Reviewer B

This work uses NCEP reanalysis, NCAR CAM3.0 and a simple atmospheric model to characterize and understand the potential impact of Atlantic warm pool (AWP) extensiveness on circulation pattern in the intra-American Sea region and the southeastern Pacific (SEP). The work is original and the results can potentially offer insight as to how AWP would influence the SEP. However, a few critical issues need to be clarified to convincingly support the main conclusion of this manuscript. Thus, I recommend for a major revision before the manuscript can be recommend for publication in J. Climate. 

1. There are substantial differences between the circulation pattern changes between the large and small AWP derived from observation (NCEP, Fig. 3) and those from the CAM (Fig. 5). These differences are very relevant to authors’ main conclusion. NCEP reanalysis shows strongest velocity potential differences in Africa between large and smaller AWP for both JJA and SON and substantially weaker difference in SEP, especially during JJA when rainfall peaks in AWP. In contrast, the CAM simulations show much stronger difference in the intra-American Sea and in the N and S. eastern Pacific. Thus, the CAM simulations appear to significantly exaggerate the circulation response in the American sector and SEP.

This is not to say that the CAM results are not reliable. One possible cause of the different between NCEP and CAM might be diabatic heating difference in eastern Atlantic and Africa, as suggested by strong circulation change between the large and small AWP shown by NCEP. It is well known that disturbances induced by easterly waves, peak in JJA and also extended to SON, can be re-invigorated in AWP, influencing sea surface wind and fluxes, as well as rainfall and cloudiness in AWP. How would this potential influence contribute to the differential anomalous circulation patterns between NCEP and CAM, relative to change of AWP itself, needs to be investigated. Another possibility, as shown by the baroclinic response to the change in AWP area shown by the simple atmospheric model (Fig. 11a), suggests the circulation anomalies in Africa maybe a result of change in AWP. Whether the circulation difference in E. Atlantic and Africa contribute to the difference between NCEP and CAM in term of circulation response to the change of AWP should be clarified.

Thanks for pointing this out.  We agree with some points that this reviewer raised.  We performed additional model runs: warm tropical North Atlantic (WTNA) and cold tropical North Atlantic (CTNA).  The only difference between the WTNA (CTNA) and LAWP (SAWP) runs is that the forcing region is restricted to the AWP region in LAWP (SAWP) run, whereas it is extended to include the eastern tropical Atlantic in the WTNA (CTNA) run.  The attached figure compares the WTNA – CTNA result with that of LAWP – SAWP during JJA.  The velocity potential and wind over West Africa in WTNA – CTNA do increase.  This indicates that the additional heating in the eastern Atlantic can contribute to the difference between the CAM3 runs and the NCEP-NCAR reanalysis, as pointed out by this reviewer.

In the revision, we add some discussions on pages 9-10 as follows: “The impact of the anomalous AWP on the SEP can be obtained by inspectiing the difference between the model runs of LAWP and SAWP (i.e., LAWP – SAWP).  The differences in velocity potential and divergent wind at 200-mb during the summer and fall are shown in Figs. 5a and 5b, respectively.  CAM3 captures inter-hemispheric influence pattern of the anomalous AWP on the SEP by showing cross-equatorial flow southward from the AWP to the SEP, where the flow converges and descends and the South Pacific subtropical high intensifies.  However, a comparison of Fig. 5 with Fig. 3 shows some differences between the model runs and NCEP-NCAR reanalysis.  First, the CAM3 simulated influence pattern of the AWP on the SEP, i.e., the velocity potential centers in the AWP and SEP and the divergent flow from the AWP to the SEP, is larger than that from the NCEP-NCAR reanalysis.  Second, the negative center of the velocity potential during JJA from the NCEP-NCAR reanalysis is in the west coast of North Africa (Fig. 3a), whereas the center of the simulated velocity potential during JJA is located in the western Indian Ocean (Fig. 4a).  These discrepancies may be attributed to many factors.  For example, the composites from the NCEP-NCAR reanalysis (i.e., Fig. 3) are calculated as the average differences between the large and small AWP years, which of these years also include other influences such as heating in the tropical eastern North Atlantic and Africa.  However, the CAM3 model runs only consider the AWP-heat induced influence.  Since this paper emphasizes the mechanism of the AWP’s influence on the SEP (rather than the model simulation), the discrepancies between the model runs and the NCEP-NCAR reanalysis will not affect the conclusion.”  

2. Although this work focuses on impact of change in AWP area, it is also important to clarify whether AWP is a source climate variability. Previous works suggest that SSTA in AWP is mainly controlled by surface fluxes, instead of internal ocean dynamics. This implies that influences from surrounding regions, e.g., Atlantic, Africa, and N and S. American continents, may influence AWP as well as SEP. What is the relative importance between these sources of climate variabilities and the change of AWP should be evaluated, or at least discussed. In particular, both NCEP and CAM3 show stronger circulation difference in SON, when convection already becomes strong in S. America. Fig. 6b shows a strong difference in vertical pressure velocity, is this all due to Sverdrup balance, or change in convection of S. America should be discussed.

We agree.  On pages 16-17, we add a new paragraph to address this point.  “This paper demonstrates the inter-hemispheric influence of the AWP SST-induced heating on the SEP by using observational data, CAM3 and a simple atmospheric model.  However, the SST anomalies in the AWP can vary with both local processes and remote processes (such as climate variability in the Pacific, the Atlantic and others).  The relative importance of the local and remote processes in producing the AWP SST variations deserves a further study.  Regardless, 
both the CAM3 runs and the simple atmospheric model show that the AWP SST-induced heating has an inter-hemispheric impact on the SEP.”

The differences of the vertical pressure velocity in Fig. 6b and 7b are due solely to the effect of the AWP variability. In the model runs of LAWP and SAWP, heating is the same everywhere else except in the AWP region where the large and small AWP SST composites are used, respectively. It appears that the AWP variability also affects the continental heating of the S. America in SON. 
Minor comments:

1. Page 3, 2nd parag., lines 3-4 from the bottom, “regional Hadley circulation”:

Although the meaning of this wording is clear, Hadley cell was originally defined as global zonal mean meridional circulation in the tropics. Out of respect to this definition, it might be better to use “regional meridonal circulation”.

We now use “regional Hadley-type circulation”.

2. Page 14, 2nd. parag, line 1, “ensemble runs by CAM3 capture the observed features”: The difference between Figs. 3 and 5 does not support this statement.
We modify this sentence.
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The CAM3 runs of the 200-mb velocity potential (106 m2/s) and divergent wind (m/s) during JJA.  Shown are (a) LAWP – SAWP and (b) WTNA – CTNA. 

