General comments:

The study of Machguth and Huss (2014) presentsva camputationally efficient method for the
automated derivation of glacier centerlines. Sugbraated methods are highly valuable, as the
manual derivation of centerlines is very time-caonswg. Compared to previous approaches, the
proposed method is implemented differently (e.gmpletely grid-based) and includes novel elements
(e.g., trade-off functions). The method is appteda global scale, while previous methods were
applied on regional and local scales only. Machguith Huss (2014) conduct a comprehensive quality
analysis of their approach in Greenland and Alaské allows them to provide uncertainties for thei
final glacier length product, which is useful. lddition to deriving and evaluating centerlines/@ac
lengths, Machguth and Huss compute area-lengtinga@lationships for different glacierized regions
and analyze the found differences in the scalimgmaters. Such a large-scale application was
previously impossible due to the lack of accurateggth measurements. The presentation of the
material is very good: the paper is well-structyrghile figures and tables are informative and well
readable. In certain places, additional explanatisould be helpful (e.g., why did you introduce
certain thresholds? why did you use a certain éou@}, but I'm aware that this could lengthen the
paper too much.

Overall, | recommend that this paper is publish&@ti wminor changes. Both specific comments and
technical corrections are listed below, in pagesnriflany of the listed points are technical
corrections, and the authors can decide to whanéxtey want to consider them.

p.2491 Title: | would remove the “straightforwardour method is rather sophisticated. Something
like “The length of the glaciers in the world — lgéd application of an automated method for the
calculation of glacier center lines” may be anralsive. Although implied by “glaciers in the wot]d
the global can be emphasized, as none of the prewethods have been applied on a global scale.

p.2492, 1.5 It would be beneficial to define yoweof fully automated in the paper. Strictly spagki
the approach to derive the physical centerline®idully automated. As shown in the Greenland
guality analysis, a small percentage of the ceingslis erroneous (with errors that are difficalt t
guantify), no matter the quality of the DEM andlmgs. However, regarding the derived lengths, the
term “fully automated” seems appropriate because, ly@u can easily work with uncertainties (as
done on p. 2506).

p.2492, .5 “that relies on” instead of “based on”
p.2492, 1.10 “accuracy” instead of “precision”
p.2492, 1.14 “Based on our model output, we derive”
p.2492, 1.16 “key” instead of “central”?

p.2492, .25 “Despite being scientifically relevamd easy to communicate “ instead of “But despite
of being of scientific relevance and easy to comicata”

p.2493, 1.3-13. In case of 2D applications (uni3kz flow modeling), don’t the terms “flow line” or
“trajectory” per definition refer to the 2D projémt of the actual 3D flow line or trajectory? To me

this is somewhat similar to the use of the ternciglaarea. In a 2D application, area always refers

the projected area, rather than to the actual 3faseior slope-corrected area. While it is difftciol
derive the 3D flow line from measured data, its@@#Djection can be approximated to a certain degree,
using surface velocity fields or even elevationtoars.



Following the explanations of the different useshaf term “glacier length”, what is the definitioh
glacier length used in the paper? Quality critargiven later on (p. 2502), but it would be bariaf
if you quickly defined the type of line envisaged.

p.2493, .19 “requirements” instead of “criteria”
p.2493, .22 delete “needs to”

p.2493, 1.23 Delete “Thereby”

p.2494, 1.4 “cost grid” instead of “cost grids”

p.2494, 1.10 Having exactly one line per glaciaartmh increases the likelihood of getting the lohges
centerline. But it also allows to further quantifie glacier geometry (nr of branches, branch order)
among various other applications (e.qg., tracinintigrating glacier branches through time).

p.2494, 1.14. Here, you could quickly define yosewf fully automatic.

p.2494. I. 23. Isn’'t the final output one line pggicier (the longest one)? The mentioned set of
centerlines is rather an intermediate productithdifficult to use as-is.

p.2494. I. 25-29. Present or past tense througheuparagraph.

p.2494. 1. 27. “Comparing our results to the lesgibtained by Kienholz et al. (2014)” instead of
“Comparing our results to Kienholz et al. (2014)”

p.2495. |. 3. Delete “on the example” “tested str@angly glacierized area”

p.2495. I. 6. Simpler as follows: “...because its &% bodies represent all possible morphometric
glacier types”

p.2495. I. 11. “To the north of the Geikie platéau,

p.2495. I. 12. “For the East Greenland test sitétfi comma

p.2495. I. 13. “spatial” instead of “horizontal”

p.2495. |. 19. “Kienholz et al. (2014), using ideal’ comma instead of “and”

p.2496. I. 5. Split into two sentences. Somethikef I'By intersecting all glacier outlines with djlal
DEMSs, a local DEM and a glacier mask are obtairedach individual glacier. These DEMs and
masks are stored in a projected coordinate systéimawesolution between 25 and 200 m (e.g., Huss
and Farinotti, 2012)"

p.2496. I. 19. The numbers of inaccurate RGI glagiglines must make up more than 1% of the
total?

