Dear Dr. Steven Thorpe,

We have made significant improvements according to the reviewer’s comments on our manuscript entitled “The Impacts of Tidal Currents and Kuroshio Intrusion on the Generation of Nonlinear Internal Waves in Luzon Strait”. Now we are pleased to resubmit the revised manuscript for publication in J.G.R.

According to the reviewer’s comments, we have added two parts in section 4 (4.3 and 4.4) to explain the generation mechanism of internal solitary waves in Luzon Strait and the strength of currents for the generation of internal solitary waves, based on our simulations. We also revise the numerical modeling section to better clarify the 2-D idealized modeling setting. Our conclusion is also revised to make it clear. We have tried our best to improve the language in the manuscript and asked a native English speaker to proofread it. We hope this will help to make the manuscript be suitable for the publication in JGR.
Please contact us if you have any questions about this resubmission. 
Thank you very much for helping this resubmission!
Best regards,

Tao Du

Physical Oceanography Laboratory, 

Ocean University of China, 

Qingdao, 266003, China

Phone: +86-532-8203 2546

Email: taodu@ouc.edu.cn or taodu@udel.edu
------------------------------------------------------------------------------------------------------
To the first reviewer:

My other criticisms are:

1. "left" and "right" are frequently confused with reference to the figures. 

Answer:

We have modified the text to make it clearer, we use higher seamount and lower seamount to represent the right and the left seamount, respectively.

------------------------------------------------------------------------------------------------------
2. There are numerous grammatical errors and typos which made the manuscript quite difficult to follow at times. 


Answer:

We are very sorry for this kind of errors although we think we have done our best. This time we asked a native English speaker, Mr. Doug Salmon, to proof read the manuscript and corrected the grammatical errors. 

------------------------------------------------------------------------------------------------------
3. The authors did not mention the effect of rotation, which may be important particularly since the internal Rossby radius of deformation is roughly ci/f=40 km (assuming 20 deg latitude and ci=2 m/s), precisely half the wavelength of a 12-hour period internal tide with ci=2 m/s. 


Answer:

This is a good question. Thanks.

We indeed considered this issue in our original study but we did not mention it in our manuscript since we want the readers to pay more attention on the Impacts of Tidal Currents and Kuroshio Intrusion on the Generation of Nonlinear Internal Waves in Luzon Strait.  Early Studies (Gerkema, 1994; Gerkema, 1996; Gerkema and Zimmerman, 1995) showed that the Earth’s rotation tends to impede the disintegration of internal tides into solitary waves. In Luzon Strait, the generation of nonlinear solitary waves has been proved, at least, by remotely sensed images. Adding the earth’s rotation to our number model just changes a condition, that is, how strong a current can result in the generation of ISWs. However, we did not give such a concrete condition since the generation of ISWs in LS is not only related to the strength of currents but also related to many other elements like stratification and topography etc. We can do this when we have enough in site observations.

------------------------------------------------------------------------------------------------------
4. Although the western, deeper ridge is included, the authors do not discuss its effects. Removing it would not detract from the focus of the paper. 


Answer:

Thanks for the question.

We include this lower seamount because we think it will have impacts on the propagation of westward ISWs. Since we did not discuss the propagation of westward ISWs in this manuscript, its effects were not mentioned. Now, we explain this with a sentence on lines 279 to 281, just before section 4. 

------------------------------------------------------------------------------------------------------
5. More details are needed with regard to implementation of boundary conditions. Are internal waves allowed to radiate out of the eastern or western boundaries? 


Answer:

Yes, an open boundary condition is imposed (see Tseng et al., 2005 for the formulation) on both boundaries. The internal waves are allowed to radiate out. The model description section is revised. Note that we attempt to minimize the influence of eastward flow in our study (as we found in the observation). We design the eastern boundary as close to the higher seamount as possible so that the interaction between the well-defined boundary forcing and the reflected waves will be mimimized on the east of the higher seamount. It is clear that the interaction complicates further analysis.  We also present the results for the 2nd period since it is the best period so that further interaction on the east of the seamount cannot influence the west of the seamount and deteriorate the simulated results. The objective of this idealized setting is to simplify the analysis and we clearly verify the finding from the remotely sense images (section 2).We include the following sentences to better clarify this idea and include more discussion on the ISWs on the east of the seamount in section 4. "The tidal and Kuroshio currents are forced at the eastern boundary. The domain is long enough to allow the westward waves to propagate downstream without any reflection during the simulation periods. The higher seamount is designed as closer to the eastern boundary as possible so as to minimize the interaction between the reflected waves due to the seamounts and the imposed forcing, which may complicate the idealized study. Also, some lee waves and ISWs originating above the topography could propagate upstream (eastward). Since we are mainly interested in ISWs propagating westward toward the SCS, these eastward propagating ISWs are beyond the scope of this study and should be better reduced for clarity."
------------------------------------------------------------------------------------------------------
6. The authors make conclusions that are rather vague and these should be made more quantitative. For example, they conclude that "These generation processes of ISWs suggest that ISWs can be generated only when the tidal current on the top of the right seamount becomes strong; ... the strength of tidal currents can determine whether ISWs will be generated and which kind of ISWs, single ISW or groups of ISWs, will be generated first." How strong? Is the internal Froude number important?

Answer:

Thanks a lot for your concerns. We added a short discussion of this in section 4.4 (lines 374 t0 392) and hope it will be helpful. Our conclusion is also revised to make it clear.
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####################################################################

To the second reviewer:

I do, however, have serious misgivings with this manuscript. Dynamical interpretation of the model results is almost completely absent and some major questions regarding the modeling approach led me to lose faith. I feel that this manuscript would only be suitable for publication in JGR with major revision. The comments below cover major points. Some editing for grammar etc is also needed, although I did find it generally easy to follow. 
 
Major points: 
 
1) The Model 
 
I have many queries here. Is the model hydrostatic or non-hydrostatic? If non-hydrostatic, is this appropriate? Reference is made to the open eastern boundary, so I presume that the boundary is open and not cyclic. If this is the case, however, it seems unwise to have the boundary so close to the eastern seamount. The domain extends for 300 km to the west, but only 20 km to the east of the seamount crest. In the runs of Fig 11, however (tide but no mean current), the response should be completely symmetric east vs west. There is nothing to favor wave radiation in one direction over the other. The runs, particularly the more energetic ones, show very complex dynamics to the east of the seamount crest, and I doubt that an open boundary is appropriate in these cases. 
 
Answer:

1) We cannot agree with your comments anymore. The important nonhydrostatic effects should not be fully replaced by the turbulence parameterization. However, we do feel the current 2-D idealized model is not sufficient to accurately simulate the ISWs formation even if we use the nonhydrostatic version of our model. If we need to incorporate the nonhydrostatic influences in. A fully 3-D, high resolution, nonhydrostatic model is required. We believe our insights from the current 2-D hydrostatic, idealized simulation can provide us many useful guidelines in our further study. We include the following sentences to emphasize that we are aware of this limitation in our idealized model. "Nonhydrostatic dispersion may lead to the formation of wave packets with fewer peaks than the hydrostatic one so that a nonhydrostatic model is essentially required to simulate such detailed formation processes. Two-dimensionality also limits the growth of nonlinear instabilities. We emphasize that the detailed ISWs formation and the subsequent processes are lack in our idealized study and are only qualitatively simulated here. Nevertheless, the present idealized study is appropriate to quantify the influences of flow conditions in our two-dimensional idealized setting since the effects of these details are qualitatively parameterized. The present simulation also provides useful guidelines for further numerical studies of ISWs in this area. In order to clarify these nonhydrostatic influences, a fully three-dimensional, high-resolution, nonhydrostatic numerical study is now carried out within a fully coupled North Pacific Ocean Model framework (Tseng et al., 2007). Further investigation and results will be presented in a consequent paper and will not be duplicated herein."
Answer:

