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I read this paper with a great interest. This manuscript is very well written and provides
in-depth background information on how thermodynamics principles can be applied
for land surface processes. I think that the insights delivered by this paper are worth
reading by HESS readers. Below I list some minor points where the authors may wish
to consider for improving the manuscript even further.

Notations: There are notations which may not be familiar with HESS readers. For
example, we are familiar with Q for water flux (volumetric). This paper uses mass flux

C3040

of water and expressed it as J . Further, authors use notations such as Jp, Jpe, and
Jke. These J series have different physical dimensions (mass flux, energy, etc.) which
can confuse readers. In particular, the superscripts of p, pe, and ke look like exponents.
These notations make readers to spend additional effort to read the paper. Authors also
use τs for the time scale. Actually τ has been very widely used notation for the shear
stress, and so this could be also confusing (especially because the authors are dealing
with sediment transport in the context). I would suggest the authors reconsidering the
choice of notations.

Title: I assume the title ending with ‘continents’ could be better suited for the context if
it ends with ‘continental scale’.

P7319, Line 8: It would be good to add another reference of Paik and Kumar (2010)
next to Phillips (2010).

P7320, Line 9: Not clear what ‘these proposed principles’ mean in this sentence. I
suggest revising this as ‘these maximization principles’, ‘these minimization principles’,
or ‘these maximization/minimization principles’.

P7335, Line 1: The expression for the root should start with ∆φ1/2 (which should be
consistent with expressions on the line 5 of the same page).

P7335, Line 4: Authors may wish to check whether they want to say Fw,d >>
2Jw,in∆φ1/2 instead of Fw,d >> 0.

P7335, Line 5: Please revise the expression here because it is not clear whether Nd

and ∆φ are denominators.

P7336, Lines 17-18: I am not sure whether the authors can call L/τs as the ‘settling
velocity’. There have been previous studies that scaled the settling velocity. Authors
may want to check them and if necessary, it may be better to call the quantity L/τs as
a different name.

P7337, Line 12: I recommend insert ‘kinetic energy’ between ‘exported’ and ‘by’ for
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clarity.

P7339, Line 19: In eq. (38), Dw,o on LHS also appears on RHS. How does this eq.
work?

P7340: Lines 16-22: The monotonic decrease of optimal channel number along with
increasing rainfall suggested by eq. (44) may need to be stated cautiously because
it has been studied that the ‘drainage density’ is not following monotonic function of
precipitation. For example, check Gregory (1976). Authors may need to cite relevant
references.

Section 4.3: There are many references that deal with the steady-state condition.
Some of the key references are summarized in Paik (2011) (pages 686-687) and so au-
thors can check them easily. In particular, the authors’ model 3 is similar with the model
of Ahnert (1970) (full reference given in Paik (2011)), and so they may wish to check
the reference. I suggest authors citing appropriate references about the steady-state
condition.

Figure 1: This figure contains fundamental assumptions on tectonic mechanisms which
may bring arguments. I would be more careful in stating the four steps. I wonder
whether we really need Figure 1 for this paper. If this figure is not critically necessary,
authors may consider removing this figure. Figure 1a: I don’t think ∆Zc is defined in the
paper. Figure 2: What does M stand for here? Figure 4, 5, 6: Please show the units
on the y-axis. Figure 4, 6: Are these figures drawn from an example? Then please
describe.
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