p.2497. 1. 20. “On calving glaciers, ...lies above #ttual ELA, " add two commas
p.2497. I. 23. “picked as a starting point” no s

p.2498. I. 4. “as accurately as the currently aggptiadius allows” instead of “as well as the cuifyen

applied radius allows”. “as well” will be mistakes “and”

p.2498. I. 17. “Hydrological Flow” H capitalized



p.2498. I. 17. “glacier branches” instead of “géadiongues”.

p.2499. I. 17. If confluence occurs in the ablatoea, the lines might get deflected to the opposit
margin of the glacier, due to the convex topogragiy the increased weight of the slope component.
How robust is the approach in dealing with this?

p.2499. I. 18. “narrowing” instead of the “progse®ly more narrow glacier termini”

p.2499. I. 19. “...down-hill grid cells within theaeh ring” instead of “...down-hill grid cells” only.
Although visible in Fig. 2, it helps to mentiontime text that you only consider the cells in tharslke
ring/buffer.

p.2500. I. 7. “Suggestion of glacier endpointstéasl of “Suggesting glacier endpoints”.
Alternatively, change title 3.3. from “Implementati of” to “Implementing”

p.2500. I. 15. How effective is this approach imreotly separating marine-/lake-terminating anditan
terminating glaciers? While the correct separaamot necessarily required for your centerline
application (it is ok to have suggested endpointsvide, land-terminating glaciers), it is usefoi f
studies that need to distinguish the differentiglatypes. If your approach works reliably, you dav
useful side-product that should be mentioned, mghe Conclusions.

p.2501. I. 14. Can F2 cause the centerlines touiside the actual glacier perimeter?
p.2501. I. 15. *high quality” instead of “good qifgl

p.2501. I. 16. “result” instead of “results”

p.2501. I. 19. “Calculation of” instead of “Calctifay”

p.2502. I.2. It would be of interest to have sormal lof sensitivity analysis. For example, how
different are the lengths if you set ¢_0 to 0.3éad of 0.6? However, given the number of pararagter
such an analysis may go beyond the scope of tipisrpa

p.2502. I.3. “until” instead of “unless”
p.2502. 1.15. “Consideration of” instead of “Coresiithg”

p.2502. 1.16. Flexibility is needed to deal witlaacuracies, but you might also need some flexybilit
to deal with rough surfaces that are real, e.g,tdudebris cover.

p.2503. I.3. “coarse resolution and possible utai,”
p.2503. I.7. “take effect” instead of “takes effect

p.2503. 1.16. “The approach performs well on adlaigr types” instead of “ and the approach performs
well on all types of glaciers”

p.2504. I.4. “1.02, indicating” instead of “1.02caimdicates”

p.2504. 1.11. This supports the interpretationfafly automatic” given on p. 2. The derivation bkt
actual centerlines is not fully automatic, but tfegivation of the lengths is — if a certain error
percentage is considered.

p.2504. 1.8. “size classes,” comma



p.2504. 1.17. Something like “Evaluation Alaska’ght be better.

p.2505. I.16. “tends to cross small polygons moagahally” instead of “has a tendency to cross smal
polygons diagonally”.

p.2505. 1.18. Is any influence of the debris cogeraoticeable? The rough topography in debris-
covered areas may also stop centerlines too early.

p.2505. 1.26. “By applying the above method” insted “By applying the method described above”
p.2506. 1.16. Period after Antarctic).

p.2506. 1.16. delete “with”

p.2507. I.6. characterized instead of integrating.

p.2507.1.17. “show a very similar” instead of “a@st show the same”

p.2507. 1.25. New sentence: “Both regions...”

p.2508. 1.17. “Averaging over perimeters of a favdgells”. If a smoothed DEM is used (as done on
the global scale), such an averaging effect isiohed ?

p.2508. 1.21. The relatively coarse spatial resafudf up to 250 m enables a high computational
efficiency of the algorithm. Might the coarse sphtesolution (combined with the applied filter
functions) yield centerlines that don't strictlg Nvithin the glacier perimeter? (which can be
problematic for certain follow-up applications)

p.2509. .16 - 23. These explanations also impdy Trables 1 and 2 should be compared with certain
care.

p.2509. .24 -28. Additional commas would improkie teading flow: “comparison,” “DEM,” etc.

p.2510. 1.12. The comparison to 4300 interventisnmsot fully valid because the two approaches do
not the yield the same final product (the longes V/s. one line per branch). For example, Kienleolz
al. (2014) deleted certain glacier heads manualhgduce the number of lines to one line per branch
Steps to get one line per branch are not parteoéproach presented here. “considerable number of
manual interventions” could be used instead ofittaal number.

p.2512. 1.13. Do you also have a data set thahdisishes marine-terminating/lake-terminating from
land-terminating glaciers? If so, mention it here.

p.2512. 1.17. “methods™ instead of “methods’s”

p.2512. 1.23. A few more explanations in this apjie\1 may be beneficial. Why did you use certain
equations, why certain thresholds?

p.2513.1.15.t 3 should bet 3a?
p.2513.1.18.t 4 should be t _3b?
p.2520. Increase the size of the figure, if possibl

p.2524. Increase the size of the figure.



