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Dear Professor Rohini Kumar, 

Thank you and the anonymous reviewers for those positive comments and professional 

feedback. We have revised our manuscript EGUSPHERE-2025-3540 entitled “A hybrid 

Kolmogorov-Arnold networks-based model with attention for predicting Arctic River 

streamflow” after considering the comments made by the reviewers and the editorial 

office. The followings are point-by-point responses to the comments. 

From the editorial office 

1. With the next file upload request, please ensure that the section “Code/Data 

availability” complies with the following content requirements: 

https://publications.copernicus.org/for_authors/manuscript_preparation.html#assets > 

Data sets  

Comment: I have updated the code/data availability section and added an DOI for the 

dataset. See Lines 629-630. 

2. Supplements will receive a title page added during final publication including title 

("Supplement of"), authors, and the correspondence email. To avoid redundancy, 

please remove the title, author list, affiliations, and correspondence section from the 

first page of the Supplement. 

Comment: The title, author list, affiliations, and correspondence section have been 

removed from the supplementary material to avoid redundancy. 

 

Reviewer 1: 

I thank the authors for applying all recommended changes to their manuscript. In my 

opinion, this really improved the scientific quality of the whole work. I mostly only have 

some minor comments that should be addressed before acceptance. 

Comment: We sincerely thank the reviewer for the positive feedback. We have done a 

careful proofread of the manuscript and corrected the spelling issues.  
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Major comments: 

Line 366: A few sentences explaining each baseline model and their unique 

characteristics would make it easier to interpret the results. 

Comment: Implemented. A few sentences have been added to explain each baseline 

model in the manuscript. See LineS 366-373 

Minor comments: 

Line 143: In Figure 1, the time series for temperature, precipitation, pot. ETa and 

discharge really don’t add anything here. I recommend to remove them to increase 

clarity. 

Comment: Implemented. We agree that the time series subpanels in Figure 1 do not add 

interpretive value at this point in the manuscript. We have removed them, and Figure 1 

now shows only the geographic location and topography of the Kolyma catchment, 

consistent with its caption. See Figure 1 and Line 143.  

Line 237: snow storage 

Comment: Implemented. See Line 237.  

Line 249: The calculated snowmelt contribution 

Comment: Implemented. See Line 249. 

Line 345: ...and improve model convergence 

Comment: Implemented. This sentence has been rewritten to improve clarity. See Lines 

344-345.  

Line 368: Maybe a citation for Google Colab as you used their resources as it seems. 

Comment: We thank the reviewer for this suggestion. Unfortunately, Google does not 

provide a formal peer-reviewed publication for its Colab Cloud Computing Environment. 

Line 371: Table 1 can probably be moved to the appendix. 

Comment: Implemented. Table 1 has been moved to the supplementay material. Please 

see Table S1 in the supplementary material.   

Lines 374 - 386: I feel like this is redundant as most if not everything has already been 

explained beforehand. 
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Comment: Implemented. We agree that the summary paragraph at the end of Section 3.7 

largely repeats material already presented. The paragraph has been removed to avoid 

redundancy. 

Lines 391 to 392: This is methodology and should be mentioned there, not in the results. 

Comment: Implemented. The methodological details here have been removed.  

Lines 436 - 439: This is methodology as well. 

Comment: Implemented. We thank the reviewer for this helpful comment. We’ve revised 

the sentence to balance between readability and content focus.  

Lines 521 - 528: Methodology. 

Comment: Implemented. The description of the ablation analysis has been relocated to 

Section 3.7. See Lines 378-384.  

Lines 533 - 534: Methodology. 

Comment: Implemented. This sentence has been removed from Results.  

Line 558: In Figure 10, I believe there is something cut off at the right side? There are 

these black parts include, which shouldn’t be there I suppose. 

Comment: Implemented. We thank the reviewer for pointing this out. The figure has been 

cleaned.  

 

Reviewer 2: 

I appreciate the authors’ detailed responses to the reviewer comments and the revisions 

made to the manuscript. The authors have addressed the major concerns satisfactorily and 

have improved the clarity, transparency, and presentation of the proposed modeling 

framework. 

The manuscript presents a technically sound and scientifically meaningful contribution to 

the field of physics-informed hydrological modeling. The integration of Kolmogorov–

Arnold Networks, residual compensation, attention mechanisms, and physics-informed 

constraints for Arctic river discharge prediction represents a novel and promising 

direction. The methodological development and application to snowmelt-driven 

hydrological processes provide clear value to the community and align well with the 

scope of Hydrology and Earth System Sciences (HESS). 
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While the revised manuscript is suitable for publication, I note that there remains scope 

for further methodological refinement in future studies. In particular: 

1. Specification and systematic treatment of initial physical conditions (e.g., 

initialization of state variables such as snow storage and melt) could be explored in 

greater depth, including sensitivity analysis to different initialization strategies or the 

field values.  

2. Quantitative analysis of the contribution of individual loss components to model 

convergence (e.g., decomposition of physics-based and data-driven loss terms across 

training epochs) would provide additional insight into the optimization dynamics and 

the mechanistic role of physics-informed constraints. 

These aspects do not diminish the validity or significance of the present work but 

represent natural extensions that could further strengthen the interpretability and 

robustness of physics-informed machine learning models in hydrology. 

Based on the revisions provided and the overall scientific contribution of the study, I 

recommend acceptance of the manuscript for publication. 

 

Comment: We sincerely thank the reviewer for the positive feedback of our revised 

manuscript and for recommending acceptance. We also appreciate the thoughtful 

suggestions for future work, particularly regarding the systematic evaluation of different 

initialization strategies and a comprehensive quantitative analysis of the mechanisms of 

physical constraints. We agree these represent valuable extensions for future work and 

will pursue these methodological refinements in subsequent studies. 

 
 
Sincerely yours, 
 
Renjie Zhou 
Associate Professor 
Department of Environmental and Geosciences 
Sam Houston State University 
Huntsville, TX 77340 
 
 


