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General comments: This paper reports in-situ data for mass concentrations of light-
absorbing particles (LAP) in snow such as black carbon, organic carbon, and dust
collected at the Sunderdhunga Valley, the southern forefront of Central Himalaya dur-
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ing in October 2016. By comparing the data with in-situ surface meteorological data
collected also by the authors, mechanisms that controlled the vertical redistribution of
black carbon and dust within the near-surface snow are discussed. The methods to
obtain these data are reliable. So, the data themselves are valuable for the community:
e.g., the data tell us the current mass concentrations of LAPs within snow in the study
area; and the data can be used for evaluation of chemical transport models. However,
this reviewer would like to suggest that the authors should provide clear answers to the
following major concerns before considering its publication:

1. The discussion on the redistribution of LAPs in “melt layers” is not enough to me. At
least, the effects of dry deposition should be examined before considering the possibil-
ity of the lateral transport of LAPs in the near-surface snow.

2. What is the main factor that induced higher concentration of MD (mineral dust) in
the “melt layers™?

Specific comments

P. 1, L. 20: What do the authors mean by “scheme”? “Scheme” is often related to a
sub-program of a numerical model. Therefore, using “state” may be better here.

P. 1, L. 28: “similarities”: Can the authors describe quantitatively?
P. 3, L. 43: “scheme”: same as above.
P. 3, L. 57: “ppb” -> “ppbw” or “ppbv”?

P. 3, L. 64 ~ 65: Observations are ground truth, so that it is not necessary for obser-
vations to be supported by modelling studies. On the other hand, observations can
support the reliabilities of numerical models. Please reformulate this sentence.

P. 5, L. 109: “hard layer”: The “hardness” considered here may depend on the tools
that the authors used to dig the pits. What kind of tools did the authors use to dig?
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P. 5, L. 115 ~ 117: Please show a figure showing profiles for snow density at these
2016 pits. Then, explain/indicate the layers where the dark, white, and gray snows can
be found.

P. 5, L. 116 ~ 117: “a relatively thin (on the order of centimeters) very dark layer
was separated by white snow above and more grey appearing snow below.”: Is this
sentence OK? Please check it again.

P. 5, L. 118: Strictly speaking, “melt layer” should be recognized from its grain shape.
See the international snow classification method for more detail (Fierz et al., 200).
Consider using another word instead of “melt layer” throughout the manuscript.

P. 5, L. 132: Please indicate the position and altitude of the AWS.

Figure 1: Itis better to put this figure in another figure showing the entire High Mountain
Asia and India. At least, latitude and longitude should be indicated in the present figure.
An explanation of dashed lines and accompanied numbers is also needed.

P.5, L. 134 ~ 135: “up” -> “upward”, “down” -> “downward”

P. 5, L. 135 ~ 136: Please indicate sensor types and manufactures not only for the
snow depth sensor but also for all the instruments.

P.5, L. 140 ~ 141: “the incoming SW radiation is greater than outgoing SW radiation”:
This situation indicates the normal situation; the sentence should be revised.

P. 5, L. 142: The minimum snow albedo of 0.2 sounds extremely low to me. Please
justify the value.

P. 6, L. 145: “100 kg m-3”: Please justify the value.

P. 6, L. 155: Can the authors briefly explain the characteristics of the EUSAAR_2
protocol? Kuchiki et al. (2015) used the Interagency Monitoring of Protected Visual
Environments (IMPROVE) thermal evolution protocol (Chow et al., 2001) to analyze
snow samples with the Sunset OCEC analyzer. What is the key difference between
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the EUSAAR_2 protocol and the IMPROVE protocol?

Figure 2: In my opinion, ECacc and SWEacc should be set in x-axis and y-axis, re-
spectively. | believe such a figure may be intuitive for readers. Also, please consider
changing colors for dashed lines and dashed-dotted lines; at present, it is a bit difficult
to distinguish them from each other.

P. 7, L. 208 ~ 209: The process to obtain the “suitable constants” (explained in the
supplementary material) is not easy to follow. Because | assume this part may be an
important part of this study, | recommend including this part in the main text. Also,
adding figures showing scatter plots for different EC*constants may be nice.

P. 8, L. 245 ~ 248: The assumption made here and the following discussion in this
paragraph suggest that the authors consider most of the light-absorbing particles de-
posited through the wet deposition process in the study area. How about the dry depo-
sition? Before suggesting the lateral transport (P. 9, L. 276 ~ 278), the authors should
consider the effects of dry deposition.

Figure 4: Like Figure 2, please consider setting equivalent precipitation and relative
depth in x-axis and y-axis, respectively.

P. 10, L. 298 ~ 307: So, what is the reason for the higher MD (mineral dust) fraction in
the “melt layers”? Detailed discussion is needed.

P. 12, L. 376: “summers of 2015 and 2016”: Do the authors mean that the melt layer
formed as a result of the merge of the 2015 and 2016 summer melt layers? This point
may not be explained in the Results and discussion section. Please explain more in
detail at an appropriate place in the text.
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