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Overview: 

The authors evaluated five diagnosis schemes of identifying winter precipitation types using 

data from the ICE-POP 2018 field experiment. They found that the scheme using one-

dimensional spectral bin model (SBM) with the climatological snow density-diameter 

relationship for the Pyeongchang region demonstrates superior performance. The manuscript 

is well written, clear, and easy to follow. I have only some minor comments regarding 

clarification or justification for consideration. 

 

Dear Referee, 

We greatly appreciate your positive feedback and the time and effort you devoted to reviewing our 

manuscript and dataset. We have carefully reviewed your comments and actively reflected them. 

Thank you again for your help in improving our manuscript. 

 

Best regards, 

Wonbae Bang (on behalf of the author team) 

 

  



Specific Comments: 

1. Section 2.2: How large uncertainties of these observations? The authors should discuss them 

to enhance the manuscript’s robustness.  

➔ Thank your advice and I reflect it. I add explanation about measurement errors of PARSIVEL and 

sounding. Also, specification of MRR is more detailed at Section 2.2. 

(red color letter between 130~150 lines of revision file) 

 

 

  



2. Lines 156-162: Was there only one sounding available for each precipitation event? Should 

the earlier soundings be used as environmental profiles to diagnose precipitation types?  

➔ Yes. One event is only one sounding data. If precipitation is identified by PARSIVEL when 

sounding launches at specific time and site, the event includes matched precipitation case(The 

explanation about selection of ‘matched precipitation case’ is added at main contents). ‘Winter 

precipitation type’ is mainly decided by low-level atmospheric condition (melting layer, freezing 

layer, inversion layer, saturation layer, and so on). Low-level atmospheric condition is very 

changeable. Therefore, when precipitation occurs, it is appropriate to use sounding data from the 

nearest time or the current time for diagnosis. Sounding data of current time in this study was used. 

(red color letter between 174~175 lines of revision file) 

 

 

 

3. Lines 221-222: How to determine critical values for different sites? Please clarify.   

➔ Thank your advice and I reflect it. The same critical value was used for sites with similar terrain 

characteristics. I add supplementary explanation at main contents. 

(red color letter between 241~243 lines of revision file) 

 

  



4. Lines 293-294: Please justify “initialized as unrimed low-density snow aggregates”. 

➔ Thank advice, I should add explanation. In this study, Number of SN events is 91, graupel-like 

events is only 13 events and not-graupel events is 78. We can divide this by using ‘F val’. You can 

see results at “Surface precipitation type based on new decision algorithm about 131 precipitation 

events in 5 ICE-POP 2018 sites” asset https://doi.org/10.5281/zenodo.13561536   

In the fig (PARSIVEL V-D scatterplot of each event), you can see ‘F val’. 

 

We calculated ‘F val’ following Lee et al. (2015), ‘F val’ quantifies difference between data and 

empirical relationship. So, F value is smallest, it is dominant hydrometeor (marks red color).  

I added explanation at main contents. 

(red color letter between 315~317 lines of revision file) 

 

 

Lee, J. E., Jung, S. H., Park, H. M., Kwon, S., Lin, P. L., and Lee, G.: Classification of precipitation types 

using fall velocity-diameter relationships from 2D-video distrometer measurements, Adv. Atmos. Sci., 

32, 1277-1290., https://doi.org/10.1007/s00376-015-4234-4, 2015. 
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5. Lines 298-303: The authors argued that “the assumption of mass conservation” may be valid. 

However, how about PSDs? Given the same mass, PSDs at the surface and in the upper 

atmosphere could differ significantly. Please justify it. 

➔ Yes, actually, PSD during falling is very changeable and continuously evolved by many 

microphysical processes (aggregation, riming, and so on). And, aircraft microphysics data is very 

useful for initial PSD. However, aircraft microphysics data is very lack during ICE-POP period. Also, 

current SBM scheme not include aggregation and rimming process. I add sentence about this 

situation at main content. 

(red color letter between 327~328 lines of revision file) 

 

 

 

6. Figures 10-12: Which SBM method, original or optimized one is shown in these figures?  

➔ Thank your check. I specifies it at caption in Fig. 10. 

And, from request of editor (specify model ‘version’), model version is specified in introduction 

section. SBM have 3 versions:  

1) Reeves et al (2016): origin version  

2) Carlin et al (2019): 1DSBM-19 (upgrade of Reeves et al. 2016) 

3) This study: 1DSBM-19M (modified version of Carlin et al. 2019) 

Because ‘original SBM’ in from ‘data’ section to ‘summary and future work’ section means 1DSBM-

19M, I change expression ‘original SBM’ to ‘current SBM’.  

(red color letter between 478 line of revision file) 

 

  



7. Line 500: Why were not all examples within each group included, especially given the limited 

number of examples? A justification for this selection would be helpful. 

➔ A representative example from each group is only shown because each group have similar 

atmospheric environmental characteristics (I add this sentence at main contents). Testing was 

conducted at all eight misdiagnosed cases. Simulation results (correct/not correct of precipitation 

type) of eight misdiagnosed cases was mentioned at 584~585 lines (revision file):  

 ‘Among the eight misdiagnosed cases in the SBM, four are correctly diagnosed by the optimized 

SBM. If a more accurate 585 cloud top is also considered, two more cases are correctly diagnosed 

by the optimized SBM.).’ 

 

(red color letter between 525~526 lines of revision file) 

 

 

 

8. Lines 546-547: Should the authors also consider updating the Vt-D relationship for ice 

particles? 

➔ Although event 3 at Fig.14 was not refreezing event (based on Fig. 15), I also think evaluation of 

SBM microphysics scheme about ice pellet event will be required. I add this at ‘summary and future 

work’ section. 

(red color letter between 618~619 lines of revision file) 

 