2) Yes, an open boundary condition is imposed (see Tseng et al., 2005 for the formulation) on both boundaries. The trick is that a forcing function is also imposed at the eastern boundary (this has to be designed carefully in terms of a control volume grid arrangement and the detail is not given here; interested readers can refer to the model website for the codes). The small distance of eastern seamount away from the boundary is designed on purpose. We do agree that complicated dynamic (interaction) occurs within this area as the reviewer noted. The main purpose is to minimize the influence of eastward flow in our study (as we found in the observation). We design the eastern boundary as close to the higher seamount as possible so that the interaction between the well-defined boundary forcing and the reflected waves will be mimimized on the east of the seamount. It is clear that the interaction complicates further analysis. Note that we present the results for the 2nd period since it is the best period so that further interaction on the east of the seamount cannot influence the west of the seamount and deteriorate the simulated results. The objective of this idealized setting is to simplify the analysis and we clearly verify the finding from the remotely sense images (section 2).We include the following sentences to better clarify this idea and include more discussion on the ISWs on the east of the seamount in section 4. "The tidal and Kuroshio currents are forced at the eastern boundary. The domain is long enough to allow the westward waves to propagate downstream without any reflection during the simulation periods. The higher seamount is designed as closer to the eastern boundary as possible so as to minimize the interaction between the reflected waves due to the seamounts and the imposed forcing, which may complicate the idealized study. Also, some lee waves and ISWs originating above the topography could propagate upstream (eastward). Since we are mainly interested in ISWs propagating westward toward the SCS, these eastward propagating ISWs are beyond the scope of this study and should be better reduced for clarity."

All plots show the second tidal cycle of the model run. The response to the first tidal cycle is presumably different, since the model state after 1 day is very different to that after 0.5 days. Are the features generated during the second tidal cycle representative of a near-periodic solution? 
 
Answer:

Following the discussion of reply 2) above, indeed, we choose 2nd tidal cycle on purpose. The 2nd or the 3rd tidal cycle is the best to illustrate the “quasi-periodic” solution. The flow is not fully developed during the 1st tidal cycle. The interaction between the tidal forcing and the eastern propagating waves will contaminant the simulated results (more signals will propagate into the domain we are interested and complicate our analysis) after the 4th tidal cycle. We want to note that the solution we present is the most representative cycle which includes clear quasi-periodic behavior and clear evolution process among all of the rest cycles.
------------------------------------------------------------------------------------------------------
2) Dynamical interpretation 
No reference is made to the hydraulic, lee wave or other processes responsible for the wave generation. Since this is a classic, hydraulic-type problem of stratified flow over a sill, the solutions really need to be related to the vast literature on problems of this sort. For instance, how does the Froude number vary through the tidal cycle? When nonlinear internal waves develop from a depression of the density structure, what is the origin of this depression (ie is it a lee wave formed during the opposite phase of the tide)? Etc. 
There is also reference to nonlinear internal waves developing on the edge of the mixing area. Further description of this mechanism would be helpful. Are the complex dynamics of the mixing area parametrised well enough that this wave generation is realistic? 


Answer:

We added a discussion in section 4.3 and 4.4. The current condition is different on the west side of the higher seamount from that on the east side because of existence of the strong south-to-north Kuroshio, the asymmetry of the topography, and the intrusion current of the Kuroshio to the South China Sea or Luzon Strait. We do not think Lee wave mechanism is the one responsible for the generation of ISWs in LS as Lien et al. (reference on line 452) did. We further discussed this impossibility in details (section 4.4).
As the generation of ISWs from the edge of mixing area, we did not give a detailed description listed more references. We are sorry about this. We think the works by Maxworthy (1979, 1980) are clear enough to prove the mechanism. 

------------------------------------------------------------------------------------------------------


Other comments: 
 
The effect of the smaller, western seamount (line 179 and Fig. 10) is never mentioned. Presumably its effect is minor. If this is true, it should be stated somewhere. Since the topography is already highly simplified, it would perhaps make sense to remove the second seamount altogether. 
 

Answer:

Thanks for the question.

We include this lower seamount because we think it will have impacts on the propagation of westward ISWs. Since we did not discuss the propagation of westward ISWs in this manuscript, its effects were not mentioned. Now, we explain this with a sentence on lines 262 to 264, just before section 4. 

------------------------------------------------------------------------------------------------------
Figures 11-13: These need improving. At the resolution provided, it is not possible to differentiate many of the contours, never mind see the structure of the generated waves. The panels need to be enlarged. It would be very helpful to show the velocity (at the boundary, at least) for each panel. The text does not refer to the phase of the tide in each case, and it takes some effort to relate t=0.6 etc to a tidal flow via line 193, especially as the velocity is positive to the west which is somewhat unconventional.
Answer:

Thanks for the suggestion. We enlarge Figures 11-13. How this will make the panels more clear. We try not to include more text on the figures to avoid distraction. The velocity at the boundary is imposed according to the eqn. at line 208, therefore, we don’t think it is necessary to label it. The formula clearly shows where and when the maximum/minimum should occur.
