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	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 provides valuable insights into the dynamic processes of continental breakup and mantle interaction in the Afar Depression, an area of significant tectonic activity. By integrating seismic tomography with detailed P-wave velocity models, it offers a clearer understanding of the relationship between mantle dynamics and surface tectonics, particularly in plume-assisted rift systems. The identification of low-velocity zones beneath active rift regions and high-velocity zones beneath stable plates enhances our knowledge of lithospheric structure and magmatic processes, contributing to broader theories of continental rifting and seafloor spreading. The findings also have implications for refining models of mantle plume dynamics, which could influence future research on continental breakup, magmatism, and earthquake dynamics in rift zones globally.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Multi-Scale Seismic Tomography of the Afar Rift: Unveiling Lithospheric Heterogeneity
	

	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.


	While the abstract outlines the methodology and findings, a more focused summary of the key results could enhance the overall readability. It would be beneficial to briefly mention how the findings may influence future research, particularly in understanding rift dynamics or advancing seismological techniques in similar regions. The inclusion of how the multi-resolution approach or the specific use of seismic tomography for this region represents a methodological advancement could be added. This would underscore the innovative aspects of the research.

	

	Is the manuscript scientifically, correct? Please write here.
	The study employs a robust seismic tomography approach using a large dataset (17,476 first-arrival P-waves from 2,911 earthquakes recorded at 114 seismic stations) to construct a 3D P-wave velocity model to a depth of 70 km. This is a scientifically valid and widely accepted method for studying lithospheric and mantle structure.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Sufficient 
	

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


	The language quality is generally appropriate for scholarly communication, but minor adjustments in terms of clarity, consistency, and structure could elevate the manuscript. It is recommended to review the entire manuscript for these points and ensure the language is formal, concise, and free of any redundant phrasing.
	

	Optional/General comments


	The explanation of the 3D grid construction, ray-tracing, and inversion processes is sound. However, a few areas could be expanded for clarity: A more detailed explanation of how the chosen grid resolutions impact the model’s accuracy and computational efficiency. Justification for the reference velocity model (ak135) and the potential impact of using a different model. Brief mention of the limitations and assumptions inherent in the ray tracing and inversion process (e.g., the assumption of constant velocity within each grid cell, or the impact of using finite differences for derivative approximations). Additional Discussion on Anomalies: The interpretation of velocity anomalies could benefit from a deeper discussion of their geological significance, especially in terms of their relationship to known tectonic and volcanic features in the region. Comparison with Other Studies: Comparing the findings with results from other seismic tomography studies in similar rift zones (e.g., East African Rift, Red Sea Rift) could contextualize the findings and provide a broader understanding of mantle dynamics in active rifting regions.

Adding more explicit connections between the velocity anomalies and specific geological features (e.g., active faults, volcanoes, lithospheric thickness) could strengthen the discussion. Comparing the findings from the Afar region with those from other rift zones (e.g., East African Rift, Red Sea Rift) could provide a broader context for understanding the geodynamic processes at play. Expanding on the influence of compositional heterogeneity in addition to thermal effects would provide a more comprehensive interpretation of the velocity anomalies.
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