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Review of HESS-2021-254

This is a very well written and referenced article that demonstrates that the emergence of
preferential flow (away from thermodynamic equilibrium) is directly related to the power
of the groundwater flow in the medium and increases with the heterogeneity of the
medium. this convincingly derived from physical principles and illustrated by numerical
model experiments.

The paper is very convincing and I want to congratulate the authors with this result that
builds on, and confirms, the findings in earlier work. Besides some minor edits that I
highlighted with yellow in the attached pdf, I accept the paper with minor corrections.
However, I have a question, which I hope the authors will consider in the Discussion,
although there may not be a reason to expand the paper with these reflections.

To me, the approach still does not answer a fundamental question I have about pattern
formation in real geological formations (as opposed to numerical formations).
Groundwater that seeps out of a formation is enriched with minerals stemming from this
formation (e.g. silicates from sand formations). Rainwater being low in mineral content, it
is an aggressive liquid in any erodible substrate. The Okavango river, for instance, is rich
in silicates derived from the Kalahari sandy deposits. These silicates, again precipitate into
small solid particles when the water is taken up by vegetation on the ridges of the islands
in the delta, causing the delta system to grow, not by physical deposition of sediments,
but by precipitation of solid crystals (Savenije, 2009).

The erosion of the substrate by dissolution of rock or matrix material leads to the
formation of pathways, and would probably attack the bottlenecks of low hydraulic
conductivity in the preferential pathways, which the authors mention increases the power
in the system. Could the authors reflect on what this would mean for their theory?



Probably molar entropy would come into the equation besides thermal entropy.
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Please also note the supplement to this comment: 
https://hess.copernicus.org/preprints/hess-2021-254/hess-2021-254-RC2-supplement.pdf
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