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The manuscript presents an analytical model which, according to the authors, can account
for the effects of a vertically sheared current and varying bathymetry on surface water waves.
The resulting model is linear and used to examine how a vertically sheared current and slowly
varying bathymetry modify the velocities of flow motions induced by linear surface waves in
limiting cases.

The paper is written in great detail, which means it is not difficult to follow but the
writing is more like a detailed long note than a scientific paper. The referee appreciates the
detailed methodology presented by the manuscript which may be of some potential while the
final analytical model unfortunately fails to advance much the state-of-the-art. Especially,
there have been much simpler approaches that have led to more advanced models than the
one presented in the manuscript. Due to the major points given below, the referee would
like to recommend the authors to make substantial changes before it warrants publication.

Major points:

1. Introduction
There has been an extensive body of recent works being neglected by the authors but
relevant to the topic. For instance, Quinn et al. (2017) have derived an analytical model
using a much simpler approach for surface waves atop a vertically sheared current and
slowly varying bathymetry. The model has been validated by Li & Ellingsen (2019).
There are also approximate linear models, see, e.g., Ellingsen & Li (2017); Banihashemi
& Kirby (2019) among many others, and nonlinear models such as Yang & Liu (2020,
2022); Xin et al. (2023); Zheng et al. (2023) and references therein.

2. Analytical derivations presented in §2.1
The derivations are made general in that the profile of a background current is permit-
ted to vary in the horizontal plane as well as with depth. The derivations rely on the
assumption that the current profile is more slowly varying than the phase of surface
waves, although the assumption was not specified.

(a) The equations from (17) to (68) are sometimes repeated in an unnecessary man-
ner. The key procedures can be summarized into four key step: (1) The coordinate
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transformation detailed in Lines 138-140; (2) The Fourier transformation with re-
spect to the horizontal position vector (x1, x2)) while assuming the current profile
to be much slowly varying in the horizontal space and time than the phase of the
characteristic waves; (3) elimination of µ1, µ2, and β in the continuity equation
and momentum equation in the vertical direction; and (4) the new definition of
µ̄3 according to (53). With the four key procedures, the derivations can be sim-
plified to a great extent and the writing can be considerably polished. Some of
the unnecessary middle steps can be moved to an appendix for curious readers.

(b) The final analytical solution derived is rather disappointing given that complex
intermediate steps were used in a reasonable and general manner. It is an analyt-
ical model and one would argue that it fails to advance the state of the art due
to existing works such as Quinn et al. (2017), Li & Ellingsen (2019), and Yang &
Liu (2020) and references therein.

(c) The vertical velocity in the form of expression (89) is only valid for a weakly
vertically sheared current, see, e.g., Kirby & Chen (1989); Shrira (1993); Ellingsen
& Li (2017); Quinn et al. (2017). The underlying assumptions associated with
the scales of the current profile and waves should thus be made clearer.

(d) How the analytical model advances the state of the art should be mentioned after
considering these aforementioned references.

3. Results
It would be beneficial to compare the results with these by Quinn et al. (2017);
Li & Ellingsen (2019) where both a strongly sheared current and a slowly varying
bathymetry have been taken into account for describing the linear evolution of surface
waves.

Minor points

1. Lines 22-27, the description in terms of absolute quantities is very difficult to interpret,
e.g., how should one understand a difference by 0.3 m? This difference would be large
if it is compared to a magnitude of 1 m but trivial if to a magnitude of 100 m.

2. equation (40) is identical to (49) and (41) is the same as (50). Is it really necessary to
list both?

3. ’respectively’ was missing in a few places, e.g., the line above eq.(64) and in line 154.
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