Reviewer A

The paper is looking into identifying the influence of the Atlantic Warm Pool on the southeastern tropical Pacific via an anomalous meridional circulation. The authors emphasize that this inter-hemispheric connection is dependent on the configuration of the Southern Hemisphere background zonal mean winds.

The article is fairly clear and well structured and the message of the paper is strongly supported by both observational data and atmospheric model simulations.

Recommendation: Accept upon Minor Revisions

Thank you.

General Revisions

- the Hadley circulation is defined as a mean meridional circulation. Please refrain from using the term Hadley circulation or regional Hadley circulation. Better use "regional meridional circulation" or "regional Hadley-like circulation".

We change to “regional Hadley-type circulation”.

- show the AWP and SEP regions in at least one of the figures (the first figure would be good).

The AWP box is now marked in Fig. 1.  In this paper the SEP represents a broad area, so it is not boxed. 

- why show a global map in all figures? Better do a zoom-in into just the area of interest.

- if showing a global map, at least center the figures on the area of interest.

For figures showing velocity potential and divergent wind, we use a global map since they can provide a comparable view of two heating sources in the western Pacific warm pool and the WHWP during the boreal summer.  As suggested, we have changed the plots by centering the area of our focus, i.e., the WHWP.

- captions: for additional clarity, mention which field is in color and which is represented with arrows.

Done.

- Sverdrup vorticity balance - refers to balance between wind stress exerted on open ocean and meridional transport of ocean water. -- but the authors refer to atmospheric balance, I believe. Please resolve this confusion.

The vorticity equation for steady, large-scale circulation reduces to the balance between planetary vorticity advection term (
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.  This balance can be applied to both the ocean and the atmosphere.  In the ocean, an integral of this balance over the entire water column results in a balance between the meridional water transport and the Ekman pumping.  In the atmosphere, physical interpretation of the balance equation is that the equatorward (poleward) wind is associated with convergence (divergence) or decent (ascent).

- try to substitute the use of the term "depth" throughout the paper. A better term would be "height" since "depth" is usually used for oceanic circulations.

Done.

- the term WHWP is not introduced until the end, in the summary. Since AWP is part of WHWP, the latter should be at least mentioned towards the beginning of the paper.

The WHWP is now defined in the introduction on page 3.


Specific Revisions

- page 2, second paragraph: "descending motion to the west" -- west of what?

It is changed to “descending motion to the west of the South American heating”.
- page 6, first paragraph: "depth-independent background mean westerly wind" -- define depth

As suggested, “depth” has been changed to “height”.

- page 7, second paragraph: "the largest warm pool on earth in the Western Hemisphere" -- take out "on earth"

Done.

- page 8, first paragraph: "have little influence on the anomalous heat source" -- which heat source?

The sentence is changed to “the anomalous size of the AWP during the winter and spring has little changes and its associated influence on the atmosphere is small during that time.”
- page 8, first paragraph: "initiation of a cool phase of ENSO" -- please briefly explain how.

The sentence has been changed to “This circulation reinforces the South Pacific subtropical anticyclone and strengthens easterly trade winds near the equatorial eastern/central Pacific.  The strengthened easterly trade winds can cool the equatorial eastern Pacific Ocean and thus may play a role in the initiation of a cool phase of ENSO.”
- page 10, second paragraph: please define baroclinic and barotropic streamfunctions (in more words/equations than "the difference and average of the values (values of what?) at the 750mb and 250mb levels".

The mathematical equations for the baroclinic and barotropic stream functions are now shown on page 11.

- can't find a specific reference to figures 6 c, d and 7 c, d. Also, these are not discussed in relation to panels a, b, hence I'm missing the point of why these fields are shown in the first place.

We now add more texts discussing Figs. 6 and 7 on pages 10-11
- page 10: please better explain the purpose of introducing the baroclinic and barotropic streamfunctions?

We add “ So far, we have discussed only the divergent component of the AWP’s inter-hemispheric influence on SEP. Now, we want to explore the rotation component. As will be shown in the next section, a local heat-induced atmospheric response is well represented by baroclinic stream function, whereas teleconnected pattern to high latitudes and other ocean basins can be manifested in barotropic stream function.  To better examine these responses, it is useful to separate the model solutions into their baroclinic and barotropic components.

- page 11 and everywhere else: "Pexoto" should be "Peixoto"

Changed.

- caption Figure 11: repetition in the two sentences; these could be collapsed to just one sentence.

Fixed. 

- page 14, first paragraph: "over the SEP, respectively: A large (small)" -- use non-capitalized letter after ":"

Done.

- page 15, first paragraph: the sentence "The mean background vertical wind shear … " needs to be revised for grammatical correctness.
Done.
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