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	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 makes a valuable contribution to the field of petrophysics and reservoir engineering by demonstrating a robust, practical workflow for predicting a critical reservoir property from widely available well log data. Its emphasis on the significant performance gains achieved through deliberate, geology-guided feature engineering—specifically the incorporation of vertical variability—offers a crucial insight that moves beyond the common practice of treating prediction as a purely data-driven problem. By rigorously comparing multiple machine learning algorithms and validating them using both hold-out and "leave-one-well-out" methods, the study provides a reliable benchmark for practitioners. Furthermore, the application of SHAP values for model interpretability bridges the gap between complex "black-box" models and the need for geological understanding, fostering greater trust and adoption of these techniques in the industry.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title is suitable. It is clear, accurate, and reflects the core content of the manuscript: the application of machine learning to predict permeability in a specific geological setting (clastic formations) using well log data.
	

	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 comprehensive and well-written. It successfully summarizes the problem, the proposed methodology (ML algorithms, feature engineering), the dataset, the key results (R² scores), and the main conclusions. No additions or deletions are necessary.
	

	Is the manuscript scientifically, correct? Please write here.
	Yes, the manuscript is scientifically sound. The methodology is appropriate and well-described. The use of multiple ML models, hyperparameter tuning, and different validation strategies (train/test split and leave-one-well-out) is a strength that adds rigor to the study. The discussion of results is logical, linking model performance back to the geological characteristics of each formation. The use of SHAP for model interpretation is an excellent addition that enhances the scientific merit of the work. The authors also correctly acknowledge the inherent uncertainties in the core data itself, which is a mark of good scientific practice.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Yes, the references are both sufficient and recent. The manuscript cites a good mix of foundational papers on machine learning techniques and classic petrophysical methods. The reference list is significantly strengthened by the inclusion of several highly relevant, up-to-date studies. Notably, the work by Ding & Ding (2026) provides direct support for the application of advanced machine learning to reservoir parameter prediction. The use of ensemble methods, particularly Random Forest, is well-supported by recent studies (Wang & Wang, 2025; He et al., 2024; Sheng et al., 2025), which align with the methodological choices in this manuscript. Furthermore, the inclusion of research on sequence data processing (Pan, 2025; Zhong & Zhong, 2025) and model optimization in complex environments (Wang et al., 2025) provides excellent contemporary context for the feature engineering and data handling strategies emphasized by the authors. Overall, the references are timely and appropriately cover the key thematic areas of the paper.
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	Is the language/English quality of the article suitable for scholarly communications?


	The language is generally suitable and the manuscript is understandable. However, there are several minor grammatical errors and awkward phrasings throughout that could be polished.
	

	Optional/General comments


	1. Clarify the specific construction method of "vertical variability" in feature engineering

2- Detailed description of supplementary data preprocessing and quality control

3-The paper contains a large number of charts (such as scatter plots and histograms of multiple repeated types in sections 4.5 and 4.6), and some of the chart information overlaps, which can be appropriately integrated to improve readability.
This is a strong manuscript that presents a valuable case study with clear, well-supported conclusions. Its strengths lie in its robust methodology and its focus on the practical, often overlooked, aspect of feature engineering.

The manuscript is very close to being accepted in its current form. The primary recommendation is a minor revision focused on a thorough proofreading pass to correct the small grammatical errors and improve sentence flow. Addressing these minor language issues will elevate the manuscript to the high standard of its scientific content.
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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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