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We would like to thank reviewer #1 for the detailed comments on our manuscript, espe-
cially for carefully reviewing the equations presented. In this brief reply we would like
to address the main question within the general comments of reviewer #1 regarding
the usage of an upstream scheme in comparison to our proposed MUSCL superbee
scheme. We will reply to the specific comments of reviewer #1 in a combined overall
reply to all reviewers as soon as the general discussion is closed and all reviewers
have posted their comments.
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1 Upstream scheme

To evaluate the performance of an upstream scheme in comparison to our proposed
MUSCL superbee scheme, I have implemented an upstream scheme such that the
upstream ice thickness
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and Eq. 15 in the manuscript becomes
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as suggested by reviewer #1. The diffusivity at (k − 1
2 , l) is constructed accordingly.

Our code example in the supplementary material (attached) includes now the up-
stream scheme computation for the same experiment as described in sect. 7.1 in
our manuscript. Figure 3 in the manuscript will be updated to include the upstream
scheme plotted in green and this new version is included here as Fig. 1.

In this experiment at 200 m horizontal resolution, the relative volume error for the up-
stream scheme REvol = 70.728 %, for the type I scheme REvol = 146.000 %, and for
the MUSCL superbee scheme REvol = −1.012 % (cf. Tab. 1 manuscript). Even though
the upstream scheme performs better than the type I scheme it still fails the bench-
mark. Only the more complex MUSCL superbee scheme passes the benchmark and
reproduces the explicit solution.

All these results will be included in the revised manuscript.
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Kind regards,
Alexander Jarosch

Please also note the supplement to this comment:
http://www.the-cryosphere-discuss.net/6/C2182/2012/tcd-6-C2182-2012-
supplement.zip

Interactive comment on The Cryosphere Discuss., 6, 4037, 2012.

C2184

http://www.the-cryosphere-discuss.net
http://www.the-cryosphere-discuss.net/6/C2182/2012/tcd-6-C2182-2012-print.pdf
http://www.the-cryosphere-discuss.net/6/4037/2012/tcd-6-4037-2012-discussion.html
http://www.the-cryosphere-discuss.net/6/4037/2012/tcd-6-4037-2012.pdf
http://creativecommons.org/licenses/by/3.0/
http://www.the-cryosphere-discuss.net/6/C2182/2012/tcd-6-C2182-2012-supplement.zip
http://www.the-cryosphere-discuss.net/6/C2182/2012/tcd-6-C2182-2012-supplement.zip


TCD
6, C2182–C2185, 2012

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

0 5 10 15 20 25 30
x [km]

0

100

200

300

400

500

600

700

800

z 
[m

]

50000 years evolution

MUSCL superbee
Upstream
Type I
bed
Eqs. (52) and (53)

Fig. 1. Replacement for Fig. 3 in manuscript which now includes the upstream scheme result
as well

C2185

http://www.the-cryosphere-discuss.net
http://www.the-cryosphere-discuss.net/6/C2182/2012/tcd-6-C2182-2012-print.pdf
http://www.the-cryosphere-discuss.net/6/4037/2012/tcd-6-4037-2012-discussion.html
http://www.the-cryosphere-discuss.net/6/4037/2012/tcd-6-4037-2012.pdf
http://creativecommons.org/licenses/by/3.0/

	Upstream scheme

