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General comments: 

This study presents a new climatology of polar lows (PLs) based on the ERA-5 

reanalysis using a mesoscale tracking algorithm. In the first part of the manuscript, the 

author derives a set of the criteria for the PLs by comparing detected cyclones with PL 

archives. In the second part, he provides a global climatology of the PLs. 

 

The methodology in this study is reasonable and sufficiently explained. The validation 

of the tracking and criteria is performed carefully. The global climatology provided by 

this study significantly contributes to the PL study. In addition, the criteria for PLs 

suggested by this study will provides a base for the climatology of the PLs in the future 

study. 

 

The paper is well written and results are presented in an easy-to-understand way. 

Figures are well prepared. Therefore, I recommend publishing this paper after some 

minor revision. 

 

Specific comments: 

L. 148-149. For Noer list, which time steps is used track point with hourly resolution or 

timesteps identified from satellite images? If the author uses hourly data, that might also 

affect the high match rate. 

 

Table1: I suggest adding region and period for each PL list to this table. This would be 

helpful for reads.  

 

L. 200. Please add a brief description of how to calculate the vertical shear, especially, 

vertical levels used for the calculation, although it was given in Stoll et al. (2021)  

 

L. 215: PL lists used to derive the PL criteria is only  from Northern hemisphere. This 



might cause some bias in the PLs in southern hemisphere as the environment of the PLs 

are slightly different between both hemispheres. Although there is not any PL list with 

sufficient quality for southern hemisphere, I suggest noting that the PL criteria is 

derived from PLs in only northern hemisphere. 

 

L. 215: I suggest that the author explains why these variables were tested for PL criteria 

before giving the criteria. I suppose that is because these variables are associated with 

the PL characteristics. The first paragraphs of 3.1.1, 3.1.2, 3.2 ,and 3.3 would suit this 

purpose. 

 

Fig.1: Could you indicate the values used for the criteria in the figure? 

 

L. 245: I do not agree that the U10m > 15m/s can be ignored, because this criterion is 

important for hazards. However, when this criterion is applied to model outputs, the 

maximum wind strongly depends on the model grid spacing. Thus, I agree that the 

authors use vorticity criterion. I suggest removing “and can be ignored when utilizing 

the relative vorticity” 

 

L. 387-388: Why both miss and false-positive rates in Smirnova list is higher than those 

in Golubkin list? Usually there are trade-off relation between miss and false-positive 

rates.  

 

L. 407-409: There are two types of false positives in a reanalysis. One is a cyclone that 

is detected as a PL but is not considered as reasonable detection. The other is a cyclone 

that is detected as a PL and considered as reasonable detection but do not exist in the 

real atmosphere. The author examined only the former. The latter false positive should 

be evaluated by comparing the detected PLs with observation such as satellite images. 

 

L. 444-445: Some references are required for this sentence. 

 

 Technical corrections 

L. 62. effected -> affected 

L. 491: count -> are counted 

L620: know -> known 

L 667: Stratospheric 1 Warmings -> Stratospheric Warmings 


