
should differ. Sigma_s is independent of N_0, while N_0 is readily compensated by 
altering the coefficient q in sigma_n. Whatever the difference is, it may be worth 
reformulating the text to make it clear. (Also, if the difference is sigma_s vs. sigma_f, 
then consider using the notation that is already nicely established) 

 



Phrasing of difference between sigma_u and sigma_s: 

• L. 84-92 nicely state that the difference in theory accounts for ageostrophic 
effects.  

• L. 104 and 207 calls this difference ‘numerical’, which sounds rather suggestive 
of an error introduced by the methodology 

• L. 182 calls this difference ‘entirely physical’, referring back to the underlying 
quasi-geostrophic theory 

This is confusing to the reader. The authors should be clear whether this difference is 
physical or methodological. I suggest quantifying both, e.g. by computing sigma_u from 
the geostrophic wind components only to quantify the error inherent to the data chosen. 
The residual part of the difference can then be attributed to ageostrophic effects. 

 

 

Minor comments: 

L. 56, 78, 134: “minus sign“ vs. “minus-sign“  

Geographical names: be consistent, e.g. ”southern hemisphere” vs “S. Hemisphere” 
(one reviewer suggests a specific format) 

L. 162f.: ”covariability” is a word I am not familiar with. If this is the same as the more 
common ”covariance”, I would suggest switching the formulation 

L. 166ff.: This conclusion needs reformulation. Weak (anti-)correlation makes it 
unsurprising that not both variables are good estimates, but does not state which of the 
2 – if any – are good estimates. 

L. 208/209/212: The numbers presented here show up for the first time, it is not clear 
where they come from. 

 

Major comment – again, I am NOT an expert: 

Throughout the manuscript, a box from 30 to 50 N and 80 to 30 W is used to represent 
the entrance region of the North Atlantic storm track. All of the analysis conveys the 
message that it is therefore the baroclinicity of the North Atlantic storm track that is 
investigated. 

In the text, it is introduced only as late as L. 188f., but earlier already in Figs. 1 and 2. 
Whether the following points are right are wrong, this must be moved earlier in the text. 

The use of this region lacks motivation in the manuscript. I am not familiar with the 
literature, but the choice could be discussed in the context of existing literature.  



Here are a few points that made me worry about the choice: 

• Fig. 1: 50 N is a latitude with a strong climatological gradient in sigma_s, and red 
shading (which the authors interpret as indicating the storm track) extends to the 
north of this boundary.  

• Fig. 1: 30 N only seems to be at the southern edge of the storm track in the 
western part. Values east of 60 W likely do not experience influence of the storm 
track. 

• Fig. 3: My reading of the variabilities is that the position of the northern border of 
the storm track is varying about 50 N, leading to the variability in dry entropy at 
this latitude, whereas the variability as not as pronounced at 30 N as most of the 
southern edge of the box is not influenced by variability in storm track position. 

Overall, the variability in the storm track position may account for much of the assessed 
variability in area mean baroclinicity. While the chosen box may be representative of a 
climatological mean position, seasonal and interannual variability could dominate the 
signal.  

I suggest discussing this possibility and possible rephrase to a more general area mean 
baroclinicity, rather than baroclinicity in the North Atlantic storm track. One possible 
way to remove this variability is to use a boundary of the storm track that varies over 
time. This is probably too large of a step for the current manuscript, but could be 
discussed. 

 

 

 

 


