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We would like to thank referee #1 for the discussion. Below we reply to the first and
third comment. The second comment about the derivation of the differential equation
requires an illustration and equations, which we have put in the Supplement.

1) About the maximum and minimum. The theory in this paper follows the principle of
Maximum Entropy Production which states that certain complex non-equilibrium ther-
modynamic systems can be successfully characterised as being in states in which the
rate of thermodynamic entropy production is maximised (e.g., Kleidon, 2016). Mixing
processes in estuaries continuously perform work by depleting salinity gradients. In
doing so, these processes produce entropy, following the natural direction given by
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the second law of thermodynamics. So we assume the power to mix is maximized to
maximize the entropy production in this system.

3) About the sloping or flat bed. In fact, the slope is small so the increase of depth due
to the salinity difference (∆h) is trivial compared to the depth at the estuarine mouth
(h) (but ∆h is important for the mixing).

If, however, a downward slope were introduced in the picture, then we would have to
include the bottom pressure as well: the water pressure over the additional depth near
the downstream boundary would have to be balanced by the horizontal component
of the pressure exercised on the water by the estuary bottom. This would make the
sketch unnecessary complex.

Please also note the supplement to this comment:
https://www.earth-syst-dynam-discuss.net/esd-2017-87/esd-2017-87-AC1-
supplement.pdf
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