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This study uses a 21-year convection-permitting regional climate simulation over the Baltic Sea to 

derive a climatology of sea-effect snowfall events in the form of convective snowbands. To this 

end, a previously established algorithm is used to identify snowbands in the climate simulation. 

The analysis is straightforward and the authors present interesting regional differences in the 

frequency of snowbands, and they show that most events occur in situations with specific low-level 

wind directions varying between regions. While these climatological results are per se all fine, the 

paper so far misses the opportunity to learn more about the synoptic and mesoscale dynamics 

associated with these events. Given the fact that the authors submitted their study to a dynamics 

journal (and not, e.g., to the Int. J. Climatology), I would like to request the authors to perform a 

few additional analyses, which would greatly increase the attractiveness of this paper for the WCD 

readership. A few suggestions are given below, together with more minor suggestions for 

amendments. 

 
 
Major comments 
 
A) The WCD readership would be very interested in learning more about these snowfall events, 

in particular about the synoptic and mesoscale environment in which they occur. Currently the 

reader is only presented with maps of snowband frequency and intensity. An interesting and 

not very difficult-to-perform extension would be to focus on maybe three snowband hotspot 

regions in different parts of the Baltic Sea, and then show composite maps of, for instance, sea-

level pressure (to see the location of cyclones), equivalent potential temperature at 850 hPa (to 

see the location of fronts), and geopotential height at 500 hPa (to get an idea of the associated 

upper-level Rossby wave pattern) on snowband days in the three regions. It would also be 

interesting then to see how strongly the composites differ between the regions. Without such 

an analysis, this is a pure climatology paper, which would miss the core aspect of the journal. 



B) The introduction quickly goes into listing many papers that documented snowband events or 

regional climatologies, but I am missing a bit more information about the characteristics and 

physics of these events. What are typical spatial and temporal scales? How fast do they 

propagate? What is known about the physical processes that lead to the formation of 

snowbands? A concise review on these aspects would greatly complement the mainly 

descriptive parts of the introduction. Some of this comes in L56-60, but there it appears as 

algorithmic criteria. I would find it more interesting, if this was presented earlier and with 

specific references, e.g., about the 13 K vertical temperature difference etc. 

 
Minor comments 
 
1) I suggest that you add in the abstract a brief description of how you defined / identified 

“convective snowbands” (main criteria about sea surface temperature and vertical temperature 

difference). 

2) L8: please specific at what level these winds are. 

3) L16: what data is used in Figure 1? 

4) L64: “a deep BL is necessary …” – I think that the deep BL is an effect of the strong convection 

and intense surface fluxes, and not the other way round. 

5) L65: strange sentence, of course convection can be dry and without precipitation, and it could 

also be that rainfall occurs and then it would still be convection. I don’t think that snowfall is 

strictly a criterion for convection. 

6) L70: you correctly write that your simulation explicitly resolves “deep convection” but 

snowbands involve mainly shallow convection … do you still have a shallow convection 

parameterization in your model setup? The answer is yes (L107) – please make sure that this is 

already clear in the introduction. 

7) L76: I agree that this is likely the case but maybe remind the reader that winter convection is 

typically shallow and not deep as in summer and therefore still parameterized. 

8) L113: should read “if all criteria are …”. 

9) L115: here I am slightly confused: don’t you have a criterion about the spatial extent of the 

snowbands? Is it possible that a snowband day fulfils the criteria only at a single grid point? 

10) L124: I don’t understand … if OLS2022 is the same as OLS2020 plus a snow depth criterion, 

and then you skip the snow depth criterion, then this means that you use the OLS2020 criteria, 

why then do you call it the OLS2022 criteria (L127)? 



11) L142: this is very difficult to read, please write “the median is … and the 98th percentile is …” 

(or similar).  

12) L156: should read “Fig. 3”. Similarly in other places. 

13) L165: “observed” is misleading, I assume that snow depth criterion was for simulated snow? 

14) Figures 1 and 5: it would be much more interesting to have the snowfall from radar and the 

simulation next to each other and plotted in the same domain. I suggest integrating Fig. 1 as 

additional panels in Fig. 5. 

15) L236: is your conclusion then that the loose criteria are better? 

16) L245: should read “indicates”. 

17) L261: is “Gulf of Bothnia” the same as “Bothnian Bay” in Fig. 1? If yes, then please use 

consistent terminology and refer the reader to Fig. 1. 

18) Figure 8: could you insert here the climatological sea ice edge for each month? And this brings 

me to the question how sea ice is treated in the model simulations? 

19) Figures 10 and 11 could be combined into one figure (3 panels from Fig. 10 on the left, and 3 

panels from Fig. 11 on the right). 

20) L325: I am not sure that deep convection plays an important role for these cold season 

snowbands? 

21) L391: I don’t understand how the climatology helps operational forecasting. Can you explain 

or omit this statement (also in the abstract). 


