Response to Review A

Thank you for your thoughtful and helpful review of our paper. It has helped us to craft a more precise and readable paper. Below we list your comments (in red) and our responses (in black). 

This paper has some merit and should be published. However there are many issues that should be dealt with before it is acceptable. These include the following:

1) It is unduly long (greatly exceeds J Clim guidelines) and has footnotes that should be absorbed in the text or removed; see below.

The revised manuscript is focused on the analysis of hemispheric and global average planetary albedo and its partitioning between atmospheric and surface processes. We have eliminated the analysis and discussion of the meridional gradients in planetary albedo and the implications for meridional heat transport. This has allowed us to shorten and focus the manuscript and more carefully discuss and analyze the uncertainties in the datasets used, the assumptions of our methodology, and the uncertainties in our results. Additionally, eliminating the discussion of the meridional gradients has allowed us to analyze the partitioning of planetary albedo in global warming simulations.    
2) It deals with annual means and yet there is a huge annual cycle in solar radiation and thus in ASR, and also a large annual cycle regionally in albedo: snow cover on land in NH and cloud/monsoon changes. These can lead to important rectification effects and it is far from clear that the quantities computed using annual means are the same they would be if computed monthly and then averaged to get annual values. The authors should comment on this.

We have performed the planetary albedo partitioning on monthly observational radiation data and then averaged (solar weighted) the resultant fields to get the annual average planetary albedo partitioned into atmospheric and surface components. These fields agree with the same fields calculated directly from annual average radiative data to within 1% suggesting that the rectification effect of the seasonal cycle is minimal. We have added a discussion of this point to the revised manuscript.   
3) The paper deals with ERBE data and the global mean albedo they find is 0.313, which is the same as found by and Loeb et al. (2009) and also Fasullo and Trenberth (2008a =FT08a) using corrected ERBE data (raw ERBE data have an imbalance at TOA that should be corrected for, but this is not discussed by the authors). However, such a value is high compared with improved data from CERES, as analyzed extensively by FT 2008a,b and Loeb et al. (2009). They get slightly different values (0.298, 0.286) owing to different ways of correcting for the imbalance, but both are less than for ERBE: see the albedo profiles in FT08b. This affects the interpretation of model errors.

The TOA data used in this study are corrected ERBE data from Fasullo and Trenberth (2008a). Embarrassingly, this was neither mentioned nor cited in the original manuscript; we have added text and a citation and to the revised manuscript to clarify the source of the data. We have also added a discussion of the differences in planetary albedo between the ERBE and CERES datasets and the observational uncertainties in these datasets.    
4) By the same token, values of surface radiation are quite uncertain, and surface radiation values from CERES are highly questionable. This is discussed in a more complete energy budget context by Trenberth et al (2009) and errors of several tens of W m-2 are apparent. The results of this study need to be appropriately caveated.
The uncertainties in the surface radiative fluxes have been noted in the text. We have propagated uncertainties in the observational data sets onto uncertainties in our calculated fields in Appendix A of the revised manuscript.  
5) This study is focused on albedo and ASR. It then brings in meridional heat transport. However, this is not related to ASR but instead is directly related to net radiation (ASROLR). The section on MHT is seriously astray as a result of the way it is dealt with. Possibly it should be removed. Extensive work on these aspects is given by Trenberth and Stepaniak (2003a, b), FT08a, b, and Trenberth and Fasullo (2008). The former studies deal with the ASR, OLR, and net radiation, and transports of energy, in zonal means and full structure, and also how components compensate one another. FT08b and TF08 provide new estimates of atmospheric, ocean and total MHT as function of time of year, and these are available at the website at NCAR http://www.cgd.ucar.edu/cas/catalog/ocean/ohts/index.html

The sections on meridional heat transport have been removed from the revised manuscript.
6) Of particular note in this regard is the huge compensation between OLR and ASR wrt clouds, and so the signature of clouds is far less in the net radiation, as discussed in much more detail by Kiehl (1994) and Hartmann et al (1992, 2002). While the masking of surface albedo no doubt applies to ASR, it is not clear that it applies as much to total energy, and some of the conclusions are therefore questionable.

