
The Cryosphere Discuss., community comment CC1
https://doi.org/10.5194/tc-2022-193-CC1, 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Review on “Mapping snow depth over lake ice in Canada’s sub-
arctic using ground-penetrating radar” by Pouw et al.
Fei Xie

Community comment on "Mapping snow depth over lake ice in Canada’s sub-arctic using
ground-penetrating radar" by Alicia F. Pouw et al., The Cryosphere Discuss.,
https://doi.org/10.5194/tc-2022-193-CC1, 2022

Snow accumulation on lake ice can have a significant impact on the evolution of the ice
cover, particularly as wind-driven forces can cause significant spatial variation in the
distribution of snow on the ice cover. This is more pronounced in areas of low snowfall,
where there are surface conditions of both bare ice and snow crossings, which are critical
to the overall heat content of the lake ice. It is currently difficult to quantify precisely the
spatial distribution of snow thickness, and shallow snow cover is also a dominant natural
phenomenon in many mid-latitude regions. This technique allows rapid access to snow
depths over large areas of lake ice as opposed to traditional manual measurements and
fixed-point automated observations. It is a valuable tool for estimating and analysing the
thermal balance of the ice surface over the entire lake ice and for gaining a clearer
understanding of the physical processes involved in snow redistribution.

Some questions are as follows:

The rolling of snowmobile and sled compacts the snow, can the reduction in depth and
the increase in density be completely offset? This is because in the case of the study
where the snow is deeper, the compaction does not act evenly across the snow layer
resulting in an uneven increase in overall density. Would it be better if in the future the
snowmobiles were to "push" the sleds instead of "pulling" them, or would it be better if
they were to be carried by drones?
The authors obtained snow depth data with a large spatial coverage and also assessed
the accuracy of the data. Consideration could be given to discussing this in the context
of climatic background and terrain features to improve the potential application of the
data. For example, is the variability in snow depth influenced by the wind speed and
direction prior to measurement? Is the greater depth of snow on the banks due to the
barrier effect of vegetation or bank slopes?
Line 17-19, “On average, the snow depth derived from GPR TWTs for the early winter
season is estimated with a root mean square error (RMSE) of 1.58 cm and a mean bias
error of -0.01 cm. For the late winter season on a deeper snowpack, the accuracy is
estimated with RMSE of 2.86 cm and a mean bias error of 0.41 cm.” Is the increase in
mean bias error in the late winter season due to the effect of increased snow depth or
the effect of deterioration?
Line 34-36, “As warming is occurring in Northern Canada at twice the global rate and is



expected to continue to increase (Zhang et al, 2019)…” Has warming had an impact on
snowfall? Is there a gradual increase or decrease in the amount of snow in winter?
Line 75, “(2) validate the snow-depth retrieval algorithm using in situ observations…”
Measuring uncompacted or compacted snow layers?
In addition to the spatial distribution of snow depth, I would like to know if you have
also carried out research on the spatial distribution of ice thickness? Or is your
technique actually focused on the identification of the snow-ice interface for shallow
snow layers and is not actually an optimal technique for the identification of the ice-
water interface?
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