Reviewer #1: The JMS submission titled "Potential Impact of Climate Change on the Intra-Americas Sea: Part-1.  A Dynamic Downscaling of the CMIP5 Model Projections" is a timely, suitable and concise paper that I recommend for publication after minor revisions and clarification of some of the conclusions drawn based on certain figures shown.

We would like to thank the reviewer for the thoughtful comments and suggestions. The manuscript is now revised based on these comments. Please find below our reply to the comments from the reviewer.

Minor fixes needed:

line 7, page 5: "Griffins" should be "Griffies".

This has been corrected now.

lines 18-20, page 9: For the average surface currents, are the time periods the same as those used in Figures 2 and 3 (1990-1998 for "late 20th" and 2090-2098 for "late 21st")?

Yes, the time periods of average surface current used in Figure 4 are same as used in Figure 3. We have clarified this in the Fig. 4 caption.

line 4-22, page 12: In this discussion of Fig. 7, please re-write to clarify whether referring to the EOF modes (7a and 7c?) or the associated time series (7b and 7d?).  Clarify what is shown in Figs. 7a and 7c versus what is shown if Figs. 7b and 7c and fix the labels accordingly (both 7a and 7c and 7b and 7d are labeled "EOF1" and EOF2", respectively.

Thank you. We have clarified the EOF1 and EOF2 in the text. The labels (EOF1 and PC1) in Fig. 7 have been corrected as the reviewer suggested.

lines 8 and 21, page 12: State what "PC" stands for in "PC1" and "PC2".

This has been clarified now.

line 21, page 12: Fig. 8c is discussed and it's clear why the monthly PC2 SST anomalies computed, but Fig. 8b is not mentioned at all in the text so should not be included.

This has been added in the revised manuscript as requested. 

lines 1-17, page 13: Fig. 9c is discussed before, and in more depth than, Fig. 9b.  Fig. 9d is not mentioned at all and perhaps is simply included for completeness.  At least either discuss the figure panels in order or change their order in the figure to match their order of discussion in the text.

Fig. 9b and 9d are mentioned now in the revised manuscript. The radiative heat fluxes (shortwave plus longwave radiation, Fig. 9b) also contribute positively to the dipole SST pattern in the IAS. The sensible heat fluxes (Fig. 9d) play a minor role in the GoM.

line 16, page 15: Discussion of Fig. 11 begins with Fig. 11b.  Should start with Fig. 11a so either reverse the order of the panels in the figure (ditto for Fig. 12) or modify the text so that the panels are discussed in the order they are shown in the figure.

Thank you for the suggestion. We reorganized the text and mentioned Fig. 11a first.

lines 4-7, page 16:  Where the text says "For instance, the GHG-induced SST increase in the GoM in a 20-year period can be completely cancelled out due to natural SST variability in the GoM.", please clarify this in general and indicate to which 20-year period(s) you specifically refer because overall I don't see the increase cancelled out by the natural variability (the minima in the red and green shaded portions are still increasing relative to the black curves).

Thank the reviewer for pointing this out. Here, we rewrote the sentence as suggested: About the confusion caused by “suppression of an upward trend due to the uncertainty over 20-year period”, we revised this part as follows:
The GHG-induced SST increase in the GoM can be amplified or reduced due to natural SST variability. On average, under RCP4.5 (RCP8.5) scenario, the GHG-induced SST increase in the GoM in a 26-year (13-year) period can keep the trend statistically significant compare to the temperature changes due to natural climate variability. (Change this)
Fig. 10: Caption and accompanying text (except for mention of 19 Sv mean transport near bottom of page 13) talk about "total" transport when discussing each of the 3 panels.  Yet the scale on the Y-axes are different between Fig. 10a and Figs. 10b and c.  Based on the curves shown, it looks like the Y-axes on 10b and 10c should be the same as the one on 10a.

Thank the reviewer for pointing this out. To be more concise, we removed the mean value of the total volume transport across the Yucatan Channel. Fig. 10a shows the total volume transport, while Fig. 10b and 10c show the anomalies. This has been added in the revised manuscript.

Figs. 11 and 12:  The figure panels do not have (a) and (b) labels on them.

This has been added now.

Questions:

How do the 1971-2000 surface forcing used in CMIP5 and the bias-corrected version used in MOM4 compare?  The surface, initial and boundary forcing bias-correction methodology is well-described.  A figure depicting the correction would be helpful.

The bias correction for surface forcing is applied to all our model experiments using CORE2. The surface forcing fields include the downward longwave and shortwave radiation, air temperature, specific humidity, precipitation, sea level pressure, and 10m wind fields. In order to minimize the biases in the surface forcing fields obtained from the CMIP5 model simulations, we first construct the CMIP5 climatology for the 1971-2000 periods, and then compute the difference between the CMIP5 climatology and the observed surface forcing climatology (Figure S1). The Coordinated Ocean Research Experiments version-2 (CORE2) surface-forcing product [Large and Yeager. 2008] is used to derive the observed surface forcing climatology. We have mentioned this in the revised manuscript. However, since we already have too many figures (16 figures) in the revised manuscript,  this figure is not added to the manuscript.
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Figure S1. The geographic distribution of the bias-correction term (the difference between the CMIP5 climatology and the CORE2 climatology during the 1971-2000) for all surface forcing fields in the IAS region. The unit for shortwave and longwave heat flux is W/m2, the unit for air temperature is K. The unit for specific humidity is 1x10-6 kg/kg. The unit for the precipitation is 1x10-6 kg m-2s-1. The unit for sea level pressure is hPa.  The unit for wind is m/s. 

The bias-correction terms are removed from the CMIP5 surface forcing fields for all the model experiments. The initial and boundary conditions are also bias-corrected following the same methodology used for the surface forcing fields. The initial and boundary conditions include temperature and salinity fields. The observed temperature and salinity climatology are obtained from the U.S. Navy Generalized Digital Environmental Model version 3.0 (GDEM3) [Carnes, 2009]. Then, the difference between the IPCC-AR4 climatology and the observed (GDEM3) temperature and salinity climatology during the period of 1971-2000 is removed from the CMIP5 temperature and salinity for all three experiments. These points are addressed in the manuscript
Figures 2 and 3 show differences between the late 21st and late 20th centuries for both CMIP5 and MOM4.  It would also be nice to see a direct comparison and discussion between MOM4 and CMIP5 for at least the late 20th century.  I'm wondering how much, if any, of the differences between the CMIP5 and MOM4 changes from late 20th to late 21st are due to the bias correction of the forcing used in MOM4.


Both the downscale MOM4 model and coarse CMIP5 climate models have model bias compared with the observed fields. Therefore, here we mainly show the temperature difference between the late 21st and late 20th century for MOM4 and CMIP5 to avoid any complication that may arise from the individual model’s internal bias. For the bias correction of the atmospheric forcing fields used for the MOM4 simulations, here we use the CMIP5 climatology for the 1971-2000 periods under the historical scenario, and then compute the difference between the weighted ensemble of CMIP5 climatology and the observed surface forcing climatology to minimize the biases in the surface forcing fields obtained from the CMIP5 model simulations. Because the bias correction is added for the whole simulation period from 1900-2098, the differences between CMIP5 and MOM4 from late 20th century to late 21st century will not be affected by the bias correction in the surface forcing fields.