The sections on meridional heat transport have been removed from the revised manuscript.
7) The model developed by the authors has large approximations (such as isotropic, single layer, angular effects, etc), and these caveats ought to be stated more clearly.

We have expanded the introduction to the simple radiation model to more clearly state the assumptions made. We have also added an analysis of how some of these assumption affect our calculated fields to Appendix B of the revised manuscript.

8) The results are sometimes discussed as if the ASR resulting from atmospheric effects on the albedo is a “forcing” but it is not: it is a response and largely due to how clouds develop. This language must be corrected and with minor changes in the text.

The relevant statements have been reworded.
9) The CMIP3 model archive is not adequately vetted. Sometimes energy imbalances are not real but are due to errors in the archive. This is the case for CCSM3, for instance, and this issue and documentation is given in Trenberth and Fasullo (2009, 2010; see esp p 443 of latter). Some models have flux adjustment and so energy is not conserved; all of the models discussed in footnote 8 are excluded by Trenberth and Fasullo because they do not conserve energy. It is recommended that the analysis be redone with some models removed.

We have removed all the analysis that uses net radiation from the revised manuscript; shortwave radiative fluxes are the only model output fields used in the revised manuscript. The fields used should be unaffected by energy conservation (or lack thereof) in the models.
10) The issue of what happens to ASR (and cloud) in the future in CMIP3 models has been extensively analyzed by Trenberth and Fasullo (2009) and the conclusions drawn here do not fit in the high latitudes. Although clouds increase in those regions, the ASR increases substantially in association with sea ice and snow cover loss. Walsh et al (2009) show how Arctic clouds have different effects than at lower latitudes. Trenberth and Fasullo (2009, 2010) discuss the other factors in play, including surface albedo, water vapor, and clouds. Trenberth and Fasullo (2010) also analyze the poleward heat transport by CMIP3 models.
Our analysis also finds that surface albedo feedbacks have a large impact on ASR in the high latitudes (this result is not emphasized in our manuscript). However, in the hemispheric average, we find that the surface albedo feedback is small as compared to effect of cloud feedbacks on ASR because the cryosphere has a limited spatial extent.
Other detailed comments

I checked with AMS about footnotes and they said the following:

“The only official style policy that AMS has is that we move simple URL footnotes into the body of the text instead, enclosed in parentheses if possible. However, from an ease-of reading and clean-layout point of view, we certainly prefer that footnotes be limited in number and content size. I think it would be within your charge as reviewer to point out to the author that the footnotes are unnecessary, are too long (especially this one), or should more appropriately be moved into the body text, if any of those are true in your opinion for any or all of the footnotes.”

I strongly urge the authors to remove all or nearly all of the footnotes.

All but three of the footnotes (one sentence each) have been removed from the revised manuscript. 
P 3 l 8 This is not correct: it is not just meridional temperature gradients but all temperature gradients, including land-sea differences and monsoons, and vertical temperature gradients (convection etc).

This sentence has been removed from the revised introduction. 
P 4 bottom: what about aerosols?

The effect of solar reflection by aerosols is noted in the revised manuscript.
P 7 The ERBE data have been supplanted by CERES data that are better quality; see references above.

The data used in this study are corrected ERBE data from Fasullo and Trenberth 2008a. We have added a short discussion of why we use the corrected ERBE data to the text.
P 8: Put footnote in text.

This footnote has been removed from the revised manuscript
P 11: Shorten footnote 5 and insert both 4 and 5 in text.

Footnote 4 has been removed from the revised manuscript. Footnote 5 has been placed in Appendix B.
P 11: solar fluxes are not observed at the surface, except at individual BSRN stations.

The word “observations” has been replaced by data sets in the revised manuscript.
P 12: the model is acceptable, but it is highly simplified and idealized, and caveats should be clearly stated.

