Dear reviewer:
Thank you very much for your detailed comments on the revision of this manuscript, which is very beneficial to improve the quality of the manuscript. The author carefully revised the manuscript according to the comments, and the specific modifications are as follows.

a. This would be beneficial if authors could provide more details at the end of introduction specifically stating the objective of the paper, although this is explained but needs a little more clarity.

Thank you very much for the suggestion of modification made by expert. The author has supplemented and improved the purpose of this study in the last part of the introduction. Details are as follows:
Revised version: 
“This study aims to fill the gaps in research on irregular pebble-rough-bed OCF and provide a better understanding of VLSMs in OCF, with an emphasis on the less understood flow scenario of irregular pebble-rough-bed OCF. This study demonstrates the characteristics and presence of LSMs and VLSMs in irregular pebble-rough-bed OCF through velocity statistics and power spectrum analysis, andanalysis and analyzes the relationship between the peak wavelength of VLSMs and aspect ratio(B/H).”

[bookmark: _Hlk127559177]b. Authors need to update the survey of literature for more recent papers specifically published inthe recent years 2022 etc.
The authors should elaborate on their new findings that are worthy of consideration for publication in a journal, below some proposed work:
https://doi.org/10.1016/j.enganabound.2022.12.020
https://doi.org/10.1016/j.csite.2023.102767
https://doi.org/10.1016/j.enganabound.2022.11.033
https://doi.org/10.1016/j.enganabound.2022.10.034
https://doi.org/10.1142/S0217979223501473
https://doi.org/10.1016/j.advengsoft.2022.103267
https://doi.org/10.1016/j.seta.2022.102408
https://doi.org/10.1016/j.ijhydene.2022.07.140
https://doi.org/10.1016/j.jics.2022.100617
https://doi.org/10.1016/j.jobe.2022.104328

Thank the reviewer for your suggestions. The author has added the latest research literatures in the recent years. And the findings in this paper are summarized according to the suggestions. Please see the conclusion section for details.
Revised version:
“30. Proust, S.; Berni, C.; Nikora, V.I. Shallow mixing layers over hydraulically smooth bottom in a tilted open channel. J Fluid Mech; Cambridge University Press. 2022, 951, A17.
31. Richard, G.L.; Couderc, F.; Vila, J.P. Reconstruction of the 3-D fields with a depth-averaged model for open-channel flows in the smooth turbulent case. J Fluid Mech; Cambridge University Press. 2023, 954, A24.
32. Ganju, S.; Bailey, S.C.C.; Brehm, C. Amplitude and wavelength scaling of sinusoidal roughness effects in turbulent channel flow at fixed Re=720. J Fluid Mech; Cambridge University Press. 2022, 937, A22.
33. Jelly, T.O.; Ramani, A.; Nugroho, B.; Hutchins, N.; Busse, A. Impact of spanwise effective slope upon rough-wall turbulent channel flow. J Fluid Mech; Cambridge University Press. 2022, 951, A1.”

c. Language of the paper needs professional touch ups as there are typos and errors in some partsof paper and they need to be reduced.

Thank you very much for your comments. This paper has been polished and improved by professional English editing organization. The touch-up proof is as follows:
[image: ]
d. In the conclusion section, authors need to focus on the outcomes of their study with salient findings only, keep them brief, as more explanation is already added in the results anddiscussion section.

[bookmark: _Hlk127555062]Thank you very much for the suggestion of modification. The author has condensed and simplified the conclusion. See the revised version for details.
Revised version: 
“(1) The difference in the measurement locations (pebble gap and top) had considerably small influence on the standardized time average velocity distribution. The typical statistics of the irregular pebble-rough-bed OCF are consistent with previous classical research. The friction Reynolds number and roughness coefficient have a certain modulation effect on the radial and vertical velocity pulsations.
(2) The double peak phenomenon of LSMs and VLSMs exists in the present irregular pebble-rough-bed OCF, which is similar to the results of the smooth bed OCF and regular rough bed OCF. Under the same aspect ratio ranges, the wavelengths of VLSMs on the irregular pebble-rough-bed OCF appear minimal among different bed scenarios (i.e., smooth bed OCF, regular rough bed OCF, and irregular pebble-rough-bed OCF), and the result of the smooth bed OCF is the opposite.
(3) The contributions of VLSMs to the turbulent kinetic energy and the Reynolds shear stress in the irregular pebble-rough-bed OCF are greater than those in the smooth bed OCF. More than 60% of the turbulent kinetic energy and 40% of the Reynolds shear stress originate from VLSMs in the present irregular pebble-rough-bed OCF. Similar to those in the smooth bed OCF, VLSMs in the present irregular pebble-rough-bed OCF also play major roles in contributing to the turbulent energy and Reynolds shear stress.”

e. Results and discussion section is well explained, please try to look at figures in this section they might need more explanation if needed.

[bookmark: _Hlk127980493]The authors appreciate the expert's suggestions. The author has supplemented the imperfect parts of the results and discussion to enrich the content of this part. See the revised version for details.
Revised version:
[bookmark: _Hlk128040341]“Under the H100Ret4110 test condition, the dimensionless Reynolds shear stress per unit density attains a peak near y/H = 0.1 followed by a sharp decrease. The dimensionless Reynolds shear stress under H055Ret1780 and H075Ret2760 test conditions break over at y/H = 0.2. Compared with the other two groups of test conditions, H100Ret4110 shows that the sudden change in the Reynolds shear stress is closer to the bed surface, indicating that the turbulent structure tends to develop toward the bed surface under the condition of a large water depth.”
“The turbulence intensity under the three experimental conditions exhibited the same varying regularity, but the magnitude was different. With increasing distance from the bed surface, the turbulence intensity continuously increased, and the increasing trend of the wall-normal turbulence intensity became more intense. Subsequently, the turbulence intensity in both directions decreased as the water depth increased.”
“Simultaneously, the friction Reynolds number and the roughness coefficient have a certain modulation effect on the streamwise and wall-normal velocity pulsation.”
[bookmark: _Hlk128040522]“The spectral footprints of both the LSMs and VLSMs under the three conditions extend beyond y/H = 0.8, which is a unique characteristic of OCF. The existence of VLSMs peak in the pre-multiplied spectrum also meets the requirement of the standard wall flow friction Reynolds number (Rτ > 1700).”
“For the cumulative energy fraction of the streamwise velocity fluctuations, the Reynolds number and water depth changes are not considered, as shown in the figure. More than 65.8% of the energy contribution is from VLSMs, and more than 38.9% of the energy is contained in wavelengths longer than 10H. Moreover, more than 47.5% of the Reynolds shear stress contribution is from VLSMs, and approximately 22%–25% of the Reynolds shear stress is contained in wavelengths longer than 10H.”

f. Altogether after these improvements are properly made, paper would be in a decent shape and can be considered for publication if revised well.

Thank you very much for the suggestion of modification. The author has made serious improvements according to the modification suggestions. For details, please refer to the revised part in the revised version.

[bookmark: _Hlk127716855]g. Please give a bird eye view picture of your finding in abstract.

Thank the reviewer for your suggestions. Concise the content of the article, summarize the important conclusions of the article, and draw a bird eye view picture as follows:
[image: ]
The figure mainly shows three main findings:turbulence intensities,bimodal phenomenon of LSMs and VLSMs in the present irregular pebble-rough bed OCF,and the contributions of VLSMs to turbulent kinetic energy.






Finally, I would like to thank the experts again for your valuable suggestions and wish you good health and smooth work.
All authors
February 23, 2023
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