



Reviewers’ response
Dear Dr. Jun Korenaga,

We thanks for three reviewers' comments. Here are our responses to each comments correspondingly.

Reviewer #1

1  
2. We remade the Figure 3 to be consistent with the period bands we used for dispersion measurement. We also revised the second-to-last paragraph in data processing section to clarify why overlapping period bands were chosen. 
3. We thank the reviewer for pointing out the regularization used by Sieminski et al. (2004). We revised the second paragraph in group speed tomography section to clarify this. We point out that although no regularization was applied, the sensitivity kernels have similar dimension comparing to the grid size.
4. 
5. We fellowed the reviewer’s suggestion to revise the words. 
6. We revised the first sentence in group speed tomography section to clarify that the group velocity maps were made between 7 to 25 second. The inversions of 1-D models were based on all these tomography maps instead of local dispersion curves. We also added a paragraph at the end of 1-D shear velocity models section to suggest future studies on the effect on using different parameters and assumptions.     

Reviewer #2

General comments:

1. We added a paragraph at the end of 1-D shear velocity models section to mention that detail study of the effect by using different parameters and assumptions were outside of the scope of this paper. We also emphasis that these are an oversimplified models and quantitative interpretation need to be made with caution.
2. The daily cross-correlation functions were stacked into three-month and one-year stacks before further analysis. The stacking process is linear, so there will be no difference if we use two day time series instead of one. We calculated daily cross-correlation only for the purpose of data organization. We have added a statement in the methods pointing out that the linear stacking process means that there is no difference between correlating different length time series. 
The temporal normalization is essential the same concept as using the chunks of data without earthquake. Although it is possible to remove the large earthquakes by checking the earthquake catalogs, it is time consuming and most of time the smaller earthquakes can still contaminate the result. We have revised the second paragraph in data processing section to point this out.

3. We add a few words to clarify how the symmetric components were obtained. In most of the cases, the symmetric components have better SNR than both positive and negative components, which is why we only used symmetric-components for our analysis. However, for the cases in which the SNR of single lags are comparable to the symmetric-components, similar velocity measurements were observed.

4.  We briefly describe the general feature of the group velocity vertical sensitivity kernel in the first paragraphy of section 5.1.
5. I disagree with the reviewer.  I think hyphens make for more difficult reading.  But I think that this one should be a question of the editorial style of the journal.  My experience in the past has been that copy editors will want to do it their way.
Detail comments:

1. We rephrased the sentence as reviewer suggested.

2. We replaced the word as reviewer suggested.

3. We rephrased the sentence as reviewer suggested.

4. We replaced "normalisation" with "normalization" as reviewer suggested.

5. We replaced the word as reviewer suggested.

6. We appreciated that the reviewer notice our typo and replaced "PDZ" with "ODZ" in Figure 5.

7. We inserted the "to" as reviewer suggested.

8. We reordered the words as reviewer suggested.

9. We removed the hyphen as reviewer suggested.

10. We replaced the word as reviewer suggested.
11. We replaced the word as reviewer suggested.

12. We added a sentence to clarify why the number of measurements peaks at ~15s.

13. We feel that the words suggested by the reviewer have the exactly same meaning as what we wrote. However, we found our words more conceptually intuitive.  
14. We removed "however" as reviewer suggested.

15. We replace the "Figure 11" with "Figure 13" as reviewer suggested.

16. We rephrased the sentence as reviewer suggested.

17. We add a sentence to clarify the relationship between Vs and group velocity.

18. We add "Southern Alps" and "Southland" on the Figure 13 at 13s map. We also lightened the color to make words clear.

19. See the response to the first general comment.
20. We rephrased the sentence to clarify what we mean.

21. As reviewers pointed out, our 1-D models are merely trying to describe the qualitative crustal structure. A quantitative table of parameters will be meaningless and inappropriate. 

22. We rephrased the sentence as reviewer suggested.

23. We replaced "the" with "each". However,we feel that the meaning change if we rephrase the second sentence as reviewer suggested.

24. We removed the space between "wave lengths" and add a sentence on Figure 9's caption.

25. We add the legend as reviewer suggested.

26. We add the latitude lables on the map as reviewer suggested.

Reviewer #3

1. The reviewer point out that our method works only under the assumption that Rayleigh wave  travels as a plane wave with the same direction as the alignment of the station pair. Snieder (2004) did point out that under the assumption that the sources of ambient noise distribute evenly in space, only the sources near the line connecting two stations will contribute to the cross-correlation function between two stations. We believed that scattering is a ubiquitous phenomenon in the crust and the assumption is reasonable. This provides the foundation of our work and further verifcation of this assumption is currently under study. We have added a statement in the introduction explaining this.
2. We rephrase the sentence to clarify that only the average resolution on the islands average to 35km. We also add a note on Figure 11's caption to clarify that the smearing effect observed offshore is due to the contrast between onshore velocity and reference velocity.

3. See response 1.

4. We revised the second paragraph of the data processing section to clarify how the earthquake signals were removed.    