Caveats have been added to the text and are further discussed in Appendix B of the revised manuscript.
P 13: Fig 3 has very poor colors and no discrimination between 5 and 30%. This should be fixed. Although small variations are claimed in the zonal direction, in fact this is not true for the Sahara (except the colors are so bad one can not see this), or the storm tracks: land vs ocean.

The color scale has been revised to allow for discrimination of differences in the 5-30% range. 
P 13: remove footnote 6

Footnote 6 has been moved into the text. We feel it is important to discuss that the partitioning of planetary albedo is uniquely determined by the analysis presented in this study.
P 14: NCEP humidity analysis is very poor as no data are used over oceans at all; see Trenberth et al. (2005; 2007).

The NCEP humidity data is not used in any of the primary analysis presented in the paper. It is merely cited here to give credence to our methodology and seems adequate for that purpose.
P 14: atmospheric absorption also has a component from aerosol, including black carbon, see Kim and Ramanathan (2008)

Black carbon and cloud absorption estimates from Kim and Ramanathan have been added to the revised manuscript.
P 15: see Trenberth and Stepaniak 2003b for maps of ASR.

ASR maps are not discussed in this manuscript.
P 15 see above for comments on CERES vs ERBE.

A note on CERES vs. ERBE data has been added to the discussion
P 16: what about annual cycle effects?
The same results have been duplicated by performing the planetary albedo partitioning on the monthly mean data and then averaging. A note has been added to the methods section.
P 18 l 4: this is not “forcing” because it includes clouds which are a response. Also p 34.

These statements have been reworded in the revised manuscript.
P 18: In summary: does this matter if OLR cancels ASR effects wrt clouds?
The meridional heat transport discussion has been removed from this manuscript.
P 19 middle: see above: this interpretation depends on assuming the archive is correct, but it isn’t, see comments above. Also some models should not be used for this purpose.

We have eliminated any analysis that relies on net radiative balance at the TOA from the revised manuscript. 
P 19 bottom: the ERBE albedo is high vs CERES and so the model values are better than you think.
The ERBE vs. CERES planetary albedo differences have been added to the text and the appropriate citations have been added.
P 21-22: with proper vetting of models footnote 8 should be removed; see above esp Trenberth and Fasullo (2010).

The footnote has been incorporated into the text. This discussion is focused on surface albedo spread amongst the models and should be unaffected by the energy imbalances discussed by Trenberth and Fasullo (2010). 
P 24: the total solar irradiance is not the same in different models and this affects ASR. Remove footnote 9 or put in text.

This footnote has been incorporated into the text and the inter-model spread in solar irradiance has also been added to the discussion.
P 26-29: This whole section might be removed. As noted above, MHT relates to net radiation not ASR.

This section has been removed from the revised manuscript.
P 26 bottom: the text of manuscript is incomplete: stuff missing? Fasullo and Trenberth (2008b) is more current than Trenberth and Caron (2002).

Section removed.

P 27 top: some symbols missing in line 3

Section removed.

P 27 bottom: these numbers are all given in Trenberth and Stepaniak (2003a) also as fn of month of year.

Section removed.

P 28: Lucarini and Regone is not published, but Trenberth and Fasullo (2010) deals with this in detail. Much of the material on p 28 is not right as it does not deal with net radiation in relating to MHT.

Section removed.

P 29: why not use actual meridional temperature difference rather than eq (9). By the way this equation should be eq (12) – mis-numbered. Not clear why this result is surprising given the effects of land vs ocean and changes throughout the year, plus the fact that Ts is also the result of being a response to baroclinic transports etc.

Section removed.

P 29 footnote: see Trenberth and Fasullo (2008) for ocean heat transports. The statement in the footnote is not correct.
Section removed.

P 31-33: all of this assumes that the changes in clouds in models are correct, but it is a modelresult: see Trenberth and Fasullo (2009) for commentary.

This entire discussion is framed in terms of model results. The introduction and title of this section has been reworded to emphasize that we are only discussing model results in this section.
