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	PART  1: Comments



	
	Reviewer’s comment


	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	This manuscript addresses a crucial challenge in reservoir characterization: predicting permeability from widely available well logs using machine learning. The study is significant because it demonstrates a robust, stepwise workflow (baseline models → feature engineering → hyperparameter tuning) on a real clastic dataset (X-Field). By systematically comparing SVR, Random Forest, XGBoost, and LightGBM, and by emphasizing geological context (vertical variability, formation-specific encoding), the work provides valuable insights for petrophysicists and geoscientists. The use of SHAP for interpretability further strengthens its contribution to trustworthy AI in geosciences. 


	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title accurately reflects the content: it specifies the target (permeability), the data source (well logs), the geological setting (clastic formation), and the methodology (machine learning). No alternative title is necessary. 


	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	The abstract is well-structured and covers the problem, proposed methods, dataset, key innovation (vertical variability feature engineering), main results (R² up to 0.84), and conclusion. However, to make it even more informative, I suggest briefly listing the specific machine learning models used (SVR, RF, XGBoost, LightGBM) within the abstract itself (they currently appear only in keywords). Additionally, mentioning the validation strategy (leave-one-well-out) would strengthen the abstract. 


	

	Is the manuscript scientifically, correct? Please write here.
	Yes, the manuscript is scientifically sound. 

The methodology is appropriate, the experimental design is rigorous (two splitting strategies: leave-one-well-out and formation-wise 80/20 split), and the results are clearly presented. The discussion acknowledges uncertainties in core measurements and depth matching. The use of SHAP for model interpretation adds transparency.    

Minor technical points to consider:   1. Provide more details on data preprocessing (e.g., normalization/standardization, handling of missing values).   2. Clarify how “vertical variability” features were engineered (e.g., window size, lags).   3. In Section 3.1.3, briefly explain why leaf-wise growth (LightGBM) may be advantageous for this type of tabular geophysical data and mention the risk of overfitting.   4. Ensure all figures (especially correlation matrices and SHAP plots) have legible font sizes for publication. 


	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Yes. The reference list is extensive (34 entries) and covers both classic petrophysical works (e.g., Kozeny-Carman, Timur) and recent machine learning applications in permeability prediction (2017–2022). The inclusion of regional geological references (e.g., Vollset & Dore, 1984) is a plus, as it grounds the study in a real-world context. 


	

	Is the language/English quality of the article suitable for scholarly communications?


	The language is generally understandable, but the manuscript would benefit from a professional round of English proofreading to correct minor grammatical errors, awkward phrasing, and typos. Examples: “A datasets that represented…” (Abstract), “this increased prediction accuracy” (rephrase), “Regression of logging sequences is frequently used…” (Section 2.4), “…the data that was fed…” (Section 4.2). Improving language flow will enhance readability and professionalism. 


	

	Optional/General comments


	This is a well-executed study with a strong practical focus. The main strength is the clear demonstration that incorporating simple geological knowledge (formation tops, vertical variability) dramatically improves model performance. The comparison with the Statoil transformed linear model effectively highlights the limitations of traditional approaches. I recommend minor revisions to address the points above before acceptance. 
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in details)
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